Computers & Education 188 (2022) 104561

Contents lists available at ScienceDirect

Computers & Education

n= e
IL.SEVIER journal homepage: www.elsevier.com/locate/compedu
Engagement and disengagement in online learning e

Nina Bergdahl "

@ Halmstad University, Sweden
Y Stockholm University, Sweden

ARTICLE INFO ABSTRACT
Keywords: It can be challenging for teachers to engage students online; to know whether students are
Distance education engaged or not. Online engagement can be perceived differently than in-class engagement.

Remote education

Research has shown that teacher perceptions of student engagement affect how they interact with
Online learning
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Disengagement teachers’ understanding of student online engagement and disengagement. A Mixed Method
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format. Twenty interviews with teachers (n = 10) who regularly teach hybrid, remote or dis-
tance classes in K-12 education were analysed using descriptive statistics and content analysis.
The results show that teachers express understanding at the macro and micro level of engagement
and would report different combinations of engagement and disengagement at different levels of
engagement. The results informed an engagement model with a complex construct without
inherent boundaries; teachers rated student engagement both below and above the suggested
scale. The contribution to theory with included models is discussed.
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1. Introduction

Student engagement is closely related to attendance, grades, general well-being, and school success (Alrashidi et al., 2016; Fre-
dricks et al., 2004) and disengagement with passivity, absenteeism, school dropout, social problems (including juvenile delinquency
and substance use) (Wang & Fredricks, 2014) and subsequent challenges in adulthood (including health and career) (Grgnborg, 2013;
Lawson & Lawson, 2020). While students may display both proactive engagement (i.e., goal setting and planning), engagement may
also be reactive (i.e., trying to “fix” what was found to be poorly functional learning strategies) (Cleary & Zimmerman, 2012). The risks
of not being able to engage in learning should not be underestimated or underplayed. That engagement is critical for learning can be
reflected in several reviews conducted during recent decades (e.g., Alrashidi et al., 2016; Bond, 2020; Henrie et al., 2015; Martin et al.,
2020). Analyses of student engagement have been used to inform school and curriculum development (Christenson & Reschly, 2012),
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identify disengagement and curb school dropouts (Fredricks et al., 2019; Kim et al., 2017) measure and monitor quality on teaching
and the effects of school interventions (Center for Postsecondary Research, 2018; Christenson & Reschly, 2012; International Asso-
ciation for K-12 Online Learning, 2019) and to measure, analyse and predict students’ school success (Montgomery et al., 2019; Poysa
et al., 2018). In their literature review of online teaching, Martin et al. (2020) concluded that although student engagement was the
most common theme in online learning studies, the operationalisation of engagement was often inconsistent and unspecified. Several
recent studies (e.g., Martin et al., 2020; Zhang et al., 2020) have identified the lack of research exploring students’ engagement online
and pointed out that it is critical to understand student engagement in online environments because it is unique in relation to the
physical classroom and that the research that exists is mainly aimed at university students (Martin et al., 2020). Moreover, despite its
negative consequences for both the individual and the school (Wang et al., 2017), students’ disengagement has often remained
overlooked. Research has shown that how teachers experience student engagement and disengagement influence their response to
students; they may, for example, become ignorant or more controlling (Bergdahl & Bond, 2021; Skinner & Belmont, 1993). Against this
background, the teacher is critical for students’ learning (Harshbarger & Kesehatan, 2019; Hattie, 2009). A teacher in a physical
classroom can work on an intervention basis to create networks and support structures for disengaged students (Fredricks et al., 2019).
Still, it is not certain that such an approach can be automatically translated to online teaching, as teachers may find it challenging to
support students online (Grissom et al., 2017). Several studies have proposed that teachers readily use information about students’
engagement to design, adapt, and alter their in-class practice, but may feel constrained in an online setting, as engagement online is not
perceived as intuitively as it is in a physical classroom (Martin et al., 2020; Zhang et al., 2020). Other studies convey that there is a lack
of research on “the learning experience because engagement, social presence or social belonging are multi-dimensional concepts that
are difficult to measure” (Raes et al., 2020, p. 286) and that digital pedagogy needs to be developed (Gronlund, 2020). Against this
background, the presented study contributes with insights and theory development. Building on teachers’ experiences of student
engagement and disengagement in digital learning environments, the following research questions are raised: “How do teachers
understand student engagement and disengagement when teaching takes place online?” and “How can we conceptualise engagement
and disengagement building on the analysis of teacher understanding?"

2. Background
2.1. Current position in conceptualising engagement

The meta-construct of engagement and disengagement in online learning and learning in physical classrooms continue to be
relevant event hough, the conceptualisation of engagement has evolved over time. Today, research contributions reflect an increased
conceptual understanding of engagement which includes the situatedness of online learning. For example, engagement has been
viewed as two-dimensional with affective/emotional and behavioural dimensions (Audas & Douglas Willms, 2001), a
three-dimensional with affective/emotional, behavioural and cognitive dimensions (Connell & Wellborn, 1991; Fredricks et al., 2004),
or smaller or greater variations to this three-dimensional labelling with other labels: vigour, dedication, and absorption (Schaufeli
et al., 2002) or cognitive, academic, emotional and behavioural (Appleton et al., 2006) or extended focus to each dimension cogni-
tive/academic, emotional and social/behavioural (Yazzie-Mintz, 2007). The operationalisation can include effort extent of partici-
pation and identification with school values (Audas & Douglas Willms, 2001), earning credits toward graduation (Christenson &
Thurlow, 2016), or be viewed as attitude toward learning that may lead to proactive behaviour if disengagement (also referred to as
disaffection) does not occur (Mosher, 1985). Skinner and Belmont (1991) suggest that engaged students (in a classroom) select tasks to
expand their competencies, take the initiative, display concentration, and demonstrate intense effort in learning activities, accom-
panied by “enthusiasm, optimism, curiosity, and interest”. On the other hand, disengagement would manifest as “not trying”,
passiveness and giving up in the face of challenges, along with feelings of boredom, depression, anxiety, anger, withdrawal, and
rebellion (ibid. p 572). Today, there is a consensus that engagement is a multi-dimensional construct, with 2-4 dimensions (Fredricks
et al., 2004; Symonds et al., 2021).

Student engagement in learning is continuously gaining interest today, spanning several disciplines. Many researchers have worked
to contribute to a shared consensus of the engagement concept (e.g., Christenson & Reschly, 2012; Fredricks et al., 2004). Still, reviews
have identified disparate ways of understanding and conceptualising engagement (Alrashidi et al., 2016; Boekaerts, 2016; Henrie
et al., 2015). While engagement and disengagement are affected by context (Center for Postsecondary Research. Indiana University
School of Education, 2018; Grgnborg, 2013), both reciprocally and sequentially (Wang & Hofkens, 2019) the context is rarely
included. With increasing digitalisation in education, researchers have begun to propose that engagement with digital technologies
differs from in-class engagement (Bergdahl et al., 2020; Halverson, 2016; Ma et al., 2018) as digital technologies change the conditions
for learning (Halverson and Graham, 2019). Moreover, how digital technologies are orchestrated to facilitate learning influences
students actual lesson-to-lesson engagement and varies more between teachers than the subjects thought (Bergdahl et al., 2018).
Against this background, some researchers have proposed that engagement could be approached by including the digital context when
students engage in online support, communication, orientation, self-direction and a feeling of belonging (mediated through a digital
learning environment) (Ma et al., 2018) or that qualitative indicators could be complemented with quantitative indicators (e.g., “time
on task”) (Halverson & Graham, 2019; Henrie et al., 2015) which would enable the use of platform data to explore engagement.

Furthermore, there is yet no consensus on including a fourth, social dimension to the engagement construct. Some researchers
argue that there is no need for a social dimension (e.g., Symonds, et al., 2021). However, models of engagement and disengagement
that include indicators reflecting behavioural, cognitive, emotional and social dimensions have been validated in recent studies
(Bergdahl et al., 2020; Wang et al., 2017). Wang and colleagues also demonstrated that engagement and disengagement are related but
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separate and distinct constructs, each with these four dimensions (Wang et al., 2017). It is worth noting that engagement indicators
may not necessarily have a natural opposite in disengagement (Finn, 1989; Skinner et al., 2008), and if they did, it is not certain that
explanatory value would be significant. Bergdahl (et al., 2020) presented an eight-factor model on engagement and disengagement and
showed that indicators within social disengagement had the highest factor loadings (explanatory value) of all the disengagement
dimensions. Building on student self-reports of engagement in blended learning classrooms, they propose that indicators of engage-
ment in blended learning include:

Behavioural: Student displays proactive use of digital technologies to support learning, or displays unauthorised use of digital
technologies.

Cognition: Student requires digital technologies to enhance cognitive abilities, easy to concentrate when working digitally, or
experiences information overflow and getting easily distracted.

Emotional: Student relies on digital technologies, finds creating and doing homework with digital technologies satisfactory or, uses
digital technologies to escape feelings of boredom.

Social: Student is satisfied with online feedback and perceives that digital technologies enable inclusion, participation and
belonging, or feels isolated and left to manage digital technologies alone (Bergdahl et al., 2020).

An additional way to approach engagement is to focus on proactive (Reeve, 2012) and reactive engagement (Cleary & Zimmerman,
2012), where proactive engagement requires agency and self-regulation and reactive engagement occur as a corrective measure- and
proactive engagement, when previous learning strategies (agency and self-regulation) has not led to successfully meeting student
learning goals (ibid.). Engagement may also be approached at a macro or micro level, where the former approaches use general
engagement (i.e., general school engagement), and the latter reflects the situation-specific engagement; the engagement that teachers
can influence in practice (Symonds et al., 2021). According to Symonds (et al., 2021) most engagement research focuses on the macro
level of engagement, which may be informative, but would not reflect the day-to-day, lesson-to-lesson or activity-to-activity level of
engagement, but rather be an estimation of engagement thought to represent engagement over a course, a semester or a year. If these
approaches do not take the context into account, comparing results may be challenging: this as online learning does not consist of one
single mode of education with one set of conditions in a given time and space, but a variety of modes with synchronous and asyn-
chronous elements that take place online as well as in-class. The current position in engagement research (according to Symonds et al.,
2021) encourages researchers to: address situation-specific (micro level) engagement, explore the relationship between motivation
and engagement, which to date remains unclear, and clarify the internal dynamics or interplay, the causal reactions and triggers.In
addition, the relationship with disengagement is yet to be explored. To provide a fuller picture of engagement, researchers have
suggested that teachers’ perceptions of engagement could be explored (Wang et al., 2017).

2.2. Influences on engagement and disengagement

Teacher instructions and learning activities influence student engagement (Bergdahl & Bond, 2021; Heemskerk et al., 2020).
Skinner and Belmont (1993) explored the reciprocal relations between teacher behaviour and student engagement and identified
strong correlations between teacher structure, involvement and autonomy support on student behavioural and emotional engagement.
They found that students with lower levels of engagement could receive limited support as teachers would respond negatively to
students’ negative emotions. Teachers may also exert control and vary in autonomy support (Jang et al., 2010). Mood, achievement,
and social emotions may also influence student engagement (Pekrun & Linnenbrink-Garcia, 2012). A more recent study identified that
responses between teachers differ: some teachers would express frustration, having “a certain type of students”, and ignore students
who displayed disengagement, while others would employ a higher work pace than their students when trying to activate them and
redeem passivity in the classroom (Bergdahl & Bond, 2021). The study identified learning situations where teacher behaviour
influenced a shift from disengagement to engagement and vice versa (ibid.). Notably, engagement researchers have also found that
students can display engagement and disengagement simultaneously. For example, feeling bored (emotional disengagement) and
doing the work anyway, (behavioural engagement) (Fredricks et al., 2019), or choosing to focus on another, perhaps more pressing
school assignment in another subject, during which time engagement in the first subject will shift to disengagement (Reeve et al.,
2019). While there have been suggestions that emotion can drive cognitive engagement (Pekrun, 2011) and agency (Reeve, 2013), the
relationship between engagement and disengagement is not fully understood. Instead of a static set of attributes, (dis-)engagement
should be understood as malleable (Fredricks et al., 2004). While some studies have indicated that digital technologies may promote
student engagement (Barata et al., 2017; Gebhardt et al., 2014; Jang et al., 2010), others have identified risks with distractions and
triggers of avoidance behaviour (Fox, 2018), that uses of digital technologies can lead to depression (Salmela-Aro & Read, 2017) and
that students who are overly engaged risk facing burnout (Hietajarvi et al., 2019). Such findings indicate that engagement and
disengagement online are complex phenomena. As described above, teachers’ interpretation of student (dis-)engagement is related to
their reaction. At the same time, research has suggested that teachers may struggle to interpret (dis-)engagement online: i.e., when
determining whether a student activity is ongoing or not (Giovannella, Passarelli, & Persico, 2020; Raes et al., 2020).

2.3. Modes of online learning in Sweden

Online teaching is often used as an umbrella term when referring to internet-supported teaching and learning. This study examines
teachers’ views on, and understanding of student engagement and disengagement when in online learning. There are three common
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online teaching and learning modes in Sweden: hybrid, distance, and remote modes. According to Raes (et al., 2021), the hybrid mode
occurs when any online teaching mode is combined with teaching in the physical classroom, but hybridity could imply a combination
of other modes (Ngrgard, 2021). Distance learning, in this study, refers to teaching where students participate from another place than
school. Remote teaching in Sweden is what is referred to in international literature as “rural and remote” teaching. However, Swedish
remote education differs slightly from “rural and remote” education and can been referred to as “synchronous remote education”
(Lindfors & Pettersson) to separate them more clearly. In this paper remote education refers to the type of teaching that occurs when
student(s) are co-located in the school’s physical classroom, and the teacher offers remote instruction from another location. Syn-
chronous remote education is associated with initiatives to overcome hindrances related to geographical distances, sparsely populated
schools, and a lack of certified teachers (The Swedish National Agency for Education, 2020b). In Sweden, regulations for online
learning have been separated for remote and distance education (The School Act Skollagen, 2010, 1, 3§), where primary and secondary
schools are gradually allowed increased opportunities to offer online education (The Swedish National Agency for Education, 2020a,
2020b, 2020c). This indicates that online education is expanding towards becoming a more standardised education mode. The online
expansion may follow a similar development, as noted in international distance education for adults, which have become one of the
leading industries (Bawa, 2016). As described above, Symonds et al., (2021) discussed the need for researchers to explore momentary
engagement. According to the research, momentary engagement reflects situation-specific engagement. However, current con-
ceptualisations seem either to be at a macro level (ibid.) or unidimensional (overlooking how engagement may be perceived in
different modes) (Henrie, 2016; Henrie et al., 2015), or at the micro level (which may include indicators that only partially reflect the
digital context, or may have limited theoretical foundation). This development leads to an unnecessary growing division of how
engagement is treated. While this paper by no means endeavours to provide answers to all these aspects, this empirical study touches
on these tensions as it explores how teachers experience engagement in online learning by linking the findings to the educational mode
and the knowledge in the field.

3. Methodology
3.1. Research design

This study applies a form of Grounded Theory (GT), which involves a mixed-methods approach (Creswell & Clark, 2011) and is
referred to as Mixed Methods Grounded Theory (MMGT) (Guetterman et al., 2019). This is an exploratory, investigative study (ibid.),
designed as follows: an in-depth interview was followed by (2-3 weeks of) diary reflections of teaching practises and a second
follow-up interview.

3.2. Participants and context

Purposive sampling was employed (Denscombe, 2014). The study was conducted within an Ifous research and development
program in Sweden, where process leaders and principals from eight municipalities were involved. From these municipalities, ten
teachers agreed to participate in the study, which represented K-12 education in five municipalities: Gotland, Pajala, Storuman, Torsas
and Varmdo (see Table 1). In this study, elementary school students were in grades 5-9 and upper secondary school students were in
grades 10-12.

Table 1
Demographic background.
Gender Subject School year Years Mode Class- No. Students/ Int. 1 Int. 2 Tot. Int.
teaching size lesson (min) (min) (min)
Woman  Health and social Upper 3 Remote 26 4/3 83 45 128
care secondary

Woman  Foreign languages Elementary 22 Remote 8 4/3 48 30 78

Woman  Foreign languages Elementary 10 Remote 9 4/3 57 45 102

Man Mathematics, Upper 23 Hybrid 7 4/3 45 40 85

physics secondary

Woman  Native language Upper 5 Remote 3 3/3 90 35 125
secondary

Man Natural sciences Elementary 20 Hybrid 16 4/3 75 35 110

Man Psychology Upper 13 Hybrid 15 4/2 57 48 105
secondary

Woman  Swedish language Upper 2,5 Distance 8 4/3 68 32 100
secondary

Woman  Social sciences Upper 15 Distance 6 4/2 48 32 80
secondary

Woman  Foreign languages Upper 16 Distance 13 3/3 77 55 132
secondary
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3.3. Data collection and analysis

Even though qualitative data was collected (Guetterman et al., 2015), there were both quantitative and qualitative approaches to
data analysis (see section 3.4) (GT is commonly associated with a strict inductive approach). It is recognised that while an inductive
approach is in the foreground, deductive elements are included (Gilgun, 2015; 2019). Developing GT, Glaser and Strauss suggested
that for the data to have any meaning and to be able to generate theory, deductive processes that include researcher insights and
perspectives are required (Gilgun, 2019; Glaser & Strauss, 1967). Glaser and Strauss emphasised that researchers need an under-
standing to “see relevant data and abstract significant categories from his [sic]scrutiny of the data” (Glaser and Strauss (1967:3).
Building on Glaser and Strauss’s theory and reasoning and her extensive GT research, Gilgun concludes that there are both inductive
and deductive processes in GT (Gilgun, 2015; 2019). However, Gilgun stresses that when adopting inductive and deductive processes,
the relationship between the known and the unknown needs to be transparent (Gilgun, 2019).

Following the recommendations of Gilgun (2019), Table 2 reflects the adoption of inductive and deductive approaches and reveals
that the inductive approach relies on specific deduction elements. For example, before commencing the study, there is an under-
standing of teaching practices, engagement, and disengagement phenomenon that informed the diary layout and interviews.

3.3.1. Interviews and diaries

All interviews were conducted via Zoom and recorded. The recorded material amounted to 21.5 h (1045 min), where interviews
(1st set) varied between 45 and 90 min (a total of 648 recorded minutes), and interviews (2nd set) varied between 40 and 50 min (a
total of 397 recorded minutes). To enable deeper dialogue, Interview 1 was combined with a dialogical technique used to listen and
guide the teacher further in his exploration of engagement and disengagement (Martin et al., 2020) by, for example, asking: “Do you
think that engagement is also collective?” or in response to questions from respondents such as “To answer that, I need to understand
what is meant by disengagement.” An interview template was used (see Appendix A), and memos were written throughout the data
collection and analysis process. During Interview 1, teachers were also asked to report on their students’ (n = 108) general engagement
using their class record (see Appendix B), and a 1-5 scale (where 1 equals “not engaged at all”, and 5 equals “always highly engaged™).
All teachers were asked to keep a diary on engagement in and disengagement from learning, focusing on 2-4 randomly selected
students, over 2-4 lessons (in total, teachers reflected on 46 students over 34 lessons) (see Appendix D). If one student was absent, the
teacher was asked to move to the next one on the list. The diaries were not collected but used as mental support for teachers to
systematically approach student situation-specific engagement and functioned as a foundation for reflection during the second
interview.

3.3.2. Analysis

The analysis process began with organising the data in online and physical folders (by chronology). Subsequently, a familiarisation
and exploration process of re-watching and transcribing the meetings were undertaken (Gilbert et al., 2014). The transcribed in-
terviews were coded using NVIVO 11.4.3 (Payne, 2016), and teachers’ estimations of general student engagement were collated in MS
Excel version 16.56 and analysed using descriptive statistics. The initial coding meant that data was coded and grouped in semantically
similar categories. Memos were used to note reflections and inform additional queries for the second interview. Data collection,
transcription and coding were conducted in parallel. All recordings from Interview 1 were transcribed and initially coded by the author
before the second round of interviews commenced. The coding shifted from open to more focused coding as categories emerged while
adopting constant comparison (Glaser & Strauss, 1967; Payne, 2016). Theoretical sensitivity was applied (Charmaz & Thornberg,
2021). This means that when coding the data, e.g., “Student adopted a wait-and-see attitude [emotional], provided long sequences of
reasoning and well-founded analysis [cognitive], had done the homework and was well-informed [behavioural], and invited peers
[social]" (J2), the four-dimensional conceptualisation (Wang et al., 2107) was found to be suitable. While the theory could be suitable
for explaining some of the data and could function as a foundation for further theory development, this position remained tentative
(Charmaz & Thornberg, 2021). While Interview 1 included broader questions (e.g., “Can you describe the events that led to the
disengagement or preceded the disengagement?”, “What helps you to deal with disengagement?”), the first set of interviews was
transcribed in full. After coding Interview 1, the research questions were refined into their current state (ibid.). The second set of
interviews was then transcribed in relation to what was essential for the research questions (Payne, 2016). As results should not
comprise of unrelated but interesting findings, a selected emphasis was employed (ibid.). The coding process is best described as an
iterative rather than a linear process, going back and forth, and exploring the links between codes and memos. Last, quantified
measures from NVivo were extracted and analysed using descriptive statistics.

Table 2
Adoption of induction and deduction.

Approach Respondent diary design Interview Data analysis

Inductive Open headings and room for additional Effort to discard previous knowledge during Respondent informed engagement quality and
reflections allowed for emerging interview. Literature review conducted after  indicators within dimensions. Data to inform theory.
interpretations. analysis.

Deductive ~ Experience and insights of (dis-) Researcher answers direct questions (n = 2) Using existing engagement dimensions to categories

engagement and informed the layout of the
diary.

from teachers in relation to (dis-)
engagement.

initial analysis and identify ideas that challenge
existing theory.
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3.4. Ethics

Written consent was obtained from all respondents before the study began. The respondents were informed about the study, what
data that was to be collected, how data was to be used, and their right to withdraw their consent. Pseudonyms without ethnic signs
were used throughout, for example, for teachers: A, B, C, interviews: 1, 2, 3.

3.5. Validity

According to Kafle (2013), validity in the qualitative approach refers to fullness and depth. Fullness is the richness that reflects how
meaning has been contextualised and conveyed as experienced by the respondents, and depth refers to the researcher’s ability to
identify the essence of the expressed intention of the respondents. To ensure that the interpreted meaning has validity, it was confirmed
whether the respondents’ expressions were correctly understood during the interview. During the interview, interpretations were
continuously summarised to the respondents for momentary validation (Payne, 2016). This qualitative form of validation is necessary
because the respondents know best what is intended (Kafle, 2013).

4. Results

The first research question, “How do teachers understand student engagement and disengagement when teaching takes place
online?” is answered in sections: 4.1-4.5 with respondent quotes presented in Appendix D. The second research question “How can we
conceptualise engagement and disengagement building on the analysis of teacher understanding?” is answered in section 4.4 (also see
Figs. 2 and 3). As conditions for learning online are related to the educational mode, the result section starts by describing how ed-
ucation modes were enacted.

4.1. Modes of education

All teachers were asked to describe their teaching practices. Results reveal that distance education (which traditionally is mainly
asynchronous) often included optional and compulsory synchronous lessons (J1, K1, L1). Teachers described remote teaching as
teaching students who were gathered in one (B1, C1) or several other (A1) school(s), although they would accept students logging in
from elsewhere too (B1, D1). In addition, some teachers included students from different age groups (C1, D1) in the same lesson or
course. Also, teachers describe teaching remote and distance classes simultaneously (D1, G1). The combined teaching of co-located and
online students is interpreted as a hybrid mode.

4.2. How teachers experience macro level online engagement

Teachers were asked to select a class and estimate all students’ general engagement in learning (see class-size Table 1) without
further instructions on how to estimate engagement. The results show that teachers have an idea of students’ general engagement in
learning (see Fig. 1).

Teachers rated student engagement levels on a 1-5 scale, (where 1 is low and 5 is high).

Teachers described that they have students across all engagement levels 1-5, with more students highly engaged (4-5) than with
low/little engagement (1-2). These estimated levels of engagement reflect a general (macro level) perception of engagement which is
not specific to any situation. The estimation was done with relative simplicity (only one teacher suggested a level between “3 and 4"
(see Appendix B). This indicates that teachers are familiar with the concept of engagement and have a general understanding of student
engagement in learning, even if learning takes place online. The teachers also reported that (the macro level of) engagement was
relatively stable. During the intervention, several teachers started questioning their previous perceptions of student engagement. How
teachers developed their understanding is explored and published elsewhere (Bergdahl, 2022).

Distribution of perceived online engagement

1 2 3 4 5

Levels of engagement

Number of students
—_ (3] v B W
S o o o <O

(=)

Fig. 1. Teacher perception of student engagement online.
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4.2.1. Estimating engagement is primarily an emotional, not a cognitive challenge

Although teachers could make an overall assessment, three teachers expressed strong emotions, empathy for the student and
feelings of frustration when addressing student engagement and disengagement (see Appendix D). Engagement and disengagement
may include social phobia, performance anxiety, isolation, and feelings of exclusion. The difficulties in estimating engagement
stemmed from feelings of discomfort rather than a lack of perception of student engagement and disengagement.

4.3. How teachers experience micro level online engagement

When asked to describe student online engagement, teachers would report on combinations of engagement dimensions. However,
they would also include qualitative aspects such as the activity grade, whether students were doing their best, demonstrating accu-
mulative knowledge, their history of attendance, and autonomous/self-directed. Teachers also reported that their perception of stu-
dent work pace and immediacy influenced their perception of student engagement. These aspects are becoming relevant as teachers
report levels of engagement outside the 1-5 scale, as described below. Figs. 2-6 demonstrate the combinations of dimensions for each
level. The following abbreviations are used: Beh, Cog, Emo, and Soc for behavioural, cognitive, emotional, and social dimensions of
engagement. D is used to indicate disengagement. A coding matrix demonstrating the number of utterances across educational modes
and school years is provided in Table 3 (Appendix D).

4.3.1. Levels 0-1

At the lowest levels, the student was described as absent (DBeh) either at level O (2 teachers) or level 1 (2 teachers). That younger
learners could forget that they should focus “on the person in the screen” and walk away was the main difference between elementary
and post-secondary students. Level 0 was characterised by combinations of disengagement, DBeh-DCog (absenteeism due to priori-
tising engagement elsewhere or not seeing the relevance of education), DBeh-DCog-DEmo-DSoc (a wider account of factors hindering
engagement). One plausible explanation for teacher reports on student absenteeism is that it is likely to vary in relation to how well the
teacher knows the students’ circumstances and shares those during the interview. Level 1 was characterised as requiring presence as
the only engagement indicator, often combined with disengagement. Thus, behavioural engagement was often combined with
behavioural or cognitive disengagement (i.e., Beh-DCog; Beh-DBeh-DCog).

While level 1 students were characterised as having an engagement influenced either by distraction (behavioural presence but
disengage behaviourally and cognitively by actively choosing to, for example, engage in unauthorised uses of digital technologies) or
social struggles, there were also the students who needed constant nudges to work (B1), or who worked more slowly than the others
(C2).

4.3.2. Levels 2-3

In levels 2 to 3, there is an increasing number of nodes (and combinations) where engagement and disengagement co-occur (see
Figs. 2 and 3). Here teachers start reporting on accumulative aspects that influence their perception and estimation of student
engagement. Accumulated cognition (Cog [Ack] in Fig. 3) reflects the knowledge on the subject that the student masters. The accu-
mulated behavioural disengagement (skipping class), refers to students’ history of truancy and absenteeism (DBeh [Ack] in Fig. 3). An
interesting point (but only noted by one teacher) was that social engagement with the teacher was not always perceived as positive but
instead interpreted as a lack of self-direction or autonomy when the students were expected to have understood the instruction. Thus,
not all social engagement is perceived as positive by teachers (for more examples, see level 5). In level 2, social disengagement co-
occured with social engagement.

DBeh

DBeh + DCog + h + DBeh +
DEmo + DSoc DCog + DSoc
DBeh
\ / Beh + DCog'o\'\'\

DBeh + DEmo ~— ~

Level 0 A

Beh + DBeh +
DCog

Chita

Q
/

DBeh + DCog

Beh + DEmo +
DSoc

Fig. 2. Nodes connected to level 0 and level 1. The nodes reflect teacher utterances of engagement and disengagement in the various levels.
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Beh + Cog + Soc

Fig. 3. Nods connected to level 2 and level 3.

Beh + Soc +
DSoc

Beh + Cog (Ack)

Beh + Soc +
Dbeh (Ack) +
DSoc

Beh + Cog +
Emo + DSoc

Fig. 4. Nods connected to level 4 and level 5.

Beh +

DBeh + DSoc

(Maladaptive)

Level 6

Q

Beh + Cog +
Emo + Soc +

DEmo

Fig. 5. Nods connected to level 6.

4.3.3. Levels 4-5

When describing level 4, teachers included immediacy, dedication beyond what was expected and the quality of production as
something influencing their perception of engagement. Social insecurities continue to separate students in relation to their momentary
engagement but would not affect teachers’ estimated level of engagement.

Nevertheless, there can also be differences in student social engagement when peers and teachers are involved. Social engagement
and social disengagement co-occured through levels 1-5. One aspect affecting social engagement was the conditions for interacting
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Micro-level of engagement

Behavioural dimension Emotional dimension

------ High levels of engagement

- - » - Distributed engagement

-+« Low levels of engagement

Cognitive dimension Social dimension

Fig. 6. Model 1: Engagement layers (model viewed from above).
online.

4.3.4. Level 6

Level 0 and level 6 both display a few (three) nodes. These range from maladaptive levels of behaviour and cognition to high levels
of all four dimensions with emotional disengagement where the student is driven by self-critique and anxiety, and fails to recognise
their own effort.

In one case, the teacher reported that before disengaging, the student had halted the schoolwork (behavioural disengagement) and
informed the school via a representative that s/he now were too ill to pursue a degree (social withdrawal not only from peers but also
fully from teacher; social disengagement).

4.3.5. Engagement without inherent boundaries

Teachers described that engagement may go beyond what is needed to pass a course. Some teachers said that their demands could
be unhealthy and that their stress could be passed on to the students, even though they knew that this could be unhealthy (L1). The
teachers did not only rate the general engagement on a 1-5 scale. They used the diaries to continue their reflections and rate the level of
engagement. During the follow-up interview, teachers were asked to describe the student engagement for each level. Despite this
instruction, several teachers described engagement at both level 0 and level 6. Several teachers described engagement as relatively
stable. They also reported how a student at level 6 due to burn out may end up at level 0. Students with engagement at level 0 were
thought of as students with whom it was impossible to get in touch. When students who were estimated to display engagement at level
0 returned to school, teachers stated they enter the level of engagement that they had been on previously. (See also description levels 5
and 6).

4.4. Engagement is a complex phenomenon with reciprocal and contextual influences

When focusing on the situation-specific engagement, teachers would provide indicators of both engagement and disengagement at
an estimated level of engagement. This enrichens the understanding of how engagement and disengagement can occur simultaneously
(cf. Fredricks et al., 2019; Reeve et al., 2019). Results reveal that in online education, it is not only the consequences of engagement (i.
e., results) that form teachers’ understanding.

4.4.1. Complex relationships between and within dimensions and individuals

Students can display engagement and disengagement simultaneously (see Figs. 2-5). However, with, for example, social
engagement and disengagement, teachers reported a level of acceptance. They prioritised behavioural engagement (making the effort
to complete the task) and accepted social disengagement (not interacting with peers). Teachers reported that when the demands on
social engagement trigger negative emotions, social engagement could shift to disengagement (L1). Interestingly, the lower levels of
engagement indicators often reflected a need for social engagement. It was also through social engagement with the student that the
teacher sought to, and found it successful to, redeem disengagement.

Conversely, the indicators that the teachers reported on at level 6 all relate to the emotional dimensions. But, successful interactions
to redeem this high level of engagement was not identified. Moreover, when teachers report on engagement at level five, they also
reported on negative signals: that students can become bossy, demanding and complaining. Teachers reported that the social
dimension was seen when students actively sought contact with the teacher and were active in group work, and in break out rooms;
that the student contributed to positive learning climate, invited others, and waited for his/her turn, or withdrew from peers and
school, became truant or absent.The teacher could also experience difficulties in establishing contact; the student may not respond
during class or via email and display social difficulties in interaction with other students. Teachers reported that social interaction with
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peers is a goal but that social interaction with the teacher is a good start.

4.5. The theory with included models

When teachers reported on students’ general engagement (macro level), they noted that engagement was relatively stable for most
students. At the micro level, teachers reported on context-dependent fluctuations (related to having access to useable technologies, the
student’s mood, the grouping of peers, design of learning activity and interest), and students dropping out at level 0 due to health-
related reasons, to reengage at their previous engagement level. Building on the results of teachers’ understanding of student
engagement online and matching these with existing engagement theory; student engagement online can be conceptualised using a
four-dimensional conceptualisation, where engagement and disengagement are distinct and separate constructs with layers (reflecting
high and low levels of engagement), with inter-and intra-related influences where engagement and disengagement may co-occur.

4.5.1. A multi-layered construct

Engagement can be viewed as a multi-layered construct, reflecting layers within a momentary engagement. The multiple layers of
engagement (and disengagement, respectively) are visualised in Figs. 6 and 7.

Each circle symbolises a layer, and all four dimensions have (here) three layers each. It is suggested that engagement, which is
situation-specific, proactive, and reactive to external influence, decreases as we remove the circles. These layers are as follows: The
outer circle (high levels of engagement), could be reflected as immediacy and responsiveness. For example, students could be well-
prepared having their material, having done their homework (behaviour) and exert the effort to master the subject, stay focused
(cognition), display curiosity and aptitude to learn (emotional) and invite peers to share their reflections and contribute to a positive
learning climate (social). The middle circle (distributed engagement, which can be ambivalent, fragmented, and shallow)can be
described as students engaging in unauthorised mobile phone use (behaviour) which can lead to split or fragmented attention
(cognition). Students may also feel socially insecure (emotion) and switch off their camera to withdraw socially (even though
cognitively and behaviourally engaged). Finally, the inner circle (low levels of engagement), which refers to the lack of qualitative
aspects. Teachers describe these as not putting in any effort (cognition), leaving class (behaviour); a lack of enthusiasm, arousal or
drive to initiate work (emotion). Not asking for help and uncommunicated absence (social). In the lowest levels of engagement, there
may be a desire to engage (the student no longer takes part in the teaching and learning and may have transferred their engagement
and be fully engaged in something else). This theory assumes that all students have the ability to engage fully in the absence of triggers.

4.5.2. Intra- and interdimensional influences

Model 2 (below) reflects engagement and disengagement as two separate but parallel constructs. By reducing the brightness of
colours in the model, it is suggested that the engagement/disengagement dimension in that section is inactive (i.e., it exists but is
currently not active). The difference between inactive and active engagement is that students have access to engagement in that
dimension, but it is not displaying it (e.g., in turn-taking, students would observe other students talk or pause to reflect).

The pause does not suggest disengagement, but it recognises that there are situations where full engagement is not constantly
demonstrated as observable indicators across all dimensions. It is hypothesised that when all disengagement dimensions are activated
that all engagement dimensions are inactive. And that even though indicators of engagement and disengagement mya co-occur, full
engagement and full disengagement cannot. How many disengagement dimensions that are active when students risk school failure
remains to be explored.

Model 2 suggests that when disengagement is triggered (A, B), engagement decreases (C) (visualised in Fig. 7). In the model, A is a
reaction to external influence, and B is a consequence of the activated A. Example 1: the student has a camera on in a video-conference
meeting, and uncomfortable feelings are triggered (A). The behavioural disengagement is triggered as the student responds by turning
the camera and screen off. Then the student only hears the teacher and peers. The emotional engagement (B) is then reduced as the

Activated layer of
disengagement

Emotional dimension

Engagement Disengagement

Behavioural dimension Behavioural dimension Emotional dimension

e High levels of disengagement

------------- Distributed disengagement

................... Low levels of disengagement

Cognitive dimension Social dimension Cognitive dimension Social dimension

Active layers of Inactive layers of
engagement disengagement

Fig. 7. Model 2: Inter-dimensional influences (model viewed from above).

10



N. Bergdahl Computers & Education 188 (2022) 104561

student feels less connected (and less affected). Combinations of engagement and disengagement dimensions can, however, be more
complex (see Figs. 2-5). Example 2: In level 4: Beh-Soc-DSoc (see Fig. 4), the student would be present (behavioural dimension is
activated) and communicate with the teacher using facial expressions (social dimension activated) but refrain from talking (social
disengagement activated). When social disengagement is activated, social engagement is reduced. Thinking that deactivating social
disengagement may increase social engagement, can be a plausible explanation to teachers social engagement. However, such in-
terventions should also be informed by an understanding of emotional, behavioural and cognitive triggers.

5. Discussion

This section discussed the research questions: “How do teachers understand student engagement and disengagement when teaching
takes place online?” and “How can we conceptualise engagement and disengagement building on teachers’ understanding?"

At a macro level, teachers would, with relative ease, report on students’ general engagement in online learning using a 1-5 scale.
However, when presented with a diary and asked to focus on a smaller number of students across lessons, in which teachers were asked
to repeat their estimation of engagement at the micro level, teachers reported that engagement did not have inherent boundaries. For
example, students who did not attend class were estimated to display engagement at level 0, and extremely engaged students were
estimated to display engagement at level 6. An absent student estimated at level O could re-enter at their “normal” level of engagement.
This indicates that the engagement construct has high- and low levels (reflected as multiplelayers in the model). Using the four-
dimensional construct, the model, in the shape of a circle, was divided into four equally sized sections, with an outer, a middle and
an inner section. High engagement levels are reflected when the three sections are active, and lower levels are reflected when sections
are inactive. The intensity of engagement may be reflected in qualitative aspects as has been described by engagement theorists as " ...
simply doing the work and following the rules to participate in the student council. Emotional engagement can range from simple
liking to deep valuing of, or identification with, the institution. Cognitive engagement can range from simple memorisation to the use
of self-regulated learning strategies that promote deep understanding and expertise” (Fredricks et al., 2004, p. 61). Teachers reported
that specific and different dimensions of engagement and disengagement that could be influenced would co-occur at different levels. At
the lower levels, teachers would report that it was mainly the social disengagement that prevented engagement (e.g., social insecurity,
withdrawal, social anxiety). At the higher levels, emotional disengagement was seen to prevent engagement (e.g., having high de-
mands on oneself, being an overachiever, not feeling content with one’s production, worry). Skinner and Belmont (1993) suggested
that engagement could be viewed as a unidimensional scale with high and low levels, where low levels reflected disengagement
(disaffection). Wang et al. (2017) presented engagement and disengagement as two interrelated constructs. The complexity of the
combinations of engagement and disengagement, and the qualitative aspects have not been captured in a model prior to this study. The
results here shows how indicators of engagement and disengagement are reported to co-occur across engagement levels. Thus, this
study proposes a combination of the two appraoaches: that engagement and disengagement are distinct and separate and have
qualitative aspects in terms of high and low levels of engagement. This is reflected in the multi-layered models, i.e., there are high and
low levels in the activated indicators in a dimension, that different dimensions can be activated when different levels of engagement
are displayed. Results also reveal that specific combinations of engagement and disengagement are likely to be more common at
different levels of engagement. Moreover, engagement and disengagement affect each other, between and within engagement di-
mensions and in relation to the context (for example, having the possibility to turn the camera off, made it possible to engage
behaviourally and cognitively).

The presented models support previously forwarded ideas of reactive engagement, which also can be linked to Cleary and Zim-
merman’s (2012) idea of contextual reactions as well as proactive and agentic engagement (Reeve et al., 2012) and includes the micro
perspective (Symonds et al., 2021). Symonds (ibid.) discussed if the social dimension should be treated as an engagement dimension or
viewed as a part of the context within which engagement occurs. This study acknowledges that learning is social (Lave & Wenger,
1991), takes place in a social world (Bhaskar, 2013), and that social withdrawal is an indicator of disengagement (Finn, 1989; Finn &
Cox, 1992; Scanlon et al., 2020). This study expands on the findings of Wang (et al., 2017) and Bergdahl (et al., 2020) and proposes that
students with social insecurities (including social phobia) display engagement differently than students with no social insecurities. For
example, teachers in the presented study posit that students with social phobia are engaged in learning but refrain from social
engagement with peers. These students were reported to not only engage differently than students who readily interact with peers, talk
in class, and present their assignments, but also caused more problems for teachers, in terms of how to work around these hindrances.
Moreover, teachers reported that their social engagement with socially disengaged students could redeem social disengagement. This
indicates that a social reality in which social practices exist may include social (dis-)engagement indicators. As brought up, Symonds
et al., (2021) proposed that the internal dynamics, causes, reactions and triggers need to be clarified. Symonds et al., reflect that
"students’ momentary engagement in a task is marked by non-linear reactions and pro-actions to internal (e.g., rising and falling
fatigue, interest, hunger) and external (e.g., peer comments, teacher instructions) events” (ibid. 14-15). The findings here are similar
but also propose that different engagement indicators are more common at different levels of engagement. Furthermore, combinations
of engagement and disengagement co-occur differently across these levels. Expanding on these thoughts and building on the in-depth
interviews and diaries, it is suggested that online (dis-)engagement is perceived as consisting of multiple layers and that the micro level
of engagement is reactive and therefore directly subject to contextual influences. Further research on how these dimensions and layers
interplay and how layers are influenced is needed. Finally, results indicate that engagement lacks inherent boundaries. In line with
previous research which has put forward that students may be overly engaged and, as a consequence face burnout, (Hietajarvi et al.,
2019; Salmela-Aro et al., 2017; Salmela-Aro & Read, 2017), the presented results suggest that unhealthy engagement exists among
teachers as well as students. Engagement norms in school and families can influence the students’ self-regulation and engagement
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level, why more knowledge and insights on healthy levels of engagement are needed in schools.

5.1. Impact of educational mode

Expanding on previous engagement research in the K-12 setting which highlights interaction, participation and accountability as
critical engagement indicators (e.g., Bergdahl & Bond, 2021; Bond et al., 2021; Curtis & Werth, 2015), this study differentiates be-
tween synchronous and asynchronous teaching and learning. While one could expect that students in distance education need a high
level of cognitive engagement with agency, autonomy, and self-regulation, given the need to be self-directed, this assumes that dis-
tance education is fully asynchronous. In line with Norgard (2021), it was found that there is an increased blurring of boundaries
between the distance and physical modes of education as all of the teachers, across their educational modes, included synchronous
elements. Adopting synchronous elements, teachers reported on perceived social engagement in terms of verbal and written
communication, interaction and collaboration in real-time. While the teacher-student communication was mediated via technologies,
this did not seem to impede teachers to form a perception of engagement as much as teachers’ perception when reporting on
engagement in asynchronous elements. In asynchronous elements teachers’ perception of engagement was informed by students’
progress, results and asynchronous responsiveness in platforms and via email. Teachers reported a more nuanced understanding of
engagement when synchronous and asynchronous elements were combined.

5.2. Implications

This study found that teachers sympathise with disengaged students but were ill-informed of effective interventions. It was also
easier for all teachers to describe engagement than disengagement. Nuancing, the findings of Skinner and Belmont (1993), several
teachers displayed a protective reaction when asked to estimate their students’ engagement. However, before teachers can be expected
to support students with maladaptive levels of engagement and how they may design for engagement, they require insights on how to
influence engagement and disengagement. This is particularly important as many of the students who actively apply for online ed-
ucation may bring with them prior experiences of school failure.

5.3. Limitations

The first limitation is the number of respondents. However, the qualitative findings that explore the phenomena through in-depth
studies of a phenomenon can contribute to theory formation. Second, because there are differences between educational modes and
because the respondents all included synchronous elements, the study does not convey perceived engagement in asynchronous set-
tings. Further research should test the theory with other respondents and settings (see future research).

5.4. Future research

More research is needed to explore and validate the developed models and theory. It is hypothesised that when all disengagement
dimensions are activated that all engagement dimensions are inactive. Additional approaches may include sensors, response systems or
LMS data and can, for example, inspire and inform interventions in practical research or collegial development initiatives. For
example: What step-by-step phases can be implemented to (inform teacher teams) and scaffold students on level 6 (facing burnout,
before dropout is a fact)? Such interventions could support the development of self-regulation, teacher-student support strategies and
student autonomy, all critical for engagement (Gareau et al., 2019; Jang et al., 2010, 2016; Wigfield et al., 2018) and could also
contribute to validate and nuance the reciprocity between engagement and disengagement. Second, it may be inferred that the outer
layer of (dis-)engagement can be understood as a situation-specific reactive layer. Reactive engagement can be linked to Cleary and
Zimmerman’s (2012) idea of contextual reactions, which can be both positive and negative for learning (reactive and proactive).
Before it shifts to full disengagement, it is proposed that engagement transfers through a second (middle) layer. The hypothesised
middle layer needs to be studied further. Future research may also explore teachers’ instruction, interaction, design concerning their
perception of micro level (dis-)engagement. Third, if well-being in school is a priority: unhealthy engagement needs further explo-
ration, particularly the effects of contextual influences and culture for both teachers and students. In addition, on a higher abstraction
level, it is pertinent to talk about how engagement can gain recognition in the governance, and evaluation of (here) Swedish education,
and included in national evaluations of interventions and schools, as done elsewhere (e.g., Center for Postsecondary Research. Indiana
University School of Education, 2018). Finally, further exploration of engagement in synchronous and asynchronous settings need to
be further explored to understand how these influence student engagement.
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6. Conclusion

The study explored how teachers who regularly teach online (hybrid, distance or remote) perceive student engagement in learning.
It was found that even though online learning demands teachers to use digital technologies to mediate non-verbal and verbal
communication, teachers would provide a nuanced account of student engagement in learning. Thus, the educational mode per se did
not prevent teachers from perceiving engagement. However, it was found that the inclusion of synchronous elements supported
teachers to report on momentary student engagement. Building on interviews and engagement diaries, these key findings were
identified:

Engagement seems to lack inherent boundaries.

Several instances of engagement and disengagement co-occur in complex patterns.

Engagement and disengagement are influenced within and between dimensions and by context.

Engagement and disengagement are separate constructs, which at a macro level can be described as high and low levels, and at the
micro level display different active engagement indicators between the levels.

Conclusively, this study is a first step to understanding the co-occurrence of student engagement and disengagement in remote,
distance and hybrid environments. The study presents models which reflect an initial contribution to theory, where engagement is
understood as multi-layered with inter-and intra-dimensional influences.

Funding

The study was funded by Ifous, Sweden and part of their research project: “Digital Learning Environments — Equality in remote and
distance education”.

Declaration of competing interest
The author reports having no conflict of interest.
Acknowledgements

The author acknowledges the value of discussing the findings with Lauri Hietajarvi, PhD, University of Helsinki, Finland; Professor
Stefan Hrastinski, The Royal Institute of Technology Stockholm, Sweden and Anna /o\kerfeldt, PhD, Stockholm University, Sweden. And
further acknowledges discussions of model construction with Elisabeth Bergdahl, PhD, RN, RNT, Orebro university, Sweden.

Appendix A. Interview template
(All appendices are translated from Swedish to English by the author).
Interview 1

What subject(s) do you teach?

Do you view your teaching as distance, hybrid, or remote teaching?

Describe your lesson structures.

Describe how the role of digital tools has changed your way of teaching since you started.

How many years have you been doing distance or distance learning?

What grade are the students you have in mind now?

About distance education: How many different schools are represented by the students in your classes?

Think of a class or group of students that you teach online.

Tell us about a situation when the students were particularly engaged?

When, if at all, did you first experience disengagement?

Can you describe the events that led to the disengagement or preceded the disengagement?

What contributed to the disengagement?

Estimate student engagement 1-5 - according to the list.

What makes you feel that the engagement, online, is at that level?

What do you feel are the challenges of seeing engagement/disengagement online?

Can teachers influence engagement/disengagement for learning? How?

What, if anything, did you know about engagement and disengagement from teacher education or continuing education? What
recommendations would you give to a student-teacher in relation to engagement and disengagement in online teaching?

What helps you deal with disengagement - what problems can you encounter? Can you tell us what resources you use to fix these
problems?

Is there anything you want to add?

13
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Interview 2

What has the focus time meant? Have your understanding/experience/reflections on (dis-)engagement changed, or is it the same?

Feedback and in-depth questions from themes and memos of preliminary transcription.

Start by describing the lesson design for the observed lessons - sort by the student and describe student engagement/disengagement
and the interactions that you have observed.

How does the teacher now think about engagement/disengagement (online)?

What level of engagement is needed to succeed? Is there an optimal level?

Is there anything else you think I should know to understand better?

Is there anything you want to ask me?

Appendix B. Sample of Reflection diary: student engagement

Interaction with you as a teacher:

Video-assisted interaction Verbal interaction Written interaction only
(camera off)

Students 2, 7 and 8 attended a real-time - Student 2: Contact via chat 17/3. The student has missed submitting an assignment from the
seminar previous week and will contact me via chat to tell me that it will be received soon.
Student no. 2 - Engagement 5
Student no. 7 - Engagement 5 Student
no. 8 - Engagement 3

Interaction with other students:

Video-assisted interaction Verbal interaction (camera off) Written interaction only

Students 2, 7 and 8 attended a real-time seminar - -
Student no. 2 - Engagement 5
Student no. 7 - Engagement 3—4 Student no.8 - Engagement 2

Interaction with lesson content:

Video-assisted interaction Verbal interaction (camera Written interaction
off) only

Students 2, 7 and 8 attended a real-time seminar. Content: Drama analysis from a class and feminism = — -
perspective

Interaction with lesson content:

Digital (e.g., interactive, immersive learning) Digital (digital production) Digital (physical production)

Appendix C. Teacher descriptions of online engagement
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Teacher descriptions of online engagement

Level 0 Educational mode

No contact established a) The teacher has never met the student. The student is just a name on the list. Hybrid mode

Balancing other demands b) The student self-regulates and prioritises something else actively. Hybrid mode

No relevance c) The student does not see the necessity or relevance of the course. Hybrid mode

Absence (legitimate) d) The student is on sick leave. Distance mode

Level 1

Contact challenges (during class) a) It is difficult to establish contact. The student does not turn the camera on. The student chooses notto ~ Hybrid mode
reply.

Scaffolding and support b) The student has difficulties getting started. Will work with a supervisor/teacher assistant to support them. Remote mode

Contact challenges (general) c¢) The student is difficult to reach. Often does not respond to emails. Distance mode

Responsibility d) The student has forgotten the computer at home. The teacher perceives that the student does not want to participate. Remote mode

Passivity and withdrawal (from teacher) e) The student is passive, does not ask for help, slower than the others, but the work gets done. Remote mode

Passivity and withdrawal (from peers) f) The student withdraws. Refrains from addressing issues, asking for help, or expressing Hybrid mode
themselves amongst other students.

Reduced social interaction (still verbal) g) The student agrees with peers, but do not contribute with their point of view. Distance mode

Reduced social interaction (writing) Distance mode
h) The student was there but did not engage or was prevented to. No oral interaction, but some written interaction.

Level 2

Absenteeism and avoidance Distance mode
The student is not always in class. If the student arrives, they might not bring their computer. Often answers, “I do not know". Remote mode

Language deficiencies b) The student displays difficulty interpreting tasks. Remote mode

Hybrid mode
Focus c) The student is doing other things than learning. The student is present but not engaged. Distance mode

Ambiguous engagement d) The student is behind and late with assignments, may disappear from the lesson, but has not disengaged from  Distance mode
school. The student communicates and can take the initiative in class.

No camera Remote mode
1) The student does not have the camera on at the start of the lesson but switches on when prompted.

Slow progression of work f) The student works more slowly than other students and may have more difficulty interpreting tasks. Remote/hybrid
mode

Unprepared and unfocused g) The student zooms out or is passing time and is not able to participate in classroom discussion. Distance mode

Prompts to interact (writing) h) The student comments and answers questions in writing Distance mode
Remote mode

Level 3

Social difficulties a) The student has a social phobia — participates in the lesson but is not socially active. Hybrid mode

Autonomy and in-class engagement b) The student participates in the lessons. Always takes care of the submission. Does not seek contact ~ Distance mode
between lessons.
Effort to learn c) They always do their best. They may not always say much at the meetings. Has absorbed the material. The student is active ~ Distance mode
and does not sit and fiddle with anything else.
Prompts to interact (writing, speaking) d) The student is active when the teacher asks a question. Remote mode
Distance mode
Hybrid mode
Self-regulation after repeated instruction e) I need to give the instructions again - to get the student to work. But the student works evenif = Remote mode
no teacher is present.
Goal orientation f) The student asks questions. This shows that he/she wants to move forward, even if it is difficult. Remote/hybrid
mode
Level 4
Non-verbal communication a) The student is quiet but uses facial expressions. Teacher uses live video-streamed meetings to gain insight ~ Hybrid mode
on engagement.
Balancing other demands b) The engagement is high but distributed, and the student must balance demands within and outside the school. = Hybrid mode
Evidence of learning c) During communication the student refers to insights gained from learning materials. Distance mode
Pro-activity c) The student is active, takes the initiative, directs the group work and reports to the class. Material is included, and the camera =~ Remote mode
and microphone are on.
Self-direction and immediacy d) The student starts working immediately. Actively working in a group even though others do not. Quick. = Hybrid mode
The student is immediately interested when something new is introduced. Remote mode
Focus e) The student looks into the camera and does not do anything else. Remote mode
Asks for help and accepts additional support f) Asked several questions to the teacher. Come to the extra room in Google Meet, where the =~ Hybrid mode
teacher offered additional support.

Social awareness g) Student withdraws but communicates reasons. When the student participates, s/he is well-prepared and provided Hybrid mode
qualitative reflections and accepts turn-taking.

Level 5

Nuanced engagement: desire to learn (Emo), full attention (Cog), responsiveness (Beh) and being socially secure (Soc). a) The Distance mode
teacher perceives the student as close and can monitor their progression. Students take responsibility for their learning.

Engaged b) The student is very active even when having legitimate reasons for absence. Distance mode

Remote mode
Responsibility (limited social interaction) c) Quiet but extremely engaged. Absent one lesson, but otherwise perfect attendance. If the =~ Hybrid mode
student has been ill, s/he reads up very quickly. The student is very curious.
Asks for help and accepts additional support d) Always joins the online lessons. Students seek active contact with the teacher before and  Distance mode
after class. Get in touch quickly when they encounter problems.
Responsibility (with social interaction) e) The student shows great responsibility for learning, participates in reasoning. Distance mode

(continued on next page)
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(continued)

Level 0 Educational mode

Contributes to learning climate f) Invite other students to participate in the conversation. Creates a good learning climate. Hybrid mode
Distance mode
Self-importance g) The student may be dominant in group work. The student may take up more verbal space than his/her peers. Remote mode
Level 6
High demands a) S/he have such high demands on themselves that they are on sick leave. Distance mode
Overly ambitious b) High-performing and overly ambitious; may for example write extensively more than what is required. Distance mode
Hybrid mode
Self-praise c) The student is not satisfied and does not recognise their own progression Distance mode
Judgemental d) The student has a feeling that he/she is not good enough, that he/she must over perform. Distance mode

Appendix D. Teacher Quotes and Coding Matrix
4.2.1 Estimating engagement is primarily an emotional, not a cognitive challenge

“[The teacher looks at the list of students.] Let’s see [pause] student one [holds the whole hand to neck], hoo ... [breathes out while
making a soundreflecting unease] [turns from the paper, puts hand to chin while looking away]. The student [exhales heavily, then
turns head back]. Yes, it’s just a feeling [pauses] Okay. I would say two, yes, the second. Student 3 [pauses] Yes. [pauses] Wow, how
difficult [silence]". (L1) “This student is dropping out ... I feel ... [sorrow]. [Mimic: teared up] It is so sad that we fail to help a student,
who’s not feeling well to succeed.” (L1) “I feel frustrated over talking about this at an individual level, when we could address social
difficulties at the group level, for students who experience these.” (K2) “I don’t want to say this, but I have girls who are overly
ambitious.” (G1).

4.3.1 Levels 0-1

“She is burnt out. Her engagement is zero, even if she used to be a six. Now, she does nothing. She doesn’t even get out of bed in the
morning” (I1) “It is foremost that they do not turn on the camera/ ... /And then I do not get any contact./ ... /And when I ask: ‘What do
you think?’ ... sometimes I do not get any reply, sometimes they say "I didn’t hear you. ’/ ... /How can I know that they are not asleep?
"(A1).

4.3.2 Levels 2-3
“ ... they did not understand, and keep asking questions about what we are doing” (L1) “Not always in class” (C1).
4.3.3 Levels 4-5

“They [the students] were instantly attentive when I brought up something new” (G2) “When I asked her questions, she showed
that she was well-prepared; gave extensive answers” (I1) " ... socially insecure, silent, some communicated absence. I estimate her
engagement to be a four with teachers, and a two with peers” (12) “I observe that they have a rather good work pace/ ... /that they are
committed. Maybe they work faster than they have to do — they may also finish earlier than the others.” (D1). “If they [the students]
have been on sick leave, they catch up really fast./ ... /And when we were doing a lab, some students bought their own equipment,
even though I had material [laughs]. That’s true engagement.” (G1) “I told her that here are those students who are shy. So, I cannot
encourage her to speak more, than others would dare to talk./ ... /I feel sorry for her./ ... /She only wants to show how engaged she is.”
(E2).

4.3.4 Level 6

“There is a critique of self, of one’s own contribution. That should be included in emotional disengagement. Self-critique is a part of
their anxiety. A low sense of self is a part of anxiety ... " (K1) " ... [the problem is that] they [the students] set too high goals, and then
tries to engage to meet these. That makes them feel mentally ill.” (D1) "It’s a challenge to get these two ambitious, excellent girls to

lower their demands [on themselves]. I wish I could. One of them has now informed the school, via her mother, that ’it is all too much’.
She has crashed.” (K1).

4.3.6 Engagement without inherent boundaries

“I’m the one who goes 120%, all in, and then you expect others to do the same - and I feel that I will not be able to do this all my life -
that is, that you should reflect on lowering the [stress] level and there is no need to demand it of others either. There is a bad part to it.

16



N. Bergdahl Computers & Education 188 (2022) 104561

It is good if you get it into your planning in some way: that we do [should] not require a full engagement from students, then we burn
ourselves and others.” (L1).

4.4.1 Complex relationships between and within dimensions and individuals

“So, this is an incredibly reflective analytical person who, I mean, s/he is not merely parroting what is written but can put
everything into context. But his/her engagement is not always linked to a high level, certainly not. But [due to the high level of
knowledge], I'm still safe in some way.” (A2) “Yes, and then absence ... Even though you have absence, there is a difference between
students who find out, and check-up, do their things anyway, then there is a certain engagement even though s/he did not attend the
lesson.” (A1) “The student’s engagement can also be seen when they are practicing. In this lesson, we had a review, [peer] interaction,
review and [peer] interaction. The students participated by writing in the chat. When I said we should use breakout rooms, they
reacted, and several said they did not intend to join.” (L1) “The engagement of some students may impede other students from
speaking.” (E2) “There is a structural flaw in adopting a continuous intake [to courses]. The students who come in late experience
stress; that they are behind from the beginning. They see that others have done things that they have missed. It is better to start and end
at the same time and not fill up [with students]. Then you get good group dynamics and security. It becomes almost extra important for
those who have experienced previous school failures. We do not have that structure now, but we may be able to get it in the future.
(K1).

Table 3
Coding Matrix: Number of utterances in relation to engagement level across modes and school year
Level 0 Level 1 Level 2 Level 3 Level 4 Level 5 Level 6

Distance (J) Year 3 upper secondary 2 2 0 4 0 7 1
Distance (K) Year 1,2 upper secondary 0 0 0 1 0 13 7
Distance (LI) Year 2 Upper secondary 0 2 3 0 0 3 1
Hybrid (D) Year 3—4 upper secondary 0 0 2 0 0 4 1
Hybrid (G) Year 9 0 0 0 0 0 2 0
Hybrid (I) Year 2 upper secondary 6 4 0 5 2 6 1
Remote (A) Year 3 upper secondary 0 4 1 0 0 1 0
Remote (B) Year 9 0 5 1 5 4 0 0
Remote (C) Year 8-9 0 2 2 2 1 2 0
Remote (E) Year 5- to upper secondary 0 0 1 0 1 6 0
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