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Abstract 

Student engagement in class is the time during class when students are actively and productively 

learning in regard to specific scholastic content (Doyle, 1986, 2006; Kubany & Sloggett, 1973; 

Ryan, 2000; Shapiro, 2013; Spanjers et al., 2008). Educational scientists agree that student en-

gagement is a substantial predictor of academic performance (Finn et al., 1995; Hattie & 

Anderman, 2013; Lundervold et al., 2017). Nevertheless, factors influencing student engage-

ment in elementary school have not been investigated systematically (Godwin et al., 2016). 

Accordingly, this dissertation examines individual, social, and instructional factors which might 

impact elementary students’ engagement during class. 

The sample used consists of 34 fifth grade elementary school classes in Switzerland. A unique 

feature of this project is that data from the same students was collected during classes in many 

subjects taught by different teachers. The data used in this dissertation was collected using three 

instruments: First, a longer questionnaire about attributes of the students which are conceptual-

ized as more stable (e.g., socio-economic status, class friendships, trait self-control, trait moti-

vation, trait engagement, perceived engagement of classmates). Second, a standardized obser-

vation of students’ on-task engagement employing a 15-second time-sampling approach. Third, 

a short student questionnaire after each observed lesson capturing the student’s self-perception 

during the lesson (e.g., state self-control, state motivation, state engagement). 

The data analysis strategy follows a quantitative approach, taking into account dependencies 

between students from the same classroom. The results indicate that both internal regulation 

and external regulation play an important role in regard to student engagement in class. Self-

control and different types of intrinsic and extrinsic motivation have important impacts on stu-

dent engagement in class. 
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1 Introduction 

The present dissertation investigates student-related factors affecting student engagement dur-

ing class in elementary school. Factors influencing student engagement in elementary school 

have not been investigated systematically (Godwin et al., 2016). Nevertheless, student engage-

ment in class has high relevance in the school context. On the one hand, student engagement 

affects elementary students’ future academic achievements. Educational scientists agree that 

student engagement has a substantial impact on academic performance (e.g., Finn et al., 1995; 

Hattie & Anderman, 2013; Lundervold et al., 2017). Additionally, the level of student engage-

ment might predict the likelihood of a student dropping out of secondary school (Janosz et al., 

2008). On the other hand, student engagement is also relevant to teacher wellbeing. Teacher 

burnout has been associated with a lack of student engagement in class in many studies (e.g., 

Baeriswyl-Zurbriggen et al., 2014; Hakanen et al., 2006; Wettstein et al., 2021). Accordingly, 

student engagement in class is a central but understudied aspect of learning and teaching in 

elementary school worth investigating further. 

By investigating student engagement, the present dissertation focuses on three guiding research 

questions. Research question one investigates the relationships between the three different 

measures used to triangulate student engagement during class. Within the range of this question 

it is examined, for example, whether observer ratings of student engagement in class predict 

students’ retrospective self-perceptions of their engagement during class, and whether class 

membership affects how students perceive their own engagement. Research question two looks 

at the relationships between motivation, self-control, and state student engagement during class. 

More specifically, it is examined, firstly, how self-control and different types of student moti-

vation affect student engagement during class and, secondly, whether self-control might mod-

erate the effects of the different types of motivation on student engagement in class. Research 
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question three investigates student state engagement and state intrinsic motivation in regard to 

friendships and negative relationships in a class. Accordingly, research question three examines 

how the social relationships (or social network) of students in a class could affect their motiva-

tion and/or engagement in class. Within the range of this question it is, for example, examined 

whether friends in a class are similar in their motivation and/or student engagement. 

The present dissertation is embedded in a larger project funded by the Swiss National Science 

Foundation called “Klassenteams” [Grant number: 162699, Applicants: Prof. Dr. Doris Kunz 

Heim & Prof. Dr. Franziska Vogt]. The sample used for the dissertation consists of 34 fifth 

grade elementary school classes in Switzerland. A unique feature of this project is that data 

from the same students was collected in many subjects taught by different teachers. The data 

used in this dissertation was collected employing three instruments: a longer questionnaire 

about attributes of the students which are conceptualized as more stable, a standardized obser-

vation of students’ on-task engagement, and a short student questionnaire after each lesson ob-

served, capturing the student’s self-perception during the lesson. The data analysis strategy fol-

lows a quantitative approach, taking into account dependencies between students from the same 

classroom. 
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2 Theoretical background 

In the current section, first, the conceptualization of student engagement in class is discussed. 

Second, different possible influences on student engagement are presented. Third, the theoreti-

cal working model for the present dissertation is presented. 

2.1 Student engagement in class 

According to Azevedo (2015, p. 84), “engagement is one of the most widely misused and over-

generalized constructs found in the educational, learning, instructional, and psychological sci-

ences”. The difficulties in defining student engagement can be seen in a recent systematic re-

view of student engagement, which concluded that the “studies sampled showed inconsistency 

and variability in the SE [student engagement] conceptualizations used” (Martins et al., 2022, 

p. 806). In several conceptualizations, student engagement encompasses anything from partic-

ipation in class to attendance at school-related leisure clubs (Fredricks et al., 2004). In contrast 

to that, the present dissertation focuses solely on participation in classroom activities. Skinner 

et al. (2009, p. 494) propose that most conceptualizations of student engagement agree that 

student engagement “captures the quality of students' participation with learning activities in 

the classroom”. Accordingly, student engagement in class can be defined as the time during 

class when students are actively and productively learning in regard to specific scholastic con-

tent (Doyle, 1986, 2006; Kubany & Sloggett, 1973; Ryan, 2000; Shapiro, 2013; Skinner et al., 

2009; Spanjers et al., 2008). Student engagement is often considered the same as ‘attentiveness’ 

and/or ‘on-task behavior’ (Helmke & Renkl, 1992). Nevertheless, as this dissertation focuses 

on student engagement as the main theoretical concept of interest, the terms ‘attentiveness’ 

and/or ‘on-task behavior’ are understood as parts of the overarching concept of student engage-

ment, which is discussed in the following. 
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Student engagement is often defined as a multidimensional construct, combining behavioral, 

cognitive, and emotional engagement (Fredricks, 2011; Fredricks et al., 2004). Behavioral parts 

of engagement are “related to attendance, participation, and positive conduct”, while cognitive 

engagement relates to “students' level of investment in learning”, and, emotional engagement 

to the “extent of positive […] and negative [...] reactions to the school, teacher, and activities” 

(Fredricks, 2011, p. 328). While it seems to be reasonable to consider behavioral, cognitive, 

and emotional aspects of student engagement, this also poses a big challenge for the study and 

the conceptualization of student engagement. Reschly and Christenson (2012, p. 11) name this 

challenge the “jingle-jangle problem”: “engagement currently suffers from a […] problem 

wherein the same term is used to refer to different things (jingle) and different terms are used 

for the same construct (jangle)”. For example, Reschly and Christenson (2019, p. 11) mention 

that “perceived relevance, or utility, of school [was conceptualized by some authors] as affec-

tive engagement, whereas we [the authors themselves] would characterize it as cognitive en-

gagement, while other authors conceptualize it as motivation”. According to Sinatra et al. 

(2015, p. 8), this difficulty to “differentiate the dimensions [of student engagement] from one 

another” at least partly stems from intersections between the dimensions of student engagement. 

As a consequence, it is difficult, if not impossible, to measure dimensions of student engage-

ment separately (Sinatra et al., 2015). Consequently, in this dissertation student engagement, in 

line with the proposed definition above, means student engagement as a whole, but in terms of 

the differentiation of dimensions, there is a focus on behavioral and, at least to a certain extent, 

also cognitive parts of engagement. 

A further problem related to the conceptualizations of student engagement is that motivation is 

“often included in operational definitions of emotional engagement” (Sinatra et al., 2015, p. 2), 

or that researchers “use the terms engagement and motivation interchangeably”, while others 
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clearly separate the two constructs (Reschly & Christenson, 2012, p. 14). The latter scholars 

posit that the “theoretical advancement of the constructs of engagement and motivation requires 

that the association between the two be clearly specified and tested” (Reschly & Christenson, 

2012, p. 14). Consequently, clear separation of the two constructs is necessary. This proposition 

is further supported by Sinatra et al. (2015, p. 3), who fear that “engagement would be a less 

useful construct if the definition becomes too broad and too conflated with too many other 

constructs”. Accordingly, in this dissertation, student engagement is conceptualized as a con-

struct separate from student motivation. This is in line with a conceptual separation of motiva-

tional and behavioral processes (Ainley, 2012). For this dissertation, motivation and engage-

ment are distinguished from each other in line with the proposition of Ainley (2012, p. 285): 

“Motivation is about energy and direction, the reasons for behavior, why we do what we do. 

Engagement describes energy in action, the connection between person and activity”. 

As such, it seems as if the relationship between motivation and student engagement could be 

consistent with conceptualizations of traditional goal setting theories of intended or planned 

behavior, in which motivational phases precede behavioral phases, such as the volition phase 

in the Rubicon model (Heckhausen & Gollwitzer, 1986; Heckhausen & Gollwitzer, 1987), or 

the behavior that evolves after the intention building phase in the theory of planned behavior 

(Ajzen, 1985, 1991; Ajzen & Fishbein, 1980). Nevertheless, this might only apply partly be-

cause engagement in class might not always be intentionally planned, but might be affected by 

situational and unconscious processes. Accordingly, these theories might only be able to ex-

plain student engagement partially. However, such theories might be helpful in planning inten-

tional interventions for behavioral change together with a student. In section 2.2.1 below, other 

models including student engagement that contribute to an understanding of influences on stu-

dent engagement will be discussed. 
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In the next subsections, the present dissertation’s conceptualization of student engagement in 

class is further discussed. 

2.1.1 Procedural and substantive parts of student engagement in class 

While student engagement is related to some type of action, the related action might not always 

be fully observable. Accordingly, Spanjers et al. (2008) propose distinguishing two components 

of student engagement: procedural engagement and substantive engagement. Procedural en-

gagement describes observable components of student engagement (e.g., students working on 

exercises and/or writing). Substantive engagement describes the non-observable component of 

student engagement (e.g., students reflecting on scholastic content). 

Several authors divide procedural student engagement into ‘on-task’ and ‘off-task’ behavior 

(Doyle, 1986, 2006; Helmke & Renkl, 1992; Kubany & Sloggett, 1973; Shapiro, 2010). While 

on-task behavior describes all behavior corresponding to the teacher’s behavioral expectations 

of a student, off-task behavior delineates behavior not corresponding to the behavioral expec-

tations of the teacher. In this dissertation it is assumed that while at a specific moment during 

class a student might usually be performing either an on-task or an off-task behavior, the stu-

dent’s accumulated behavior over a whole lesson might vary on a continuum of (almost) all the 

time on-task to (almost) all the time off-task. 

Prior observational studies indicate that students in regular classrooms spend most of the time 

in class displaying on-task behavior rather than off-task behavior. In a US study of kindergarten 

and elementary school students, Godwin et al. (2016) found an average rate of 70 percent on-

task behavior. Helmke and Renkl (1992) found an average of 80 percent on-task behavior in 

fourth graders in German elementary schools with a range among students of 60 to 93 percent 

on-task behavior. Accordingly, in relation to the present study, which investigated regular fifth 
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grade classrooms, an average percentage of on-task behavior observed ranging between 60 and 

90 percent was expected. 

In contrast to procedural engagement, substantive engagement describes the non-observable 

component of student engagement (Spanjers et al., 2008; e.g., students reflecting on school 

contents). As this part of student engagement is not directly observable, any measurement of 

substantive student engagement has to rely on the subjective evaluation of the students them-

selves. 

Although substantial student engagement is not observable, it constitutes an important part of 

student engagement during class and might partly be expressed through procedural engagement 

(e.g., a student’s facial expression while reflecting on scholastic content). Consequently, stu-

dent engagement during class most frequently consists of both procedural and substantial com-

ponents of student engagement. 

2.1.2 Observability of student engagement in class 

The observability of student engagement in regard to procedural and/or substantial components 

is important when it comes to comparing different types of measures used in the investigation 

of student engagement. 

On the one hand, self-assessment measurements (e.g., questionnaires and interviews in which 

people reflect on their own engagement) might be able to capture procedural and substantial 

parts of an engagement behavior. On the other hand, observational measurements (e.g., stand-

ardized observations through which a person’s engagement is rated by another individual), and 

further other-person-assessed measurements (e.g., a teacher questionnaire or interview asking 

teachers to rate their students’ engagement in class) might enable a more precise assessment of 

procedural parts of student engagement behavior than of substantial parts of student engage-

ment, because substantial parts are not necessarily observable. It is therefore assumed that self-
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assessed and other-person-assessed measurements of student engagement are positively related 

to each other. However, there might not be an exact correspondence between the two types of 

measurements. 

Unfortunately, there are only very few empirical investigations that compare different types of 

measurements of student engagement (Knogler & Böheim, 2019). A study by Spanjers et al. 

(2008) in regard to self-assessment versus other-assessment of student engagement during class 

in elementary school (third and fourth grade students) found low correlations between an ob-

servational measurement and a self-assessment questionnaire measurement of student engage-

ment in class. However, Spanjers et al. (2008) used a measure of ‘effort and persistence’ to 

operationalize student engagement, which might differ slightly from the conceptualization of 

engagement as ‘time on task’. 

Hypothesis 1a: Other-person-assessed measurements of student engagement in class are posi-

tively associated with self-assessed measurements of student engagement in class. 

2.1.3 Stability of student engagement in class 

In everyday life student engagement is often understood as a student’s stable personal trait. 

Nevertheless, theoretical models of student engagement and a study of university students 

(Shernof et al., 2017) indicate that the engagement of a student might also vary in different 

situations. Consequently, while there might be a certain stability in a student's engagement be-

havior during class, there is still a certain variability in the student's engagement behavior ex-

pected when looking at different situations. This situational variability of student engagement 

is also referred to as state dependence of student engagement. This proposition is in line with 

other findings in psychology suggesting that “most psychological variables contain both state 

and trait components to varying degrees” (Geiser et al., 2017, p. 219). As such, state and trait 
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measurements of course are related to each other. Accordingly, ‘trait student engagement’ de-

scribing how a student usually participates in class, of course affects ‘state student engagement’ 

describing how a student acts in a certain situation in a specific class. Moreover, students’ ‘state 

engagement’ in class might also affect their more stable ‘trait engagement’ in class in the longer 

term (see Figure 1).  

 

 
Note 1. The figure was inspired and adapted from Fig. 3 of van Dijk (2021) depicting an “Illustration of iterative-

ness and the emergence of higher order properties in a child-caregiver system”. 

Note 2. The drawings of the students sitting at a table in class were drawn in the ipad app “Procreate” by the author 

of this dissertation. The drawings were inspired by the logo used in the research project “Klassenteams”, of which 

this dissertation is a part (see http://www.klassenteams.ch). 

 

In accordance with Figure 1, the metaphor of a movie is proposed. Firstly, movies can be cat-

egorized into different genres (e.g., action, drama, comedy). A movie in a specific genre gen-

erally includes certain characteristics associated with the genre related to the story, the plot, the 

characters, and the setting of the movie (Weingartner). For example, comedies are usually 

funny, easy-going, and have a happy ending. In comedies the characters are usually people with 

Figure 1 

Association between trait and state engagement in class.  

http://www.klassenteams.ch/
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normal characteristics and competences, living in a relatively normal environment. Accord-

ingly, a general theme is related to a movie genre, and this might evoke certain expectations on 

the part of the viewer. Consequently, the genre of a movie affects how specific scenes in the 

movie – as parts of the movie – are built. While in general, the scenes might all be funny, it 

could be necessary to build in something sad or slightly scary in one scene to produce a funny 

twist in the next scene. Accordingly, not all scenes might be exactly in line with the genre, when 

looked at separately, but as a whole the movie still corresponds to the general genre of the 

movie. Similarly, trait engagement is, as discussed above, understood as the general engage-

ment a student displays in class. Teachers perceive general behavioral patterns in class and 

categorize or describe students accordingly (e.g., Farmer & Farmer, 1996; Janosz et al., 2008). 

Student trait engagement could thus be understood, similar to a movie genre, as the general 

theme or perception of a student’s engagement as a higher order property of a student’s engage-

ment, affecting a student’s state engagement at a specific moment in class. As seen in Figure 

1, state engagement might change momentarily depending on the class context. Nevertheless, 

an overarching pattern of engagement might be visible. 

Measurements of student engagement behavior relating to a specific lesson in this dissertation 

are considered ‘state’ measurements, while measures relating to a longer period of time are 

considered ‘trait’ measurements. Of course, as such, the measures do not lie at the respective 

ends of the continuum of traits versus states, whereby a state might be understood as a momen-

tary behavior and a trait might be understood as an inborn, never-changing behavior (Geiser et 

al., 2017). However, the terms state and trait, as they are used in this dissertation, might, nev-

ertheless, be useful as indicators and/or reminders that one of the conceptualizations relates to 

a more stable part of student engagement behavior than the other. 
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In regard to state versus trait measurements of student engagement in elementary school spe-

cifically, no prior empirical investigations could be found. Nevertheless, there is one study that 

investigated the similarities between trait and state motivation using two different samples of 

eighth and eleventh graders (Götz et al., 2014). In their study, Götz et al. (2014) first examined 

how similar students from one sample generally judged their motivation in different subjects in 

general (trait characteristics). Second, they investigated with a second sample the motivation of 

students relating to a specific class in the same subjects. Third, the authors compared their find-

ings on the trait and the state levels. They found an association between subject-related moti-

vation and students’ beliefs about subjects in the trait measure (sample one). With sample two, 

however, they did not find the same connection between motivation and belief among the var-

ious subjects. Accordingly, the authors argued that trait measures of motivation might be more 

closely related to students’ attitudes about a school subject than state measures of motivation. 

While the study provides valuable insights into the relationship between trait and state emotions 

and motivation, it would of course be preferable if state and trait motivation had been assessed 

with the same students. Nevertheless, it is assumed that a measurement of trait student engage-

ment predicts later measurements of state student engagement in class.  

Hypothesis 1b: Measurements of trait student engagement positively predict following meas-

urements of state student engagement in class. 

Furthermore, in line with the above discussion as well as the finding of Götz et al. (2014), it is 

assumed that prior self-assessment measurements of trait student engagement are more closely 

related to self-assessment measurements of state student engagement than to other-assessment 

measurements of state student engagement. This is because self-assessments of state student 

engagement might be more closely related to students’ appraisals of subjects than other-as-

sessed observational measures of state student engagement during class. Accordingly, students 
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themselves might be able to rely on different types of information when judging their own 

behavior from those that observers use. A study by Skinner et al. (2009), whose findings are in 

line with this proposition, indicated that while teacher and student ratings of student engage-

ment were moderately correlated, “scores from teacher reports, but not from student reports, 

were correlated with in vivo observations of engagement in the classroom, likely because teach-

ers are also observers of student engagement” (Skinner et al., 2009, p. 517). 

Hypothesis 1c: Self-assessments of trait student engagement better predict self-assessments of 

state student engagement than other-assessments of state student engagement do. 

2.2 Influences on student engagement in class 

In the present section, possible influences on student engagement in class are discussed. In a 

first step, models including student engagement as a mediator of student learning and/or 

achievement were summarized in regards to influences on student engagement. In a second 

step, possible influences on student engagement were drawn from a systematic literature review 

of empirical studies that investigated influences on procedural student engagement during class 

in elementary school (see documentation in Annexes A and B). In a third step, the findings in 

the theoretical models and the literature review are brought together into a first general theoret-

ical framework of the interplay of internal and external regulation and their joint impact on 

student engagement in class. This was the foundation of the later theoretical working model for 

this dissertation. 

2.2.1 Theoretical models including student engagement 

Student engagement is often included in theories and models of the effectiveness of school 

lessons and/or models of student achievement. However, in most models, student engagement 

is only included as a mediator of student learning and/or achievement. The following models 
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of student learning and achievement that included student engagement as a central variable 

were considered in this dissertation:  

- Fraser et al. (1987): Model of productivity for school learning; 

- Helmke (2009): Offer-usage model of instruction; 

- Krapp (1993): Model of learning motivation; 

- Reeve (2012): Student-teacher dialectical framework within self-determination theory; 

- Slavin (1994): QUAIT model of effective instruction. 

The five models vary slightly in the broadness of their conceptualizations of student engage-

ment, in regard to the inclusion of the different dimensions of student engagement (see Table 

1). 

Although trying to make a similar prediction, the models vary somewhat in the choice and 

categorization of the predictors of student engagement leading to student learning and/or 

achievement. Nevertheless, most of these models propose that individual aspects as well as 

social and instructional aspects influence student engagement in class (see Table 1).  

In regard to the individual aspects influencing student engagement, the models mention char-

acteristics relating to individual students and their personal backgrounds. Individual aspects in 

the models include socio-demographic characteristics, student development, languages spoken, 

prior knowledge, intelligence, student aptitude and ability,  and a student’s self-regulation, mo-

tivation, willingness to achieve, persistence, self-confidence, goals, values, attitudes, and learn-

ing and memory strategies (see Table 1).  

The category of social aspects influencing student engagement in the models mentioned above 

includes aspects relating to a student's family and cultural background, such as the home of a 

student and mass media. This category also includes teacher-related aspects, such as the behav-

ior and attitudes of the teacher. Additionally, aspects of the classroom, such as the peer group, 
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class composition, classroom climate, group dynamics and the social context, are also included 

in the models discussed. The model of Reeve (2012) summarizes all these aspects with the 

notion of ‘relationships’ (see Table 1). 

In regard to instructional aspects affecting student engagement, most models include character-

istics of the teacher and the instruction. Most of these models consider a teacher’s perspective, 

focusing mainly on teacher behavior and a teacher’s experience of the learning situation. In 

doing so, quantity and quality of instructional processes and teaching and learning materials, 

the didactical context, and the appropriateness of instruction, incentives and the teacher’s mo-

tivational style are included. Krapp (1993), in contrast to the researchers who developed the 

other four models, takes a student focus in regard to instructional aspects of the learning situa-

tion, mentioning how interesting and difficult the object of learning is (see Table 1). Instruc-

tional aspects and teacher-related aspects are not in the focus of this dissertation. However, 

some of them (e.g., social form, subject, and teacher type) are included because of their inter-

action with student and/or other social aspects affecting student engagement in class.  

The categories of influential aspects proposed above can also be categorized in terms of whether 

they belong to an internal or external type of regulatory process possibly affecting student en-

gagement. This conclusion is supported by the findings of a recent systematic literature review 

of student engagement that proposes that engagement arises from “internal processes” and “ex-

ternal components" (Martins et al., 2022). Regulatory processes can be categorized into internal 

(self-)regulatory mechanisms and external, social regulatory mechanisms. “Self-regulation fo-

cuses on the cognitive and metacognitive regulatory processes used by individuals to plan, en-

act, and sustain their desired courses of action, whereas social regulation captures how individ-

uals reciprocally regulate each other’s cognitive and metacognitive processes and sometimes 

engage in genuinely shared modes of cognitive and metacognitive regulation” (Volet et al., 
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2009, p. 216). In a classroom context, where several students are learning together with the help 

of one or more teachers, it is important that both of these types of regulation be considered in 

regard to student engagement and/or learning. 

While aspects of the individual could be seen as relating to the internal regulation of a student 

in class, social and instructional aspects could be classified as relating to external social regu-

lation of a student in class. In a classroom context internal and external regulatory processes 

often interact with each other and jointly contribute to student engagement during class (Volet 

et al., 2009). Nevertheless, most theoretical models in the context of regulation focus either on 

internal regulation or on external regulation. Research looking at both types of regulatory pro-

cesses is rare as the theorizations behind the two types of regulation originate from different 

strands of research (Volet et al., 2009). Volet et al. (2009, p. 222) argue that “an integrative 

model, which could accommodate the unique capacity of individuals to reflect upon, feel about, 

and act on their experiences, as they participate in learning activities, which are also socially 

regulated by all the participants, would significantly advance our understanding of development 

and learning as it takes in real time”. The present dissertation, in line with this objective, at-

tempts to integrate aspects of internal and external regulation. 
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Table 1 

Concepts used in prior models that included student engagement as a mediator of student learning and/or achievement. 

Model Individual Aspects Social Aspects Instructional Aspects Student Engagement 

Fraser, Walberg, 

Welch, & Hattie, 

1987 

Aptitude: 

- Ability 

- Development 

- Motivation 

Environment: 

- Home 

- Classroom 

- Peer group 

- Mass media 

Instruction: 

- Quantity 

- Quality 

Learning achievement: 

- Affective 

- Behavioral 

- Cognitive  

Helmke,  

2009 

Learning potential: 

- Socio-demographic characteristics 

- Prior knowledge 

- Language(s) 

- Intelligence 

- Learning and memory strategies 

- Learning motivation 

- Willingness to achieve 

- Persistence 

- Self-confidence 

Class composition, 

Classroom climate 

Instruction: 

- Quality of processes during instruc-

tion 

- Quality of teaching and learning 

material 

- Didactical context 

Learning activities (Usage): 

- Active learning time in 

class 

- Learning activities out-

side school 
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Model Individual Aspects Social Aspects Instructional Aspects Student Engagement 

Krapp,  

1993 

Personality of the Learner: 

- Motives 

- Values 

- Attitudes 

- Goals 

Social Environment: 

- Social context 

- Group dynamics  

- Behavior and atti-

tudes of the teacher 

Learning situation, Object of learning: 

- Level of interest 

- Difficulty  

Cognitive and emotional pro-

cesses during learning: 

- Learning time 

- Learning strategies 

- Learning emotions 

Slavin,  

1994 

Student inputs: 

- Student aptitude 

- Student motivation 

- Alterable variables: 

- Quality of instruction 

- Appropriate level of instruction 

- Incentive 

- Time allocated 

Engaged time (time on task) 

Reeve, 2012 Quality of student motivation: 

- Acquired sources of autonomous 

motivation 

- Inherent sources of autonomous mo-

tivation 

Relationships Learning environment: 

- Quality of the teacher’s motiva-

tional style toward the student 

- External events 

Student engagement: 

- Behavioral engagement 

- Emotional engagement 

- Cognitive engagement 

- Agentic engagement 

Note. Terms from German models were translated by the author of the present dissertation.
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2.2.2 Literature review of influences on procedural student engagement during class in 

elementary school 

A systematic review of the literature on studies investigating factors influencing procedural 

student engagement during class in elementary school was conducted in early spring 2017 and 

updated in summer 2023. For the literature review, the databases PsycInfo, Web of Science 

Core Collection – Social Sciences & Humanities, and ERIC were used. The criteria were the 

following: (1) participants must be elementary school students approximately eight to twelve 

years old, (2) the measure of student engagement must be operationalizing procedural engage-

ment, (3) student engagement must relate to engagement within class, (4) studies testing inter-

vention batteries without a clear predictor variable were excluded, (5) empirical studies, and (6) 

the text must be written in English or German. The literature research initially yielded a total 

of 2,674 articles. After the elimination of duplicates and studies not conforming to the criteria, 

a final number of 42 studies remained. 

The systematic review, looking specifically at empirical studies investigating influences on pro-

cedural student engagement in class in elementary school, indicates that most research mainly 

examined how instructional aspects affect student engagement during class (see Table 2). In 

regard to individual aspects, mainly socio-demographic aspects and academic performance 

were considered (see Table 2). Additionally, social aspects were only taken into account by a 

very few studies that investigated student behavior with an externally assessed measurement. 

The review is documented in Annexes A and B. 
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Table 2 

Combinations of aspects affecting time on task investigated in the studies. 

Individual Instructional Social Studies 

Academic motivation and 

self-control 

 Peer relationships Cappella et al. (2013) 

Special educational needs Subject  Imeraj et al. (2013) 

Special educational needs Instructional setting  Baker et al. (2008); Imeraj et al. (2013) 

Behavioral difficulties Task choice  Dunlap et al. (1994) 

Gender 
 

 Appel (2015); Godwin et al. (2016); Reinhold et al. (2020) 

Academic performance Task variability  Appel (2015) 

Academic performance Type of pairs  Brush (1997) 

Body mass index Physical activity  Grieco et al. (2009) 

Socio-economic status Physical activity  Mullender-Wijnsma et al. (2015) 
 

Physical activity  Bacon and Lord (2021); Grieco et al. (2016); Harvey et al. (2018); Szabo-Reed et al. 

(2017) 

 Active breaks  Huddleston (2017); Raney et al. (2017) 

Development Difficulty  Alford et al. (2016)1 
 

Difficulty  Howie et al. (2014) 
 

Answering format  Haydon et al. (2010) 
 

Type of task  Bragg (2012) 
 

Instructional setting  Arlin (1979); Croll and Moses (1988); Downer et al. (2007); Godwin et al. (2016); Hollo 

and Hirn (2015); Muyskens and Ysseldyke (1998); Stright and Supplee (2002); Wettstein 

et al. (2010) 
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Individual Instructional Social Studies 

 Classes in nature  Kuo et al. (2017) 
 

Teacher behavior  Scott et al. (2014) 
 

Teacher presence/ type  Wettstein et al. (2010) 

 Classroom management 

practices 

 Gage et al. (2017) 

 Dialogic teaching prac-

tices 

 Vasalampi et al. (2021) 

 
Good behavior game  Hartman and Gresham (2016); (Lynne et al., 2017) 

 
Seating order  Bicard et al. (2012); Treptow et al. (2007) 

 
Duration of instruction  Appel (2015); Godwin et al. (2016) 

 Gamification  Dele-Ajayi et al. (2019); Eckert et al. (2023) 

 Response cards  Goodnight et al. (2019) 
  

Emotional climate Brackett et al. (2011) 
  

Friendship groups Farmer and Farmer (1996) 
  

Class size Blatchford et al. (2011) 
  

Class membership Appel (2015) 
 

Grade  Godwin et al. (2016) 
 

Time of year  Godwin et al. (2016) 

 Light color  Pulay et al. (2018) 
 

Sugar intake   Benton and Stevens (2008) 

Individual Instructional Social Studies 
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Academic motivation and 

self-control 

 Peer relationships Cappella et al. (2013) 

Special educational needs Subject  Imeraj et al. (2013) 

Special educational needs Instructional setting  Baker et al. (2008); Imeraj et al. (2013) 

Behavioral difficulties Task choice  Dunlap et al. (1994) 

Gender 
 

 Appel (2015); Godwin et al. (2016); Reinhold et al. (2020) 

Academic performance Task variability  Appel (2015) 

Academic performance Type of pairs  Brush (1997) 

Body mass index Physical activity  Grieco et al. (2009) 

Socio-economic status Physical activity  Mullender-Wijnsma et al. (2015) 
 

Physical activity  Bacon and Lord (2021); Grieco et al. (2016); Harvey et al. (2018); Szabo-Reed et al. 

(2017) 

 Active breaks  Huddleston (2017); Raney et al. (2017) 

Development Difficulty  Alford et al. (2016)1 
 

Difficulty  Howie et al. (2014) 
 

Answering format  Haydon et al. (2010) 
 

Type of task  Bragg (2012) 
 

Instructional setting  Arlin (1979); Croll and Moses (1988); Downer et al. (2007); Godwin et al. (2016); Hollo 

and Hirn (2015); Muyskens and Ysseldyke (1998); Stright and Supplee (2002); Wettstein 

et al. (2010) 

Individual Instructional Social Studies 

 Classes in nature  Kuo et al. (2017) 
 

Teacher behavior  Scott et al. (2014) 
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Teacher presence/ type  Wettstein et al. (2010) 

 Classroom management 

practices 

 Gage et al. (2017) 

 Dialogic teaching prac-

tices 

 Vasalampi et al. (2021) 

 
Good behavior game  Hartman and Gresham (2016); (Lynne et al., 2017) 

 
Seating order  Bicard et al. (2012); Treptow et al. (2007) 

 
Duration of instruction  Appel (2015); Godwin et al. (2016) 

 Gamification  Dele-Ajayi et al. (2019); Eckert et al. (2023) 

 Response cards  Goodnight et al. (2019) 
  

Emotional climate Brackett et al. (2011) 
  

Friendship groups Farmer and Farmer (1996) 
  

Class size Blatchford et al. (2011) 
  

Class membership Appel (2015) 
 

Grade  Godwin et al. (2016) 
 

Time of year  Godwin et al. (2016) 

 Light color  Pulay et al. (2018) 
 

Sugar intake   Benton and Stevens (2008) 
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The systematic literature review indicates that the observation of student engagement in ele-

mentary school has rarely been conducted and subsequently presented in empirical research 

studies. Moreover, individual and social aspects affecting student engagement have been inves-

tigated even less frequently. The present dissertation seeks to tackle these research gaps in ed-

ucational research specifically by combining theories from various perspectives in educational 

psychology. 

In contrast to earlier research on student engagement, which primarily investigated instructional 

impacts on student engagement in class and/or aspects of classroom management, the present 

dissertation specifically examines how individual differences and the classmates of a student 

might have an impact on student engagement during class. Accordingly, it lies in this as yet 

rarely investigated area, mentioned by Volet et al. (2009), namely how internal and external 

regulation might jointly influence student engagement during class.  

2.2.3 General theoretical framework for this dissertation 

As the synthesis of the theoretical models and the systematic literature review underlined, a 

model bringing together individual, social and instructional aspects is needed in order to en-

hance the understanding of student engagement. In light of the main research interests encap-

sulated by the present dissertation, however, not all variables from the models in Table 1 will 

be considered. More precisely, the present dissertation will focus on variables lying on the stu-

dent level. In a shorter time perspective, these might relate to student engagement during class. 

Additionally, some variables on the level of the class and/or lesson will be included in order to 

be able to control for their impact. The variables chosen for examination in this dissertation, as 

a result of the synthesis of previous models, a literature review on influences on student en-

gagement in class in elementary schools, and theoretical considerations are depicted in Figure 

2 and will be discussed throughout the following two sections. 
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2.3 Internal regulation and/or individual aspects 

In terms of individual aspects possibly affecting student engagement in class, the present dis-

sertation primarily investigated how motivation and/or self-control relate to student engage-

ment during class. Empirical findings by Cappella et al. (2013, p. 367) suggest “that students 

with more behavioral difficulties [corresponding to difficulties in regard to self-control] or less 

academic motivation in the fall were less behaviorally engaged in the spring”. Correspondingly, 

students attending the same lesson might differ regarding their engagement because of differing 

levels of motivation and/or self-control. 

In addition to these variables, gender and SES were included as control variables in relation to 

individual aspects in the present dissertation because they were usually included in earlier stud-

ies of student engagement (e.g., Appel, 2015; Godwin et al., 2016), and were found to be related 

to students’ school achievement in previous studies (e.g., meta-analysis by Voyer & Voyer, 

2014). 

Figure 2 

General theoretical framework on the interplay of internal and external regulation and their 

joint impact on student engagement in class. 
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In the next subsections, all of these variables will be discussed separately in respect to their 

potential impact on student engagement. 

2.3.1 Self-control 

Self-control is an umbrella term for processes regulating human behavior (Gawrilow et al., 

2011). Self-control “refers to children’s ability to manage their emotions, focus their attention, 

and inhibit some behaviors while activating others” (Rimm-Kaufman et al., 2009, p. 959). Ac-

cordingly, it allows for the controlling of one’s own actions, thoughts, and emotions (Gawrilow 

et al., 2011). 

The ability to control one’s behavior greatly depends on the executive functions in the prefron-

tal cortex (Gawrilow et al., 2011). Prior research has shown a close relationship between effi-

cient executive functions and academic performance (Hille, 2016). Nevertheless, while self-

control has its roots in human brain structures relating to the executive functions, self-control 

still develops in interaction with the social context in which a child grows up, and, thus, can be 

improved by appropriate activities and a reduction of stress (e.g., Blair, 2016; Diamond, 2016). 

Prior work indicates that self-control is positively associated with student engagement during 

class (Blair & Razza, 2007; Cappella et al., 2013; Rimm-Kaufman et al., 2009; Smith-Donald 

et al., 2007; Zhao et al., 2019). Accordingly, it is hypothesized that self-control positively im-

pacts student engagement during class. 

Hypothesis 2a: Self-control positively predicts student engagement. 

2.3.2 Motivation 

While self-control has a substantial impact on whether a child is able to engage in a lesson, a 

child’s motivation is also essential for his or her engagement during a lesson (Boekaerts, 1999). 

Similar to research on the conceptualization and definition of student engagement, the field of 
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research on motivation also “suffers from the variety and terms used for seemingly similar con-

structs […] readers should [thus] pay special attention to conceptual and operational definitions 

when interpreting results” in the area of motivation and/ or student engagement. 

Generally, motivation is defined as the delineation of processes directing actions, thoughts, and 

emotions towards a conscious and subconscious goal and, thus, “initiating and sustaining be-

havior” (Anderman & Dawson, 2011; Brophy, 2004; Götz, 2011; Linnenbrink-Garcia & Patall, 

2016, p. 91; Reeve, 2012; Rheinberg & Vollmeyer, 2012). As discussed in section 2.1, “Moti-

vation is about energy and direction, the reasons for behavior, why we do what we do” (Ainley, 

2012, p. 285). “It is important to note that motivation is not a ‘one size fits all’ term; rather 

motivation is complex and consists of an array of components, and these various components 

are more readily explained with distinct theories” (Anderman & Dawson, 2011, pp. 222-223). 

Linnenbrink-Garcia and Patall (2016, p. 97) state that with theory building, “came a tendency 

to conduct research based within a single theoretical tradition. For more than a decade, however, 

this trend has been changing. Researchers are now considering, both empirically and theoreti-

cally, how multiple forms of motivation from multiple theories combine to shape engagement 

and learning”. Such an approach had already been proposed by Krapp (1993) regarding moti-

vation and engagement, and is adopted in this dissertation. 

Prior research indicates that there might be “some more stable motivational tendencies” (trait 

motivation), “which can be theoretically differentiated from the current motivation for a spe-

cific act” (state motivation; Götz, 2011, p. 82). Accordingly, similar to student engagement (see 

discussion in section 2.1.3), motivation might also be conceptualized on the continuum of states 

and traits. This is, according to Wigfield and Koenka (2020), in line with most current theories 

on motivation. 



Interplay of internal and external regulation and its joint impact on student engagement in class 

27 

Motivation might originate from different sources. Lewin (1935) proposed a ‘person-in-context 

view’, postulating that “motivation emerges from the interaction between individuals within 

the social context of the classroom and school” (Urdan & Schoenfelder, 2006, p. 333). Gener-

ally in motivational psychology, motivation is divided into ‘intrinsic motivation’ and ‘extrinsic 

motivation’ (e.g., self-determination theory: Ryan & Deci, 2000). In the present dissertation, 

intrinsic motivation refers to motivation originating from sources within a person (e.g., enjoy-

ment, interest), while extrinsic motivation refers to motivation originating from sources outside 

a person (e.g., rewards, punishments from teachers, parents and/or classmates). It is assumed 

that the motivation to engage during class might be simultaneously affected by multiple differ-

ent sources inside or outside a student. This proposition is in line with the perspective of stu-

dents pursuing multiple, parallel goals that might be more or less concordant with one another 

(Boekaerts, 2002). Accordingly, it is assumed that students could at the same time possess ex-

ternal motivation to engage in class, originating from their parents’ expectations of their behav-

ior at school, and at the same time students could also possess intrinsic motivation because they 

are interested in the subject. 

In the following sections, intrinsic and extrinsic sources of motivation are further discussed. 

2.3.2.1 Intrinsic origins of motivation  

Intrinsic motivation refers to sources of motivation within a person (e.g., enjoyment, interest). 

Accordingly, the “action itself is accompanied by positive states of experience” (Schiefele & 

Schaffner, 2015, p. 155, author's translation). Intrinsic motivation in class could thus be expe-

rienced by students as interest, joy, or fun during class. Accordingly, interest is part of the def-

inition of intrinsic motivation. According to Reeve (1989, p. 83), “Interest contributes to intrin-

sic motivation by arousing the initiation and direction of attention and exploratory behavior, 
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while enjoyment contributes to intrinsic motivation by sustaining the willingness to continue 

and persist in the activity». 

Previous research indicates that intrinsic motivation improves student engagement during class: 

Young students’ interest positively impacts their persistence in a learning task (Ainley et al., 

2005; Ainley, Hidi, et al., 2002; Ainley, Hillman, et al., 2002). Similarly, previous research 

with young students indicates that intrinsic motivation positively improves student engagement 

during class (Cappella et al., 2013; Zhao et al., 2019). It is thus hypothesized that intrinsic 

motivation positively predicts student engagement in class. 

Hypothesis 2b: Intrinsic motivation positively predicts student engagement in class. 

Nevertheless, multiple studies indicate that, in a longitudinal view, this relationship might not 

be as unidirectional as commonly expected (Laine et al., 2020; Steinhoff & Buchmann, 2017). 

Instead, these studies propose a co-development between interest and engagement. On one 

hand, “interest predicts learning outcomes: people acquire new knowledge about a topic they 

find interesting” (Laine et al., 2020, p. 90). On the other hand, in the long term, “academic 

interest triggers a feedback loop with effortful engagement gradually leading towards differen-

tial educational attainment” (Steinhoff & Buchmann, 2017, p. 122). Accordingly, while at first, 

intrinsic motivation might ignite student engagement in class, in the longer term student en-

gagement during class might reinforce student motivation, and, therefore amplify student en-

gagement even more. According to Wigfield and Koenka (2020, p. 2), this view is in line with 

current models of motivational processes, which assume a “bidirectional, cumulative, and dy-

namic nature of relations among the constructs in their models both over time and across situ-

ations”, although this aspect might not always be very well represented in the static, two-di-

mensional model presentations. This dissertation, however, is mainly looking at the impact of 



Interplay of internal and external regulation and its joint impact on student engagement in class 

29 

motivation on student engagement, as it is only taking a short-term cross-sectional perspective 

into account. 

2.3.2.2 Extrinsic origins of motivation 

Extrinsic motivation refers to sources of motivation outside a person (e.g., rewards, punish-

ments from teachers, parents and/or classmates). Accordingly, an action “causes positive con-

sequences or prevents negative consequences” (Schiefele & Schaffner, 2015, p. 155, author's 

translation). Regarding student engagement, most of these consequences of actions are caused 

by other people (e.g., teachers and/or classmates). Accordingly, extrinsic motivation in this un-

derstanding actually relates strongly to external regulation, and, therefore will be discussed in 

more detail in terms of social aspects possibly relevant to student engagement in class (see 

section 2.4.1). 

2.3.3 Interrelationships between motivation and self-control 

Previous research proposes that high motivation alone might not be sufficient for high engage-

ment of students during class. As Appleton et al. (2006, p. 428) write, “one can be motivated 

but not actively engage in a task. Motivation is thus necessary, but not sufficient for engage-

ment”. Consequently, it is not really clear whether either motivation or self-control is sufficient 

for students to engage in class, or, whether both are needed at the same time to achieve a high 

level of engagement during class. In line with the proposition of Appleton et al. (2006), this 

dissertation’s proposition is that the effect of (intrinsic and/or extrinsic) motivation on student 

engagement during class is moderated by self-control. It is assumed that the higher a student’s 

self-control is, the stronger the impact of motivation on student engagement should be. 
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Hypothesis 2c: Self-control moderates the relationship between (intrinsic and/or extrinsic) mo-

tivation and engagement. The higher the self-control, the stronger the relationship between 

motivation and student engagement. 

2.3.4 Gender 

Several studies have investigated student engagement in regard to gender and find that girls 

generally are slightly more engaged in class than boys (e.g., Appel, 2015; Godwin et al., 2016; 

Marks, 2000) Accordingly, it is assumed that female students show higher engagement during 

class than male students. 

Hypothesis 3a: Student engagement during class is higher for female than for male students. 

Nevertheless, most of these studies lack a discussion of why this effect appears. A possible 

theoretical explanation for this effect might be that the expected behavior (social norm) for 

female versus male students differs in a school context. This proposition is supported by recent 

studies investigating gender expectations throughout childhood (e.g., Brown & Alexandersen, 

2020; Coelho et al., 2021). Concerning this theoretical assumption, gender actually would need 

to be included in the discussion of external regulation, as it is the expectations of other people 

that affects student engagement. Accordingly, it again becomes apparent that internal and ex-

ternal regulatory processes are entangled in terms of student engagement in class. 

2.3.5 Socio-economic status 

Multiple studies find that a higher socio-economic status is associated with higher engagement 

in class (e.g., Appel, 2015; Godwin et al., 2016). Accordingly, it is assumed that the socio-

economic status of students positively relates to student engagement during class. 

Hypothesis 3b: Socio-economic status positively relates to student engagement. 
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Similar to the studies investigating gender, these studies usually lack a discussion of why this 

effect appears. A recent Chinese study of high school students indicates that the effect of socio-

economic status might occur because families with a higher socio-economic status have more 

resources available to invest in their children, thus leading to an improved environment for the 

development of their children, than do families with a lower socio-economic status (Chen et al., 

2021). 

2.4 External regulation 

In section 2.3.2 on motivation it became evident that student engagement during class might be 

affected by not only individual (internal) differences , but also (external) factors deriving from 

a student’s environment in the classroom, namely social and instructional aspects. Contrary to 

most of the traditional models of student achievement, which posit a subsidiary role for social 

relationships in regard to student engagement, some theories and models attribute a more im-

portant role to social relationships (e.g., Mascareño Lara et al., 2023; Reeve, 2012; Sinatra et 

al., 2015; Volet et al., 2009). Furrer et al. (2014, p. 101) even state that “the quality of students' 

relationships with teachers and peers is a fundamental substrate for the development of aca-

demic engagement and achievement”. 

2.4.1 Social aspects 

Sinatra et al. (2015, p. 8) propose that in regard to social aspects, “engagement measurement 

can theoretically be conceptualized on a continuum from person oriented to context oriented”. 

In the most popular person-oriented conceptualization, “researchers focus their investigations 

on the individual's engagement with a topic or task” (Sinatra et al., 2015, p. 8), while in the 

context-oriented conceptualization, "researchers focus on capturing the characteristics of the 

classroom, school, community, or culture that afford or impede engagement” (Sinatra et al., 
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2015, p. 9). Between the two poles of the continuum lies a person-in-context conceptualization 

of engagement. This is where the present dissertation can be situated. “Researchers coming 

from this theoretical framework strive to understand the individual embedded within a particu-

lar context, thus the focus is on describing the interaction itself” (Sinatra et al., 2015, p. 9). The 

results of a recent systematic Dutch review of student engagement as a collective process are 

congruent with these findings. The review stated that “the results showed that the traditional, 

individual definition of engagement is dominant. A number of studies looked at engagement a) 

at the collective level b) as a dialectical individual and collective process, or c) as an aggregate 

of individuals” (Mascareño Lara et al., 2023, English abstract). 

These latter authors assume that internal and external regulation might be important predictors 

of student engagement in class (Volet et al., 2009). Such “an integrated perspective of regula-

tion makes it possible to conceptualize the social context from a process-oriented approach in 

which the social represents an (inter)active element that contributes to affording or constraining 

members’ participation” in class (Volet et al., 2009, p. 223). 

Several studies indicate that classmates might have an important impact on student engagement 

during class in elementary school (e.g., Appel, 2015; Figlio, 2007; Wettstein et al., 2010). Nev-

ertheless, this was often a secondary finding of the studies, which was not investigated more 

thoroughly. “In general, researchers have focused more on teachers and parents than peers as 

socializing agents of motivation and engagement” (Ryan, 2000, p. 101). Accordingly, a primary 

focus on classmates and relationships in the classroom also allows this research gap of how 

classmates influence student engagement during class to be addressed (e.g., Eccles et al., 1998; 

Kindermann et al., 1996; Rubin & Hebert, 1998; Urdan & Schoenfelder, 2006; Urdan & Turner, 

2005). Accordingly, in regard to the social context, this dissertation is investigating influences 

from classmates as well as influences from teachers. Note that, as the focus of this dissertation 
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lies on the student level, there will be a stronger focus on classmate-related than on teacher-

related aspects. 

2.4.1.1 Social norms in the classroom 

Several studies indicate that the classroom might have an important association with student 

engagement during class. The findings suggest that a positive class climate might promote stu-

dent engagement (Eder, 1996), and that student engagement is higher in smaller classes than in 

larger ones (Blatchford et al., 2011). Further, an important effect of class membership on stu-

dent engagement was found (Appel, 2015), indicating that classmates and the teacher might 

have an impact on a student’s engagement during class. 

Multiple studies show that the other classmates’ behaviors have an impact on the behavior of 

students in the classroom (e.g., Barth et al., 2004; Kellam et al., 1998; Kuppens et al., 2008; 

Mercer et al., 2009; Müller & Zurbriggen, 2016). It is postulated that this influence happens 

because social norms are active in the classroom (e.g., Dishion & Tipsord, 2011; Hartup, 2009; 

Müller & Zurbriggen, 2016). It is assumed that the same applies to student engagement in class. 

Social norms describe what behavior is explicitly and/or implicitly expected in a certain situa-

tion by a certain person belonging to a certain society. Accordingly, ’acceptable’ behavior 

might differ depending on the individual characteristics of a person, the situation, and/or the 

society to which the person belongs (Cialdini et al., 1990; Cislaghi & Heise, 2020; Deutsch & 

Gerard, 1955). For example, there are different expectations of girls and boys concerning their 

clothing in class (e.g., only girls are expected to wear a skirt in Switzerland). Furthermore, these 

clothing expectations differ depending on the occasion (e.g., students are expected to dress dif-

ferently for sports lessons in the gym than for other lessons in the classroom). Additionally, 

these expectations differ depending on the society a student lives in (e.g., in Switzerland in most 
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public schools children do not wear school uniforms. However in other countries, such as Japan, 

students in most schools are required to wear their school’s uniform). 

Social norms can act as a source of external motivation, as acting according to social norms is 

usually associated with positive reactions from people in a student’s social context (e.g.,  praise, 

a compliment, positive commentary/feedback, gaining popularity in the classroom, getting spe-

cial attention and/or favors), while acting against social norms is accompanied by negative re-

actions (e.g., blame, negative commentary/feedback, a punishment, social exclusion, being bul-

lied). Accordingly, students are socially motivated to engage in appropriate behavior, according 

to the social norms in play, in order to avoid receiving such negative reactions (Gruter & 

Masters, 1986; Rudman & Fairchild, 2004; Wesselmann et al., 2014). 

Social norms can further be differentiated depending on whether they are explicitly or implicitly 

communicated. On one hand, explicitly communicated social norms such as classroom/school 

rules and/or explicitly stated expectations are usually called ‘injunctive’ social norms. This type 

of social norm might mainly be of interest in section 2.4.1.3, when the impact of the teacher on 

student engagement is discussed. On the other hand, implicit behavioral expectations, not ver-

balized but observable, are usually called ‘descriptive’ social norms (Gruter & Masters, 1986; 

Rudman & Fairchild, 2004; Wesselmann et al., 2014). An example of a descriptive social norm 

in the classroom is the acceptable volume of talking in a classroom during group work. The 

volume might differ significantly among classrooms during group work, depending on the class 

and the preference of the teacher. A new student joining the class might automatically adapt to 

the volume experienced. While this example relies not only on the classmates’ impact, but also 

on the teacher’s impact on a student’s behavior, the impact of the class on the volume experi-

enced might not be negligible, as the teacher might adapt his/her impression of an acceptable 
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volume depending on the ease of managing the specific classroom. This second type of descrip-

tive social norm might especially be important when investigating classmates’ influences on a 

student's engagement during class. 

In the following, first, the classmates’ effect and then the teachers’ effect on student engagement 

during class are further discussed. 

2.4.1.2 Classmates 

Classmates are all the other students in a classroom. Sometimes classmates are also referred to 

as ‘peers’. However, the term peers is not consistently used in social research as it sometimes 

refers to all other students in the same age group (Ryan, 2000). A classroom, and the classmates 

of a student, describe an ‘institutionally assigned’ group (Kindermann, 2016, p. 33). In contrast, 

students might build friendships and/or friendship groups in a classroom. These could be de-

scribed as ‘self-selected’(Kindermann, 2016, p. 33). Accordingly, classmates can be regarded 

as having a different type of relationship from that of “personal friends, with whom students 

share social bonds and similarity in behaviors and attitudes” (Müller & Zurbriggen, 2016, p. 7). 

Accordingly, the influence of friendships in class, and classmates in general, on student behav-

ior might differ (Powers & Bierman, 2013). 

2.4.1.2.1 Classmates’ social norms 

The transmission of social norms between classmates might depend on various mechanisms, 

such as (non-)verbal positive/negative reinforcement (Dishion & Tipsord, 2011), social com-

parison (Festinger, 1954), and/or social modeling (Bandura, 1977). Regarding descriptive so-

cial norms in the area of aggression, prior experimental research shows that these processes 

relating to social norms affect the aggression enacted between students (Müller & Zurbriggen, 

2016). 
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Research shows that generally “it does not seem to be the case that peer influences necessarily 

occur at the expense of learning. Instead, they may foster learning” (Kindermann, 2016, p. 31), 

as “peers not only exert influence on externalizing but also on internalizing and social compe-

tent behaviors of children” (Müller & Zurbriggen, 2016, p. 5). Therefore, it is hypothesized that 

subjectively perceived descriptive norms of student engagement in class positively affect stu-

dent engagement. 

Hypothesis 4a: Subjectively perceived descriptive class-engagement norms positively predict 

student engagement. 

In the light of the theorizations on descriptive social norms, the question of whether there might 

be a social referent effect on student engagement in class can be posed. The social referent 

effect was described by Festinger (1954). It postulates that people evaluate themselves and their 

own behavior through interaction with their social context. If there is no objective indicator of 

people’s own performance, they thus compare themselves to other people in their environment 

who that are judged as significant for comparison. Usually, this means that people compare 

themselves with people similar to themselves. For student engagement during class, this would 

mean that students compare themselves within the classroom with classmates to find out 

whether they are showing ‘normal’ engagement. While students could compare themselves to 

any other classmate, they probably will not compare themselves to either the most diligent or 

the least diligent classmate, but will be more likely to compare themselves to a similar student 

in class. This proposition is in line with the shifting standards model (Biernat & Manis, 1994). 

This model proposes that judgments about a behavior exhibited are impacted by the comparison 

of people in regard to their salient groups of reference. For example, the same magnitude of 

student engagement in class might be perceived differently depending on whether the student 

is part of a very strong, highly engaged classroom, or whether the student is part of a weaker, 
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less engaged classroom. The effect of shifting standards was corroborated by multiple studies 

(e.g., Biernat et al., 2009; Biernat & Fuegen, 2001; Biernat & Kobrynowicz, 1997; Biernat & 

Manis, 1994; Biernat et al., 1991; Biernat et al., 1998; Bridges et al., 2002; Fuegen et al., 2004) 

and is similar to the well-known ‘big-fish-little-pond effect’ in educational sciences regarding 

student performance (Marsh & Parker, 1984). The ‘big-fish-little-pond effect’ states that 

“equally able students have lower academic self-concepts in schools or classes where the aver-

age achievement level is high than in schools or classes where the average achievement level 

is low” (Dijkstra et al., 2008, p. 587). Accordingly, it is hypothesized that a similar context 

effect also exists in regard to student engagement in class. 

Hypothesis 4b: There is a comparison referent effect related to class membership in regard to 

student engagement. Students with similar state on-task engagement rate their self-reported 

engagement higher or lower than the class’s average student engagement, in line with their 

perceptions of the class’s engagement. 

2.4.1.2.2 Social structure within a classroom 

Through daily interactions in class, students build an informal social structure within their class-

room (Neuenschwander, 2005; Youniss, 1982). Studies show that there is a relationship be-

tween a student’s social position within a class and her or his social behavior within a classroom 

(Berg et al., 2015; Estell et al., 2008; Farmer & Farmer, 1996). Nonetheless, there is only a 

small amount of evidence available and it is not fully consistent. Generally, studies show that 

peer acceptance promotes motivation, engagement, and learning in class (Cappella et al., 2013; 

Cillessen & van den Berg, 2012; Juvonen et al., 2012; Ladd & Dinella, 2009), while students 

experiencing social rejection in the classroom generally are less likely to be engaged and more 

likely to show aggressive and/or off-task behavior during class (Buhs et al., 2006). 

Hypothesis 4c: Students with high engagement are more likely to be accepted by classmates. 
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Hypothesis 4d: Students with low engagement are more likely to be rejected by classmates. 

2.4.1.2.3 Friendships within a classroom 

Daily interactions contribute not only to the construction of an informal social structure, but 

also to the formation of friendships within a classroom. It is theorized that personal goals and 

motivations build the foundations of such an informal friendship formation (Robins, 2015; 

Youniss, 1982). Studies show that students who are friends are similar in their personalities, 

levels of motivation, and social behavior in class (Altermatt & Pomerantz, 2003; Farmer & 

Farmer, 1996; Farmer et al., 1999; Hogue & Steinberg, 1995; Kindermann, 1993; Rubin et al., 

1994). Accordingly, not only a classroom’s social norms but also, or even more strongly, the 

norms within a friendship group might have an impact on a student's motivation during class. 

Consequently, it is assumed that friendships are more likely to build between students display-

ing a similar level of intrinsic motivation. 

Hypothesis 4g: Students with a similar level of intrinsic motivation are more likely to be friends.  

Hypothesis 4h: Students with a different level of intrinsic motivation are more likely to be re-

jected. 

2.4.1.3 Teacher 

Not only classmates, but also teachers can be a source of extrinsic motivation for student en-

gagement in class. Teacher-student relationships “were shown to have an important but not 

exclusive role in their association with a comprehensive range of indicators of student engage-

ment” (Quin, 2017, p. 345). As discussed earlier, teachers might reinforce extrinsic motivation 

through social norms. Teachers might, for example, reinforce extrinsic motivation by rewarding 

positive actions and/or punishing negative actions by students. Such rewards and/or punish-

ments are often explicitly announced, for example by distributing ‘stars’ for ‘good behavior’ 
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and/or withdrawing stars for ‘bad behavior’, and therefore usually are described as injunctive 

social norms. 

Such behavioral interventions are usually based on behavioral theorizations with their founda-

tions in the paradigm of operant conditioning, proposing that reinforcement and/or punishment 

can motivate behavior (Skinner, 1965). Accordingly, it is assumed that extrinsic motivation 

relating to teachers positively predicts student engagement during class. 

Hypothesis 5a: Teacher and/or parent-related extrinsic motivation positively predict student 

engagement. 

Although such reward-punishment operant conditioning systems in class are widespread in 

schools, there is a big debate on “the benefits versus potential problems associated with the use 

of extrinsic rewards” (Anderman & Dawson, 2011, p. 227). Several problems are discussed. 

For example, the paradigm of operant conditioning comes with an underlying perspective on 

students as passive agents. Additionally, there are classical social psychological studies indi-

cating that extrinsic reinforcement of a behavior might diminish a child’s intrinsic motivation 

to act upon the behavior. Accordingly, if the extrinsic reinforcement of the behavior ceases to 

exist, the child will no longer show the behavior (overjustification effect; Bem, 1972; Greene 

et al., 1976). 

As discussed earlier, the teacher might also have an impact on descriptive social norms in the 

classroom. While, as we have seen, there is an important contribution by a class to the descrip-

tive norms in a classroom, these descriptive social norms are also affected by the teacher’s 

preferences regarding, for example, the volume of speaking or the tidiness of a classroom. In 

contrast to the balance between students in class, however, the power balance between the 

teacher and the students is not symmetrical. Accordingly, the teacher might already from the 
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beginning declare his/her behavioral expectations regarding the volume of speaking and/or tidi-

ness of the classroom, and, thus be implementing explicit, injunctive social norms about these 

behaviors (Cialdini et al., 1990; Cislaghi & Heise, 2020; Deutsch & Gerard, 1955). 

While most studies on social norms did not originate from an elementary school context, there 

are some studies supporting the proposition that social norms work in classrooms. A study by 

Scott et al. (2014) found that students were more likely to be engaged in class (and less likely 

to cause disruptions in class), the more teachers were focused on their students during class. 

Accordingly, when students do not perceive the presence of their teacher, they might not feel 

the need to conform to the social norms proposed by a teacher. Additionally, other studies in-

dicate that in elementary school, student engagement might differ depending on how often a 

teacher works with a class (Wettstein, 2008; Wettstein et al., 2010). Students in the study were 

less likely to show disruptive and/or aggressive behaviors during lessons with their main class 

teachers than with teachers they experience only in single subjects and/or substitute teachers. 

Moreover, they found that students were more likely to show disruptive and/or aggressive be-

haviors when teachers were not present in the classroom, supporting the finding of Scott et al. 

(2014). 

Hypothesis 5b: Student engagement during class is higher for main class teachers than for 

subject teachers. 

2.4.2 Instructional aspects 

The current learning situation in class might affect student engagement in regard to intrinsic 

and extrinsic motivation. On one hand, concerning mainly intrinsic motivation, the current 

subject and/or the current topic of a lesson might be more or less interesting to a student and, 

therefore, lead to a different level of engagement by the student in class. On the other hand, 
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depending on the social form, social behavioral norms might be more salient in class. In the 

following two sub-sections, research regarding these two factors is presented. 

2.4.2.1 Subject 

While there are no studies comparing student engagement behavior in different subjects in ele-

mentary schools, there is some previous research investigating student motivation depending 

on school subjects. 

Previous research finds that, generally, students have similar levels of enjoyment for lessons in 

the subjects of mathematics, physics, German, and English. Nevertheless, girls usually slightly 

prefer languages, while boys usually prefer science-oriented subjects (Gaspard et al., 2016; 

Götz et al., 2014). This gender-related difference, however, might not be related to the subjects 

themselves, but to the social perceptions of the different types of subjects, as previous studies 

show a socially influenced perceived negative association between the female gender and sci-

ence-oriented subjects such as mathematics and physics (Makarova & Herzog, 2015). When 

French was also considered, students generally report lower motivation in French than in other 

subjects (Brühwiler & Racine, 2017; Gaspard et al., 2016). Other subjects (such as arts and 

crafts and/or physical education) are not usually taken into consideration in such comparative 

studies. Accordingly, as student engagement relates to student motivation, it is expected to vary 

between subjects. 

Hypothesis 6a: Student engagement differs depending on the subject. 

2.4.2.2 Social form 

Previous research indicates that not only the subject, but also the social form of a lesson might 

influence student engagement in class. 
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Student engagement can be facilitated by learning in a fun (and, thus, engaging) way. Accord-

ingly, when the social form fosters student intrinsic motivation, student engagement is in-

creased. For example, student engagement in math classes is higher during games than during 

other forms of teaching (Bragg, 2012). Additionally, changes in the type of social form, includ-

ing physical activity breaks, in the classroom might also attenuate boredom and/or tiredness, 

and promote student engagement (Grieco et al., 2016). Student engagement might benefit from 

adapting the difficulty of the tasks to the children in a classroom (Alford et al., 2016; Treptow 

et al., 2007). 

Several studies found that student engagement differs depending on the social form (Baker et 

al., 2008; Downer et al., 2007; Godwin et al., 2016; Stright & Supplee, 2002). While the find-

ings are inconclusive, there is a certain pattern visible. Usually, group and/or partner work and 

teaching-learner conversations were associated with higher student engagement than individual 

work and/or frontal teaching. 

Hypothesis 6b: Student engagement differs depending on the social form. 

Previous research further shows that the engagement of lower achieving students and/or stu-

dents with weaker self-control is more sensitive to variations in the social form than the en-

gagement of higher achieving students in class. Accordingly, the engagement of weaker stu-

dents varies more widely among different types of instructional settings (Appel, 2015; Baker et 

al., 2008; Blatchford et al., 2011; Darmody & Thornton, 2015; Good & Beckerman, 1978; 

Helmke et al., 1986; Yair, 2000). 

2.5 Theoretical model and overview of hypotheses 

The theoretical model of the present dissertation synthesizes and visualizes the hypotheses de-

rived from the theoretical background. As a model it does not intend to represent a perfect 

image of reality or to include all possible influences on student engagement in class. However, 
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it is intended to display the theoretical background and understanding relevant for the present 

dissertation. The theoretical model is displayed in Figure 3. 

In the working model, in congruence with the general theoretical framework of the disserta-

tion proposed earlier (see section 2.2.3), aspects influencing student engagement in class are 

categorized into individual, social, and instructional aspects. Additional to this categorization 

and the association with internal and external regulation, the dimension of stability, differenti-

ating between traits and states, was added in this model. While trait components relate to how 

an aspect such as student engagement is displayed in general, over a long period of time, state 

components relate to the display of an aspect in a specific situation. Accordingly, theoreti-

cally, all state components accumulated together should result in the trait component (Geiser 

et al., 2017). Further, in comparison to the general framework visualized in Figure 2, the 

working model includes and summarizes the possible influences on student engagement de-

scribed in the previous sections. 
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Note. The drawings of the movie roll as well as the students sitting at a table in class were drawn in the iPad app “Procreate” by the author of this dissertation. The 

drawings were inspired by the logo used in the research project “Klassenteams”, in which this dissertation is situated (see www.klassenteams.ch) 

Figure 3 

Working model on the interplay of internal and external regulation and their joint impact on student engagement in class. 

http://www.klassenteams.ch/
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3 Methodology 

In the current section, first, the context and procedure of the data collection are presented. Sec-

ond, the recruitment process and the final sample for this dissertation are described. Third, the 

instruments used for data collection are outlined. Finally, an overview of the data analysis is 

presented. 

3.1 Context of the data collection 

The data collection for this dissertation was embedded within the associated larger research 

project ‘Klassenteams’ (www.klassenteams.ch). This is a joint project of the School of Educa-

tion of the University of Applied Sciences and Arts Northwestern Switzerland and the St. 

Gallen University of Teacher Education. The Swiss National Science Foundation funded the 

research. The main goal of the overall project ‘Klassenteams’ is to investigate how teacher 

cooperation relates to classroom management and how classroom management is associated 

with student on-task activity. This dissertation is located at the student level of the project ‘Klas-

senteams’. The instruments used to collect the student level data were composed for use in the 

present dissertation, while integrating measures necessary for the overall project ‘Klas-

senteams’. Consequently, mainly student level data of the project is presented and discussed 

throughout the present dissertation. In addition to the student level data, information on social 

forms of the lesson is also used for the present dissertation. This observational measure, how-

ever, was not compiled by the author of the current dissertation. 

The following sections outline the methods used to collect the present study’s data. They cover 

sampling, the procedure, and the research instruments. 

http://www.klassenteams.ch/
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3.2 Procedure 

Data collection lasted two weeks per class for the purpose of collecting trait and state measures 

of the different concepts under investigation. Accordingly, extensive planning of the data col-

lection was necessary to accommodate the schedule of each class. As a first step, main class 

teachers were asked to provide information about the class team (all teachers instructing in their 

class), the class schedule, the languages spoken by the students’ parents, and the preferred 

timeframe for the two weeks of the study. With this information, we were able to plan data 

collection and to send the main class teachers the student consent forms in the languages spoken 

by the students’ parents. The main class teachers distributed and collected the consent forms 

from the students and handed them back to the research team. Teachers, of course, also received 

a consent form. 

The study procedure is depicted in Figure 4. In the first week, stable constructs were assessed 

through the student trait questionnaire. Throughout the second week, the same constructs were 

assessed situationally, observing student engagement in up to four subjects (Arts and Crafts, 

English, German, and/or Social and Natural Sciences) taught by different teachers (main class 

teacher and subject teachers). For each of these lessons, the students answered a student state 

questionnaire. As far as possible, all the observations with the different teachers were conducted 

on the same day. However, it was often necessary to revisit the classes two to three times to 

conduct all observations. 
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The gap of a week between the trait and the state measures was intended to avoid students 

‘copying’ their answers from the general student questionnaire into the student post-lesson 

questionnaire, as both measures contained similar questions in regard to motivation and en-

gagement during class. 

The four subjects (Arts and Crafts, English, German, and Social and Natural Sciences) were 

chosen for the overall project ‘Klassenteams’ in the light of two main criteria. First, as the 

overall project ‘Klassenteams’ intended to observe one lesson by each teacher in the class team, 

subjects were chosen according to the types of teachers usually instructing these subjects. A 

pre-study of the overall project ‘Klassenteams’ (Vogt et al., 2022) conducted in the cantons of 

Aargau and St. Gallen in Switzerland indicated that 97% of the class teams included a subject 

teacher in Arts and Crafts, and 66% of the class teams included a subject teacher in English. 

Subject teachers in French were present in only 16% of the class teams, while the other subjects 

taught by professional teachers (German, Mathematics, Social and Natural Sciences, etc.) in 

the pre-study samples were usually taught by the main class teachers and/or their job-sharing 

partners. The second criteria for the choice of subjects concerned the motivation found in these 

Figure 4 

Study procedure. 
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subjects during earlier studies. Previous studies measuring student trait motivation found sig-

nificant differences in relation to different school subjects (as discussed in section 2.4.2.1). The 

aim was to choose subjects towards which students would possess a similar level of trait moti-

vation. Accordingly, French, for example, was not considered for this study, as generally,  low 

student motivation was found in French compared with motivation levels in other subjects in 

previous studies (Brühwiler & Racine, 2017; Gaspard et al., 2016; Götz et al., 2014). Moreover, 

in regard to subjects taught by main class teachers, German and Social and Natural Sciences 

were chosen, as students in previous studies reported a similar level of trait motivation concern-

ing these two subjects, while girls usually scored slightly higher in language subjects and boys 

usually scored higher in science-oriented subjects (Gaspard et al., 2016; Götz et al., 2014). 

In the present research project, observing multiple lessons per teacher was avoided to minimize 

the burden of study participation on teachers and students. Accordingly, not all four subjects 

were observed in all 34 classes. In consequence, the sample size varies when separating the data 

into the different subjects and/or by teacher types, depending on the number of subject and/or 

main class teachers in a class team. The interconnection of teacher type and subject is depicted 

in Table 3 below. The implication of this interconnection for the analyses made in the present 

dissertation is discussed below in the section relating to data analysis. 

Table 3 

Interconnection of teacher types and subjects: Number of teachers by type (main class teacher 

versus subject teacher) in each of the observed subjects. 

 Subject 

Teacher type Arts and Crafts English German 
Social and Natu-

ral Sciences 

Main class teacher 1 9 11 19 

Subject teacher 31 14 6 1 
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After participating in the study, all classes received 50 Swiss Francs for their class fund. More-

over, we offered school principals a free customized workshop on active learning time for their 

teachers. Additionally, all participating teachers separately received a personal thank you card 

for their participation. 

To connect the multiple measurements of the individual participants, it was necessary to use 

participant names during the data collection. To pseudonymize the data in accordance with 

ethical guidelines, all names were altered into student and teacher codes during data prepara-

tion. These codes are each composed of nine digits according to a coding key defined by the 

investigators. For the data analysis, the only purpose of these codes was to identify which meas-

urements belonged to which student or teacher. In accordance with the consent forms for the 

participants and the Swiss data protection law (Article 13, paragraph 2 e.), the results of the 

analyses of the present study do not allow for the re-identification of individual participants. 

3.3 Recruitment process and sample description 

The classes in the present sample were drawn from the population of classes in German-speak-

ing municipalities with a low or high percentage of foreign nationals in Swiss cantons where 

students learn English as a first foreign language (for further details see the section 3.3.1 below). 

As the sample of 34 participating classes is very small in comparison to the number of schools 

available in all 755 municipalities, our sample most likely is not representative of the whole 

population of German-speaking municipalities of Switzerland, although the sample was drawn 

by random stratified sampling (as described in further detail in section 3.3.1). The small sample 

size limits the generalizability of the findings. Nevertheless, this sampling approach allows for 

the avoidance of sampling error and approaches representativeness (Zimmermann et al., 2004). 
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3.3.1 Recruitment process 

Recruitment was by random stratified sampling (adapted from the approach used by 

Zimmermann et al., 2004). A stratified approach was chosen in order to obtain a higher diversity 

of migration status in the sample. Migration status is linked to lower academic achievement 

(e.g., Nielsen & Rangvid, 2012; Rodriguez-Fernandez et al., 2020; White, 1982), which is 

linked to lower engagement in class (e.g., Finn et al., 1995; Hattie & Anderman, 2013; Klem 

& Connell, 2004; Wasson et al., 1990). The percentage of foreign nationals by community was 

therefore used as an indicator for building the strata. 

The recruitment process is illustrated in Figure 5 and documented in the technical report of the 

research project ‘Klassenteams’(Kunz Heim et al., nd). First, all German-speaking Swiss mu-

nicipalities in the cantons where students learn English (and not French or Romansh) as a first 

foreign language were chosen (EDK/IDES, 2016). This choice was necessary because German 

and English were chosen for the ‘Klassenteams’ study. The municipalities in these fourteen 

cantons were then allocated into their major regional groupings (Martin et al., 1999): Central 

Switzerland (Lucerne, Zug, Schwyz, Obwalden, Nidwalden, Uri), Eastern Switzerland (Appen-

zell Ausserrhoden, Appenzell Innerrhoden, Glarus, Schaffhausen, St. Gallen, Thurgau), North-

West Switzerland (Aargau), and the Zurich Region (Zurich). Second, for each regional group-

ing, the communities were distributed into five strata according to their percentage of foreign 

nationals (percentage of foreign nationals: very low < median minus 2 standard deviations; low 

= median minus 2 standard deviations to median minus 1 standard deviation; middle = median 

minus 1 standard deviation to median plus 1 standard deviation; high = median plus 1 standard 

deviation to median plus 2 standard deviations; very high > median plus 2 standard deviations). 

To maximize the difference in migration statuses, the ‘middle’ strata was not used in the sample 

recruitment (see Figure 5). Third, for each regional grouping, municipalities were randomly 
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drawn from each stratum in the four regional groupings. For each municipality all schools were 

sought out through an internet search and randomly listed in an Excel file. Using the Excel file, 

a team member requested permission from the principal of the uppermost school by email. If 

principals did not respond to our email, the team member called them again a week later by 

telephone. If the uppermost school of a municipality declined to participate in our study, the 

second school of the municipality on the Excel list was approached, and so forth. This process 

was repeated until consent to participate was given for one fifth-grade class of a school in the 

municipality, or until the last school declined to participate. A requirement for participating in 

the study was that all students in the class belonged only to the fifth grade. This was necessary, 

as mixed grade classes might experience a half-class and/or small group teaching setting more 

often. This could result in a different social structure among the students. An additional con-

venience of this age group was that in the chosen regions in Switzerland, students do not face 

a school transition after fifth grade (Wolter et al., 2018). 42 of the 393 contacted schools were 

not able to participate in our study because they did not fulfill this criterion (see Figure 5). A 

further 317 of the total of 393 schools contacted were already occupied by other studies or 

projects in the year of study and, thus, did not wish to participate in the present study. Accord-

ingly, with 34 participating classrooms from 351 eligible schools contacted, the participation 

rate on the school level was a low 9.7 percent. In total, it was necessary to contact schools 

within 62.9 percent of the total of 466 municipalities in the chosen strata to reach a sample size 

of 34 schools (see Figure 5). This might serve as a further indication that despite best intentions, 

by implementing a random stratified sampling process, the final sample of this study is not 

representative of all schools in the chosen region of Switzerland. A similarly low participation 

rate on the school level has also been observed in other studies in educational research con-

ducted in Switzerland that are not associated with compulsory monitoring (Russo, 2019). 
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3.3.2 Missing data 

The number of students in all participating classes was 702. Seventy-one students did not want 

to participate in the study (10.1% of all students). Accordingly, our sample comprises 631 stu-

dents. Classes consisted of 11 to 26 students (M = 20.65 students, SD = 3.34). An overall par-

ticipation rate of 89.9% of the students is high in comparison to the mean participation rate of 

65.5% found in school-based case studies in which parents had to agree actively to their chil-

dren’s participation in a study (Blom-Hoffman et al., 2009). The number of students per class 

that did not receive parental consent to partake in our study varied between zero (0.0%) and 

seven (29.2%). M = 2.00 students, mean percent = 9.8% of all students in class. 

Figure 5 

Recruitment Process. 



Interplay of internal and external regulation and its joint impact on student engagement in class 

53 

Some participating students occasionally missed a lesson or questionnaire for various reasons 

(illness, medical appointments, special educational needs class, etc.). Accordingly, twelve stu-

dents did not answer the general student questionnaire. In addition, 85 possible lesson observa-

tions and related lesson questionnaires from individual students are missing. This missing data 

from the students was the result of coincidence (illness, medical appointments, SEN class, etc.) 

and cannot be systematically attributed to another variable under study. 

Additionally, some data is missing because of the research design of the overall project ‘Klas-

senteams’. In the project, the state measures related to a lesson by a teacher were only assessed 

once per teacher and, thus, if two subjects of interest (e.g., German and English) were taught 

by the same teacher, the students would only be observed in one of the two subjects and not in 

both subjects. As this missing data on the student level depends only on the class, it can only 

be considered missing at random in regard to the constructs under study. 

In order to address the missing data, a maximum likelihood estimation approach employing 

robust standard errors (MLR) was used in the proposed structural equation models in Mplus 

(Little & Rubin, 2002). In regard to the social network analysis, Robins et al. (2004, p. 257) 

showed in a simulation study “that treating a sizeable proportion of nodes as non-respondents 

may still result in estimates, and inferences about structural effects, consistent with those for 

the entire network”.  

3.3.3 Sample description 

The final sample consisted of 34 Swiss fifth-grade classes and their teachers in the subjects 

German, English, Social and Natural Sciences, and Arts and Crafts, and the special needs teach-

ers. In total 126 teachers and 631 students participated in our study. 
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The student sample of this study consisted of 307 girls (49.6%) and 311 boys (50.2 %). One 

student did not indicate his / her gender. Students’ mean age at the time of the general student 

questionnaire was M = 11.4 years (SD = 0.47, 18 students did not indicate their birthday). 

To capture the socio-economic status of the students in our sample, the students’ parents’ jobs 

were coded according to the ISCO-08 system (ILO, 2012). The ISCO-08 codes were then fur-

ther transformed into ISEI-values (Ganzeboom & Treiman, 2019). The mean highest ISEI 

(HISEI) of both parents lies at M = 56.48, SD = 22.16 (44 missing observations). In comparison 

to published HISEI values of PISA (2018) for German speaking municipalities in Switzerland 

with a mean HISEI of 51.7, this value is significantly higher (one-sample t-test: t(586) = 5.23), 

but it is similar to the published HISEI values from French (M = 55.7; one-sample t-test: t(586) 

= 0.84) and Italian (M = 54.9; one-sample t-test: t(586) = 1.71) speaking municipalities of Swit-

zerland (PISA, 2018). 

3.4 Instruments 

The instruments used for this dissertation are presented in the following paragraphs. All student 

related instruments were compiled and tested under the lead of the author of the present disser-

tation. Figure 6 gives an overview of how the instruments in the present dissertation are used 

to measure different aspect of the working model of the dissertation. 
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Note. The variables that are indicated in the model but not specifically measured by one of the four described 
instruments (e.g., which teacher or classmates are present and which subject is observed) are available from the 
description of the data collection. 
 

Data collection closely followed the working model of this dissertation. Constructs considered 

more stable (within the timeframe of the data collection) such as external motivation, capacity 

for self-control, relationships and socio-demographic indicators were only assessed through the 

trait measure of the student trait questionnaire. Less stable constructs, which might be more 

dependent on the situation, such as internal motivation and engagement in class were measured 

with both types of measures: with the trait measure (student trait questionnaire) and with the 

state measures (student state questionnaire and state observation). 

There was a lack of suitable (German) measures for the constructs of interest in this dissertation. 

The reasons for this could be, on the one hand, that to date there have not been many studies 

conducted on this age group of students (Godwin et al., 2016) and, on the other hand, that in 

the literature, student engagement in school is usually defined very broadly, not necessarily 

Figure 6 

Working model of the interplay of internal and external regulation and their joint impact on 

student engagement in class under consideration of the data collection. 
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referring to actual student engagement during class (see discussion in section 2.1). Accordingly, 

German questionnaire instruments (already applied in research projects in the region of Ger-

man-speaking Switzerland) for older students were chosen, simplified, shortened, and adapted 

to the present study in order to receive objective, reliable, and valid measurements of the con-

structs examined. In order to obtain from the trait and state measures comparable measurements 

of constructs assessed by both instruments, the wording of the items used in the respective 

measures was kept as similar as possible. Further, concerning the observation measure, there 

was no suitable instrument for observing all students in a class, as was the aim in the present 

study. Available instruments focused on single students and/or entailed only very broad cate-

gories of on-task versus off-task behavior. Consequently, a new standardized observation in-

strument was created by the author of the present dissertation. This will be described in section 

3.4.3. 

After the instruments to answer our research questions had been developed, they were piloted 

in two phases. First, all instruments were tested separately in six different classes that were not 

participating in the main study because of the fact that they did not match the inclusion criteria. 

This first pilot served to test a first version of the instruments: to test whether the students were 

able to understand the questions in the two questionnaire measures, and whether the duration 

of the questionnaire measures was suitably adapted for fifth-grade students, and to test the gen-

eral applicability of the different measures. The results of this first pilot testing helped in better 

adapting the measures to the target population of study. This was necessary because most 

measures were originally used with older students and/or did not exist in the present versions. 

Second, all instruments were piloted in their final versions jointly in two further classes that did 

not conform to the inclusion criteria of the study. This second pilot served to test the complete 

procedure of the study, including the final instruments. 
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The instruments used in this dissertation are outlined in the ensuing sections. First, the two 

questionnaires, the student trait questionnaire and the student state questionnaire, are presented. 

Then, the two state observations, the student state observation and the state observation of the 

social form, are described. 

3.4.1 Student trait questionnaire 

The student trait questionnaire covers questions relating to more stable constructs and to the 

students’ general perception of the school subjects. The student trait questionnaire mainly as-

sessed stable individual and social aspects affecting student engagement in class, and trait stu-

dent engagement in class. Students required 15 to 30 minutes to answer the whole questionnaire 

on paper. 

Before students started answering the questionnaire, they were provided with short instructions 

with example questions. The first sheet of the questionnaire was a cover sheet on which the 

students’ full names were written to link the individual student correctly with the questionnaire 

containing his/her participant code. Students were instructed to tear off the cover sheet at the 

start of the questionnaire and put it aside. The further pages only contained each student’s par-

ticipant code. Additionally, a member of the research team explained that nobody except the 

research team would see the students’ answers and that all data collected would only be ana-

lyzed in an anonymized version. 

The student trait questionnaire consisted of four different question sections (socio-de-

mographics, self-control, relationships, and class-related motivation and engagement), de-

scribed in the following. The original (German) version of the general student questionnaire is 

reproduced in Annex C. 
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3.4.1.1 Socio-demographics 

In the first section, students were asked to provide socio-demographic information about them-

selves and their families. This part comprised questions about the students’ gender, birthdate, 

and parental occupations. All these items were versions adapted from Lenski et al. (2016). 

In order to receive an indicator of the socio-economic status of a student, the occupations of all 

mothers and fathers were coded into International Standard Classification of Occupations 

(ISCO-08) values and then converted into International Socio-Economic Index of occupational 

status (ISEI) values using the approach proposed by (Ganzeboom & Treiman, 2019). Further, 

for each child the higher value of both their parents’ ISEI values was chosen to receive a stu-

dent’s highest ISEI (HISEI) value. A description of the sample HISEI values was already pro-

vided in section 3.3.3 above. 

3.4.1.2 Self-control 

In the second section, a scale consisting of six adapted and simplified items on impulsivity / 

hyperactivity and inattention was used (adapted from the student self-evaluation form from the 

Conner’s 3 scale developed by Lidzba (2013); e.g., “Usually, I get distracted by things happen-

ing around me.” 1 = I totally disagree – 6 = I totally agree). 

For the analyses, all items of the scale were reversed. Accordingly, a high value in the self-

control scale signified that the student possessed a high level of self-control (M = 4.36, SD = 

.90, Cronbach’s Alpha = 0.801, N = 608). 

3.4.1.3 Relationships 

In the third section, on the one hand, students were asked to nominate their best friends in class 

(“Which students are your best friends in the classroom? Name between zero and five chil-

dren.”). On the other hand, they were asked to nominate students next to whom they did not 
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want to sit during class (“Next to which student(s) would you least like to sit? Name between 

zero and five children.”). Both items were adapted from CILS4EU (2016). All student names 

were recoded into the student codes of the nominated students to anonymize the analysis pro-

cedure. 

3.4.1.4 Class-related motivation and engagement 

In the fourth section of the questionnaire, the students were asked about their class-related mo-

tivation and engagement in each subject (in the following order: German, Arts and Crafts, So-

cial and Natural Sciences, and English). The following scale statistics were calculated from all 

student ratings. Accordingly, given the total student trait questionnaire sample size of 619 stu-

dents and four observations (subjects) per student, the overall total sample size n was 2,476 

observations. 

Trait engagement scale was measured with three items (e.g., “In the school subject German, I 

am often occupied by unrelated things.” 1 = I totally disagree – 6 = I totally agree; adapted from 

Neuenschwander et al. (2013)). For the analyses, all items of the scale were reversed. Accord-

ingly, a high value in the engagement scale signified that the student indicated that they were 

highly engaged during lessons (M = 4.47, SD = 1.16, Cronbach’s Alpha = 0.838, N = 2,430).  

Trait intrinsic motivation scale was measured with three items (e.g., “I have fun in the school 

subject German.” 1 = I totally disagree – 6 = I totally agree; adapted from Ramm et al. (2006) 

and Neuenschwander et al. (2013), (M = 4.24, SD = 1.41, Cronbach’s Alpha = 0.942, N = 

2,451). 

Trait adult-related extrinsic motivation scale was measured with three items (e.g., “In the 

school subject German, I make an effort, in order that my parents and/or my teacher praise(s) 

me” 1 = I totally disagree – 6 = I totally agree; adapted from Neuenschwander et al. (2003), (M 

= 3.18, SD = 1.38, Cronbach’s Alpha = 0.783, N = 2,437). 
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Trait subjective class-engagement norm scale was measured with three items (e.g., “In the 

school subject German, some student(s) are repeatedly disturbing class” 1 = I totally disagree 

– 6 = I totally agree; adapted from Neuenschwander (1998)). For the analyses, all items of the 

scale were reversed. Accordingly, a high value in other students’ engagement scale signifies 

that the student indicated that the class in general participates well during lessons (M = 3.74, 

SD = 1.24, Cronbach’s Alpha = 0.800, N = 2,460). 

This scale was purposely placed after the ‘trait engagement scale’, on which students rated their 

own engagement during class. The reason was to avoid students confounding their own engage-

ment rating with the rating of their classmates’ behavior by taking into account the part-whole 

contrast effect (Schwarz et al., 1991). Research on the part-whole contrast effect states that if 

two “questions are perceived as belonging together, […] conversational norms of non-redun-

dancy prohibit the repeated use of information that has already been provided in response to the 

specific question when making the general judgement” (Schwarz et al., 1991, p. 3). Accord-

ingly, if students are first specifically asked about their own engagement and second more gen-

erally about their classmates’ engagement, they should automatically avoid integrating their 

own behavior when answering the question about their classmates. 

All Cronbach’s Alphas reached acceptable to excellent values, even when separating the scales 

into the different subjects. In addition, the values of Skewness and Kurtosis of all scales (also 

when separating the scales by subject or teacher type), were good ( < 1). The statistics separated 

by subjects and by teacher function, are listed in Table 4 and Table 5. 
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Table 4  

Descriptive statistics of the student trait questionnaire separated by subject. 

 Scale 
Internal  

motivation 

External  

motivation 

Perception of 

classmates’ 

engagement 

Engagement 

Arts and 

Crafts 

M 4.68 3.15 3.54 4.66 

SD 1.23 1.41 1.08 1.10 

Cronbach’s α 0.901 0.787 0.694 0.849 

N 614 608 612 605 

English M 3.71 3.42 4.01 4.32 

SD 1.26 1.28 1.23 1.06 

Cronbach’s α 0.942 0.800 0.839 0.835 

N 612 608 611 611 

German M 3.71 3.42 4.05 4.32 

SD 1.26 1.28 1.19 1.06 

Cronbach’s α 0.946 0.716 0.820 0.763 

N 614 610 612 604 

Social and  

Natural 

Sciences 

M 4.68 3.15 3.35 4.66 

SD 1.23 1.41 1.30 1.10 

Cronbach’s α 0.961 0.802 0.783 0.884 

N 611 611 610 610 
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Table 5  

Descriptive statistics of the student trait questionnaire separated by the function of the teacher 

teaching the lesson observed. 

 Scale 
Internal  

motivation 

External  

motivation 

Perception of 

classmates’  

engagement 

Engagement 

Class 

teacher 

M 4.24 3.00 3.93 4.34 

SD 1.53 1.36 1.21 1.24 

Cronbach’s α 0.945 0.785 0.838 0.874 

N 721 719 723 716 

Subject 

teacher 

M 4.24 3.00 3.50 4.34 

SD 1.53 1.36 1.32 1.24 

Cronbach’s α 0.949 0.789 0.811 0.837 

N 905 899 902 894 

 

3.4.2 Student state questionnaire 

The student state questionnaire covered questions related to the current lesson that had just been 

completed (see Figure 6). Students needed a maximum of five minutes to answer the whole 

questionnaire. As was the case with the student trait questionnaire, students filled out this ques-

tionnaire on paper. It also contained a cover sheet on which the students’ full names were writ-

ten. We instructed the students to tear off this page at the start of the questionnaire and put it 

aside. The further pages only contained the student’s participant code. As the students had al-

ready answered the similar, but longer, general student questionnaire a week before, only very 

brief instructions were necessary this time. 

The scale statistics for the variables of the student state questionnaire were calculated on all 

student ratings as below. The statistics separated by subjects and by teacher function are de-

picted in Table 6 and Table 7. The original (German) version of the student state questionnaire 

for the subject German is reproduced in Annex D. The questionnaire forms for the different 
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subjects only differed in regard to the footnote containing the name of the subject to be able to 

distinguish the multiple observations of a student. 

Students answered the following scales relating to the lesson: 

State intrinsic motivation scale was measured with three items (e.g., “I had fun during this 

lesson.” 1 = I totally disagree – 6 = I totally agree; adapted from Ramm et al. (2006) and 

Neuenschwander et al. (2003), M = 4.33, SD = 1.36, Cronbach’s Alpha = 0.847, N = 1619. 

State self-reported engagement scale was measured with three items (e.g., “During this les-

son, I was often occupied by unrelated things.” 1 = I totally disagree – 6 = I totally agree; 

adapted from Neuenschwander et al. (2013). For the analyses, all items of this scale were re-

versed. Accordingly, high values in the engagement scale signified that students indicated that 

they had participated well during the lesson (M = 4.81, SD = 1.11, Cronbach’s Alpha = 0.813, 

N = 1600). 

Skewness and Kurtosis of scales (also when separating the scales by teacher type) were ac-

ceptable (around 1.00). However, when separating the scales by subject, the state engagement 

scale in English has a little higher Skewness and Kurtosis (Skewness = -1.15, and Kurtosis = 

1.36). The statistics separated by subjects and by teacher function can be found in Table 6 and 

Table 7. 
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Table 6  

Descriptive statistics of the student trait questionnaire separated by subject. 

 Scale state motivation state participation 

Arts and Crafts M 4.57 4.47 

SD 1.35 1.29 

Cronbach’s α 0.827 0.848 

N 562 556 

English M 4.05 4.98 

SD 1.35 1.00 

Cronbach’s α 0.858 0.810 

N 382 379 

German M 3.99 5.04 

SD 1.39 0.88 

Cronbach’s α 0.864 0.723 

N 294 292 

Social and  

Natural Sciences 

M 4.50 5.00 

SD 1.27 0.93 

Cronbach’s α 0.828 0.760 

N 381 373 

 

Table 7  

Descriptive statistics of the student state questionnaire separated by the function of the teacher 

teaching the subject during the lesson observed. 

 Scale state motivation state participation 

Class teacher M 4.28 4.98 

SD 1.35 0.94 

Cronbach’s α 0.841 0.764 

N 719 711 

Subject teacher M 4.36 4.68 

SD 1.37 1.21 

Cronbach’s α 0.852 0.837 

N 900 889 
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3.4.3 Student state observation of on-task engagement 

In addition to the self-assessment measure of student engagement in the student state question-

naire, a standardized observation of student on-task engagement during the lesson was con-

ducted (see Figure 6). 

3.4.3.1 Procedure 

For the student observation, a direct observation approach (compared to a video observation 

approach) was chosen for three main reasons. Firstly, Curby et al. (2016) show that in a class-

room setting both observation approaches are similarly reliable, although the direct observation 

approach is more reliable when it comes to rating a classroom’s negative climate. Secondly, an 

attempt was made to observe the lessons in the context of their daily routine, which was kept 

as normal as possible. Because this might include multiple places of studying (e.g., at desks, at 

other places in the classroom, and at working stations outside the classroom), a video of the 

students’ behavior would have been very disruptive and impractical to implement. 

To observe student engagement behavior in lessons of the different subjects of 40 minutes each, 

a 15-second momentary time sampling approach was employed. The approach of 15-second 

momentary time sampling means that every 15 seconds an observation is made and docu-

mented. This approach was chosen because it had achieved the best approximation of student 

engagement in multiple comparative studies using different observation approaches (e.g., 

Briesch et al., 2015; Gardenier et al., 2004). The author of the present dissertation developed 

the practical implementation of the 15-second momentary time sampling approach. In the fol-

lowing, a detailed description of the procedure used for the standardized student observations 

is provided (the corresponding manual used for observer training can be found in the observa-

tion manual in Annex E). 
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The order of observations was random, corresponding to the two last digits of the participant 

codes (ranging between 01 and 28). To identify the students during the observation, each stu-

dent was wearing an armband on both arms, similar to that of a sports captain. Each armband 

had a number between 1 and 28 and a color: the numbers 1 to 5 were blue, the numbers 6 to 10 

were red, the numbers 11 to 15 were yellow, the numbers 16 to 20 were green, and the numbers 

21 to 28 were white. Such a color scheme was chosen to be able to identify students more 

quickly during a lesson. 

The 15-second observation intervals were structured as follows: First, the number and color of 

the armband identified the current target student. Second, on the vibration signal of the interval 

timer (Gymboss® Intervall Timer) the current behavior of the target student was observed and 

categorized. Third, the observed behavior of the target student was entered into the form. Then 

the next student on the list was targeted. 

The observations were recorded in an online questionnaire form generated with the software 

tool Unipark (www.unipark.com). The first page of the questionnaire served to note information 

on the lesson which was about to be observed (lesson code, observer, subject, place, date, time, 

commentaries). The second and following pages served to mark the observations of the indi-

vidual students according to the defined categories of engagement behavior (e.g., active on-

task, see section 3.4.3.2 for the categories used in the observation). At the end of the form, there 

was an open field for commentary to note any special events that occurred during the lesson. 

If a student was absent during the observed lesson, the observer jumped to the next student 

present. This was often the case during Arts and Craft lessons, during which usually only half 

the students were present. If the observer did not find this student within the limited time avail-

able, the observer jumped to the next student for the following observation interval. This hap-

pened, for example, if a student had to leave the classroom during a lesson to get something 

http://www.unipark.com/
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from another teacher, if the students were moving around between multiple places during one 

lesson, or if a student had to leave class early. The average number of observations per student 

differed depending on whether the lesson was in a full-class or half-class setting. In German (M 

= 11.43, SD = 7.46, N = 286), English (M = 7.91, SD = 3.77, N = 347) and Social and Natural 

Sciences classes (M = 9.27, SD = 4.34, N = 374) about half as many observations were made 

on average as were made in Arts and Crafts classes (M = 19.95, SD = 9.24, N = 595). 

To use the online questionnaire form, a modem compatible with a prepaid internet card was 

necessary to establish an internet connection. Huawei LTE Hotspot E5577Cs-603 modems in 

combination with Samsung Tablets (Samsung GALAXY Tab 10.1 GT-P7510) were used to 

access the online questionnaire forms. If there was no internet connection available in a school, 

or when a technical problem occurred with the online questionnaire form (e.g., a system up-

date), a paper version of the observation form was used during the lesson. 

The observers always prepared all necessary materials before entering the classrooms. When-

ever possible, the armbands were distributed to the students while they were entering the class-

room and/or before the lesson started. As soon as all students were wearing their armbands, the 

observers positioned themselves so that they would not disrupt the class, and would be able to 

see as many students as possible. The standardized student observations started parallel to the 

lesson and ended after 40 minutes. Then the students answered the student post-lesson ques-

tionnaire. At the end of the lesson, the observer collected the armbands and the student post-

lesson questionnaires and thanked the students and teacher for their participation. 

3.4.3.2 Observation categories 

The categories used to describe student engagement behavior were adapted from Shapiro’s Be-

havioral Observation of Students in Schools (BOSS; Shapiro, 2013). The BOSS observation 

system was chosen as a base because it allows for the subcategorization of on-task and off-task 
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behaviors, and thus the coding of the behaviors leads to a smaller information loss than is the 

case with other observation categorizations. This was desirable for the overall project ‘Klas-

senteams’. Nevertheless, the categorization definitions used in the present study are not com-

pletely identical to the ones proposed by Shapiro (2013). Namely, in the present study the act 

of collecting and preparing study materials when expected to do so, was also coded as an ‘on-

task active’ behavior, while Shapiro (2013) coded this kind of behavior as an ‘off-task motoric’ 

behavior. Thus, the definition of the categories used in this dissertation are presented in the 

following paragraphs. 

Three main categories of behavior were rated: ‘on-task’, ‘off-task’, and ‘other’. Each behavior 

category had several sub-categories, which are described in the following paragraphs. 

On-task behavior covered all behavior corresponding to the behavioral expectations the teacher 

had for the student. It was sub-categorized into ‘active’ and ‘passive’ on-task behavior. Active 

on-task behavior describes observable actions (e.g., answering a question, writing down words, 

singing, preparing materials, and reading). Passive on-task behavior related to behavior that 

occurred when a student was participating in class but was not actively performing an observ-

able action (e.g., listening to other students/the teacher, watching other people performing an 

action). To distinguish between passive on-task and passive off-task (see next paragraph), the 

line of vision was taken as an aid. If the observed student was looking at the place where the 

key action was taking place (e.g., teacher or students explaining something), we coded the pas-

sive behavior as on-task. If the student was looking at something else (e.g., out of the window), 

we coded the behavior as passive off-task. 

Off-task behavior comprised behavior not corresponding to the behavioral expectations of the 

teacher. It was sub-categorized into ‘verbal’, ‘motor’ and ‘passive’ off-task behavior. Verbal 
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off-task behavior related to students showing any undesirable verbal behavior (e.g., inappropri-

ate sounds, chatter with other students). Motor off-task behavior corresponded to students 

showing any undesirable motoric behavior (e.g., playing with pens, rocking their chairs, fidg-

eting, touching other people in class). Passive off-task behavior describes the case when a stu-

dent is not following the course of action in class but is not showing any active disruptive be-

havior (e.g., sleeping, staring out the window, watching other students´ off-task behavior). 

‘Other’ behavior relates to situations when the situation did not allow for the coding of on-task 

or off-task behavior. This category contains the sub-categories ‘no task’ and ‘no code’. No task 

describes situations when the teacher did not verbalize any behavioral expectation of the stu-

dent. We used ‘no code’ when the observer was not able to categorize the observed behavior, 

and we skipped the observation (missing) if a student was absent and/or the observer was not 

able to find the student in the classroom. 

When necessary, it was possible for an observer to code the behavior of a student into multiple 

categories. This was sometimes the case during Arts and Crafts lessons, when the students were 

actively working on their projects (on-task active) and simultaneously talking with their co-

students, although this was not allowed (off-task verbal). 

3.4.3.3 Observer training and interrater reliability 

The training of observers followed three steps. First, the observers used the observation manual 

(Annex E) to learn the observational procedure and categories in theory. Second, a trained ob-

server discussed the contents of the manual with the trainees and answered their questions. 

Third, the trainee accompanied a trained observer on multiple observations and coded the ob-

servations in parallel. After the observation, the trained observer would discuss the observations 

and difficulties that occurred with the trainee. 
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Seven interrater observations with two trained observers were conducted. In the case of inter-

rater observations, both observers started their observations simultaneously. From time to time, 

the observers checked whether they were still observing the same student at the same time. This 

was important, as sometimes when shifting from the last student in an observation round to the 

first student in the next observation round, the two observers did not handle switching the form 

at the same speed and, accordingly, they would not observe the same student at the same time 

until they recalibrated the simultaneous nature of their observations. This problem happened 

from time to time during interrater observations. In observations 4 and 5 the asynchrony of 

observers  mentioned happened especially frequently. Accordingly, here the interrater reliabil-

ity is a little lower than in the other observations. Interrater reliability was calculated using 

Cohen’s Kappa Coefficient. The mean Cohen’s Kappa of all seven interrater observations was 

κ = .676, corresponding to substantial agreement (Landis & Koch, 1977). Detailed statistics on 

all interrater observations, presented separately, can be found in Table 8. 

Table 8  

Interrater reliability calculations of the standardized observations. 
 

n ratings % agreement Kappa asymptotic SE approx. t approx. p 

1 1899 89.6 0.757 0.027 32.990 < 0.0001 

2 2299 95.3 0.824 0.031 39.542 < 0.0001 

3 3099 93.8 0.761 0.027 42.372 < 0.0001 

4 2599 95.2 0.285 0.049 17.582 < 0.0001 

5 1909 86.2 0.440 0.035 19.229 < 0.0001 

6 1649 88.4 0.748 0.029 30.418 < 0.0001 

7 3100 96.2 0.914 0.020 50.913 < 0.0001 

Mean 2365 92.1 0.676 0.031 33.292 < 0.0001 

Note. In cases 4 and 5 the two observers’ simultaneous nature of observing the same student was not as good as in 

the other cases. This might be the reason behind the lower Kappa values. 
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3.4.3.4 Data preparation and descriptive statistics 

In the raw data, the observations of all students present in a lesson corresponded to a set of 

observations. During the data cleaning process, the observation sets were broken down to the 

student level: for each student, the sum of all observations per on-task and off-task observation 

category was calculated. In addition, for each student the number of observations in all on-task 

and off-task categories was calculated. Those two student values served to calculate a relative 

value per observational category k for each student i present in a lesson: 

‘relative value in category k’i = 
‘absolute frequency of observations in category k’i 
‘total number of observations over all categories’i

 

Across all lessons, the mean relative value of on-task behavior was M = 0.82, SD = 0.21, N = 

1,553. This (high) mean relative value of 82% on-task behavior corresponds with the observa-

tions of earlier studies, which found 60% to 93% on-task behavior (Helmke & Renkl, 1992). 

The mean relative value of off-task behavior was M = 0.18, SD = 0.21, N = 1,553 and the mean 

relative value of mixed coded behavior was M = 0.01, SD = 0.03, N = 1,553. As there were only 

very few mixed codes (especially when separating them into the different possible mix-catego-

ries), they were not considered for further analyses. A detailed overview of the descriptive val-

ues for the relative values of all behavior categories can be found in Table 9. 

Table 9  

Descriptive values for the relative values of all behavior categories (N = 1,602). 

 on-task  off-task 

 active passive total  verbal motoric passive total 

M 0.82 0.00 0.82 0.05 0.07 0.05 0.18 

SD 0.21 0.03 0.21 0.11 0.13 0.12 0.21 

Skewness -1.33 21.96 -1.33 2.87 2.92 3.40 1.41 

Kurtosis 1.53 569.06 1.51 11.57 11.25 16.11 1.83 
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The distributions of the total proportion on-task and total proportion off-task scales are not 

optimal, but are close to the value of 1. The respective subscales, however, generally possess 

rather high values of Skewness and Kurtosis. In this dissertation, accordingly, only the propor-

tion of total on-task behavior is used in the analyses. 

For the analyses, the range of the observational on-task measure was normalized to the range 1 

to 6 of the other continuous variables in the model via min-max normalization (Han et al., 

2011), as this was necessary for the structural equation models in order to assure model fit: 

𝑥𝑥𝑖𝑖,𝑛𝑛𝑛𝑛𝑛𝑛  =  
𝑥𝑥𝑖𝑖 −  min(𝑥𝑥𝑖𝑖)

max(𝑥𝑥𝑖𝑖) −  min(𝑥𝑥𝑖𝑖)
∗ [𝑚𝑚ax�𝑥𝑥𝑖𝑖,𝑛𝑛𝑛𝑛𝑛𝑛� −  min�𝑥𝑥𝑖𝑖,𝑛𝑛𝑛𝑛𝑛𝑛� +  min�𝑥𝑥𝑖𝑖,𝑛𝑛𝑛𝑛𝑛𝑛�] 

3.4.4 State observation of the social form 

In parallel to the student state observation, a state observation of the social form took place 

using a second observer. This observation was conducted with an event sampling approach: 

whenever the social form changed within the lesson, the observer would note which type of 

social form was starting. The types of social forms were defined in accordance with those of 

(Lotz et al., 2013). In comparison to the research of Lotz et al. (2013), the project ‘Klas-

senteams’ changed the term ‘public teaching’ (Öffentlicher Unterricht) into the term ‘plenum’ 

(Plenum) and did not include the term ‘station work’ (Stationsarbeit). Accordingly, there was a 

differentiation between the following contexts: plenum (circle versus seats), single, partner, 

group work and other social forms (transitions, breaks, no code). A detailed description and 

definition of each social form, including starting and ending criteria, can be found in Kunz 

Heim et al. (nd). 

Seven interrater observations with two trained observers were conducted (analogous to the in-

terrater observations in regard to the student state observation described in section 3.4.3.3). 

Interrater reliability was calculated using Cohen’s Kappa Coefficient. The mean Cohen’s 
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Kappa of all 10 interrater observations was κ = 0.815, corresponding to  substantial agreement 

(Landis & Koch, 1977). Detailed statistics on all interrater observations, presented separately, 

can be found in Kunz Heim et al. (nd). 

For the further analyses of each lesson, the relative frequency of the occurrence of each social 

form in this lesson was computed. 

3.5 Overview of data analysis 

3.5.1 Assumptions regarding causality 

As stated earlier, the data used in this dissertation was collected using a cross-sectional ap-

proach (see procedure in section 3.2). Nevertheless, as the data was composed of multiple meas-

urements, collected over two weeks, a certain order of  measurements occurred. This sequence 

of measurements was, together with theoretical reflections discussed above, taken into account 

in formulating statistical models requiring the assumptions of variables predicting other varia-

bles. Accordingly, measurements of variables taken earlier (e.g., trait measurements) are usu-

ally placed before measurements of variables taken later (e.g., state measurements) in the logic 

of the directionality of the model. Nevertheless, as stated in the discussion of the theory, a one-

directional causality or predictive value regarding the long-term relationships of variables is not 

assumed and cannot be tested. 

According to Hammerton and Munafò (2021, p. 564), “approaches to causal inference may be 

broadly divided into two kinds – those that use statistical adjustment to control confounding 

and arrive at a causal estimate, and those that use design-based methods to do so”. Hammerton 

and Munafò (2021, p. 564) propose that “three types of bias can arise in observational data”: 

“confounding and reverse causality bias”, “selection bias”, and “measurement bias”. In this 

dissertation each of these biases is tackled in one of the ways promoted by the authors 
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(Hammerton & Munafò, 2021). The confounding and reverse causality bias is handled by con-

sidering multiple confounders found in prior research, and in theoretical models in the analyti-

cal models, and by respecting the order of data collection. The selection bias is handled by the 

attempt to achieve a random stratified sample of classes (see section 3.3) and by applying a 

maximum likelihood estimation approach, employing robust standard errors (MLR) to address 

missing data (see section 3.3.2). Furthermore, the measurement bias is tackled by triangulating 

student engagement with three different instruments (see section 3.4). Accordingly, while a 

strict, one-directional causality is not assumed, the present work still contributes to a better 

understanding of student engagement and contributes to future experimental research regarding 

student engagement in class. As Hammerton and Munafò (2021, p. 575) note, “the limitations 

of observational data for causal inference are well known. However, the thoughtful application 

of multiple statistical and design-based approaches, each with their own strengths and weak-

nesses, and in particular sources and directions of bias, can support stronger causal inference 

through the triangulation of evidence provided by these”. Such a triangulation of causal effects 

is also promoted by Grosz et al. (2020, p. 1243), who posited that there is a “taboo against 

explicit causal inference in nonexperimental psychology”. 

3.5.2 Data analysis approach 

This dissertation uses a quantitative data analysis approach. The data analysis methods used 

correspond to each of the research questions. Table 10 gives a brief overview of the three re-

search questions, the conceptual focus in regard to the working model, and the corresponding 

type of statistical data analysis. 
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Table 10  

Research questions and corresponding type of statistical data analysis. 

Research question Conceptual  

focus 
Type of data analysis 

1 

How do the different measures of student engage-

ment during class (trait vs. state, self-view vs. 

other-view) relate? 

Student 

engagement 
Multilevel Structural 

Equation Modelling 

2 
How are motivation and self-control associated 

with student engagement during class? 

Individual Multilevel Structural 

Equation Modelling  

3 
How are student motivation and engagement asso-

ciated with the relationship structure in class? 

Social 

context 

Exponential Random 

Graph Analyses with 

Meta-analysis 

 

A particularity of the present data is its hierarchical nesting on three levels. On the lowest level 

(level 1) lie the multiple lessons during which students were questioned and observed. These 

lesson-related measurements are nested within each student on the middle level (level 2). Fur-

thermore, students are part of a class (level 3; see Figure 7). 

 

 

The nesting is hierarchical, meaning that there is a hierarchical ordering of the three levels in 

that elements on level three (the school classes) contain a set of elements on level two (the 

students belonging to a school class). Further, each element on level two (the students belonging 

to each of the school classes) contains a set of elements on level one (the lesson-related meas-

urements belonging to a student and belonging to a class). In this reasoning, a specific lesson-

Figure 7 

Hierarchical nesting of the present data. 



Interplay of internal and external regulation and its joint impact on student engagement in class 

76 

related measurement can only belong to one student and a specific student can only belong to 

one (and not multiple) classes. 

Research questions one and two consider this nesting by using a multilevel structural equation 

approach. Research question three considers the nesting and the friendship structures within 

each class by using a social network analysis approach. The social network analysis approach 

allows for a consideration of not only class membership, but also student relationships within a 

classroom. In regard to educational sciences, social network analysis can still be considered a 

novel analytical approach (Mejeh & Hascher, 2021). 

To address data limitations (missing data as discussed in section 3.3.2 as well as the finding 

that some scales were slightly skewed, as discussed in section 3.4.1), a maximum likelihood 

parameter estimate with robust standard errors (MLR) was used in all structural equation mod-

els (Little & Rubin, 2002). 

Data management for all analyses was performed using the R software environment (R-Core-

Team, 2020). Data preparation and analysis for research questions one and two were conducted 

with MPlus Version 8.5 (Muthén & Muthén, 2017). Data preparation and analysis for research 

question three were performed with XPnet (Wang et al., 2009) and the R software environment 

(R-Core-Team, 2020). 

3.5.3 Data preparation for the analysis of research questions one and two 

For the analyses of research questions one and two, which used a multilevel structural equation 

approach, the data needed to be preprocessed in order to handle the three-level hierarchical 

nesting of the data.  

For the analyses, the three-level structure was not optimal because three-level structural equa-

tion modelling requires a large sample on all levels of analysis when investigating complex 

model and/or smaller effects (Kerkhoff & Nussbeck, 2019). According to the recommendations 
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of Kerkhoff and Nussbeck (2019), the present sample is too small in regard to levels 3 (class) 

and 2 (student) for the purpose of investigating effects on the class level (level 3) and in order 

to avoid estimation bias. 

The preprocessing of the data consisted of separating the variance in the lesson-related meas-

urements for each student into two parts. The first part remains on level 1 (lesson), representing 

lesson-specific parts of the variance of the measurement, while the second part consolidates 

student-related parts of all lesson-related measurements of a student and, thus, manifests as a 

latent aggregation on level 2 (student). This decomposition of the variance was implemented 

by building doubly latent two-level measurement models, including level 1 - lesson and level 2 

- student (Marsh et al., 2009; Muthén, 1994; Muthén & Muthén, 2017; Preacher et al., 2016). 

These latent factor scores were later used to calculate the analyses in regard to research ques-

tions one and two, which are explained in detail in sections 4.2 and 5.2. The measurement model 

is depicted in Figure 8. 

 

 

 

Figure 8 

Measurement model in regard to the hierarchical nesting of the present data. 
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The standardized factor loading estimates as well as the model fit statistics for the two-level 

examination of the measurement models can be found in Table 11. The examination of the 

measurement models of the latent variables indicated a good fit in regard to the criteria, relative 

to the sample size (Hair et al., 2006). However, the latent trait extrinsic motivation factor on 

level 1 and the latent self-control factor on level 2 have a total of three values smaller than the 

recommended value of 0.5 in the additional goodness of fit measure of average variance ex-

plained (Fornell & Larcker, 1981). As the Cronbach’s α scores, as indicators of the composite 

reliability of all scales, are larger than 0.6, “the convergent validity of the constructs is still 

adequate” according to Huang et al. (2013, p. 219). 

Table 11  

Standardized factor loading estimates and model fit statistics of the two-level factor analysis (n 

= 2,476 lesson measurements nested within n = 619 students; all p-values < 0.0001). 
  I 

t 

e

m 

Level 1 - Lesson  Level 2 - Student 

  Motivation Engagement  Motivation Engagement  

 
 1.a 1.b 1.c 1.d 2.a 2.b 2.c  1.a 1.b 1.c 1.d 2.a 2.b 2.c 3 

Motiva-

tion 
                  

Trait  

intrinsic 

1.a 1 0.87        0.98        

 2 0.94        1.00        

  3 0.92        0.92        

Trait  

extrinsic 

1.b 1  0.79        0.81       

 2  0.60        0.79       

  3  0.57        0.75       

Trait  

class-

mates’  

perception  

1.c 1   0.68        0.95      

 2   0.83        0.94      

 3   0.64        0.70      

State  1.d 1    0.71        0.86     

intrinsic  2    0.79        0.89     

  3    0.83        0.99     
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  I 

t 

e

m 

Level 1 - Lesson  Level 2 - Student 

  Motivation Engagement  Motivation Engagement  

 
 1.a 1.b 1.c 1.d 2.a 2.b 2.c  1.a 1.b 1.c 1.d 2.a 2.b 2.c 3 

                  

Engagement                  

Trait 2.a 1     0.80        0.89    

  2     0.65        0.90    

  3     0.74        0.91    

State  2.b 1      0.71        0.99   

self-report  2      0.69        0.95   

  3      0.68        0.94   

State  

on-task 
2.c        1        1  

Self- 

control 

3 1                0.73 

 2                0.61 

 3                0.70 

 4                0.48 

 5                0.63 

 6                0.67 

Model-fit                   

Χ2 873                 

df 380                 

CFI 0.97                 

TLI 0.96                 

RMSEA 0.02                 

SRMR   Level 1 = 0.038  Level 2 = 0.052 

AVE   0.83 0.43 0.52 0.61 0.54 0.48 -  0.94 0.62 0.76 0.84 0.80 0.92 - 0.41 

CR   0.94 0.69 0.76 0.82 0.77 0.74 -  0.98 0.83 0.90 0.94 0.93 0.97 - 0.80 

Note. df = degrees of freedom; CFI = Comparative Fit Index; TLI = Tucker-Lewis Index; RMSEA = Root Mean 
Square Error of Approximation; SRMR = Standardized Root Mean Square Residual; AVE = Average Variance 
Extracted; CR = Composite Reliability; W = within-group portion of the model; B = between-group portion of the 
model. 
 

As is to be expected, there are several correlations between the latent factors present. Detailed 

correlation tables for the variables on the lesson and student levels of analysis are provided in 

Table 12 and Table 13. The correlation matrix does not contain any unexpected significant 
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estimates. Further, all correlation values are also smaller than 0.80. Accordingly, there is no 

indication of multicollinearity found in the correlation matrix. 

Table 12  

Correlation table on the Level 1 - Lesson with two-tailed estimates (n = 2,476 lesson measure-

ments nested within n = 619 students). 
 Motivation Engagement 

 Trait intrinsic Trait extrinsic Trait  

classmates’ 

perception 

State  

intrinsic 

Trait State  

self-reported 

Motivation       

Trait intrinsic       

Trait extrinsic 0.04      

Trait classmates’ 

perception 

0.16*** 0.03     

State intrinsic 0.38*** -0.03 0.12**    

Engagement       

Trait 0.54*** 0.08 0.35*** 0.22***   

State self-reported 0.22*** 0.18* 0.21*** 0.27*** 0.28***  

State on-task 0.04 0.05 0.01 0.16*** 0.00 0.23*** 

Note. *indicates p < 0.05, **indicates p < 0.01, ***indicates p < 0.001 
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Table 13  

Correlation table on the Level 2 – Students with two-tailed estimates (n = 2,476 lesson meas-

urements nested within n = 619 students). 
 Motivation Engagement 

 Trait  

intrinsic 

Trait  

extrinsic 

Trait 

classmates’ 

perception 

State  

intrinsic 

Trait State  

self-reported 

State  

on-task 

Motivation        

Trait intrinsic        

Trait extrinsic 0.23**       

Trait classmates’  

perception 

-0.07 -0.24***      

State intrinsic 0.72*** 0.13 0.27**     

Engagement        

Trait 0.29** -0.31*** 0.34*** 0.33***    

State self-reported 0.51*** -0.14* 0.35*** 0.52*** 0.72***   

State on-task 0.57** -0.14 0.48*** 0.27 0.34** 0.42**  

Self-control 0.45*** -0.09 0.28*** 0.28*** 0.63*** 0.69*** 0.44*** 

Note. *indicates p < 0.05, **indicates p <0 .01, ***indicates p < 0.001 

 

Additionally, it is interesting to note that the intra-class correlation coefficients (ICC) of the 

items for trait extrinsic motivation vary between 0.59 and 0.72, indicating a moderate similarity 

of ratings between lessons, while all the other items show ICCs lower than 0.5, indicating a low 

similarity between subjects / lessons (Koo & Li, 2016). This can be interpreted as evidence that 

trait extrinsic motivation (in regard to teacher / parent praise / blaming) is more stable across 

different situations than the other lesson-related variables (see Table 14).  
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Table 14  

Intra-class correlation coefficients (ICC) of the variables. 

 Item ICC 

Motivation   

Trait intrinsic motivation 1 0.16 

 2 0.16 

 3 0.16 

Trait extrinsic motivation 1 0.59 

 2 0.69 

 3 0.72 

Trait classmates’ perception 1 0.29 

 2 0.34 

 3 0.42 

State intrinsic motivation 1 0.23 

 2 0.19 

 3 0.22 

Engagement   

Trait engagement 1 0.32 

 2 0.42 

 3 0.42 

State self-reported engagement 1 0.26 

 2 0.19 

 3 0.34 

State on-task engagement  0.11 

 

In the following sections, the analysis strategies, the results and the discussion of the results are 

presented separately for each of the three research questions. 
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4 Research question one: Triangulation of student engagement 

Research question one investigates the relationships between the three different measures (trait 

student engagement, state self-reported student engagement and state observation of student 

engagement) used to triangulate student engagement during class. It was expected that the ob-

servational measurement of student state on-task engagement during class, in comparison to the 

other two measurements, mainly captures procedural parts of student engagement. The other 

two measurements of student engagement during class, as self-assessment measurements, were 

expected to capture procedural and substantive parts of student engagement during class. Ad-

ditionally, the three measurements can be distinguished in regard to whether they relate to traits 

(trait engagement measure) or to less stable states (state on-task engagement and state self-

reported engagement measures).  

Table 15  

Measurements used for triangulating student engagement in class in regard to their procedural 

versus substantive parts of engagement, and in regard to their stability. 
Type of student engagement in 

focus 

Stability 

Trait State 

Procedural  State on-task engagement 

Procedural and substantive Trait engagement State self-reported engagement 

 

4.1 Hypotheses investigated with research question one 

Research question one investigates how the different measures of student engagement during 

class (trait vs. state, self-view vs. other-view) relate. The following hypotheses are associated 

with this research question. 

Hypothesis 1a: Other-person-assessed measurements of student engagement in class are posi-

tively associated with self-assessment measurements of student engagement in class. 
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Hypothesis 1b: Prior measurements of trait student engagement positively predict following 

measurements of state student engagement in class. 

Hypothesis 1c: Self-assessments of trait student engagement better predict self-assessments of 

state student engagement than other-assessments of state student engagement do. 

Hypothesis 3a: Student engagement during class is higher for female than for male students. 

Hypothesis 3b: Socio-economic status positively relates to student engagement. 

Hypothesis 4b: There is a comparison referent effect related to class membership in regard to 

student engagement. Students with a similar state on-task engagement rate their self-reported 

engagement higher or lower than to the class’s average student engagement, in line with their 

perceptions of the class’s engagement. 

Hypothesis 5b: Student engagement during class is higher for main class teachers than for sub-

ject teachers. 

Hypothesis 6a: Student engagement differs depending on the subject. 

Hypothesis 6b: Student engagement differs depending on the social form. 

Hypotheses 1a, 1b, 1c, 3a, 3b, 4b, and 5b allow clear predictions of the effects to be made and 

accordingly are tested with one-sided p-values. All other hypotheses investigated within this 

research question are tested with two-sided sided p-values, as there is scarce inconsistent evi-

dence, and this does not allow clear predictions of the effects to be made. 

4.2 Analytical strategy for research question one 

In order to investigate all hypotheses, a principal and multiple subsidiary analyses were neces-

sary because of the hierarchical three-level nesting of the data. As discussed in section 3.5, the 

present data (as well as the chosen type of analysis) does not allow for the use of three-level 

structural equation models. Accordingly, the examination of the hypotheses needed to be con-

ducted with multiple analyses. The first analysis was conducted on level 2 (students) and level 
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3 (class). The second analysis was conducted on level 1 (lesson) and level 2 (student). Both 

analyses followed the same two-level structural equation model approach, allowing contextual 

effects to be examined (Marsh et al., 2009). 

In the first analytical model (see Figure 9), an investigation was conducted as to what extent 

the trait engagement measure assessed earlier predicts state on-task engagement, and to what 

extent trait engagement and state on-task engagement allow state self-reported engagement to 

be predicted (hypotheses 1a, 1b and 1c). Furthermore, this model enabled an examination of 

whether a comparison referent effect (contextual effect) of the classes in which the students are 

nested, analogous to the big-fish-little-pond effect, was present (hypothesis two; Festinger, 

1954; Marsh & Hau, 2003; Marsh & Parker, 1984). Note that, in regard to the two measures of 

state student engagement, it is assumed in the models that the state observation of on-task en-

gagement predicts state self-reported engagement, because the measurement of state self-re-

ported engagement happened after the respective lesson. Additionally, Gender and SES were 

included in the analytical models as control variables (hypotheses 3a and 3b). As a two-level 

structural equation modelling analysis, this analysis was conducted not only on the student level 

2, but also simultaneously on the class level three. In simplified terms, this analysis can be 

imagined as similar to conducting the identical multiple regression analyses simultaneously on 

the student level 2 and the class level 3, while also running analyses of interactions between 

level 2 and level 3. For the contextual effect, an examination was then conducted of whether 

the estimates on level 2 (student) differ significantly from the estimates on level 3 (class). For 

the present analysis, it is preferable to use a multilevel structural equation modelling approach, 

because for a multiple regression analysis, the variables would need to be aggregated on the 

class level by hand, for example by calculating the mean value of a variable for all students in 

a class. This would imply that the values on the class level 3 also contain variance that is not 
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attributable to the class as a whole, but rather to individual students in the class and, thus, that 

there is an overlap between the data used on the student level 2 and the class level 3. In the 

present multilevel structural equation approach, this overlap is avoided, as the approach allows 

for the division of the variance into student-related and class-related variance (Muthén, 1994; 

Muthén & Muthén, 2017; Preacher et al., 2016). 

 

 

 

The second analytical model (see Figure 10) was conducted in a similar way to the first analy-

sis; however, this time lesson level 1 and student level 2 were taken into consideration. In this 

model, thus, it was possible to include aspects of the learning situation in the model (hypotheses 

5b, 6a and 6b). For this analysis, the subjects were dummy-coded against the reference subject 

Arts and Crafts. Accordingly, if a predictor subject has a value larger than zero, this means that 

Figure 9 

Hypothesized two-level structural equation model in regard to student engagement on the 

student level 2 and class level 3. 
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generally the engagement in this subject is higher than in the subject Arts and Crafts. Gender 

and socio-economic status (HISEI) were included in this analytical model as control variables 

on the student level 2. In this model, which neglected the class level 3, the interdependency of 

multiple measures of the students in the same class is neglected in order to be able to consider 

influences on the lesson level. In this second model on the lesson and student levels, there are 

no hypotheses of contextual effects. Thus, they are not considered. 

 

 

 

For both analytical models, a Satorra-Bentler scaled Χ2 difference test, comparing the current 

model with the baseline model (Satorra & Bentler, 2010), was conducted to assess model fit. 

Additionally, model fit was investigated with comparisons to the Akaike (AIC), the Bayesian 

(BIC), and the Adjusted Bayesian (ABIC) information criteria between the current and the base-

line models.  

Figure 10 

Hypothesized two-level structural equation model in regard to student engagement on the 

lesson level 1 and student level 2. 
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4.3 Estimation of the analytical model on levels 2 (student) and 3 (class) 

The results of the two-level structural equation contextual effect analytical model on the student 

level 2 and class level 3 are reported in the sections below. Table 16 gives an overview of the 

results. 

Table 16  

Results of the first analytical model in regard to student engagement on the student level 2 and 

class level 3 (standardized estimates, one-tailed p-values). 

  Outcomes 

  State self-reported engagement  State on-task engagement 

Predictors  Est. p 𝑅𝑅2  Est. p 𝑅𝑅2 

Student (level 2; n = 574)    0.80    0.37 

Trait engagement  0.71  < 0.001   0.51  < 0.001  

State on-task engagement  0.30  < 0.001      

Gender (0 = boys, 1 = girls)  -0.08  < 0.001   0.22  < 0.001  

HISEI  -0.03 0.102   0.02 0.251  

Class (level 3; n = 34)    0.84    0.78 

Trait engagement  1.66 0.031   1.02  < 0.001  

State on-task engagement  -0.58 0.132      

Gender (0 = boys, 1 = girls)  1.28 0.081   0.96  <0 .001  

HISEI  -0.23 0.188   -0.14 0.249  

 

The Satorra-Bentler scaled Χ2 difference test (Asparouhov & Muthén; Cheung et al., 2021) 

proposed an adequate fit of the model to the data in comparison to the baseline model (Satorra-

Bentler Χ2 = 808.67, δ(df) = 14, p < 0.001). The model fit statistics were: AIC = 6,448.22, BIC 

= 6,535.27, ABIC = 6,471.78 (baseline model fit statistics: AIC = 7,586.24, BIC = 7,612.36, 

ABIC = 7,593.31).  
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4.3.1 Results on the student level  

On the student level, trait engagement significantly predicts state on-task engagement (β = 0.51, 

p < 0.001) and state self-reported engagement (β = 0.71, p < 0.001). Further, state on-task en-

gagement itself also predicts state self-reported engagement (β = 0.30, p < 0.001). 

In terms of the effect of gender and HISEI on student engagement, small significant effects of 

gender on state student engagement were found. In regard to state on-task engagement, girls 

are observed as more frequently engaged in a lesson than boys (β = 0.22, p < 0.001). Concerning 

state self-reported engagement, an opposing significant effect is found. Boys reported that they 

were more highly engaged in the lessons than girls did (β = -0.08, p < 0.001). No significant 

impact of HISEI on student engagement was found (both p > 0.1). 

The R2 values indicate that the predictor variables (trait engagement, state on-task engagement, 

gender, and HISEI) explain 80% of the variance in state self-reported engagement and 37% of 

the variance in state on-task engagement. Accordingly, trait engagement, in combination with 

gender and HISEI, is only able to explain about one-third of the variance in state on-task en-

gagement. However, trait engagement and state on-task engagement, in combination with gen-

der and HISEI, are able to explain more than two-thirds of the variance in state self-reported 

engagement. 

4.3.2 Results on the class level 

On the class level, aggregated trait engagement significantly predicts state on-task engagement 

(β = 1.02, p < 0.001) and state self-reported engagement (β = 1.66, p = 0.031). The effect of 

state on-task engagement itself on state self-reported engagement, however, is not found on the 

class level (p > 0.1). 

In terms of the effect of gender and HISEI on class-aggregated student engagement, a signifi-

cant effect of gender was only found for state on-task engagement (β = 0.96, p < 0.001). In 
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classes with a high proportion of girls, a higher aggregated state on-task engagement was ob-

served than in classes with a high proportion of boys. Also on the class level, no significant 

impact of HISEI on student engagement was found (both p > 0.1). 

The R2 values indicate that the predictor variables (trait engagement, state on-task engagement, 

gender, and HISEI) explain 80% of the variance in state self-reported engagement and 78% of 

the variance in state on-task engagement. Accordingly, on the class level, both model parts are 

able to explain a similar amount of variance in engagement. 

4.3.3 Results in regard to contextual effects 

In regard to the investigation of the relationships between the three different types of student 

engagement on the student and the class level, it was of particular interest to examine whether 

there was a difference between the effects on the two levels concerning Hypothesis 4b.  

Hypothesis 4b states that: There is a comparison referent effect related to class membership in 

regard to student engagement. Students with a similar state on-task engagement rate their self-

reported engagement higher or lower than the class’s average student engagement, in line with 

their perceptions of the class’s engagement. This hypothesis can be statistically examined by 

observing the contextual effects (see Table 17 and the discussion of the contextual effects be-

low). 
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Table 17  

Contextual effects of the first analytical model in regard to student engagement (unstandardized 

estimates, one-tailed p-values). 

Contextual effect  

(Predictor  Outcome) 

Importance of the contextual effect 

Est. p 

Trait engagement  State self-reported engagement -0.66 0.197 

State on-task engagement  State self-reported engagement -2.22 0.034 

Gender  State self-reported engagement 2.66 0.059 

HISEI  State self-reported engagement -0.01 0.197 

Trait engagement  State on-task engagement  0.21 0.034 

Gender  State on-task engagement 0.78 0.008 

HISEI  State on-task engagement -0.00 0.239 

 

There are three significant contextual effects found in regard to the investigation of student 

engagement through model A. 

The first significant contextual effect concerns the effect of state on-task engagement on state 

self-reported engagement (β = -2.22, p = 0.034). The contextual effect estimate indicates that 

there is a significant positive effect on the student level, while there is a negative (insignificant) 

effect on the class level (see Figure 11 for a visualization of the contextual effect). This means 

that students (e.g., student a in Figure 11) in classes with a lower average state on-task engage-

ment (e.g., class A), generally indicate higher state self-reported engagement than students (e.g., 

student c) in classes with a higher average state on-task engagement (e.g., class C). 
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The second significant contextual effect concerns the positive effect of trait engagement on 

state on-task engagement (β = 0.21, p = 0.034). The contextual effect estimate indicates that 

this effect is larger on the class level than it is on the student level. The effect is visualized in 

Figure 12. When looking at Figure 12, please be aware that in contrast to the earlier visualiza-

tion in Figure 11, this time state on-task engagement is on the left-hand y-axis, as it is the 

outcome variable in this effect (and not the predictor variable as it was in the earlier effect). 

The context effect means that students (e.g., student a in Figure 12), in classes with a lower 

average state on-task engagement (e.g., class A), generally indicate higher trait engagement 

than students (e.g., student c) in classes with a higher average state on-task engagement (e.g., 

class C). 

Figure 11 

Exemplary visualization of the contextual effect in regard to the effect of state on-task en-

gagement on state self-reported engagement. 
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The third significant contextual effect concerns the positive effect of gender on state on-task 

engagement (β = 0.78, p = 0.008). The contextual effect estimate indicates that this effect is 

more important on the class level than it is on the student level. The effect is visualized in 

Figure 13. This means that generally the difference in state on-task engagement between stu-

dents in classes with a high proportion of girls (e.g., student c in class C) and students in classes 

with a low proportion of girls (e.g., student a in class A) is more important than the difference 

in state on-task engagement between boys and girls in the same class. Accordingly, the gender 

balance of a class might be a better predictor of state on-task engagement than a student’s gen-

der. 

Figure 12 

Exemplary visualization of the contextual effect in regard to the effect of trait engagement 

on state on-task engagement. 
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4.4 Estimations of the analytical model on levels 1 (lesson) and 2 (student) 

The results of the second two-level structural equation contextual effect analytical model on the 

lesson level 1 and student level 2 are reported in the sections below. Table 18 gives an overview 

of the results. 

  

Figure 13 

Exemplary visualization of the contextual effect in regard to the effect of gender on state on-

task engagement. 
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Table 18  

Results of the second analytical model in regard to student engagement on the lesson level 1 

and student level 2 (standardized estimates; one-tailed p-values for engagement types, gender, 

and HISEI; two-tailed p-values for teacher type, subjects, and social forms). 

  Outcomes 

  State self-reported engagement  State on-task engagement 

Predictors  Est. p 𝑅𝑅2  Est. p 𝑅𝑅2 

Lesson (level 1; n = 1,598)    0.27    0.03 

Trait engagement  0.33  < 0.001   0.02 0.289  

State on-task engagement  0.29  < 0.001      

Teacher type (0 = subject 

teacher, 1 = class teacher) 
 -0.02 0.387   -0.04 0.272  

Subject A (0 = Arts & Crafts,  

1 = English) 
 0.18  < 0.001   -0.01 0.805  

Subject B (0 = Arts & Crafts,  

1 = German) 
 0.20  < 0.001   0.02 0.584  

Subject C (0 = Arts & Crafts,  

1 = Social and Natural Sciences) 
 0.19  < 0.001   -0.12 0.001  

Pair work  0.07 0.021   0.10 0.001  

Group work  0.07 0.005   -0.11  < 0.001  

Plenum  0.07 0.005   0.01 0.620  

Individual work  0.04 0.332   0.07 0.104  

Student (level 2; n = 574)    0.78    0.36 

Trait engagement  0.70  < 0.001   0.51  < 0.001  

State on-task engagement  0.30  < 0.001      

Gender (0 = boys, 1 = girls)  -0.05 0.008   0.23  < 0.001  

HISEI  -0.03 0.103   0.00 0.474  

 

The Satorra-Bentler scaled Χ2 difference test (Asparouhov & Muthén; Cheung et al., 2021) 

proposed an adequate fit of the model to the data compared to the null model (Satorra-Bentler 

Χ2 = 383.80, δ(df) = 26, p < 0.001).The model fit statistics were: AIC = 6,361.17, BIC = 



Interplay of internal and external regulation and its joint impact on student engagement in class 

96 

6,543.97, ABIC = 6,435.96 (baseline model fit statistics: AIC = 7,977.13, BIC = 8,020.14, 

ABIC = 7,994.73). 

4.4.1 Results on the lesson level  

On the lesson level, trait engagement significantly predicts state self-reported engagement (β = 

0.33, p < 0.001). However, trait engagement is not able to predict state on-task engagement on 

the lesson level (p > 0.1). Nevertheless, in this analysis state on-task engagement itself also 

predicts state self-reported engagement (β = 0.29, p < 0.001). 

Teacher type (class teacher versus subject teacher) did not influence student engagement during 

the lesson (both p > 0.1). The subject and the social form, however, had an impact on student 

engagement. Students indicated that they were more engaged in English (β = 0.18, p < 0.001), 

German (β = 0.20, p < 0.001), and Social and Natural Sciences (β = 0.19, p < 0.001) than in 

Arts and Crafts. In regard to state on-task engagement, this effect, however, was not replicated. 

In regard to English and German, no significant difference from Arts and Crafts was found 

(both p > 0.1). Further, the observations indicated that students were less on-task engaged in 

the Social and Natural Sciences than in Arts and Crafts (β = -0.12, p < 0.001). 

Students indicated that they were highly engaged in lessons with a high relative frequency of 

pair work (β = 0.07, p = 0.021), group work (β = 0.07, p = 0.005) and plenum (β = 0.07, p = 

0.005). The relative frequency of individual work phases in lessons was not associated with 

state self-reported student engagement (p > 0.1). The state on-task engagement observation also 

found high student engagement in lessons with a high proportion of pair work (β = 0.10, p = 

0.001). However, lessons with a high amount of group-work were negatively associated with 

on-task engagement (β = -0.11, p < 0.001). The proportions of plenum and individual work 

phases were not associated with state on-task engagement (p > 0.1). 
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The R2 values indicate that the predictor variables explain 27% of the variance in state self-

reported engagement and 3% of the variance in state on-task engagement. Accordingly, trait 

engagement is only able to explain a small amount of the variance in state on-task engagement. 

Nevertheless, trait engagement and state on-task engagement are able to explain about one-third 

of the variance in state self-reported engagement. The model section related to state self-re-

ported engagement is, thus, able to explain more variance than the model section related to state 

on-task engagement on the student level. 

4.4.2 Results on the student level 

On the student level, the results from the first analytical model are replicated. Trait engagement 

significantly predicts state on-task engagement (β = 0.70, p < 0.001) and state self-reported 

engagement (β = 0.30, p < 0.001). An effect of state on-task engagement itself on state self-

reported engagement was also found (β = 0.51, p < 0.001). 

Further, small significant effects of gender on state student engagement were found. In regard 

to state on-task engagement, girls are observed as more frequently engaged in a lesson than 

boys (β = 0.23, p < 0.001). Concerning state self-reported engagement, an opposing significant 

effect was found. Boys reported that they were more highly engaged in the lessons than girls 

did (β = -0.05, p = 0.008). No significant impact of HISEI on student engagement was found 

(both p > 0.1). 

The R2 values indicate that the predictor variables explain 78% of the variance in state self-

reported engagement and 36% of the variance in state on-task engagement. Accordingly, trait 

engagement, in combination with gender and HISEI, is only able to explain about one-third of 

the variance in state on-task engagement. However, trait engagement and state on-task engage-

ment, in combination with gender and HISEI, are able to explain more than two-thirds of the 
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variance in state self-reported engagement. The model section related to state self-reported en-

gagement is, thus, able to explain more than double the variance that the model section related 

to state on-task engagement on the student level can. 

4.5 Discussion concerning research question one  

Research question one investigated how the measures of student engagement in class relate to 

one another. As mentioned in section 2, prior work has documented the importance of student 

engagement for student achievement (Finn et al., 1995; Hattie & Anderman, 2013; Lundervold 

et al., 2017). Nevertheless, in the context of educational psychology there are different types of 

conceptualizations in regard to student engagement (Ainley, 2012). Further, only a few studies 

have investigated student engagement with younger students in elementary schools (see litera-

ture review in section 2.2). Additionally, there are only a few empirical investigations that com-

pare different types of measurements of student engagement (Knogler & Böheim, 2019). The 

present dissertation tries to tackle this gap with research question one by triangulating three 

student level engagement measures varying, firstly, in terms of their amounts of procedural 

versus substantive engagement, and secondly, in regard to their stability (state versus trait-re-

latedness; see Table 15). Additionally, an investigation was conducted into how class member-

ship, gender, teacher type and the social form of the lesson might affect student engagement. 

4.5.1 Triangulation of student engagement in class 

The findings confirm both hypothesis 1a, which proposed that other-person-assessed measure-

ments of student engagement positively predict self-reported measurements of student engage-

ment during class, and hypothesis 1b, which proposed that prior measurements of trait student 

engagement positively predict later measurements of state student engagement in class. The 

measurement of trait student engagement, nevertheless, in line with hypothesis 1c, predicts 
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about twice as much variance as the measurement of state on-task engagement does, in regard 

to state self-reported engagement. This indicates that the different types of student engagement 

during class might capture the same construct of student engagement during class from different 

perspectives. This difference in the amount of variance explained might be attributable to the 

different parts of student engagement in class that are considered by the different types of stu-

dent engagement. While trait engagement and state self-reported engagement take substantial 

and procedural engagement into account, state on-task engagement mainly focusses on proce-

dural engagement (as substantial engagement is only partially observable; Spanjers et al., 2008). 

Accordingly, it is important to take underlying assumptions of a measurement into account 

when investigating student engagement in class, as the different types of measurement might 

be looking at the same construct from different perspectives, resulting in slightly different 

measures (Knogler & Böheim, 2019; Martins et al., 2022; Sinatra et al., 2015; Skinner et al., 

2009; Spanjers et al., 2008). 

4.5.2 Impact of class composition on student engagement 

In line with the theory of social comparison processes developed by Festinger (1954), who 

proposed that individuals judge their own behavior through a comparison of themselves with 

similar people in their social environment, the results show a comparison referent effect in re-

gard to classmates, confirming hypothesis 4b. Students with the same state on-task engagement 

who are members of a class with a high average state on-task engagement, estimate that they 

exhibit lower trait and state self-reported engagement than students in a class with low average 

state on-task engagement. Accordingly, it can be assumed that students compare themselves to 

their classmates in order to gain an understanding of themselves and to build a self-assessment 

of their own engagement during class. 
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Accordingly, students might compare themselves with their classmates in order to make a judg-

ment on their own engagement behavior in class. Consequently, the classmates’ engagement 

behavior serves students as a comparative standard and as a guide to what constitutes low, nor-

mal, and/or high engagement during class. This interpretation is reminiscent of the well-known 

‘big-fish-little-pond effect’ (Marsh & Parker, 1984). The ‘big-fish-little-pond effect’ states that 

“equally able students have lower academic self-concepts in schools or classes where the aver-

age achievement level is high than in schools or classes where the average achievement level 

is low” (Dijkstra et al., 2008, p. 587). While the ‘big-fish-little-pond effect’ concerns student 

achievement and academic self-concept, it is plausible to assume that students also use their 

classmates as a comparative standard in regard to engagement during class. Accordingly, it 

seems that students in highly engaged classes underestimate their own engagement, while stu-

dents in less engaged classes overestimate their own engagement during class. 

4.5.3 Impact of gender and socio-economic status on student engagement 

Regarding the socio-economic status of the students, contrary to hypothesis 3b, no effect was 

found in the analysis. Accordingly, the present dissertation did not replicate the findings of 

earlier studies in regard to the impact of socio-economic status on student engagement. 

Several gender effects in regard to student engagement were found. In regard to state self-re-

ported engagement, boys generally indicated higher engagement than girls. This is contrary to 

hypothesis 3a. Concerning state on-task engagement, however, the opposite was found: In the 

observations, girls generally showed more engagement during class than boys. This latter find-

ing in regard to state on-task engagement replicates previous findings (Appel, 2015; Godwin et 

al., 2016) and is in line with hypothesis 3a. 

In the light of both findings in regard to gender mentioned above, it could be inferred that boys 

overestimate and girls underestimate their engagement during class. This finding would be in 
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line with the results of research that has shown that generally the self-concept of boys is more 

positive than that of girls. This might lead to an overestimation of their own capabilities (Preckel 

et al., 2008; Skaalvik & Skaalvik, 2004). 

Another alternative explanation for the findings could lie in gender-related social norms regard-

ing student engagement. Research shows that there might be different behavioral expectations 

from teachers and from society towards girls and boys that are mirrored in the respective gender 

stereotypes (Heyder et al., 2021; Jones & Myhill, 2004). Teacher expectations have been shown 

to have an important impact on students’ academic engagement (Tyler & Boelter, 2008). 

The additional context effect of the class that was found in regard to state on-task engagement 

indicates that the impact of the proportion of female students in a class on aggregated student 

engagement is more important than a student’s own gender in predicting student engagement. 

This effect is congruent with earlier findings in regard to student engagement, which have in-

dicated that class composition might be more important than students’ gender in the prediction 

of student engagement (Appel, 2015). 

4.5.4 Impact of the subject, the social form, and the teacher on student engagement 

On the lesson level, results show, contrary to the hypothesis 5b, no impact of teacher type on 

student engagement during class. This could potentially be due to only differentiating in terms 

of main class teacher versus subject teacher, but not in terms of how many lessons a teacher 

teaches a class on a regular basis. Accordingly, while this distinction might capture the respon-

sibility of class teachers for their classes, it might not be able to capture the relationship students 

have with a teacher. This might be more important for student engagement. 

In accordance with hypothesis 6a, the subject affects student engagement in class. The impact 

of the subject on student engagement, however, differs depending on the measurement of stu-

dent engagement in focus. In terms of state self-reported engagement, students indicated that 



Interplay of internal and external regulation and its joint impact on student engagement in class 

102 

they were more engaged during lessons in English, German, and Social and Natural Sciences 

than during lessons in Arts and Crafts. This finding, however, was not replicated by the state 

on-task engagement measurement. In regard to the state on-task engagement measurement, stu-

dents were observed to be more engaged during lessons in Arts and Crafts than during lessons 

in Social and Natural Sciences. No differences in state on-task engagement between lessons in 

Arts and Crafts and lessons in German and/or English were found. An explanation of the dif-

ferences found between the two measurements might lie in the social perception of different 

subjects. This could possibly directly affect ratings in the self-reported engagement measure-

ment, but not necessarily as strongly the observer ratings in the on-task engagement measure-

ment. 

The social form, in accordance with hypothesis 6b, shows small effects on student engagement 

in class. The results indicate that the relative amount of pair work, group work and work in the 

plenum positively predict state self-reported engagement. The relative amount of individual 

work does not have an impact on state self-reported engagement or on state on-task engage-

ment. Further, the positive effect of the relative amount of pair work is replicated for state on-

task engagement, while the relative amount of group work has a negative effect on state on-task 

engagement, and the relative amount of work in the plenum does not affect state on-task en-

gagement. As these effects are all very small, it is difficult to attribute the difference between 

the two state engagement measures clearly. 
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5 Research question two: Motivation, self-control, and student engagement 

With research question two the relationships between motivation, self-control and state student 

engagement during class were investigated. More specifically, an examination was made of, 

firstly, how self-control and different types of student motivation affect student engagement 

during class and, secondly, whether self-control might moderate the effects of the different 

types of motivation on student engagement in class. This investigation was conducted sepa-

rately for state self-reported engagement and for state on-task engagement during class. 

5.1 Hypotheses investigated with research question two 

Research question two investigated how motivation and self-control are associated with student 

engagement during class. The following hypotheses are associated with this research question. 

Hypothesis 2a: Self-control positively predicts student engagement. 

Hypothesis 2b: Intrinsic motivation positively predicts student engagement in class. 

Hypothesis 2c: Self-control moderates the relationship between (intrinsic and/or extrinsic) mo-

tivation and engagement. The higher the self-control, the stronger the relationship between mo-

tivation and student engagement. 

Hypothesis 4a: Subjectively perceived, descriptive class-engagement norms positively predict 

student engagement. 

Hypothesis 5a: Teacher and/or parent-related extrinsic motivation positively predict student 

engagement. 

All hypotheses allow clear predictions to be made of the effects, and accordingly are tested with 

one-sided p-values. 



Interplay of internal and external regulation and its joint impact on student engagement in class 

104 

5.2 Analytical strategy for research question two 

The analysis in regard to research question two was conducted with two two-level structural 

equation moderation models on level 2 (students) and level 3 (class; see Figure 14). The model 

estimation was conducted separately for the two types of state engagement (self-reported and 

on-task). With these analytical models, the impact of different types of motivations on student 

engagement, and a possible moderating effect of motivation and self-control on engagement 

were investigated. A moderating effect in this case can be understood in the way that the effect 

of motivation on engagement differs depending on the amount of self-control a student pos-

sesses. As there were clear predictions of the effects postulated, one-sided p-values were chosen 

for the analyses. 

Three motivation measures were included in the models: trait adult-related extrinsic motivation, 

trait subjective class-engagement norms, and state intrinsic motivation. For intrinsic motivation, 

the state measure was used in the analytical models, because the present low ICC value (for 

trait intrinsic motivation 0.16; for state intrinsic motivation between 0.19 and 0.23; see Table 

14), in line with those in the literature (Götz et al., 2014), indicate that intrinsic motivation 

might be susceptible to situational circumstances (for example the topic discussed in a lesson). 

Thus, these values might be better predictors of state engagement than of trait engagement. For 

extrinsic motivation, the present ICC values are comparatively high (values between 0.59 and 

0.72; see Table 14). Accordingly, it can be assumed that there is less divergence in extrinsic 

motivation between subjects. In addition to the motivation and engagement measures, gender 

and SES were included in the analytical models as control variables. 
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The moderation analyses were conducted as proposed by Cheung et al. (2021) to test complex 

structural models: First, the moderation model was computed once without the moderation term 

and a second time including the moderation term. Then, the fit of the two models was compared 

using a Satorra-Bentler scaled Χ2 difference test (Satorra & Bentler, 2010), to determine 

whether including the moderation term improves the model fit. If including the moderation term 

would not improve model fit, the moderation is considered non-significant. 

In addition to the Satorra-Bentler scaled Χ2 difference test, the Akaike (AIC), the Bayesian 

(BIC), and the Adjusted Bayesian (ABIC) comparisons of information criteria were used to 

investigate the model fit between the current and the baseline model. While both approaches to 

investigate model fit (Χ2 difference test versus comparison of information criteria) are fre-

quently used, they might differ in their recommendations, as they rely on slightly different sta-

tistical assumptions. In accordance with Cheung et al. (2021, p. 1021), the model fit assessment 

Figure 14 

Hypothesized two-level structural equation model of motivation and state self-reported en-

gagement. 
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using the Satorra-Bentler scaled Χ2 difference test is given priority over the comparison of in-

formation criteria in cases of incongruity between the conclusions provided by the two ap-

proaches. Several authors (e.g., Cheung et al., 2021; Klein & Moosbrugger, 2000; Muthén, 

2012) recommend using the Χ2 difference test (rather than the assessment with the information 

criteria) in regard to the comparison of the model fit of nested models, as the Χ2 difference test 

is better suited to comparing nested models, as is the case in the present analysis. 

5.3 Model estimation for state self-reported engagement 

In Table 19, an overview of the results from the model including the moderations between 

different types of motivation and self-control is displayed. 

The model comparison with the Satorra-Bentler scaled Χ2 difference test (Asparouhov & 

Muthén; Cheung et al., 2021) in regard to the estimation of state self-reported engagement in-

dicated that, as expected, the model including moderations was better fitted to the data (Satorra-

Bentler Χ2 = 45.84, δ(df) = 6, p < 0.001). The model fit parameters of the moderation model 

statistics were AIC = 12,375.95, BIC = 12,467.36, ABIC = 12,400.69 (for the model without 

moderation, the model fit statistics were: AIC = 9,963.95, BIC = 10,029.24, ABIC = 9,981.62). 

Accordingly, while the Χ2 difference test showed a preference for the model including moder-

ations, the AIC, BIC and ABIC statistics are preferable for the model without moderations. In 

accordance with the discussion on the model fit assessment in section 5.2, the conclusion of the 

Satorra-Bentler scaled Χ2 difference test is given priority. 
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Table 19  

Results from the model of the influences of motivation and self-control on state self-reported 

engagement (standardized estimates, one-tailed p-values). 

 Outcome state self-reported engagement 

Predictor Est. p 𝑅𝑅2 

Student (level 2; n = 574)   0.83 

Trait extrinsic motivation -0.18  < 0.001  

Trait classmates’ perception 0.01 0.334  

State intrinsic motivation 0.40  < 0.001  

Self-control 0.64  < 0.001  

Trait extrinsic motivation * Self-control 0.03 0.092  

Trait classmates’ perception * Self-control 0.01 0.370  

State intrinsic motivation * Self-control -0.06 0.001  

Gender (1 = girls, 0 = boys) 0.00 0.432  

HISEI -0.02 0.092  

Class (level 2; n = 34)   0.99 

Trait extrinsic motivation 0.06 0.382  

Trait classmates’ perception 0.43 0.099  

State intrinsic motivation 0.52 0.012  

Self-control 0.54 0.010  

Trait extrinsic motivation * Self-control -0.04 0.387  

Trait classmates’ perception * Self-control -0.32 0.127  

State intrinsic motivation * Self-control -0.05 0.390  

Gender (1 = girls, 0 = boys) -0.27 0.088  

HISEI 0.17 0.159  

5.3.1 Results on the student level 

Trait extrinsic motivation negatively predicts state self-reported engagement (β = -0.18, p < 

0.001), while trait classmates’ perception (p > 0.1) does not predict engagement. State intrinsic 

motivation (β = 0.40, p < 0.001) and self-control (β = 0.64, p < 0.001) positively predict state 

self-reported engagement. Neither gender (p > 0.1) nor HISEI (p > 0.05) predicts engagement 
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on the student level. A significant moderation of motivation and self-control is only found for 

state intrinsic motivation (β = -0.06, p = 0.001; other types of motivation: p > 0.05). The effect 

of the moderation is visualized in the Johnson-Neyman plot in Figure 15. The moderation effect 

indicates that for students with low self-control, the impact of state intrinsic motivation on state 

self-reported engagement is higher than for students with high self-control. 

 

The R2 value indicates that the predictor variables explain 83% of the variance in state self-

reported engagement on the student level (see Table 19). 

5.3.2 Results on the class level 

On the class level, trait extrinsic motivation (p > 0.1) and trait classmates’ perception (p > 0.05) 

do not predict state self-reported engagement. State intrinsic motivation (β = 0.52, p = 0.012) 

and self-control (β = 0.54, p = 0.010) positively predict state self-reported engagement. Neither 

Figure 15 

Johnson-Neyman plot of the moderation effect of self-control on the influence of state intrin-

sic motivation on state self-reported engagement. 
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gender (p > 0.05) nor HISEI (p > 0.1) predicts engagement on the class level. No significant 

moderation of motivation and self-control was found on the class level (all p > 0.1). 

The R2 value indicates that the predictor variables explain 99% of the variance in state self-

reported engagement on the class level (see Table 19). 

5.4 Model estimation for state on-task engagement 

In Table 20, an overview of the results from the model including the moderations between 

different types of motivation and self-control is displayed. 

The model comparison with the Satorra-Bentler scaled Χ2 difference test (Asparouhov & 

Muthén; Cheung et al., 2021) in regard to the estimation of state on-task engagement indicated 

that the model including moderations, as expected, was better fitted to the data (Satorra-Bentler 

Χ2 = 45.98, δ(df) = 6, p < 0.001). The model fit of the moderation model statistics of the model 

were AIC = 11,622.63, BIC = 11,714.03, ABIC = 11,647.37 (for the model without moderation, 

the model fit statistics were: AIC = 9,203.92, BIC = 9,269.21, ABIC = 9,221.59). Accordingly, 

while the Χ2 difference test showed a preference for the model including moderations, the AIC, 

BIC and ABIC statistics are preferable for the model without moderations. In accordance with 

the discussion on the model fit assessment in section 5.2, the conclusion of the Satorra-Bentler 

scaled Χ2 difference test is given priority. 
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Table 20  

Results from the model of the influences of motivation and self-control on state on-task engage-

ment (standardized estimates, one-tailed p-values). 

 Outcome state on-task engagement 

Predictor Est. p 𝑅𝑅2 

Student (level 2; n = 574)   0.63 

Trait extrinsic motivation -0.11  < 0.001  

Trait classmates’ perception 0.34  < 0.001  

State intrinsic motivation 0.19  < 0.001  

Self-control 0.43  < 0.001  

Trait extrinsic motivation * Self-control -0.02 0.277  

Trait classmates’ perception * Self-control 0.04 0.170  

State intrinsic motivation * Self-control 0.05 0.025  

Gender (1 = girls, 0 = boys) 0.14  < 0.001  

HISEI -0.01 0.356  

Class (level 2; n = 34)   0.96 

Trait extrinsic motivation -0.19 0.387  

Trait classmates’ perception -0.37 0.387  

State intrinsic motivation 0.32 0.376  

Self-control 1.11 0.049  

Trait extrinsic motivation * Self-control 0.27 0.302  

Trait classmates’ perception * Self-control 0.68 0.268  

State intrinsic motivation * Self-control 0.24 0.340  

Gender (1 = girls, 0 = boys) -0.08 0.456  

HISEI 0.41 0.134  

5.4.1 Results on the student level 

Trait extrinsic motivation negatively predicts state on-task engagement (β = -0.11, p < 0.001), 

while trait classmates’ perception (β = 0.34, p < 0.001), state intrinsic motivation (β = 0.19, p 

< 0.001) and self-control (β = 0.43, p < 0.001) positively predict state on-task engagement. 

Gender (β = 0.14, p < 0.001) positively predicts engagement, while there is no effect of HISEI 



Interplay of internal and external regulation and its joint impact on student engagement in class 

111 

(p > 0.05) on engagement on the student level. A significant moderation of motivation and self-

control was only found for state intrinsic motivation (β = 0.05, p = 0.025; other types of moti-

vation: p > 0.1). The effect of the moderation is visualized in the Johnson-Neyman plot in Fig-

ure 16. The moderation effect indicates that for students with higher self-control, the impact of 

state intrinsic motivation on state self-reported engagement is higher than for students with low 

self-control. 

 

 

The R2 value indicates that the predictor variables explain 65% of the variance in state on-task 

engagement on the student level (see Table 20). 

Figure 16 

Johnson-Neyman plot of the moderation effect of self-control on the influence of state intrin-

sic motivation on state on-task engagement. 
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5.4.2 Results on the class level 

On the class level, trait extrinsic motivation, trait classmates’ perception, and state intrinsic 

motivation (all p > 0.1) do not predict state on-task engagement. Self-control, however, posi-

tively predicts state self-reported engagement (β = 1.11, p = 0.049). Neither gender nor HISEI 

(both p > 0.1) predicts engagement on the class level. No significant moderation of motivation 

and self-control was found on the class level (all p > 0.1). 

The R2 value indicates that the predictor variables explain 96% of the variance in state self-

reported engagement on the class level (see Table 20).  

5.5 Discussion concerning research question two 

A lack of research on factors affecting student engagement in elementary school using obser-

vational measurements was detected by prior work (Godwin et al., 2016) and by a structured 

literature review (see section 2.2). Research question two tries to tackle this research gap by 

investigating, firstly, how self-control and different types of motivation affect student engage-

ment during class and, secondly, whether and how self-control might moderate the effects of 

the different types of motivation on student engagement in class. 

5.5.1 Influence of self-control on student engagement 

In line with hypothesis 2a, results in regard to state self-reported engagement and state on-task 

engagement indicate that students’ self-control positively impacts students’ engagement during 

class. The higher students rate their self-control in the trait questionnaire, the higher are the self 

and the observer ratings of their engagement during class. This is in line with results from prior 

work indicating that self-control positively affects engagement (Blair & Razza, 2007; Cappella 

et al., 2013; Rimm-Kaufman et al., 2009; Smith-Donald et al., 2007; Zhao et al., 2019). 
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The results indicate that the positive effect of self-control on student engagement during class 

is relevant not only when looking at individual students, but also when looking at the whole 

class. Classes with higher average self-control show higher average engagement than classes 

with lower average self-control. 

5.5.2 Influence of extrinsic motivation on student engagement 

In the present dissertation two types of extrinsic motivation affecting student engagement dur-

ing class were investigated. On the one hand, teacher and/or parent-related extrinsic motivation 

was examined, and, on the other hand, subjectively perceived classroom descriptive social 

norms, relating to the perceived engagement of classmates in terms of trait classmates’ percep-

tion was investigated. 

Teacher and/or parent-related extrinsic motivation, contrary to hypothesis 5a, was negatively 

associated with student state self-reported engagement and on-task engagement. Accordingly, 

the more important it is for students to receive praise and/or to avoid reprimands, the lower their 

engagement in class is rated. This finding is in line with the ‘overjustification’ effect, indicating 

that extrinsic reinforcement of a behavior might diminish a child’s intrinsic motivation to act 

upon the behavior (Bem, 1972; Greene et al., 1976). 

Concerning subjectively perceived classroom descriptive social norms, the hypothesized posi-

tive effect mentioned in hypothesis 4a was only found in regard to state on-task engagement 

but not in regard to state self-reported engagement. Students perceiving high engagement in 

their classmates were observed as engaging more during class than students perceiving low 

engagement in their classmates. This effect is congruent with the proposition that descriptive 

social norms in the classroom might influence student behavior (e.g., Dishion & Tipsord, 2011; 

Hartup, 2009; Müller & Zurbriggen, 2016). 
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5.5.3 Influence of intrinsic motivation on student engagement 

Congruent with results from prior work (Ainley et al., 2005; Ainley, Hidi, et al., 2002; Ainley, 

Hillman, et al., 2002) and hypothesis 2b, intrinsic motivation positively predicts student en-

gagement in class. Student engagement is higher for students who enjoy the lesson and are 

interested in the content of a lesson. 

The results indicate that the positive effect of intrinsic motivation on student state self-reported 

engagement during class is relevant not only when looking at individual students, but also when 

looking at the whole class. Classes with  higher overall intrinsic motivation show higher overall 

state self-reported engagement than classes with lower intrinsic motivation. This effect, how-

ever, was only found for state self-reported engagement and not for state on-task engagement. 

A possible explanation, congruent with the discussion of the different observability of student 

engagement (e.g.. Götz et al., 2014; Knogler & Böheim, 2019; Skinner et al., 2009; Spanjers et 

al., 2008), could be that state motivation is more closely related to state self-reported engage-

ment, as both are self-reported measurements related to the same instrument. In contrast, state 

on-task engagement is measured from an observer’s perspective. 

5.5.4 Interaction of self-control and motivation on student engagement 

Interaction effects of self-control and motivation were only found for intrinsic motivation. The 

effects found in regard to the two state engagement measures are both very small and point in 

the opposite direction. Accordingly, it is questionable whether this effect could be reproduced 

in further studies or not, and, therefore, whether the effect is really important or not. 

Concerning the measurement of state self-reported engagement, a very small negative modera-

tion effect was found. This indicates that the lower a student’s self-control is, the higher the 

impact of intrinsic motivation on state self-reported engagement is. 
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Concerning the measurement of state on-task engagement, a very small positive moderation 

effect was found, indicating that the impact of intrinsic motivation on state on-task engagement 

is higher, the greater a student’s self-control is. 

Because the effects are incongruent for the two measurements of state student engagement, this 

interaction should be further investigated carefully and it seems to be questionable whether 

there is a moderation effect of self-control on the relationship between intrinsic motivation and 

student engagement in class. Therefore, hypothesis 2c cannot be confirmed. Nevertheless, in 

line with the propositions of prior work, it can be assumed that self-control and different types 

of motivation might have an important impact on student engagement in class (Appleton et al., 

2006). 
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6 Research question three: Motivation, engagement and class networks 

Research question three investigated student state engagement and state intrinsic motivation in 

regard to friendships and negative relationships in a class. 

6.1 Hypotheses investigated by question three 

Research question three examines how student motivation and engagement are associated with 

the social network in class. Table 21 gives an overview of the statistical hypotheses and the 

corresponding configurations. 

Note, as discussed in section 6.2.1, in social networks there are some general configurations 

related to the general structure of social relations usually occurring in a classroom. These gen-

eral social network configurations also need to be taken into account for the modelling. Such 

configurations are labelled with the abbreviation GSNC (general social network configuration) 

in Table 21. There are also two further constellations included in the model (FC) that are not 

directly related to hypotheses investigated in this dissertation. 

All hypotheses allow for clear prediction of the related effects. Accordingly, one-sided p-values 

were chosen for hypothesis testing. 
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Table 21 

Hypothesized configurations included in the social network analysis in regard to the interde-

pendencies between student relationships in class, student state intrinsic motivation and en-

gagement during class. 
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Interpretation/ Statistical hypothesis  

behind the configuration 

Illustration  

of the  

configuration 

Name of the 

configuration 
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-N
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GSNC  If a student nominates a classmate as his/her 

friend, the classmate is likely to nominate the 

student back as a friend. 

 

 

Reciprocity 

GSNC  It is unlikely that the same path of friendship 

nominations occurs multiple times in a class-

room (negative estimate: few multiple two-

paths are expected). 

 
 

Multiple  

two-paths 

(A2P-T) 

GSNC  It is unlikely that the same combination of stu-

dent friendship nominations occurs frequently 

in a class (negative estimate: few shared in-ties 

are expected). 

 
 

Shared in-ties 

(A2P-D) 

GSNC  It is likely that friends of friends of a student are 

befriended with one another in a class (building 

friendship groups/ clusters). 

  

Transitive  

closure  

(AT-T) 

GSNC Students are more likely to nominate class-

mates of the same gender as friends (negative 

estimate expected: little gender difference with 

befriended classmates expected). 

 

 

Gender -  

Difference 

FC Students with high intrinsic motivation are 

more likely to accept classmates.  

 Students with high intrinsic motivation are 

more likely to send out friendship nominations. 

 

Motivation -  

Sender 
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Interpretation/ Statistical hypothesis  

behind the configuration 

Illustration  

of the  

configuration 

Name of the 

configuration 
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GSNC  Students with a similar level of intrinsic moti-

vation are more likely to be friends. 

 Students are more likely to send out friend-

ship nominations to students with a similar 

level of intrinsic motivation (negative estimate: 

little difference in motivation is expected). 

 

 

Motivation -  

Difference 

4c Students with high engagement are more likely 

to be accepted by classmates.  

 Students with high engagement are more 

likely to receive friendship nominations. 

 

 

Engagement -  

Receiver 
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GSNC  If a student dislikes sitting next to a classmate, 

the classmate is likely also to dislike sitting next 

to the student. 

 

 

Reciprocity 

GSNC  It is likely that students generally send out 

many dislike seating nominations. 

 

  

Out-ties 

spread  

(A-out-S) 

GSNC  It is unlikely that students generally receive 

many dislike seating nominations (negative es-

timate: few in-ties are expected). 

  

In-ties spread  

(A-in-S) 

GSNC  It is unlikely that the same path of disliked 

seatmate nominations occurs multiple times in 

a classroom (negative estimate: a low number 

of multiple two-paths is expected). 

 
 

Multiple  

two-paths 

(A2P-T) 
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GSNC  It is unlikely that the same combination of stu-

dent disliked seatmate nominations occurs fre-

quently in a class (negative estimate: a low 

number of shared in-ties is expected). 

 
 

Shared in-ties 

(A2P-D) 

GSNC  It is likely that students are nominated as dis-

liked seatmates that have been already nomi-

nated by other classmates. 

  

Shared out-

ties (A2P-U) 

GSNC Students are less likely to nominate classmates 

of the same gender as disliked seatmates. 

  

Gender -  

Difference 

FC Students with high intrinsic motivation are less 

likely to reject classmates. 

Students with  high intrinsic motivation are 

less likely to send out disliked seatmate nomi-

nations (negative estimate: negative association 

between the level of motivation and the number 

of disliked seatmate nominations expected). 

 

 

Motivation -  

Sender 

4h Students with a different level of intrinsic mo-

tivation are more likely to be rejected.  

 Students with a different level of intrinsic 

motivation are more likely to be nominated as 

disliked seatmates. 

 

 

Motivation -  

Difference 

4d Students with low engagement are more likely 

to be rejected by classmates. 

 Students with low engagement are more 

likely to receive disliked seatmate nominations 

(negative estimate: negative association be-

tween the level of engagement and the number 

of disliked seatmate nominations expected). 

 

Engagement -  

Receiver 

Note: for certain configurations, a negative estimate of the configuration (unlikeliness) is hypothesized. 
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Interpretation/ Statistical hypothesis  
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6.2 Social network analysis approach for research question three 

Research question three investigates how student motivation and engagement are associated 

with the relationship structure in class. In order to consider the social relationship structure in 

class, a social network analysis approach was chosen (as stated in section 3.5). Social network 

analysis is a research method used to examine the structure of social relationships and interac-

tions between individuals (social networks; Borgatti et al., 2009). Social network analysis orig-

inated in the beginning of the twentieth century in the social sciences and is currently gaining 

popularity in the educational sciences (Mejeh & Hascher, 2021). 

In the present research, social networks are understood as the relationship structure amongst 

students in a class. More specifically, the present class social networks are conceptualized by 

investigating friendship relationships and negative relationships amongst the students. In com-

parison to other statistical approaches (such as the approaches used for research questions one 

and two as described in sections 4.2 and 5.2), thus, social network approaches consider not only 

the dependency of observations amongst students in the same class, but also a dependency of 

observations in regard to the social structure in a classroom (Robins, 2015). 

The analysis concerning research question three was conducted in two steps. In the first step, 

for each class an Exponential Random Graph Model (ERGM) in regard to friendships and neg-

ative relationships between the students in a class was estimated (see section 6.1.1; Boda & 

Néray, 2015; Huitsing & Veenstra, 2012; McKay et al., 2017; Oldenburg et al., 2018). In the 

second step, the class-wise estimated parameters were combined by computing a meta-analysis 

for each parameter calculated. For the meta-analysis, the parameters computed for each class-

room individually were combined and their relative importance in regard to all the classrooms 

considered could be estimated. Accordingly, with the results of this meta-analysis a judgment 

could be made as to whether a parameter was relevant in regards to all the classes in the present 
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sample. This is a common approach in social network analysis (Boda & Néray, 2015; Huitsing 

& Veenstra, 2012; McKay et al., 2017; Oldenburg et al., 2018). 

The whole analysis described was conducted twice in order to obtain results on the attribute 

configuration concerning state self-reported engagement and state on-task engagement sepa-

rately. Note, however, that the descriptive statistics for the social networks are described only 

once, because they do not differ between the two analyses. 

6.2.1 Step one: Exponential Random Graph Models (ERGM) 

ERGMs originated from the field social network research. Constituting a modelling approach 

for cross-sectional relationship data, ERGMs are “statistical models for network structure, per-

mitting inferences about how network ties are patterned” (Lusher et al., 2013, p. 9). The key 

interest in the findings of the ERGM models, thus, lies in examining which relationship patterns 

(configurations) are likely to occur in a given network. Configurations can include dyadic (pair-

wise) relations, triads (relationships among three students), and other larger relationship struc-

tures. The examination of the relationship patterns allows inferences to be made about the un-

derlying processes of network creation and relationship sustainment in a given network (Lusher 

et al., 2013). Table 21 shows the configurations included in the present ERGM estimations. 

These configurations can be understood as the underlying hypotheses of the ERGM social net-

work analysis model. Configurations can be about only the relationship patterns between stu-

dents, or can include student attributes. An example of a configuration that describes the rela-

tionship structure between students is ‘reciprocity’. Reciprocity indicates that students are 

likely to be nominated by classmates that they also nominate (reciprocal relationships). An ex-

ample of a configuration including student attributes would be the ‘gender-difference’ config-

uration. In a friendship network, this configuration indicates that students of a different gender 

are less likely to be friends. In non-technical language, this hypothesis could be that students 
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are less likely to nominate classmates of a different gender as friends, or, as stated earlier, with 

the expectation of a negative parameter estimate, that students are more likely to nominate 

classmates of the same gender as friends. 

When an ERGM estimation is conducted, certain general assumptions about the social network 

examined have to be considered. For the present dissertation, accordingly, several general social 

network configurations (GSNCs) relating to class networks in elementary school were taken 

into account. These configurations do not directly relate to hypotheses outlined in the theoreti-

cal background (section 2) of this dissertation, but were derived from prior social network re-

search which implemented ERGMs in the school context (e.g., Boda & Néray, 2015; Huitsing 

& Veenstra, 2012). 

ERGM model estimations follow an iterative approach. For each class, in a first step, an ERGM 

model of friendship and an ERGM model of negative relationships with the configurations in 

Table 21 were estimated. In order to obtain satisfactory goodness of fit, the t-ratio of the esti-

mated configurations needed to be lower than 0.1 and the t-ratio of all other possible configu-

rations had to be lower than 4. In the case of four classes,  in terms of the negative seating 

network, a transitive closure had to be added in order to achieve satisfactory goodness of fit. 

For some classes, some of the general social network configurations (GSNCs) chosen had to be 

removed from the model because they did not describe the relevant class’s social structures 

well. To add or remove certain GSNC-related configurations in the process of estimating 

ERGMs is part of the usual ERGM estimation approach (Lusher et al., 2013). After this iterative 

process, when satisfactory goodness of fit had been achieved for all classes, the data was ready 

for the meta-analysis described below as the second step of the analysis. 
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6.2.2 Step two: Meta-analysis of the parameters estimated using the ERGMs 

In order to combine the individual estimations for each class and obtain a deeper understanding 

of which mechanisms are important in regard to all classes in the present sample, the estimated 

parameters of all classes were evaluated together, in a second step, in a meta-analysis (Boda & 

Néray, 2015; Huitsing & Veenstra, 2012; McKay et al., 2017; Oldenburg et al., 2018). 

For the meta-analysis a random effects meta-analysis model with a restricted maximum likeli-

hood estimator (REML) and the Hartung-Knapp adjustment were applied. A random effects 

model was chosen, because it cannot be assumed that the assignment of students into classes 

(the units of the meta-analysis) from the whole sample or population of students was random. 

The random effects model estimation (in contrast to the fixed effect model) allows for a possible 

variability between the estimates of different units of the meta-analysis and, hence, is preferable 

in the present study. The REML estimator and the Hartung-Knapp adjustment were applied 

because they showed superior performance in Monte Carlo simulations and analytical compar-

isons (Schwarzer et al., 2015). 

6.3 Descriptive statistics for the class social networks 

In Table 22 an overview of the descriptive statistics for the social network models can be found. 

In the following, the social network statistics in Table 22 are explained and described. For 

example, whenever a student names a classmate as a friend, this is considered a nomination. 

The total number of nominations is higher for the friendship network than the negative seating 

network. The density of a social network refers to how interconnected students are within their 

class social network. The statistic is calculated by dividing the number of nominations by the 

number of possible nominations in a social network. If a class friendship network has a high 

density, this means that most students in the class nominate one another as friends. If a class 

friendship network has a low density, this means that there are only a few students in the class 
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sharing a friendship, and the class as a whole might be more fragmented. In the student trait 

questionnaire, students were allowed to nominate between zero and five classmates. Accord-

ingly, the number of possible nominations and the density of the class networks were calculated 

by, first, considering the maximum of five nominations per student and, second, by not consid-

ering the maximum of five nominations per student. The latter calculation was necessary to be 

able to compare the density of the class networks to the density found in prior studies, which 

did not restrict the number of nominations. The resulting average densities (and the further 

statistics described below) for the friendship and negative seating networks are comparable to 

the statistics from an earlier study by Huitsing and Veenstra (2012), which investigated general 

like and dislike student networks of elementary school students in mainland Finland. Accord-

ingly, allowing students to nominate a maximum of five classmates seems to have been suffi-

cient to capture the class social networks. 

Indegree in a social network describes the number of nominations a student receives, while 

outdegree describes the number of nominations that a student makes. As can be seen in Table 

22, the average proportion of indegree over outdegree for both types of class networks is close 

to 1. This indicates that generally students are nominated approximately the same number of 

times as they nominate classmates. The reciprocity statistic, however, indicates that a student 

is not always nominated by the student she or he nominates. In the friendship networks, on 

average only 16.8 percent of the nominations are reciprocated by classmates, and in the negative 

seating networks, this percentage is even smaller, with 6.1 percent of the nominations recipro-

cated. 
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Table 22  

Descriptive statistics for the social network models (n = 588 students in n = 34 classes). 

   Network 

   Friendship  Negative seating 

Number of classrooms analyzed   34  34 

Total number of nominations   1,978  1,539 

Total number of possible nominations (considering the 

maximum of 5 nominations per student) 
  2,940  2,940 

Total number of possible nominations (not considering 

the maximum of 5 nominations per student) 
 9,842  9,842 

Average density (considering the maximum of 5 nomi-

nations per student) 
 67.0% (SD = 12.0%)  51.0% (SD = 15%) 

Average density (not considering the maximum of 5 

nominations per student) 
 21.0% (SD = 6.0%)  16.0% (SD = 4.0%) 

Average proportion of indegree over outdegree  1.05  1.13 

Standard deviation of indegree   1.97  2.47 

Standard deviation of outdegree   1.32  1.48 

Average reciprocity   16.8% (SD = 7.3%)  6.1% (SD = 4.7%) 

Total number of students with zero outdegree (sinks)   30  86 

Percentage of sinks  5.10  14.63 

Total number of students with zero indegree (sources)   41  97 

Percentage of sources  6.97  16.50 

Total number of isolates   3  27 

Percentage of isolates  0.51  4.59 

 

It is interesting to note that 5.10 percent of the students were nominated as friends but did not 

name any classmates as friends and 14.63 percent of the students were nominated in the nega-

tive seating network but did not make any negative seating nominations (sinks). In the friend-

ship network, 6.97 percent of the students and in the negative seating network, 16.50 percent 

of the students nominated other students but did not receive nominations from other students 

(sources). Additionally, only 0.51 percent of all students neither gave nor received friendship 
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nominations and 4.59 percent of all students neither made nor obtained any negative seatmate 

nominations (isolates). Accordingly, it seems that the majority of students were embedded in 

the class networks. Further, the frequency of the absence of negative nominations was higher 

than the frequency of the absence of positive nominations, and most students were able to name 

best friends in class or were nominated as best friends. 

6.4 Model estimates for friendship networks 

Table 23 summarizes the results of the meta-analyses of the friendship networks. In the fol-

lowing, the social network configurations in Table 23 are described. It was found that  student 

A, for example, is more likely to be named by a classmate B as their best friend if student A 

also names B as their best friend (i.e., reciprocated relationships compared to non-reciprocated 

relationships: (‘Reciprocity’, model of self-reported engagement: β = 1.68, p < 0.001, model of 

on-task engagement: β = 1.66, p < 0.001). For the present friendship networks, cluster-for-

mation (‘Transitive closure’, model of self-reported engagement: β = 0.48, p < 0.001, model of 

on-task engagement: β = 0.50, p < 0.001) was more characteristic than connectedness (‘Multiple 

two-paths’, model of self-reported engagement: β = -0.36, p < 0.001, model of on-task engage-

ment: β = -0.37, p < 0.001, and ‘Shared in-ties’, model of self-reported engagement: β = -0.21, 

p = 0.008, model of on-task engagement: β = -0.18, p = 0.012). It was, thus, more likely to find 

befriended subgroups of students in a class, than it was to find all students in a class as a whole 

homogeneously sharing friendship relationships (i.e., all students of a class being befriended 

with one another). 

In terms of the attribute-related configurations, the relative motivation score did not predict the 

likelihood of making friendship nominations (‘Motivation-sender’, both models p > 0.05). Stu-

dents with a state engagement lower than the class’s average state engagement are more likely 
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to be nominated as best friends (‘Engagement-Receiver’, model for self-reported engagement: 

β = -0.04, p = 0.033, model for on-task engagement: β = -0.14, p = 0.049). Students are more 

likely to be nominated as a best friend if they are of the same gender (‘Gender-Difference’, 

model of self-reported engagement: β = -0.50, p < 0.001, model of on-task engagement: β = -

0.71, p < 0.001). Further, it was found only in the model of state self-reported engagement that 

classmates similar in state intrinsic motivation were more likely to be nominated as best friends 

by students (‘Motivation-Difference’, model of self-reported engagement: β = -0.06, p = 0.039, 

model of on-task engagement: p > 0.05). 

Table 23  

Results of the meta-analyses of the friendship network models (n = 588 students in n = 34 

classes, one-tailed p-values). 

   Model for self-reported engagement     Model for on-task engagement 

Configura-

tion 

 
n Est. 95%CI t p    n Est. 95%CI t p 

Reciprocity  32 1.68 [1.42; 1.93] 11.91  < 0.001    33 1.66 [1.38; 1.93] 12.25  < 0.001 

AT-T  34 0.48 [0.40; 0.56] 11.89  < 0.001    34 0.50 [0.42; 0.58] 12.39  < 0.001 

A2P-T  34 -0.36 [-0.43; -0.29] -10.60  < 0.001    34 -0.37 [-0.43; -0.31] -11.82  < 0.001 

A2P-D  34 -0.21 [-0.38; -0.05] -2.58 0.008    34 -0.18 [-0.34; -0.02] -2.35 0.012 

Motivation - 

Sender 

 
31 -0.01 [-0.06; 0.05] -0.23 0.409 

 
 
 

31 -0.04 [-0.09; 0.01] -1.68 0.051 

Engagement - 

Receiver 

 
32 -0.04 [-0.08; 0.01] -1.92 0.033 

 
 
 

31 -0.14 [-0.31; 0.03] -1.71 0.049 

Gender -  

Difference 

 
30 -0.50 [-0.69; -0.31] -5.34  < 0.001 

 
 
 

27 -0.71 [-0.92; -0.50] -6.92  < 0.001 

Motivation - 

Difference 

 
32 -0.06 [-0.12; 0.01] -1.83 0.039 

 
 
 

31 -0.03 [-0.09; 0.03] -1.12 0.135 

 

Similar to the findings of previous social network studies, a significant heterogeneity of param-

eter estimates between classes (Cochran Q-test) was found concerning most configurations (p 
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≤ 0.007; see Table 24 and Table 25). The configurations ‘Motivation-Sender’ and ‘Engage-

ment-Receiver’, however, did not show a significant heterogeneity between classes (all p > 0.1; 

irrespective of whether the model of state self-reported engagement or state on-task engagement 

was considered). Accordingly, the estimates of these two configurations are similar across all 

participating classes. 

Table 24  

Heterogeneity tests for the friendship network meta-analyses of state self-reported engagement 

(Tau2, I2, and Cochran Q-test). 

   Tau2 I2 Cochran-Q-Test 

Configuration  n Estimate 95%CI Estimate 95%CI Q df 
p-value  

(2-sided) 

Reciprocity  32 0.26 [0.10; 0.98] 49.7% [24.8%; 66.4%] 63.63 32 0.001 

AT-T  34 0.01 [0.01; 0.12] 50.0% [25.6%; 66.3%] 65.95 33 0.001 

A2P-T  34 0.02 [0.01; 0.07] 52.4% [29.6%; 67.8%] 69.34 33  < 0.001 

A2P-D  34 0.14 [0.07; 0.35] 64.6% [49.0%; 75.4%] 93.2 33  < 0.001 

Motivation - 

Sender 
 31 0.01 [0.00; 0.03] 16.3% [00.0%; 46.3%] 35.83 30 0.210 

Engagement - 

Receiver 
 32 0.01 [0.00; 0.01] 18.8% [00.0%; 47.7%] 38.2 31 0.175 

Gender -  

Difference 
 30 0.05 [0.04; 1.02] 49.40% [22.8%; 66.9%] 57.34 29 0.001 

Motivation - 

Difference 
 32 0.01 [0.01; 0.04] 49.3% [23.6%; 66.3%] 61.14 31 0.001 
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Table 25  

Heterogeneity tests for the friendship network meta-analyses of state on-task engagement 

(Tau2, I2, and Cochran Q-test). 

   Tau2 I2 Cochran-Q-Test 

Configuration  n Estimate 95%CI Estimate 95%CI Q df 
p-value  

(2-sided) 

Reciprocity  33 0.30 [0.10; 0.77] 51.6% [27.8%; 67.5%] 66.11 32  < 0.001 

AT-T  34 0.02 [0.01; 0.08] 47.4% [21.5%; 64.8%] 62.75 33 0.001 

A2P-T  34 0.01 [0.00; 0.06] 44.2% [16.2%; 62.8%] 59.16 33 0.003 

A2P-D  34 0.12 [0.06; 0.29] 65.0% [49.6%; 75.6%] 94.2 33  < 0.001 

Motivation - 

Sender 
 31 0.00 [0.00; 0.03] 15.5% [0.0%; 45.7%] 35.5 30 0.225 

Engagement - 

Receiver 
 31 0.01 [0.00; 0.23] 0.0% [0.0%; 40.2%] 29.78 30 0.477 

Gender -  

Difference 
 27 0.11 [0.04; 0.49] 53.40% [27.8%; 69.9%] 55.77 26 0.001 

Motivation - 

Difference 
 31 0.01 [0.0 ; 0.03] 42.5% [11.8%; 62.5%] 52.16 30 0.007 

 

6.5 Model estimates of dislike seating networks 

Table 26 summarizes the results of the meta-analyses of the friendship networks. In the fol-

lowing, the social network configurations in Table 23 are described. 

It was found that the likelihood of being nominated as a negative seatmate is higher for class-

mates that students themselves nominate as a negative seatmate (‘Reciprocity’, model of self-

report engagement: β = 0.73, p < 0.001, model of on-task engagement: β = 0.74, p < 0.001). In 

the present negative seating networks, most students sent out many negative seatmate nomina-

tions, generally using up their five possible nominations (‘Out-ties-spread’, model of self-re-

ported engagement: β = 1.03, p < 0.001, model of on-task engagement: β = 1.01, p < 0.001). 

The number of nominations received by students, however, varied substantially (‘In-ties-
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spread’, model of self-reported engagement: p > 0.1, model of on-task engagement: p > 0.1). 

Accordingly, some students would receive few nominations and some students would receive 

many nominations, but no general pattern became visible. In the present classes it was generally 

unlikely that the same path of negative relationships occurred multiple times (‘Multiple two-

paths’, model of self-reported engagement: β = -0.16, p < 0.001, model of on-task engagement: 

β = -0.15, p < 0.001). Accordingly, for example, it would be unlikely that student A nominates 

students B and C as disliked seatmates, and that students B and C would both further nominate 

student D as a common disliked seatmate. Further, it was unlikely that the same combinations 

of student nominations as disliked seatmates would occur frequently in a classroom (‘Shared 

in-ties’, model of self-reported engagement: β = -0.82, p < 0.001 model of on-task engagement: 

β = -0.86, p < 0.001). Additionally, it was likely that students were nominated as disliked 

seatmates that were already nominated by other classmates (‘Shared out-ties’, model of self-

report engagement: β = 0.15, p < 0.001, model of on-task engagement: β = 0.14, p = 0.002). 

In terms of the attribute-related configurations, in the model of state on-task engagement, stu-

dents with state intrinsic motivation higher than the class’s average were less likely to make 

negative seatmate nominations (‘Motivation-sender’, model of self-reported engagement: p > 

0.05, model of on-task engagement: β = -0.15, p = 0.001). Students with state engagement lower 

than the class’s average state engagement are more likely to be nominated as disliked seatmates 

(‘Engagement-Receiver’, model of self-reported engagement: β = -018, p = 0.026, model of on-

task engagement: β = -0.27, p = 0.014). In the model of state on-task engagement, students are 

more likely to be nominated as disliked seatmates, if they are of the other gender (‘Gender-

Difference’, model of self-reported engagement: p > 0.1, model of on-task engagement: β = 
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0.34, p = 0.004). Further, the similarity of state intrinsic motivation did not systematically con-

tribute to the likelihood of being nominated as a disliked seatmate (‘Motivation-Difference’, 

both models p > 0.1). 

Table 26  

Results of the meta-analyses of the dislike seating network models (n = 588 students in n = 34 

classes, one-tailed p-values). 

   Model of self-reported engagement    Model of on-task engagement 

Configura-

tion 

 
n Est. 95%CI t p 

 
 n Est. 95%CI t p 

Reciprocity  34 0.73 [0.49; 0.98] 6.02 < 0.001   33 0.74 [0.49; 0.99] 6.07  < 0.001 

AinS  34 -0.20 [-0.53; 0.13] -1.23 0.113   34 -0.18 [-0.47; 0.11] -1.24 0.111 

AoutS  34 1.03 [ 0.61; 1.46] 4.94 < 0.001   34 1.01 [ 0.55; 1.47] 4.48  < 0.001 

A2P-T  34 -0.16 [-0.23; -0.10] -5.00 < 0.001   34 -0.15 [-0.22; -0.09] -4.74  < 0.001 

A2P-D  34 -0.82 [-1.03; -0.60] -7.77 < 0.001   34 -0.86 [-1.05; -0.67] -9.12  < 0.001 

A2P-U  34 0.15 [ 0.08; 0.22] 4.37 < 0.001   34 0.14 [ 0.05; 0.24] 3.11 0.002 

Motivation - 

Sender 

 
32 -0.10 [-0.24; 0.05] -1.4 0.086   31 -0.15 [-0.25; -0.06] -3.24 0.001 

Engagement - 

Receiver 

 
32 -0.18 [-0.36; 0.01] -2.02 0.026   31 -0.27 [-0.51; -0.03] -2.30 0.014 

Gender -  

Difference 

 
31 0.14 [-0.18; 0.46] 0.90 0.189   30 0.34 [ 0.09; 0.60] 2.82 0.004 

Motivation - 

Difference 

 
32 -0.03 [-0.16; 0.10] -0.46 0.325   31 -0.02 [-0.08; 0.04] -0.62 0.272 

 

Similar to the results from previous social network studies, a significant heterogeneity of pa-

rameter estimates between classes (Cochran Q-test) was found concerning most configurations 

(p ≤ 0.043; see Table 27 and Table 28). Only the configuration ‘Reciprocity’ did not show a 

significant heterogeneity between classes (both models p > 0.1, irrespective of whether the 

model with state self-reported engagement or state on-task engagement is considered). Accord-

ingly, the estimates for this configuration are similar across all participating classes. 
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Table 27  

Heterogeneity tests for the negative seatmate network meta-analyses of state self-reported en-

gagement (Tau2, I2, and Cochran Q-test). 

   Tau2 I2 Cochran-Q-Test 

Configuration  n Estimate 95%CI Estimate 95%CI Q df 
p-value  

(2-sided) 

Reciprocity  34 0.03 [0.00; 0.49] 11.4% [0.0%; 41.6%] 37.23 33 0.281 

AinS  34 0.28 [0.02; 1.10] 37.6% [5.4%; 58.8%] 52.88 33 0.016 

AoutS  34 0.56 [0.05; 1.67] 38.7% [7.2%; 59.5%] 53.83 33 0.013 

A2P-T  34 0.02 [0.01; 0.05] 54.2% [32.4%; 68.9%] 71.98 33  < 0.001 

A2P-D  34 0.15 [0.02; 0.42] 39.7% [8.8%; 60.1%] 54.7 33 0.010 

A2P-U  34 0.01 [0.01; 0.05] 36.1% [3.0%; 57.9%] 51.64 33 0.021 

Motivation - 

Sender 
 32 0.05 [0.08; 1.25] 71.7% [59.7%; 80.1%] 109.57 31  < 0.001 

Engagement - 

Receiver 
 32 0.07 [0.24; 1.42] 78.5% [70.1%; 84.5%] 144.06 31  < 0.001 

Gender -  

Difference 
 31 0.39 [0.26; 1.61] 70.2% [57.1%; 79.3%] 100.77 30  < 0.001 

Motivation - 

Difference 
 32 0.02 [0.46; 3.53] 73.6% [62.7%; 81.4%] 117.48 31  < 0.001 
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Table 28  

Heterogeneity tests for the negative seatmate network meta-analyses of state on-task engage-

ment (Tau2, I2, and Cochran Q-test). 

   Tau2 I2 Cochran-Q-Test 

Configuration  n Estimate 95%CI Estimate 95%CI Q df 
p-value  

(2-sided) 

Reciprocity  33 0.10 [0.00; 0.34] 5.2% [0.0%; 34.9%] 33.77 32 0.382 

AoutS  34 0.80 [0.22 2.15] 49.6% [25.0%; 66.1%] 65.44 33 0.001 

AinS  34 0.19 [0.00; 0.81] 31.5% [0.0%; 55.1%] 48.2 33 0.043 

A2P-T  34 0.02 [0.01; 0.05] 50.7% [26.8%; 66.8%] 66.93 33  < 0.001 

A2P-D  34 0.12 [0.02; 0.32] 47.7% [22.0%; 65.0%] 63.11 33 0.001 

A2P-U  34 0.02 [0.01; 0.16] 55.9% [35.2%; 70.0%] 74.84 33  < 0.001 

Motivation - 

Sender 
 31 0.03 [0.02; 0.11] 59.5% [39.9%; 72.7%] 74.07 30  < 0.001 

Engagement - 

Receiver 
 31 0.03 [0.22; 3.17] 54.6% [31.9%; 69.8%] 66.13 30  < 0.001 

Gender -  

Difference 
 30 0.25 [0.12; 0.71] 68.0% [53.4%; 78.1%] 90.71 29  < 0.001 

Motivation - 

Difference 
 31 0.01 [0.00; 0.05] 32.8% [0.0%; 56.8%] 44.67 30 0.041 

 

6.6 Discussion concerning research question three 

Prior research indicates that classmates can affect student engagement during class in elemen-

tary school (e.g., Appel, 2015; Figlio, 2007; Wettstein et al., 2010). Nevertheless, generally, 

when investigating student engagement, “researchers have focused more on teachers and par-

ents than peers as socializing agents of motivation and engagement” (Ryan, 2000, p. 101). Sev-

eral authors claim that there is a research gap in the area of how classmates affect student en-

gagement during class (e.g., Eccles et al., 1998; Kindermann et al., 1996; Rubin & Hebert, 

1998; Urdan & Schoenfelder, 2006; Urdan & Turner, 2005). Research question three tackles 



Interplay of internal and external regulation and its joint impact on student engagement in class 

134 

this research gap by investigating how friendships and negative relationships in a classroom are 

associated with student motivation and engagement during class. 

6.6.1 Prototypical class network graph 

To visualize the findings from the ERGM analysis, which resulted in a meta-analysis of all 

classes, a social network graph of a prototypical class was drawn (see Figure 17). The choice 

of the class followed the closest match criteria: For each parameter estimate resulting from the 

meta-analyses of both analyses (self-reported  and on-task engagement), the class with the clos-

est matching parameter estimate was determined. Then, the class with the closest matching 

parameter estimates in both analyses was chosen and drawn as a network graph. The resulting 

network graph of the prototypical class network is depicted in Figure 16. In the social network 

graph, the circles / squares stand for the students in the class. Female students are represented 

by squares, male students by circles. The color filling the circle / square stands for the state self-

reported engagement of a student. Dark red stands for very low engagement, dark green for 

very high state self-reported engagement (compared to the other students in class). Further, the 

social network graph shows lines between the students. These arrows stand for the relationships 

in the class. In the graph, reciprocal ties are differentiated from one-sided relationship nomina-

tions to simplify the reading of the graph. Accordingly, a dark green solid line, representing a 

reciprocal tie, is drawn if a student nominating a classmate is nominated back as a friend. A 

light green dotted line is drawn if only one of the students was nominating the other as a best 

friend. The same logic was applied to the negative seatmate relationships in red. Dark red solid 

lines represent reciprocal nominations and light red dotted lines represent one-sided negative 

seatmate nominations. The array of students in the network graph is based on friendship rela-

tionships. Accordingly, students who are friends are closer than students not connected by a 

friendship tie. 
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In this prototypical network graph, several aspects of the results are visible. In this class, three 

friendship groups appear. Within these groups, most students are connected through reciprocal 

friendship ties and there are no reciprocal negative seatmate ties present within a group. Be-

tween the friendship groups, there are several negative seatmate ties present. Interestingly, there 

is one reciprocal friendship relationship connecting the lower two groups. Such relationships 

are also called ‘bridges’ in social network terms, as they connect/bridge otherwise sparsely 

connected subparts of a network (Granovetter, 1983). 

Three students, a female and two male students, do not share any reciprocal friendship ties. 

While the female student only sends out (positive and negative) ties, the male students receive 

several one-sided negative seatmate ties and at least one reciprocal negative seatmate tie. These 

three students seem to be less embedded in the social structure of the class.  

Figure 17 

Prototypical class network (n = 20 students). 
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The friendship groups in the class are often mixed in regard to gender. Nevertheless, students 

of the same gender seem to be more strongly positively connected within the groups. Interest-

ingly, only male students share reciprocal negative seatmate ties with other students of the same 

gender. For female students, this type of reciprocal tie does not occur within the present class 

network. Unfortunately, the effect of relative state self-reported engagement is not directly ap-

parent from the class’s social network graph. It seems, however, that the two medium green 

male students on the lower right, possess fewer friendship ties (usually reciprocated) than other 

students more in the yellowish / reddish color range of relative state self-reported engagement. 

6.6.2 Student engagement and social relationships in class 

The results indicate that students with an engagement rating slightly lower than the class aver-

age are generally more frequently named as friends by their classmates. Accordingly, hypothe-

sis 4c, which proposed that students with high engagement are more likely to receive friendship 

nominations, cannot be confirmed. 

On the other hand, students displaying much lower engagement during class than the average 

of their classmates, are generally likely to be named as classmates that students dislike sitting 

next to in class. This latter finding is congruent with hypothesis 4d, which proposed that stu-

dents with low engagement are more likely to receive disliked seatmate nominations. 

The two above mentioned findings are consistent across both types of measurements of state 

student engagement (self-reported and on-task). Moreover, in regard to the first effect found 

concerning the friendship networks, no heterogeneity concerning this effect between the differ-

ent classes was found, indicating that it might be a rather stable effect. 

The findings are consistent with the findings of a case study of 22 students in a fifth grade 

classroom by Sage and Kindermann (1999, p. 143) regarding student motivation: “ The more 
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students were motivated, the more likely they were to receive approval from peer group mem-

bers following their active on-task behaviors. The less students were motivated, the more they 

received disapproval from nonmembers following their disruptive off-task behaviors”. A pos-

sible explanation for the findings described could be that there are multiple reasons for peer 

rejection in a classroom. On one hand, students displaying aggressive, disengaged behavior 

might be rejected by their classmates because they display a large negative deviation from 

classroom engagement social norms (Buhs et al., 2006). On the other hand, students showing 

high engagement, higher than the average student in the classroom, might also be rejected by 

their classmates, as these students positively deviate from their classroom’s behavioral social 

norm. Accordingly, peer rejection could be associated in a ‘U’-shape with student engagement 

in class, whereas medium engagement might be associated with high student acceptance in 

class. This finding is consistent with the findings of (Engels et al., 2017, p. 61), which indicated 

that “adolescents’ popularity may interfere with meeting academic demands in general and with 

showing engagement in particular”. 

6.6.3 Intrinsic motivation and social relationships in class 

In terms of the interrelationship between intrinsic motivation and social relationships in class, 

the findings are not as clear as in regard to student engagement. 

Hypothesis 4d, which proposed that students with high intrinsic motivation are less likely to 

reject classmates, can only be confirmed in regard to state on-task student engagement. This 

finding is in line with those of previous work (Juvonen et al., 2012; Ladd & Dinella, 2009). For 

state self-reported engagement, the parameter indicates a similar direction, but is not significant. 

Furthermore, there seems to be heterogeneity between the classes in terms of this effect, indi-

cating that it does not occur in all the classes. Accordingly, it might be a small, unstable effect. 
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Concerning hypotheses 4g and 4h, which proposed that students with a similar level of intrinsic 

motivation are more likely to be friends (hypothesis 4g), and that students with a different level 

of intrinsic motivation are more likely to be rejected (hypothesis 4h), only hypothesis 4g re-

garding the friendship networks could partially be confirmed. The more similar students’ in-

trinsic motivation was, the more likely they were to name each other as friends. This finding is 

in line with those of work proposing that similarity promotes friendship (Robins, 2015; 

Youniss, 1982). 
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7 General discussion 

In the current section, first, the most important results concerning student engagement from the 

preceding separate discussion sections related to the three research questions are summarized. 

Second, the theoretical, methodological, and disciplinary contributions of this dissertation are 

discussed. Third, limitations of this dissertation are presented and, fourth, avenues for future 

research are discussed. Lastly, a conclusion is presented. 

7.1 Summary of the most important results for student engagement in class 

In terms of student engagement, several main findings can be summarized from the investiga-

tion of the three research questions throughout the last sections. Research question one investi-

gated how different operationalizations of student engagement during class relate. Research 

question two examined how aspects of internal and external regulation (i.e. intrinsic and extrin-

sic motivation, self-control and perceived behavior of classmates) are related to student engage-

ment in class. Research question three used positive and negative class social networks to study 

how student motivation and engagement are associated with the relationship structure in class. 

7.1.1 Summary regarding research question one 

Research question one investigated the relationships between the three different measures (trait 

student engagement, state self-reported student engagement and state observation of student 

engagement) which were used to triangulate student engagement during class. 

The results indicate, firstly, that the three instruments of student engagement seem to be trian-

gulating the same concept of student engagement during class from different perspectives. The 

measures seem to capture different parts of substantial and procedural student engagement dur-

ing class and differ in regard to their trait-related versus state-related nature. This finding is 
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congruent with those of the literature, which posited that it is important to consider and inves-

tigate differences between operationalizations of student engagement in regard to their inter-

pretation (e.g., Knogler & Böheim, 2019; Martins et al., 2022; Sinatra et al., 2015; Skinner et 

al., 2009; Spanjers et al., 2008). 

Secondly, the triangulation of student engagement made visible a comparison referent effect in 

regard to student engagement, similar to the ‘big-fish-little-pond-effect’ (Dijkstra et al., 2008; 

Marsh & Parker, 1984) and congruent with the theory of social comparison processes by 

Festinger (1954). Students compare themselves with their classmates in order to make a judg-

ment of their own engagement in class. Consequently, their classmates’ engagement serves 

students as a comparative standard and as a guide to what constitutes ‘normal’ engagement 

during class. This finding is of high relevance regarding student engagement in several ways. 

On the one hand, it again posits the importance of the consideration of the operationalization of 

student engagement, which has been previously discussed (Knogler & Böheim, 2019; Martins 

et al., 2022; Sinatra et al., 2015; Skinner et al., 2009; Spanjers et al., 2008). The finding of the 

social referent effect indicates that self-reports regarding student engagement are dependent on 

the classmates present as a social referent group. Accordingly, there is usually a class bias pre-

sent in self-reported instruments of student engagement that should be considered (e.g., by im-

plementing statistical modelling techniques that consider social dependencies, such as multi-

level or social network models). Regarding class bias and the need to consider it statistically, it 

is questionable whether it would not be preferable to implement other types of self-reported 

measures of student engagement that explicitly consider class bias in the answer options. For 

example, instead of making an agreement rating regarding a statement, students could be ex-

plicitly asked how they perceive themselves in comparison to other students in class (rank 

rating, e.g., Cimeli et al., 2013; Compagnoni, 2021). Such an answer scale seems to be more 
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easily understandable for children than an agreement scale and has already been implemented 

successfully with very young kindergarten children (Cimeli et al., 2013; Compagnoni, 2021). 

Regarding further theoretical and practical implications of this finding, it is important to 

strengthen the awareness on the part of educators of the need to consider the social embed-

dedness of student engagement. While most traditional models focus on the individual student, 

this dissertation, in line with recent reviews (Martins et al., 2022; Mascareño Lara et al., 2023), 

emphasizes the importance of considering and investigating the (social) context in which stu-

dent engagement is embedded. In terms of interventions to foster student engagement, Wigfield 

and Koenka (2020, p. 4) state that regarding motivation “what might be most important to con-

sider is not merely the presence or absence of social comparisons but rather how educators and 

other socializers present them to students”. It would, thus, be interesting to investigate how 

educators can utilize such automatic, social comparison processes to construct a class climate 

in which social relationships in class positively foster student engagement. 

A third result is related to a gender difference observed regarding the measurements of student 

engagement. In the state self-reported measurement of student engagement, boys generally 

estimate their engagement higher than girls do. Nevertheless, when looking at the state on-task 

measurement of student engagement, boys are rated as less engaged than girls. This latter 

finding is congruent with earlier observational findings regarding student engagement (e.g., 

Appel, 2015; Godwin et al., 2016). This finding indicates that boys might be overconfident 

about their own engagement in class. This might be due to a generally higher self-concept on 

the part of boys than on the part of girls (e.g., Preckel et al., 2008; Skaalvik & Skaalvik, 2004), 

or could also be due to different social expectations regarding the engagement of boys and girls 

in class, which are mirrored in the behavioral evaluation (e.g., Cialdini et al., 1990; Heyder et 

al., 2021; Jones & Myhill, 2004; Tyler & Boelter, 2008). It could, therefore, be interesting to 



Interplay of internal and external regulation and its joint impact on student engagement in class 

142 

investigate further whom students choose as a social referent (group) to evaluate their own 

engagement in class. 

Overall, the finding strengthens, first, the importance of considering the implications and mean-

ings of the type of operationalization of student engagement chosen (e.g., Knogler & Böheim, 

2019; Martins et al., 2022; Sinatra et al., 2015; Skinner et al., 2009; Spanjers et al., 2008), and, 

second, the pertinence of considering the social embeddedness of a student when investigating 

student engagement (e.g., Furrer et al., 2014; Mascareño Lara et al., 2023; Reeve, 2012; Sinatra 

et al., 2015; Volet et al., 2009). 

7.1.2 Summary regarding research question two 

Research question two investigated how aspects of internal and external regulation (i.e. intrinsic 

and extrinsic motivation, self-control and perceived behavior of classmates) are related to stu-

dent state self-reported and on-task engagement in class. 

In line with those of previous literature, the results indicate that students’ self-control is posi-

tively associated with student engagement in class (e.g., Blair & Razza, 2007; Cappella et al., 

2013; Rimm-Kaufman et al., 2009; Smith-Donald et al., 2007; Zhao et al., 2019). The findings 

indicate that not only on the individual level, but also on the class level, self-control has an 

important role, as classes with higher overall self-control show higher overall engagement in 

class than classes with lower overall self-control values. In congruence with the findings re-

garding research question one, this finding strengthens the importance of considering the social 

embeddedness of students and is in line with previous research (e.g., Furrer et al., 2014; 

Mascareño Lara et al., 2023; Reeve, 2012; Sinatra et al., 2015; Volet et al., 2009). 

In accordance with the findings of prior work (Ainley et al., 2005; Ainley, Hidi, et al., 2002; 

Ainley, Hillman, et al., 2002), student engagement is higher for students enjoying the lesson 

and interested in the content of a lesson (i.e. students with higher intrinsic motivation). Similar 
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to the findings in terms of self-control, these findings indicate that this effect is also significant 

when looking at the class level. Classes with higher overall intrinsic motivation show higher 

overall student engagement in class when considering the state self-reported engagement oper-

ationalization. In congruence with findings discussed earlier and with those of prior research, 

this result reinforces the importance of considering the social embeddedness of students (e.g., 

Furrer et al., 2014; Mascareño Lara et al., 2023; Reeve, 2012; Sinatra et al., 2015; Volet et al., 

2009). Nevertheless, this finding was not found for the observational state on-task operational-

ization of student engagement, possibly due to the different perspectives taken into account 

when utilizing a self-reported measure versus an observational measure (as discussed earlier 

regarding the findings for research question one), reinforcing the importance of the awareness 

of the implications and meanings of the type of operationalization of student engagement cho-

sen (e.g., Knogler & Böheim, 2019; Martins et al., 2022; Sinatra et al., 2015; Skinner et al., 

2009; Spanjers et al., 2008). 

An association of the subjectively perceived classroom descriptive social norms (i.e. how stu-

dents perceive their classmates’ engagement) with student engagement, in line with results from 

prior research (e.g., Cialdini et al., 1990; Dishion & Tipsord, 2011; Hartup, 2009; Müller & 

Zurbriggen, 2016) was only found with the observational state on-task engagement operation-

alization. A possible interpretation of not finding the same effect with state self-reported en-

gagement could be in line with the findings regarding the social referent effect and potential 

class bias discussed concerning research question one. While the self-report operationalization 

might already incorporate the student subjectively perceived descriptive social norm of student 

engagement, possibly masking the importance of considering the social context. On the other 

hand, the observational on-task operationalization, relying on defined categories of observa-

tional behaviors, does not entail such a class bias, possibly allowing for the unmasking of the 
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effect. Nevertheless, this interpretation is still somewhat speculative and needs further exami-

nation. 

The findings show that extrinsic teacher-related and/or parent-related motivation is associated 

with low levels of student engagement. While the causality of the relationship remains unclear 

in the results, it still contributes to debate about whether extrinsic motivation is useful in fos-

tering student engagement (Anderman & Dawson, 2011) by indicating a negative association. 

The results indicate that students with higher levels of student engagement do generally seem 

to place less importance on extrinsic motivation from teachers or parents. 

In the light of all the results regarding research question two, it could be worth investigating to 

what extent extrinsic motivations (e.g., a reward-punishment system) might be helpful for stu-

dents with difficulties regarding their engagement in class, and/or to what extent it might be 

sufficient to foster intrinsic motivation and positive descriptive social norms regarding student 

engagement in class, for example, by fostering the experience of social relatedness, autonomy, 

and competence in class (Furrer et al., 2014; Hornstra et al., 2020; Reeve, 2012). 

7.1.3 Summary regarding research question three 

Research question three investigated whether positive and negative class social networks are 

associated with student engagement during class. 

The results demonstrate that not only class membership, but also positive and negative relation-

ships within a class are associated with student engagement during class. Very high and very 

low engagement during class seem to be associated with being unpopular in class. This finding 

is consistent with the findings of a case study on student motivation (Sage & Kindermann, 

1999), and might contribute to the literature on the association between social status in class 

and student engagement, which has provided mixed findings (e.g., Berg et al., 2015; Buhs et 
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al., 2006; Cappella et al., 2013; Cillessen & van den Berg, 2012; Estell et al., 2008; Farmer & 

Farmer, 1996; Juvonen et al., 2012; Ladd & Dinella, 2009). 

In line with the findings from research questions one and two, the findings from research ques-

tion three concerning student engagement also stress the importance of considering the social 

embeddedness of students in a class, and the subjective perception of the adequate level of 

student engagement. 

7.2 Contributions of the present dissertation 

The present dissertation contributes in several ways to the field of educational sciences. In the 

following, theoretical, methodical, and overarching disciplinary contributions are outlined. 

7.2.1 Theoretical contributions 

The present dissertation contributes to the understanding of student engagement in class by 

making multiple theoretical contributions. 

Firstly, a synthesis of several models which include student engagement as a moderating vari-

able for student achievement was provided. In addition, a systematic literature review on influ-

ences on procedural student engagement during class in elementary school, which contributed 

to the understanding and conceptualization of student engagement, was also provided. 

Secondly, the dissertation demonstrates a social comparison referent effect (i.e. big-fish-little-

pond effect) on student engagement in class by triangulating student engagement in class with 

different measurements. This finding suggests that students compare themselves with their 

classmates in order to gain an understanding of their own engagement. This finding is in line 

with those of other research on student engagement, which posits that social relationships might 

have an important role in student engagement in class (e.g., Mascareño Lara et al., 2023; Reeve, 

2012; Sinatra et al., 2015; Volet et al., 2009). 
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Thirdly, the present dissertation proposes that internal and also external regulation are important 

for student engagement and, contrary to the method used in the majority of other research, 

considered them jointly in the analyses (Volet et al., 2009). The findings indicate that intrinsic 

motivation and self-control are important predictors of student engagement in class. While self-

control, intrinsic motivation, and subjectively perceived classroom descriptive social norms 

have a positive influence on student engagement in class, extrinsic motivation related to teach-

ers might negatively predict student engagement in class. It seems important to consider not 

only separately, but also jointly the possible impacts of internal and external regulation on stu-

dent engagement (Martins et al., 2022; Volet et al., 2009). 

Lastly, the present dissertation examined the impact of social relationships in class on student 

engagement. The findings indicate that students displaying an engagement level close to the 

average engagement level of all students in class benefit from more positive relationships and 

fewer negative relationships in class. This finding, in line with other results of the present dis-

sertation, emphasized the importance of considering social embeddedness and social norms 

when examining student engagement (e.g., Cialdini et al., 1990; Dishion & Tipsord, 2011; 

Hartup, 2009; Mascareño Lara et al., 2023; Müller & Zurbriggen, 2016; Reeve, 2012; Sinatra 

et al., 2015; Volet et al., 2009). 

7.2.2 Methodological contributions 

The present dissertation contributes to methodological advancement in empirical investigation 

of student engagement in several ways. Firstly, it incorporates an observational measure of stu-

dent engagement in addition to the questionnaire measures. This approach allows for the inte-

gration of observer perspectives on student engagement and provides a more comprehensive 

understanding of student engagement. As Sinatra et al. (2015) state, “each type of measure (i.e. 

self-report, observation, teacher ratings) has strengths and weaknesses. Ideally researchers will 
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combine instruments to better triangulate engagement as it occurs in their studies”. Contrary to 

most studies on engagement, which take into account single measurements of engagement or 

combine student and teacher perspectives on student engagement, this dissertation triangulated 

student engagement using a trait measurement, a state self-reported measurement of students 

and an observational rating of student engagement by observers external to the class system, 

providing a different perspective on student engagement (Knogler & Böheim, 2019; Martins et 

al., 2022; Sinatra et al., 2015; Skinner et al., 2009; Spanjers et al., 2008). 

Secondly, the dissertation focused on concrete lesson situations when investigating student en-

gagement, rather than the broader understanding of student engagement as seen in several prior 

questionnaire studies relating to not only classroom situations, but also, for example, homework 

(Fredricks et al., 2004). Accordingly, the findings of this dissertation are more closely related 

to actual student engagement in class. 

Thirdly, the sample consists of children in elementary school in contrast to the majority of prior 

work, which focused on adolescents and/or university students. Consequently, the dissertation 

contributes to the understanding of student engagement in this younger age group of students 

in fifth grade. 

Fourthly, the present dissertation focuses on students’ experiences of the lesson, compared to 

the majority of previous studies found in the literature review, which focused on teachers and 

teacher behavior influencing student engagement in class. Accordingly, the approach provides 

a more student-centered perspective. 

Lastly, the analysis design takes the dependencies between students into account by considering 

the hierarchical nesting of the data (i.e. combining subject-related engagement with trait en-

gagement in a multilevel structural equation model), and relationships between classmates (i.e. 
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by using a multilevel structural equation model with contextual effects and social network anal-

ysis models), reflecting the complex dependencies between students in a class. 

7.2.3 Overarching disciplinary contributions 

The present dissertation further contributes to the development of educational sciences in regard 

to student engagement by taking an interdisciplinary perspective from educational, social and 

motivational psychology on student engagement. Consequently, a holistic working model of 

student engagement, considering aspects of the individual, the social context, and the social 

form was constructed based on theoretical considerations. While the working model of the pre-

sent dissertation currently, in line with the purpose of the dissertation, is intended to focus on 

the student level, the model could be expanded by integrating a stronger teacher focus. 

7.3 Limitations 

Several limitations of this dissertation need to be noted. Firstly, although a random stratified 

sampling approach (see section 3.3.1) was chosen, the fifth grade classes recruited cannot be 

seen as representative of fifth grade classes in Switzerland, because it proved to be difficult to 

enlist participating classes for the research project “Klassenteams”. A possible reason for the 

difficulty of recruitment lies in the nature of the project, involving not only the main class 

teacher, but also all teachers teaching a class. Accordingly, all teachers needed to agree to par-

ticipate in the project for a class to be eligible for the project. 

A second limitation, resulting partly from the design of the project “Klassenteams”, is that the 

data of the present dissertation does not present a complete design in regards to the distribution 

of subjects to the teachers. The combinations of teachers teaching subjects differed between the 

classes (i.e., in class A, a main class teacher taught English, while in class B, a subject teacher 

taught English) and it was not possible to randomize the combinations of teachers and subjects 
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over all the classes, because this was given by the schools, depending on the qualifications 

and/or availability of the teachers. In consequence, the number of observations varies between 

the eight possible combinations of subject and teacher. 

A third limitation of the present dissertation is that the dissertation gives only a short-term per-

spective on the concepts and processes discussed, as the data was collected within the timeframe 

of two weeks per class and the data collection was not repeated after a longer time period. 

Accordingly, the dissertation does not allow for the making of any conclusions in a longitudinal 

manner. 

A fifth limitation is that self-control was merely assessed by a questionnaire self-assessment 

measure. While both the self-control measurements and the student engagement measurements 

relied on adaptations of existing measurements, the resulting measurements showed certain 

similarities. 

7.4 Further research 

There is significant space for further research within a broader range of the working model of 

the present dissertation, as the present dissertation was not able to investigate everything in 

detail. 

Firstly, it would be interesting to investigate the impacts of the instructional setting, the subject, 

and the teacher type on student engagement more precisely, and with a more suitable setting. 

For example, it would be interesting to delve more deeply into the various lessons and investi-

gate how the change in the instructional setting might affect the engagement of students in class. 

Secondly, it would be interesting to investigate the different types of student engagement more 

closely by using a qualitative approach. For example, the students could be observed and filmed 

in a learning context and then interviewed on their own perceptions of the learning sequence in 
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order to obtain a deeper understanding of their engagement during learning (video-stimulated 

recall; e.g., Meier & Vogt, 2015). 

Thirdly, it would be of interest to investigate further the effect of different types of extrinsic 

motivation in a school learning context with an experimental approach in order to be able to 

give clearer directions in regard to reward-punishment systems and/or other approaches (e.g., 

the experience of social relatedness, autonomy, and competence to promote intrinsic 

motivation; Furrer et al., 2014; Hornstra et al., 2020; Reeve, 2012) to fostering student engage-

ment in class. 

Fourthly, it would be interesting to add a teacher perspective on student engagement in class 

compared to the student self-perspective and the observational other-perspective included in 

the dissertation. 

Lastly, a longitudinal approach would add significant value to the present research. It would be 

very interesting to investigate how self-control, motivation, and student engagement in fifth 

grade students evolve and affect one another in the longer term. 

7.5 Conclusion 

By taking a ‘person-in-context’ perspective on student engagement (e.g., Mascareño Lara et al., 

2023; Sinatra et al., 2015), this dissertation strengthens the notion that not only internal regula-

tion, but also external regulation plays an important role in regard to student engagement in 

class. This is in line with research that places importance on considering the social context of 

students when investigating student engagement (e.g., Furrer et al., 2014; Martins et al., 2022; 

Mascareño Lara et al., 2023; Reeve, 2012; Sinatra et al., 2015; Volet et al., 2009). In line with 

those of previous research (e.g., Ainley et al., 2005; Ainley, Hidi, et al., 2002; Ainley, Hillman, 

et al., 2002; Blair & Razza, 2007; Cappella et al., 2013; Cialdini et al., 1990; Dishion & Tipsord, 

2011; Hartup, 2009; Müller & Zurbriggen, 2016; Rimm-Kaufman et al., 2009; Smith-Donald 
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et al., 2007; Zhao et al., 2019), the findings show that different types of internal and external 

regulation jointly have important impacts on student engagement in class. 

Findings indicate that students compare themselves to their classmates in regard to student en-

gagement. Consequently, classmates implicitly affect student engagement by providing a com-

parative standard for students to evaluate their own engagement in class. This finding is highly 

pertinent, on the one hand, in terms of the appraisal of self-reported operationalizations for 

student engagement, and, on the other hand, in terms of the consideration of social embed-

dedness when investigating or fostering student engagement in class (e.g., Cialdini et al., 1990; 

Furrer et al., 2014; Heyder et al., 2021; Jones & Myhill, 2004; Knogler & Böheim, 2019; 

Martins et al., 2022; Mascareño Lara et al., 2023; Reeve, 2012; Sinatra et al., 2015; Skinner et 

al., 2009; Spanjers et al., 2008; Tyler & Boelter, 2008; Volet et al., 2009). 

Additionally, the findings indicate that complying with the student engagement norms in class 

is associated with the number of friends a student makes, contributing to the understanding 

from the literature on the association of social status in class and student engagement, which 

has provided mixed findings (e.g., Berg et al., 2015; Buhs et al., 2006; Cappella et al., 2013; 

Cillessen & van den Berg, 2012; Estell et al., 2008; Farmer & Farmer, 1996; Juvonen et al., 

2012; Ladd & Dinella, 2009), and, again, reinforcing the importance of considering class social 

norms when looking at student engagement. 

As a conclusion, this dissertation proposes that it is important not only to look at the individual 

student, but also to take a holistic perspective on student engagement and investigate how in-

ternal and external regulation might affect student engagement. 
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Annex 

A. Documentation of the first literature review on student engagement. 

Main question: What does affect student engagement in class in elementary school? 

Research terms: 

Main term Alternative 1 Alternative 2 
Schülerengagement student engagement  
Schulengagement school engagement  
time on-task   
time off-task   
aktive Lernzeit active learning time  
Unterrichtsstörungen disruptive behavior störendes Verhalten 

 

Text criteria: 

• Forschungsfrage: geht es wirklich um beobachtetes on- vs. off-task / Schülerengagement 

während der Unterrichtsstunde? 

• Teilnehmende: Primarschule / elementary school 

• peer reviewed 

Databases: 

• PsycInfo, 1806- 

• Web of Science Core Collection 

• ERIC, 1960-  

• FIS Bildung Literaturdatenbank , 1980-  

• Education Research Complete  

Number of results: 

• Total: 1055 texts 

• First elimination: 435 texts 

• Second elimination:181 texts 

• Final number of relevant texts: 29 
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Research documentation: 
Literatursuchen Datenbanken: 

Datum Datenbank NR Stichwort Filter 
Anzahl Re-
sultate 

09.03.2017 ERIC S6 AB "time on task" Limiters - Peer Reviewed  65 
    Narrow by Subject: - elementary school students   
    Narrow by Subject: - elementary secondary education   
    Narrow by Subject: - elementary education   
    Narrow by Subject: - time on task   
    Search modes - Boolean/Phrase  
  S5 AB "disruptive behavior" Limiters - Peer Reviewed  211 
    Narrow by Subject: - elementary secondary education   
    Narrow by Subject: - elementary school students   
    Narrow by Subject: - elementary education   
    Search modes - Boolean/Phrase  
  S4 AB "student engagement" Limiters - Peer Reviewed  353 
    Narrow by Subject: - elementary secondary education   
    Narrow by Subject: - elementary education   
    Search modes - Boolean/Phrase  
  S3 AB "school engagement" Limiters - Peer Reviewed  67 
    Narrow by Subject: - elementary secondary education   
    Narrow by Subject: - elementary school students   
    Narrow by Subject: - elementary education   
    Search modes - Boolean/Phrase  
  S2 AB "active learning time" Limiters - Peer Reviewed  6 
    Search modes - Boolean/Phrase  
      

09.03.2017 
Education 
Research S1 AB "time off task" Limiters - Peer Reviewed  5 
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Com-
plete, PsycIN
FO 

    Search modes - Boolean/Phrase  
      
  S6 AB "disruptive behavior" Limiters - Scholarly (Peer Reviewed) Journals  79 
    Narrow by Subject: - elementary school students   
    Search modes - Boolean/Phrase  
  S5 AB "student engagement" Limiters - Scholarly (Peer Reviewed) Journals  27 
    Narrow by Subject: - elementary school students   
    Search modes - Boolean/Phrase  
  S4 AB "school engagement" Limiters - Scholarly (Peer Reviewed) Journals  54 
    Narrow by Subject: - school environment   
    Narrow by Subject: - student engagement   
    Search modes - Boolean/Phrase  
  S3 AB "active learning time" Limiters - Scholarly (Peer Reviewed) Journals  14 
    Search modes - Boolean/Phrase  
      
  S2 AB "time off task" Limiters - Scholarly (Peer Reviewed) Journals  19 
    Search modes - Boolean/Phrase  
      
  S1 AB "time on task" Limiters - Scholarly (Peer Reviewed) Journals  52 
    Narrow by Subject: - elementary school students   
    Narrow by Subject: - time on task   
    Search modes - Boolean/Phrase  

09.03.2017 

FIS Bildung  
Liter-
aturdaten-
bank 1 Freitext: "TIME ON TASK" - 14 

  2 Freitext: "TIME OFF TASK" - 0 
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  3 Freitext: "AKTIVE LERNZEIT" - 3 
  4 Freitext: SCHULENGAGEMENT - 7 
  5 Freitext: SCHUELERGAGEMENT - 0 
  6 Freitext: UNTERRICHTSSTOERUNG Schlagwörter: UNTERRICHTSSTOERUNG 47 
    Schlagwörter: UNTERRICHT  
    Schlagwörter: SCHULUNTERRICHT  
    Schlagwörter: SCHUELER  
  7 Freitext: "STOERENDES VERHALTEN" - 5 
      

13.03.2017 

web of sci-
ence core 
collection 1 "time on task"*school OR "time on task"*classroom 117 

  2 "time off task"*school OR "time off task"*classroom 8 

  3 
 "disruptive behavior"*classroom OR "disruptive behav-
iour"*classroom 

Categories: Psychology educational, Psychology multi-
disciplinary, Psychology, Applied Psychology, Socio-
logy, Multidisciplinary Sciences, Social Sciences Interdis-
ciplinary, Psychology experimental, Education scientific 
disciplines 180 

  4 "active learning time"  5 
  5 "student engagement"*classroom observation OR "school engagement"*classroom observation 97 
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B. Documentation of the literature update 2023. 

Main question:  

Was beeinflusst die Beteiligung am Unterricht? 

Research terms: 

Student engagement 

Main term Alternative 1 Alternative 2 
Schülerengagement student engagement involvement 
Schulengagement school engagement engagement 
time on-task   
time off-task   
aktive Lernzeit active learning time  
Unterrichtsstörungen disruptive behavior störendes Verhalten 
Beteiligung student involvement  

 

Text criteria: 

• Geht es wirklich um beobachtetes on- vs. off-task / Schülerengagement während der Lek-

tion? 

• Sind Einflüsse auf die Beteiligung beschrieben worden? 

• Teilnehmende: Primarschule / elementary school / ca. 10-11 Jahre alt 

• Artikel welche komplette Interventionsprogramme testen (und nicht konkrete Massnah-

men), werden weggelassen, wenn konkrete Wirkmechanismen nicht klar werden 

• nur Artikel in Sprachen, die ich verstehe (also z.B. keine in Japanisch geschriebene Artikel) 

• nur Artikel, welche eine empirische Studie beschreiben (keine reviews/theorieartikel) 

• nur Artikel, wo die Regulation/Motivation vom Beteiligungsverhalten unterscheidbar ist 

Databases: 

• PsycInfo, 1806- 
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• Web of Science Core Collection (Social Sciences & Humanities) 

• ERIC, 1960-  

Number of results: 

• Total: 1619 texts 

• First elimination: 1579 texts 

• Second elimination:216 texts 

• Final number of relevant texts added to the literature review from 2017: 13 
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Research results: 
Datu
m 

Datenbank Su
ch
e 

Stichwort Filter Anzahl 
Re-
sultate 

15.0
6.20
23 

Web of Sci-
ence Core Col-
lection 

Ti
tel 

   

   
((TI = (("Schülerengagement" OR "student engagement" OR schoolengagement OR "school engage-
ment" OR "time on-task" OR "time off-task" OR "aktive Lernzeit" OR "active learning time" OR Un-
terrichtsstörungen OR "disruptive behavior" OR "störendes Verhalten" OR beseitigung OR "student 
involvement" OR involvement OR engagement))) AND TI = ((class OR classroom OR school OR 
elementary school OR elementary education)) 

Datum: 
01.01.2017 - 
15.06.2023, 
keine Reviews, 
Englische 
Texte 

1348 

     271  
PsycInfo, 
1806- 
und ERIC (via 
Ovid) 

Ti
tel 

(student engagement OR school engagement OR time on-task OR time off-task OR active learning 
time OR disruptive behavior OR student involvement OR involvement OR engagement) AND (ele-
mentary school) 

Childhood < 
birth to 12 
years >  

 

 
2017-2023 
Englisch 
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C. General student questionnaire. 
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D. Student post-lesson questionnaire  

(exemplary for the subject German) 
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E. Observation manual of the standardized student observation. 
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