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Designing for Engagement in TEL - a
Teacher-Researcher Collaboration

Nina Bergdahl, Ola Knutsson and Uno Fors

Student engagement is significantly related to both retention and learning outcomes. Hence, teachers need
to consider how their practices affect student engagement. Applying design-based research (DBR), the
purpose of this study was to approach influencers of student engagement and explore how teachers and
researchers collaboratively could develop learning activities with learning technologies (LTs) to facilitate
this. The intervention included an online assessment application, a virtual learning environment (VLE)
and an additional tablet for the teacher. The teacher constantly carried the tablet around and used it
to access the students’ shared workspace. The intervention was implemented in two classes in an upper
secondary school. The study focuses on teachers’ experience and instruction. Three observations of the
implementation of learning design and intervention evaluations were analysed. The results indicate that the
teachers and researchers could design learning activities that facilitate student engagement. Engagement
was facilitated as hindrances to engagement were identified and approached. The suggested solutions
shaped the design of the learning activity and included LTs which provided insights into the students’
learning processes and thereby increased the teacher’s ability to scaffold learning and provide timely
feedback. The LTs used opened up for additional ways for students to engage with the content, peers and
contributions which motivated students to direct their energy toward task. When conditions for learning
changed as a result of implementing LTs, both student interaction and teacher practices were affected.
However, it was not observed that the teacher would sustain the design without support. This emphasises
the need for educational goals and visions to be consistent and communicated to practitioners; otherwise,

teachers will not have the guidance needed to advance or evaluate their professional development.
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Introduction

Teaching practices are becoming more complex. This is
partly due to the adoption of technologies in teaching and
learning (Kirschner, 2015; Laurillard, 2012). In this paper,
we use the term learning technologies (LTs) to refer to
digital tools used in the classroom (Laurillard, 2013) and
technology-enhanced learning (TEL) to refer to the learn-
ing activities employing such technologies (Goodyear &
Retalis, 2010). Critique has been raised concerning edu-
cational institutions’ slow uptake of technologies, on the
one hand (e.g. Johnson, Smith, Willis, Levine, & Haywood,
2011), and how the tools are used on the other (Laurillard,
2012; Hakansson-Lindqyvist, 2015).

The debate concerning how tools are used is not new,
and it has often centred on teachers’ skills in integrating
these technologies (e.g. Seifert & Sutton, 2009). Apart
from concluding that teaching remains traditional, even
when LTs are implemented (Gudmundsdéttir, Dalaaker,
Egeberg, Hatlevik, & Tomte, 2014), it has been pointed
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out that the strategies needed to engage students when
using LTs may not be the same as those used in classrooms
without technologies (Weitze Laerke, 2016).

Studies have reported that student engagement is
strongly related to retention and grades for all students
(Boekaerts, 2016; Finn, 1989; Fredricks, Blumenfeld, &
Paris, 2004; Reeve, 2012; Wang & Eccles, 2013). This study
adopts the view of Fredricks (et al., 2004) who suggested
that student engagement is a multi-layered construct
with behavioural, cognitive and emotional dimensions.
The behavioural dimension refers to action students
undertake to learn, the cognitive dimension reflects the
concentration and effort to master a content, and the
emotional dimension is associated with an acceptance of
teacher instruction and feelings of interest. For example,
engaged students are typically associated with students
who are open minded to teacher instruction, concentrate
on learning the subject, display persistence and direct
their energy toward behaviour that supports learning
(Fredricks, et al., 2004). The more engaged the student,
the more effort the student direct toward their learning
activity (Bergdahl, Knutsson, & Fors, 2018). Conversely,
disengaged students are more likely to withdraw, give
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up in the face of challenge, reject classroom rules (Wang,
Fredricks, Ye, Hofkens, & Linn, 2017) and run a greater risk
for dropping out of school (Finn, 1989).

Research has argued that while engagement and motiva-
tion are related (but different) constructs strongly related
to learning outcome, motivation alone is not sufficient
for students to persist in education (e.g. Christenson &
Reschly, 2012). Instead, engagement is vital for learning,
as ‘engagement mediates the motivation- to-achievement
relation” (Reeve, 2012, p 163). Students can choose to
engage with the learning material and that engagement
may give rise to motivation for learning. However, students
engage in short and long term school assignment for dif-
ferent reasons, and while task-oriented instruction may fit
all students, long term goals are motivating for students
that already are highly engaged (Bergdahl et al., 2018b).
While motivation is referred to as psychological processes
inside the student, engagement is a phenomenon that
manifests in the interaction that takes place between the
student and the subject; i.e. content, peers, teachers, tools.
Engagement shapes motivation (Reeve, 2012) and is itself
shaped by its context (Fredricks et al., 2004).

As education has become increasingly affected by digi-
talisation; many studies have responded by exploring how
different digital technologies may affect student engage-
ment, for examples clickers (Han & Finkelstein, 2013),
blogs (Cakir, 2013) and learning virtual worlds (Pellas,
2014). These studies suggest that the use of technologies
may engage students in both online and blended learning
(e.g. Pellas, 2014, Cakir, 2013). While the previous stud-
ies have mainly focused on the tools brought into the
classrooms, others have a more outspoken emphasis on
learning designs. When offered scaffolding, the students
can reach further than they could do alone. The learning
mechanism in scaffolding can be provided by the teacher,
peers or software, as prompts, response, modelling, or
be embedded in the structure (Reiser & Tabak, 2016).
However, having access to technologies also challenges
student’s ability to self-regulate; e.g. students’ ability to
abstain from the desire, or compulsion, to play games or
update social media sites and instead prioritise learning.
Hence, teachers’ pedagogical skills to engage students
when learning with technologies are critical for successful
education.

Herrington and Reeves (2011) and Laurillard (2012)
approached how LTs could be used to facilitate student
engagement by making students active participants when
learning with technologies. They share the view that col-
laborative learning, peer modelling and feedback, when
designing for TEL, are imperative for a successful educa-
tion. LTs can be orchestrated to make learning more effec-
tive by being learner-centred. A learner-centred design
has the goal of facilitating learners in becoming active
participants in their learning process (Laurillard & Derntl,
2014). This underpins a design in which the technologies
are arranged to facilitate multiple types of learning-focused
interactions, such as student/student, student/content
and student/teacher interactions (Goodyear & Dimitriadis,
2013; Grissom, McCauley, & Murphy, 2017). In her con-
versational framework, Laurillard (2013) suggested that
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peer modelling and feedback are core requirements for
effective learning. She discussed that the delivery of edu-
cational materials is as important as the development of
the materials. As such, she detailed how a virtual learning
environment (VLE) may offer possibilities for synchronous
and asynchronous dialogues, inter-student exchange and
multiple types of interactions (ibid.). Learner-centred inter-
action is viewed as key to effective learning, as “without a
modelling environment, learners receive no help in decid-
ing how good their actions are” (Laurillard, 2012, p 208).
Used in a dialogic way, LTs may facilitate ways in which stu-
dents can rethink their conceptualisations with the help of
peer modelling and feedback.

Research focused on comparing student dialogue in
forums, with and without scaffolding, has shown that
students who used a simple interface without scaffolding
will not engage in as deep, varied, coherent and extended
argumentation with their peers, and they will only use the
forum to exchange information (McAlister, Ravenscroft, &
Scanlon, 2004). It has also been pointed out that, when
students engage in forums, general social norms pre-
sent challenges to them, both socially and cognitively
(Andriessen & Baker, 2016). The aim of this study was to
explore whether teachers and researchers could design
learning activities in collaboration that facilitate student
engagement. As such, the following research questions
guided this study:

RQ 1: How can teachers and researchers, in collabo-
ration, design learning activities that use technolo-
gies to support student engagement?

RQ 2: In what ways were students’ engagement
facilitated during the intervention?

The paper is structured as follows: First, we offer an over-
view of each phase of the design process; we then present
findings and discuss the intervention and our results.
Finally, we share lessons learnt and point to implications
for future design.

Methodology
In this study, using a design-based research (DBR) method-
ology (Anderson & Shattuck, 2012), teachers and research-
ers collaboratively designed the intervention.

This study followed the four DBR stages suggested by
Reeves (2006; see Figure 1) and was structured as follows:

1. A previous study that approached challenges
and possibilities associated with engagement
when learning with technologies (Bergdahl,
Fors, Hernwall, & Knutsson, 2018) informed the
intervention;

2. A Future Workshop was held with teachers, follow-
ing Kensing and Madsen (1991);

3. The intervention was iterated through evaluations
in cycles 1 and 2; and

4. Observation data and teacher-researcher evalua-
tions from cycles 1, 2 and 3 were analysed. Results,
discussion, lessons learnt and implications for
future design are offered.
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Figure 1: Four stages of DBR (adapted from Reeves, 2006).

Context and participants

The intervention was implemented in an upper secondary
school in Stockholm, Sweden. While completing a prior
study, teachers were asked if they were interested in a design-
and technology collaboration. Two teachers (referred to as
T1 and T2) agreed, and the intervention was developed in
collaboration with them. T1 was a novice in IT, and T2 was a
lead teacher in IT development at the school. It was decided
that the intervention would be implemented in T1's Swed-
ish lessons in two 2"-year classes. The intervention covered
the design of four lessons. (As they were implemented in
two classes, the intervention stretched over eight lessons).
The lessons were spread over 3 weeks; (the process of plan-
ning and evaluating spanned 4 months). T1 participated in
all evaluations. T2 participated in the first and second eval-
uation. Although there was continuous dialogue between
the authors, the first author guided the Future Workshop,
intervention and evaluation with the teachers, conducted
the observation and analysed the data.

Design process
During the design process, the first author and two teach-
ers met. To establish a shared foundation for developing
the intervention a see-saw technique inspired by Winters
and Mor (2008) was employed. This meant that both the
researcher and the teachers shared their understanding
and experience. Even though all collaboration was char-
acterised by ongoing mutual discussions, there was a clear
turn taking, allowing focus on one stakeholder at a time.
The researcher shared insights on engagement (a brief
overview is offered below), before the Future Workshop was
initiated. Then insights from a previous study were shared:

Factors to be aware of that might hinder engagement:

- Digital tools that are fit for one user at a time.

- Learning activities in which students’ learning
process remained invisible.

Factors that may promote engagement:

- Learning activities that encompass a variety of
interactions.

- Applications that are used to enable simultaneous
dialogues from all students.

- The teacher acknowledging student contribution as
it happens.

(Bergdahl et al., 2018a)

The Future Workshop

The purpose of a Future Workshop is to guide stake-
holders through the process of systematically identifying
problems, followed by playfully exploring and imagin-
ing solutions (Kensing & Madsen, 1991). Following the
DBR tradition, the underlying desire is that an interven-
tion arrives at suggesting design principles and transfers
the ownership of the intervention to its stakeholders
(Anderson & Shattuck, 2012). Inspired by Kensing and
Madsen (1991), the workshop consisted of three phases,
as follows: the critique phase, fantasy phase and imple-
mentation phase. During the critique phase, the teachers
identified what they had noticed hindered their students
from engaging in learning (see Table 1).

Table 1 shows the outcome of the critique phase: i.e.
teachers’ perceptions of hindrances to student engage-
ment collated in five categories as follows: feedback,
limited duration of focus, relevance, getting started and
general engagement and self-regulation. In terms of self-
regulation, teachers brought up that the students often
did not view the laptop as a tool for learning, as such stu-
dents were often prone to use the laptop for entertain-
ment, and their ability to self-regulate needed to develop
in order for them to direct their effort toward learning
and persist in the face of challenges. Other reasons teach-
ers brought up were how students who lack motivation
need to find an activity fun, meaningful or being linked to
grades to be willing to engage. According to the teachers,
these students are easily distracted by peers and tools, and
often struggle with concentration instead of exploring the
subject content. The teachers recognised that students did
not get any feedback or often had to wait to for teachers
to return with the written feedback days later. The teach-
ers wished that they could provide timely feedback to stu-
dents, but also recognised that it was hard to realise under
the current conditions.

During the fantasy phase, the teachers collaborated to
express what tools they could agree to use and visualised
potential gains from the intervention (see Table 2). We
grouped the outcome from the critique phase in themes
and set them aside. The teachers were now asked to clear
their mind and together brain storm on how technolo-
gies can be used. The vision in the outcome of the fan-
tasy phase included a pragmatic use of tools. For example,
when it comes to differences of space: (to digitally gather
all students’ work, open for possibility to reflect online, as
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Table 1: Outcome of the Critique Phase.

Outcome of the critique phase — ‘What present matters teachers want to change’

Feedback

Limited duration of focus

No direct feedback provided

Relevance

Technologies distract students

Students want to engage socially with peers

‘Getting started’ in the activity is hard

Willingness to study only derives from a demand to obtain
grades

Students have no long-term goals

Students do not find the task meaningful or understand
how it relates to the curricula

Students do not think that the learning activity is fun

General engagement and self-requlation

Students are not committed to explore the content of the
subject

Students struggle with concentration

Students display insufficient drive to engage and persist

Students are afraid of failure, and this prevents them from trying

When it comes to engagement, there is a big difference

The students need to be ‘reprogrammed’ to view technology not
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between subjects and the extent to which students engage

Table 2: Outcome of the Fantasy Phase.

Fantasy phase — ‘What teachers dream of’

as entertainment, but as a tool for learning

Visions of what a technology-enhanced learning (TEL) intervention may bring

Digitally assembled submission

Possibility of showing knowledge not asked for

Possibility to reflect
Failure not costly

Goals to meet

Tools

Every student can answer individually
Feedback quick and easy

Familiar routines and structures to provide
Skill matrix

Diagrams of progress

Virtual learning environment (VLE)

Mini-test

online space does not have the same limitations as paper),
or social cost (an assessment program would allow individ-
uals to receive private and automatic feedback on tested
knowledge). After the teachers had expressed their ideas,
we drew their ideas and suggested tools on a white board.
Four tools were suggested: a virtual learning environment,
alearner assessment application (referred to as mini-test), a
progress bar and badges. We then moved to collaboratively
match the ideas with tools to start the design of a learning
activity. The pedagogical solutions aimed to remove the
problems identified in the critique phase. These were dis-
played in a problem—solution matrix (see Table 3).

In Table 3, the teachers and researcher in collaboration
sought to match the hindrances, and suggested solutions.
When completed, Table 3 would be the matrix which we
would follow in our design conversations, when evaluat-
ing each design element.

Teacher participation

One of the core ideas with DBR is that teachers are invited
to explore and develop learning collaboratively with
researchers. In this study, the Future Workshop derived
fully from the teachers’ perceptions of what supported

Goals to meet (progress bar)

Badges

and hindered engagement. The teachers collaboratively
suggested IT solutions. When teachers suggested that the
intervention could be implemented during ‘argumenta-
tive speech’ — the researcher engaged to collaboratively
formulate how the systematic iterative cycles could take
place to smoothly fit into that plan (see Table 4). While
collaboratively thinking about the practical organisation
of the learning activity, one teacher focused more on solu-
tions in terms of IT support, and the other teacher focused
more on the actual implementation and problems that
might arise.

Choice of LTs and Lesson Design

The teachers agreed that T1 would be implementing
the intervention. T1 was not used to working with tech-
nologies but looked forward to trying to use them while
receiving support. To survey student knowledge prior to
starting the course, we chose to conduct a mini-test using
an assessment application, Socrative™. The online mini-
tests enabled the students and teachers to access the
results instantly. The students could not see each other’s
results. We chose to use Google Classroom™ as the VLE, as
this was available at the school. It was not implemented
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Table 3: Outcome of the Implementation Phase.
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Problem—-solution matrix — ‘How to find a possible/realistic solution’

Identified hindrance to student
engagement

Suggested solution

Thought to be addressed by

Students struggle with concentra-
tion and easily become distracted
by friends and mobile phones

Students have no goal in their
studies
ers to engage

Learning activity is not considered
fun

Relevance of knowledge: students

do not agree that the knowledge is
relevant, relates to curricula, goals

or everyday life

Students are primarily motivated
by grades

Limit the time of the learning activity.
Make the learning activity structured.
The relevance of learning could be met if
students could read peer postings

Engagement of their peers is made visible.
Having peers who engage can inspire oth-

See what peers contribute that can be
fun/relevant/meaningful

Relevant terms are tested in a mini-test.
Students are both contributors and read-
ers of real-time postings in the VLE, which
make the contributions relevant

Seeing how peers and high-achieving
students think and plan their studies can

— Learner assessment application using
mini-test: Socrative™

— Using the forum function in a VLE: Google
Classroom™

— Which students a) post their drafts during
the lesson, b) access peer contributions,
c) give and receive feedback, d) engage in
learning-centred dialogues

— Using the VLE as a platform in which the
teacher could oversee student contributions

VLE — as above
VLE- as above
Assessment application — as above

VLE- as above

VLE — as above

inspire students who yet do not set long-

term goals

Table 4: Course Content and Intervention.

Content description

Learning technologies

Cycle 1 ‘Show prior knowledge in
Lesson 1 mini-test’
‘Post your thesis statement in
the VLE'
Cycle 2 ‘Post three arguments reflecting
Lessons 2 and 3  ethos, pathos and logos in the
VLE'
Cycle 3 ‘Find and select relevant sources;
Lesson 4 to back up your logos argument,

post these in the VLE'

throughout all classes, and not all functions were enabled.
T1 pre-tested the technology before the lessons, and later
managed five out of eight lessons without support.

In addition to the compulsory laptop, the teacher was
equipped with a tablet, in which the shared workspace
was instantly accessed. We designed the lesson content in
each cycle to meet all the suggested solutions in all cycles
and learning activities (see Table 4). During the first les-
son, both Socrative™ and Google Classroom™ were used.
During lessons 2—4, only Google Classroom™ was used.
The lessons were divided into three segments, which all
focused on different aspects of argumentative speech. The
idea was that the students would become familiar with
the design of the learning activities, and as the lessons
were similar this would enable iterations of the design.

Mini-test was launched to
confirm students’ existing
level of knowledge

VLE: multiple simultaneous dialogues
prompting students’ participation,
peer feedback and teacher monitoring

VLE: multiple simultaneous dialogues
prompting students’ participation,
peer feedback and teacher monitoring

VLE: multiple simultaneous dialogues
prompting students’ participation,
peer feedback and teacher monitoring

The learning activities matched the iterative cycles. Each
lesson included an instruction to write thesis statements
and arguments reflecting ethos, pathos or logos. After
posting their contribution in the VLE, students gained
access to peer contributions and could engage in giving
(and receiving) feedback.

Iterative cycles

The object of the problem—solution matrix was identify-
ing hindrances to student engagement. As such, each
cycle was followed by an evaluation in which the teachers
and researcher systematically analysed the intervention.
Following the problem—solution matrix, we addressed
each line and reflected on how the intervention had influ-
enced student engagement (Table 3). While descriptions
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of problems are provided below as a part of the design
process, these evaluations were also transcribed and ana-
lysed. When the researcher and teachers identified that
a hindrance to engagement was not solved, we made
appropriate adjustments. The identified problems were as
follows:

First cycle/first iteration (after lesson 1, see Table 4):
Problem 1) A time-related problem: When too
much time was offered, some students lost their
concentration, and when too little time was offered,
students became stressed. Moreover, the time to
complete the tasks varied in the two classes. We
agreed that it was good to keep the time limit and
adjusted the time allowed for the task to 2 minutes
more in the class needing more time.

Second cycle/second iteration (after lesson 3):
Problem 1) A feedback problem: When students
could choose which contributions to reply to, not
all students received feedback. We agreed it was
better to ensure that all students received feedback.
While students were still free to give feedback to
peers of choice, the teacher created feedback-pairs
to ensure that each student received at least one
comment.

Problem 2) Some students’ inability to finish
on time: To address this problem, the teacher
requested that the groups post all (individual) con-
tributions together as a group. This way, the stu-
dents needed to support each other to complete
their task.

Problem 3) Teacher frustration: The students
did not complete their tasks (speech) according to
schedule. The teacher predicted that they would
not be ready in time and rescheduled the student
presentations.

After the third cycle (after lesson 4) the teachers and
researcher met to evaluate the intervention.

Data collection

Future Workshop

The DBR process included a Future Workshop, which in
itself is both a process and data. We gathered the input
that teachers contributed with during the phases on post
it notes and video recorded the session. Critique phase
(Table 1), fantasy phase (Table 2), and the problem solu-
tions matrix (Table 3) are data collected during the Future
Workshop. At the end of an intervention, a final evalua-
tion was used to compare whether the targets had been
met or not.

Intervention

Field notes (referred to as observation) and cyclic evalu-
ations (referred to as evaluation) were used to capture
the intervention. To extract data from the intervention,
the researcher took field notes during observations of
T1's instructions during implementation of the learning
design. Teacher-researcher dialogues, which occurred

105

during the time of the observation, were also included in
the field notes. Three observations were done during the
implementation, one per cycle. After each cycle, the teach-
ers and researcher met to evaluate the intervention. The
evaluations took 30—50 minutes. They were recorded and
transcribed (118 minutes). To adapt to the teachers’ avail-
ability, the third evaluation was completed over the phone
with one of the teachers.

Ethical considerations

This research study reports on teacher experiences of
teaching with technologies and how, in collaboration with
researchers their design could facilitate engagement. The
two teachers who agreed to participate signed informed
consent forms prior to starting the initial workshop
(Appendix A). To ensure anonymity, teachers are referred
toas T1and T2, and where applicable gendered pronouns
are omitted throughout the paper.

Data analysis

To approach influencing factors on student engage-
ment, thematic analysis was used following the six-phase
approach to identify codes and themes, as suggested by
Braun and Clarke (2012). The analysis was conducted
within a framework of critical realism/post positivism
(Willig, 1999). The critical realism/post positivistic stand-
point holds that the researcher identifies the themes, and
this identification is subjective and coloured by previous
experience, rather than discovering an existing truth. The
dataset consisted of transcriptions of all evaluations and
field notes from classroom observations. After data famil-
iarisation, the data were analysed using a line-by-line tech-
nique (Braun & Clarke, 2006). Codes were written onto
sticky notes, with reference to the line in the dataset. The
dataset was analysed in at least two full cycles to ensure
there was no code drifting, and both latent (descriptive)
and semantic (conceptual and interpretive) codes were
identified across the dataset (see Braun & Clarke, 2012).
The analysis is better described as iterative, rather than
following a 1-2-3- sequence, as the researcher looped
between the dataset and development of the themes as
the codes were collated to shape candidate themes. After
the candidate themes had been identified, they were
refined, and a thematic map was drafted to visualise the
relations between the themes and subthemes.

Results
Teacher-researcher
engagement

The DBR project had as its aim to collaboratively work with
teachers to increase engagement. We began by informing
teachers of engagement theory and in the critique-phase
asked them if they had identified any hindrances to stu-
dent engagement. The particular outcomes of the teacher-
researcher collaboration that were observed was that the
teachers expressed awareness of hindrances to engage-
ment for their students. They described twelve unique
hindrances for students to engage, and commented that
student engagement varies in the different subjects. The
teachers discussed digital solutions and technologies that

collaboration to  facilitate
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they wanted or would consider using. After collabora-
tively identifying the problems in the classroom, we spoke
about the goals of the intervention: to engage students in
learning activities. We collaboratively matched the LTs in
the problem solution matrix, with an aim to remove hin-
drances for students to engage — and use a LT and instruc-
tion to facilitate engagement. Three iterations were done.
Evaluations pointed to that the teacher T1 became more
familiar with the (new) way of working and the tools in
use. T1 adapted practices to explore the potentials the
learning technologies offered. In the end, what facilitated
engagement was the ways the LTs were used in conjunc-
tion with how the teaching practices emerged to bridge
the analogue and digital learning environment.

When analysing observations of teacher instruction, and
teachers’ evaluation of cycliciterations, two important themes,
associated with aspects of students’ engagement, were identi-
fied, as follows: 1) LTs and teaching practices, and 2) Teacher’s
experience of LTs and interaction in the classroom.

LT and teaching practices

Insight into the learning process

The first lesson started with introducing the learner
assessment application, Socrative™. The assessment appli-
cation was used for a mini-test, which offered the teacher
insight into students’ level of knowledge — ‘I instantly
saw who had understood what from the previous teaching
(T1) — and gave the students instant confirmation of what
knowledge they had: ‘It becomes more relevant as they can
see the result of their work immediately. It is often this which
is hard to reach’(T2).

Scaffolding mediated by technology

The teacher provided scaffolding by repeatedly return-
ing to the tablet and checking contributions, prompting
students to act and providing timely feedback directed to
selected individuals and groups. The LTs made new inter-
actions between students and the teacher possible, and
the teacher responded to these changes:

T1: ‘They are rather quiet and seem to focus on their
task’. [Turning to the class|: ‘Two [students] still have
not posted their source.” The teacher uses the ICT
[information and communication technology] tool
to obtain an overview of the student participation
and quality of their comments. Teacher feeds back
the overview to the class. They are seen, acknowl-
edged and respond both online and in the physical
classroom as the teacher shouts out the names of
students. [..] 11.05, the class is still silent, focused on
working intensively. (Observation)

That the teacher could interact with individuals, groups
or the whole class, in this timely manner, enhanced the
possibility for the students to perceive the support as rel-
evant. That the scaffolding was instant made it efficient:

T could get a quick overview of what the students
had handed in, and I could react super quickly and
directly. That worked really well’(T1).
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The teacher expressed a sense of being in control of the
learning process and seeing student contributions ena-
bled interactions with those in need.

Transfer of ownership

During all the cycles, the students completed the planned
task before the lesson was over. The teacher then had to
decide on what to do during the remaining minutes:

“They [the students] feel: Well, there's only ten min-
utes left, so I don't have to start with anything. [..]
There is a gain in taking out a game, or something
like that — but there is no gain in starting to look at
the planned task” (T1).

The teacher would not extend the designed learning activ-
ity to adapt to the time left; instead, in each cycle, the stu-
dents were allowed to leave early, even though the speech
was not completed:

“I have to move the presentation date. Working this
way has prevented [the] students from becoming
ready. Either you focus on the process, or you focus
on letting the students work” (Observation).

The teacher had expressed that the students would not be
ready as planned and that focusing on both process and
outcome was simply too much.’ This expression may reflect
a change process, in which the affordances of technologies
challenges the traditional ways of teaching and learning.
The considerations reflect uncertainty about what consti-
tutes valid knowledge to assess, and how to assess a learning
process itself, (rather than the traditionally used representa-
tion of learning from a final exam) and may question deeply
rooted views of teaching and learning; potential conse-
quences such as lack of evidence, acceptance from students
or colleagues, how to follow progression, et cetera. As such
simply too much’ can be understood, not only as the teacher
being overwhelmed by overviewing both the process and the
outcome, but facing the complexity of teaching and learning
as old ideas are being successively replaced with newer ones.

LTs and interaction in the classroom

The Internet as a saviour

During the Future Workshop, teachers identified hin-
drances to student engagement. One of these was a view
that, when students enrolled at the school, they often
brought with them a habit of using technology for enter-
tainment rather than as a tool to support learning:

“Students need to be ‘re-educated’ to view laptops
as a learning- rather than an entertainment-tool”
(Table 3).

One of the teachers also expressed that, with the constant
access to the Internet, many students view the Internet as
a saviour, stating that many students think, the

“Internet should solve this for me — this is a very com-
mon and rather huge problem 1 feel. [..] There is a group
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of students who are not even trying to find the answers
themselves — they turn directly to the Internet” (T2).

The evaluation confirmed the problem that had been
brought up by the teachers.

R: “We talked about this that they [the students] have
a predisposition to turn to the internet to find answers-
You tried to bypass this by asking, ‘What are you feel-
ing, how can you be perceived as trustworthy?"”

T1: “Yes, that too was really good, some also dared to
ask questions in the classroom and that is what you
take with you to the black board: ‘How do you do
this’, and students engaged in helping out to giving
the answers — then that may help a student to get it:
Aha, is that the way to go about it?".” (Evaluation)

As the aim was to address hindrances to engage by imple-
menting solutions that would facilitate engagement (and
implicitly prevent the identified problems to re-surface),
tasks were designed to not include answers that could be
found online. Instead, to complete tasks students would
have to work hands-on with the conceptualising and re-
conceptualising of argumentation. To succeed students
directed their attention and action toward peer dialogues,
content and feedback in the VLE.

The notion of being seen

When students routinely turned toward the Internet,
the teacher could not know what the student was doing
behind the screen. When the teacher stood at the front of
the classroom with an extra tablet brought in, set to dis-
play the shared workspace, the students reacted:

“You could see that they got a lot more engaged
because it [their contributions] got printed [on the
tablet screen that the teacher watched] — as I saw
directly when they wrote something” (T1).

The students became engaged by knowing that the teacher
could see their work. As the postings and contributions
were continuously accessible, the teacher said there was

“/../a chance to walk around more and talk to the
more insecure ones” (T1).

The students were triggered by the notion of being seen.
On their laptops, they could also follow their peers’ con-
tributions and comments. The teacher started to move
around the classroom with the tablet in hand, carrying
instant access to the students’ contributions.

A variety of interactions

When students posted their contributions together and
accessed each other's contributions, the teacher perceived
that they directed their engagement toward their peers
and used their peers as a source:

“It [the instruction] posed a problem for many. ‘How
do I create an argument?’ A frustration. Moreover,
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they wanted to help each other, so their engagement
was directed both toward their own and each other’s
learning. I have not experienced that, in this way,
prior to this intervention.” (T1)

The teacher stated that, when the students were frus-
trated, they turned to each other instead of giving up.
Having insight into the learning process of peers can be
inspiring for students who want to compare themselves
using peer modelling.

The VLE also enabled a parallel student—teacher
interaction:

“And posting in the forum, the students showed cour-
age to ask questions! If they had worked freely, I do
not think they would have bothered asking. They
would have just skipped that part” (T1, Evaluation).

When posting a contribution in the forum, the students’
thoughts, questions and ideas reflected their learning pro-
cess. This enabled the teacher to follow students’ learning
in a way that is not possible in a traditional setting. The
interaction enabled student—peer interactions (turning to
peers for help), student—peer contributions/interactions
(engaging in the learning of their peers) and student—
teacher interactions.

Discussion

In this study, the teachers and researchers developed an
intervention intended to stimulate student engagement.
As an overarching methodology, we adopted DBR. This
was fruitful, as DBR emphasises stakeholder collaboration
and views the teachers’ and researchers’ contributions
as equally important. The teachers participated in the
design, iterations and development of the lesson design,
and they could draw on their experience in teaching the
specific group of students in this learning situation, while
the researcher supplied the underpinning theories, work-
shop structure and systematic iterations, providing both
pragmatic and theoretic underpinnings (as suggested by
Anderson & Shattuck, 2012).

The first research question approached how teachers,
supported by researchers, could design learning activities
with LTs to facilitate student engagement. The teacher who
implemented the intervention had no prior knowledge of
the technologies that were put to use. In this interven-
tion, there was continuous support provided as T2 offered
hands-on technical support often taught in the adjacent
classroom and the researcher ‘sat in’ once during each
cycle, making observations of the implementation of the
learning design and functioning as a sounding board to T1.

According to Winters and Mor (2008), it can be hard to
bring about the sought after disruptive effects’ to teaching
and learning in TEL-interventions. The intervention started
with suggestions on certain factors that could affect students
engagement in learning following (Bergdahl et al., 2018a) to
use learning technologies that enabled all students to par-
ticipate simultaneously, and to follow the students’ active

engagement. During the intervention the teacher confirmed
that using a forum t0 post their work was highly engaging to
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students. This was also confirmed in a student evaluation of
the intervention (Bergdahl, et al., 2018b). The findings from
this intervention suggest that students reacted positively by
being seen by peers and teacher, and they took interest in
the contributions and engagement of their peers. We agree
with the suggestions of Laurillard (2012: 2013), Goodyear and
Dimitriadis (2010) and Herrington and Reeves (2011), who all
argue that effective use of LTs must adopt a student-centred
design to promote peer-to-peer interaction, peer modelling
and feedback.

However, designing to facilitate engagement was not
just a matter of theoretical design; the teachers also need
the capacity to adjust their practices to match the LTs.
That is, to provide the scaffolding needed to bridge the
dimensions between the affordances of the LT and the
learner. The technologies can become an extension of
the teacher, as when the tablet was used to gain instant
insight in the shared workspace. How effective LTs are
orchestrated depends on what opportunities the teacher
identifies that the LTs might bring, the ability to scaffold
learning in the dimensions in the classroom as well as the
virtual space, and to interact in a relevant way with the
learner, the technologies and between the learner and
technologies. Our results suggest that the teacher adapted
to the new situation and scaffolded learning by offering
structure and providing timely feedback. Feedback was
directed to the relevant individuals — selected students,
groups or the whole class — depending on who was identi-
fied to need input and support. The design was arranged
so that the students would be able to become familiar
with the introduced way of working. We noticed that both
the teachers and students adapted quickly, and the tech-
nologies became an interwoven mediator that supported
learning and classroom interaction.

We found that, although teachers and researchers could
design and implement disruptive activities with an aim of
facilitating student engagement, it was not observed that
the teacher would do this without support. Andriessen
and Baker noted (2016) that, for future systems enabling
student dialogues, the learning goals, role of the teacher
and how the students are normally assessed should be
clear; in addition, in these systems, it should be ensure
that the technology is compatible with the classroom con-
text. Our findings add to this that the role of the teacher,
albeit preliminarily, changed as a result of the interven-
tion; however, to bring about change calls for some provo-
cation of the present roles, context and assessment. We
also suggest that teachers’ uncertainty about how to man-
age technologies for learning is likely to be one of the hin-
drances. This aligns with previous research (Hakansson
Lindqvist, 2015; Kirschner, 2015; Seifert & Sutton, 2009;
Weitze Laerke, 2016), which has proposed that there is
an increased need to support teachers’ TEL-expertise. We
want to add that, in a setting as complex as education,
we find it unrealistic to expect that permanent shifts in
teacher practices will happen by osmosis; rather, we con-
clude that they may develop over time and with the right
support — and it is not about learning to manage many
different tools, rather we suggest that it is about learning
to design for engagement regardless of tool.
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Concerning the second research question — how student
engagement was facilitated during the intervention — our
results show that the interactions shifted from being stu-
dent—content orientated to student—peer and student—
teacher oriented. These new orientations extended how
students could engage (e.g. to give and provide feedback),
as also noted by Grissom et al. (2017). These findings
are in line with studies by several authors (Goodyear &
Dimitriadis, 2013; Herrington & Reeves, 2011; Laurillard,
2012), who put forward that critical factors for success-
ful education within TEL include peer modelling, inter-
action and feedback. When learning became visible, the
lonely work in student—content interaction (student
working individually at their laptops and turning to the
Internet) was challenged with other types of interac-
tions. Similarly to other studies on student engagement
and digital tools brought into the classroom (Cakir, 2013;
Han & Finkelstein, 2013; Pellas, 2014) we found that the
VLE too gathered the voices of many students, leaving
the traditional (one-dimensional) turn-taking and ‘one
student at a time' focus behind. To facilitate engagement,
can therefore be related to how all students are given
opportunities to voice their learning.

Similarly, to Gudmundsdéttir et al. (2014) who con-
cluded that practices remain traditional even when
introducing technologies, our observations illustrate
that simply adding technologies will not make students
interact — instead, we noted that when interaction was
not orchestrated to facilitate in-class engagement, some
students turned to the Internet for answers. The teach-
ers also brought up that the fact that students viewed
“the Internet as their educational saviour [was] a wide-
spread problem.” However, when the learning activity was
designed to enable multiple simultaneous dialogues, the
students’ engagement was directed toward their and their
peers’ contributions. Although VLEs are not typically asso-
ciated with student engagement, our results indicated
that the tool could function similarly to other technolo-
gies with more novelty or ‘wow’ factor if the aim is under-
pinned by facilitating engagement through supporting
interaction and participation.

Like the findings of Weitze Laerke (2016), we observed
that the teacher did not have ‘ready-developed’ strat-
egies to engage students in TEL. Instead, we noticed
that the intervention was a process of discovery, and
the teacher added the new experiences to expand on
existing practices. This is in line with Weitze Laerke
(2016) who found that strategies to engage students
when learning with technologies differ from those in a
traditional classroom. Not having developed strategies
may mean students are put to work without an under-
lying design or theories informing effective pedagogies
in TEL. To influence engagement, the teacher must
own and feel confident in how to design for learning,
which directs students toward a variation of learning-
focused interactions, even when not supported. The
study suggests that student engagement can be influ-
enced both regarding direction and richness, and with
the support of researchers, teachers can design learn-
ing for engagement using LTs.



Bergdahl et al: Designing for Engagement in TEL — a Teacher-Researcher Collaboration

Implications

A DBR study aims to derive at design principles and to
inform theory of DBR by reporting on lessons learnt,
(Reeves, 2006). As such, we offer the following suggestions:

Design principles

With an aim to design to facilitate engagement, the
intervention was informed by the teachers’ experience,
engagement theory (Fredricks et al, 2004) a previous
study (Bergdahl et al., 2018a). Our results support the use
of the influencers suggested (ibid.) and expand these to
suggest the following design principles to facilitate stu-
dent engagement:

Design to:

- make the learning process visible

- include teacher presence in the application that the
student work in

- ensure that all students have an opportunity to use
the LT

- offer several ways for students to interact

- direct learning toward dialogues with peers on
content

- make room for scaffolding by structure, peer
modelling and teacher prompts

Implications for future design collaborations

During this intervention, we found that there were certain
aspects that were critical when collaborating with teach-
ers to design for engagement. These were as follows:

— To explore theories of engagement in combination
with teacher experience. This was found to be
critical for the development of the intervention,
as it created a shared ground from which we could
develop an intervention informed by theory that
was also pragmatic;

— To design for the teacher to gain insight into the
learning process and prepare the teacher to embrace
the different affordances of the learning technolo-
gies at hand. There is a gap between the learning
technology and the learning. This represents an
opening for the teacher to scaffold learning in
a timely manner and use the technology as an
extension of him/herself;

— Unagreed actions undertaken spontaneously
by teachers may cause the intervention to drift
off course. We found that when unagreed ac-
tions surface during the design intervention, it is
important to identify them. While we think that it
is important to avoid placing judgement or exert
control from an ‘expert point of view," as this may
reduce teachers’ agility, we argue that there is a
value in ensuring that the design is collaboratively
developed. We suggest that this could include a
revisiting of the problem—solution matrix, with the
collaboratively shared design preceding a mutual
discussion on ways forward. There is no intention
to limit the teachers flexibility, but to identify and
address decisions made. These might affect the
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design or prompt revision of problem-solution
matrix;

— Supporting the teacher in the change-process. We
found that this support empowered the teacher in
taking initiatives to adjust our design of the TEL
activity in class. To do this, we kept in close contact,
visited the school frequently and observed imple-
mentation in all the cycles. During the observations,
it became increasingly natural for the teacher to
turn to the observer as a sounding board in the
classroom.

Communicating goals and visions to guide development of
teaching practices

Designing for TEL means increasing new ways of interact-
ing, broadening the ways a student can engage and new
possibilities to facilitate technologies to support learning.
It is pertinent for teachers to explore the effects on teach-
ing practices when orchestrating technologies to facilitate
student engagement. However, teacher perceived sup-
port and incitements for change must be in place, along
with communicated goals and visions to enable use of
the wider potential of LTs. Moreover, educational institu-
tions would probably benefit from formulating goals and
visions, to guide and inform teacher practices by defin-
ing what qualitative use of technologies are and provide
didactic support to match the vision.

Limitations

This intervention stretched over eight lessons and three
weeks. The relatively short duration limits the chances
of transferring ownership of the intervention, which
may have been enhanced in a longer study. Moreover, a
longer study could possibly also extend to include student
participation in the design process, thereby establishing
involvement with those affected by the practices. As this
intervention was implemented in two classes, there is a
limited chance for generalisation. However, it is thought
that, in analysing practices, we can find and identify struc-
tural and cultural hindrances, share the lessons learnt and
identify design principles that may be adopted in other
settings, or in future design projects that aim to design
for engagement.

Conclusion
In this study, the teachers and researchers designed a TEL
intervention aimed at increasing student engagement
using DBR. During the process, we found that the teachers
became more secure and wanted to try and use technolo-
gies. We found that the DBR tools offered useful guidance,
enabling practitioners and researchers to collaborate. The
researchers found that there was a need to supply teach-
ers with support, as when no support was given, the
implemented design was not sustained. We suggest that
embracing technology is a personal process each teacher
may undertake, requiring not only IT support, but varying
types of professional support.

Observations and evaluations were analysed using the-
matic analysis to gain insight into how the intervention
influenced student engagement and how teachers could
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design activities with technologies to increase student
engagement, with the support of researchers. The inter-
vention influenced student engagement, as all classroom
interactions shifted to become accessible and student—peer
and student—teacher oriented. New ways to interact broad-
ened the possibilities to engage for students and opened
additional didactic strategies. Thus, the results suggest
that LT can be used to invite students to engage in multi-
ple simultaneous learning-centred dialogues, which would
increase their active time, in comparison with what tradi-
tional (analogue) classrooms can offer. Without guidance,
implementing LTs in a way that engages students is chal-
lenging for teachers, and embracing their full potential is
hard. The individual teacher’s critical reflection of practices
and desire to embrace the potential of LTs is not enough for
change. An implication of our finding is that there is a need
to articulate goals and visions for high qualitative use of LTs;
otherwise, the teachers will not have the guidance needed
to advance, or evaluate, their professional development.
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