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Abstract

This paper tracks the evolution (across three
iterations) of a hermeneutics-inspired learner self-
reflection tool for DSR courses. Specifically, this
Learning Analytics (LA) model is designed, instantiated,
and evaluated for research methods courses, one on
Action Design Research (ADR), delivered in an Irish
University in 2023, and one on echeloned DSR (°DSR),
delivered in a Finnish University in 2024. Iteration One
sees the emergence of a hermeneutics-inspired design
principle for a “Learning-by-Doing” pedagogical
approach; Iteration Two sees the emergence of our first
attempt at the datafication of learner “interim
struggles” as part of the learning process (using v1 of a
learner self-reflection tool); Iteration Three sees the
emergence of v2 of the learner self-reflection tool and
its instantiation in a culturally and topically diverse
learning environment (to Iteration Two). Our iterative
approach refines the LA model to better align learner
self-reflections with the evolving complexities of
teaching DSR (ADR and ¢DSR).

Keywords: Learning-by-Doing, Pedagogy, Learning
Analytics, Self-Reflection, DSR.

1. Introduction

The conversation around Design Science Research
(DSR) in Information Systems (IS) has evolved
significantly from 2004 to 2024, marked by a
progressive deepening and broadening of the
methodology’s scope and application. Initially, Hevner
et al. (2004) laid foundational guidelines for conducting
DSR, emphasizing the creation of innovative artifacts to
extend human and organizational capabilities. This
work established a dual paradigm within IS research,
integrating both behavioural and design sciences. By
2007, Peffers et al. further structured the field by
introducing a specific DSR methodology that outlined
six essential steps for DSR, focusing on systematic
processes  from  problem identification  to
communication of results. This methodology aimed to
standardise DSR practices and enhance their acceptance
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within the IS discipline. Thereafter, Sein et al. (2011)
introduced Action Design Research (ADR), shifting
focus towards the intertwining of technology creation
and organisational context. ADR underscored the
importance of artifacts (as ensembles) being shaped by
and  concurrently  shaping  their  application
environments, thus emphasising a more holistic and
integrated approach to DSR. Expanding on ADR,
Mullarkey and Hevner (2018) elaborated the process
model to accommodate immersive, industry-based
projects. Their model proposed multiple entry points
and rapid iteration cycles, which allowed for a flexible
yet disciplined exploration of emergent research
projects, enhancing both relevance and rigor in DSR.
More recently, Tuunanen et al. (2024) introduced a
novel framework responding to the increasing
complexity of sociotechnical problems in DSR. They
proposed a hierarchical, multilevel system of
“echelons” to organise DSR projects, thereby providing
a refined methodology to manage the complexities
inherent in real-world problem-solving. This latest
evolution reflects an ongoing trend towards more
adaptive, nuanced, and context-sensitive approaches in
DSR, highlighting its dynamic nature and its critical role
at the intersection of technology, organisations, and
human behaviour.

Therefore, this progression from the foundational
frameworks of 2004 to the sophisticated methodologies
of 2024 needs to be appreciated when entering the
classroom with an ambition to teach a DSR methods
course. As educators, we need to deliver on the
theoretical understanding and practical application of
such a DSR methodology to ensure that our students can
address the multifaceted challenges of modern IS
implementation and use. Consequently, our research
question is: How can we teach post-graduate students
research methods, and particularly contemporary DSR
methodologies, in a pedagogically efficient way to
support their research capability development?

The remainder of this paper is structured as follows.
In the next section we present the challenges in teaching
DSR. This is followed by unpacking the evolution
(across three iterations) of a hermeneutics-inspired
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learner self-reflection tool for DSR courses. The proof-
of-value (Nunamaker et al. 2015) of this Learning
Analytics (LA) model is then highlighted, based on its
recent use in an *DSR course (Iteration Three). This is
followed by a discussion, theoretical and practical
contributions, and concluding remarks.

2. Teaching DSR

Teaching DSR methods, particularly advanced
methodologies such as Action Design Research (ADR)
and echeloned DSR (°*DSR), presents several
pedagogical challenges. ADR, as proposed by Sein et al.
(2011), emphasises the intertwined activities of
building, intervening, and evaluating IT artifacts within
organisational contexts. This method requires students
to grasp not only the technical aspects of artifact
creation but also the nuanced dynamics of
organisational settings, which can be difficult to
simulate in a classroom environment. Furthermore,
ADR’s iterative nature and the need for real-time
adjustments based on evolving organisational
interactions demand a level of agility and adaptability
that can be challenging to instil through traditional
teaching methods. The ®DSR, introduced by Tuunanen
et al. (2024), adds another layer of complexity. This
approach  requires  understanding  hierarchical,
multilevel systems thinking to decompose DSR projects
into smaller, manageable parts, termed “echelons”.
Teaching this methodology involves imparting skills in
managing complexity and change, as well as in
recognising and articulating the interdependencies
within systems. Students must learn to think critically
about how different levels of solution and problem
spaces interact, which can be abstract and require
sophisticated analytical skills. Therefore, as educators
we face the dual challenge of presenting complex,
dynamic research processes while ensuring students are
equipped to apply these concepts effectively in diverse,
often unpredictable, real-world situations.

In 2023, the conversation around DSR education
within IS has significantly evolved, as evidenced by
several scholarly articles emphasising varied
pedagogical ~ approaches  and methodological
advancements. Together, these articles reflect a growing
recognition of the need for robust, adaptive educational
frameworks in DSR, emphasizing practical application,
theoretical grounding, and methodological rigor to
effectively prepare students for the complexities of real-
world problem-solving within IS. For example, Thuan
et al. (2023) introduce the concept of DSR as a
pedagogical tool that intersects research, education, and
practice, aiming to foster authentic learning and
knowledge creation. They suggest that structuring the
course to include authentic  problem-solving

experiences can enhance learning. While Hevner and
vom Brocke (2023) build upon this by presenting a
“DSR Proficiency Model”, which proposes essential
skills (emphasising the need for specific skills in
planning, applying, and communicating DSR) and
provides a roadmap for structuring course content, in a
way that facilitates robust learning experiences and
feedback, tailored to diverse educational settings.
Therefore, from the use of Al-generated scaffolding to
enhance understanding by providing content-level
support (CLS) when teaching DSR (Memmert et
al.,2023) to a visual inquiry tool designed to guide
researchers through the process of crafting design
principles (Schoormann et al., 2023), these approaches
help students navigate the complexities of DSR projects,
facilitating better decision-making and reflection.

Of relevance to this paper is the pedagogical
challenge of teaching DSR within the constraints of a
standard course (e.g. an 8-to-12-week course). Existing
studies suggest the need for integrating hands-on,
iterative learning experiences with robust scaffolding,
clear competency frameworks, and practical tools that
support real-world problem-solving. For example,
Nagle et al. (2023) share their practical insights from
adopting a ‘learning-by-doing’ pedagogical approach to
deliver an ADR course. Their insights, grounded in
confessional writing and reflexive analysis, underscores
the value of hands-on, iterative feedback loops, making
it clear that real-world problem-solving can be
effectively integrated within the constraints of a
standard course. Furthermore, the collaboratively
designed DSR teaching framework proposed by
Schlimbach et al. (2023) illustrates how a structured
approach to DSR can empower students to critically
evaluate and design DSR projects. By incorporating
design principles and fostering interactive project
evaluation, the framework supports the development of
DSR projects that are both comprehensive and feasible
within the constraints of a standard course. Finally,
reflecting on supervising over 200 MSc theses, Pekkola
(2023) identifies challenges and offers practical
teaching tips for incorporating DSR within time-
constrained courses. The insights further highlight the
need for streamlined DSR processes and evaluation
methods, directly addressing the pedagogical challenge
of delivering a comprehensive DSR experience within
standard credit limits.

Sammon & Nagle (2023) reveal that neophyte
researchers build confidence in a DSR research
methodology (specifically ADR) through ‘hearing each
other’ and ‘evaluating tangible design artefacts’
throughout an iterative ‘learning-by-doing’ pedagogical
approach. Therefore, from a pedagogical perspective it
is necessary to teach ADR in a fashion that exposes
learners to the principles of implementing ADR, the
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limitations of published ADR studies, and the
challenges of conducting ADR in a real-life scenario
(Sammon & Nagle, 2023). As a result, Sammon &
Nagle (2023) present a ‘learning-by-doing” pedagogical
approach designed to create a tempo that affords
learners the opportunity to experience ADR,
particularly the twists and turns of designing, building,
and evaluating an artefact as a solution to a real problem.

In the next section we present the evolution of the
LA model that accompanies this ‘learning-by-doing’
pedagogical approach. This LA model captures the
learners’ self-reflection data on their “interim struggles”
as part of the learning process within the constraints of
a standard course.

3. Unpacking the LA model iterations

This section reports on the evolution of a simple
hermeneutics-inspired LA model for DSR methods
courses. The design, build and evaluation of this LA
model is presented across three iterations. Iteration One
is based on a retrospective analysis of an Action Design
Research (c.f. Sein et al., 2011) methods course. This
retrospective analysis (conducted in 2022 in an lIrish
HEI), using hermeneutics as an analytical lens, leads to
the emergence of self-reflection questions for learners.
Iteration Two is based on the prospective use of the 1%
version of the simple hermeneutic-inspired LA model
(e.g. using the learner self-reflection questions emerging
from Iteration One) throughout the duration of the same
Action Design Research methods course (2023 roll-out
in an Irish HEI). Iteration Three is based on the use of
the 2" version of the simple hermeneutics-inspired LA
model (e.g. an altered set of the learner self-reflection
questions used in Iteration Two) throughout the duration
of an ®DSR (c.f. Tuunanen et al., 2024) methods course
(2024 roll-out in a Finnish HEI).

3.1. Iteration one

Iteration One sees the emergence of a
hermeneutics-inspired design principle, stating that
learners are ‘Seeking Clarity’, ‘Finding Voice’, and
‘Building Confidence’ in their learning process (as part
of a learning-by-doing pedagogical approach). This
design principle has a concentration on the combination
of three learning activities, namely: reading, drawing,
and talking (see Figure 1).

For the purposes of this research, we view
hermeneutics as an activity that is often described as an
“approach to meaning making” (Myers, 2004 p.104)
and is “primarily concerned with the meaning of a text
or text-analogue” (Myers, 2004 p.105). According to
Myers (2004, 2009) there are seven concepts
underpinning hermeneutics, as follows: historicity, the

hermeneutic  circle, prejudice, autonomization,
distanciation, appropriation, and engagement. In brief
these concepts are defined as follows:

e Engagement: meaning emerges from the
engagement of the reader and the text.

e  Appropriation; to understand the meaning of a
text, we need to make it our own.

e The Hermeneutic Circle: movement of
understanding a text (from the whole to the part
and back to the whole).

e Historicity: historically informed present
informs our interpretation of a text.

e  Prejudice: prior knowledge plays an important
part in understanding a text.

e Autonomization: text has an autonomous,
‘objective’ existence independent of the
author.

e Distanciation: a text takes on a life of its own,
and text is the medium through which we
understand ourselves.

As a mode of analysis, these hermeneutics concepts
help “interpret and understand the meaning of a text or
multiple texts” (Myers, 2009, p.181). Furthermore,
these concepts are very useful “in situations where there
are contradictory interpretations... of events” (Myers,
2009, p.182). Therefore, using hermeneutics aids our
understanding of “what people say and do, and why”
(Myers, 2009, p.182).

design artefact

articles people

- - - finding voice
Figure 1. Pedagogical Design Principle.
Figure 1 highlights that reading, drawing, and

talking play crucial roles in the learning process, as part
of our ‘learning-by-doing” pedagogical approach,

contributing to different aspects of cognition
(knowledge  acquisition).  This  espouses a
complementary learning approach through

incorporating reading (research articles), drawing (the
design artefact), and talking (in-class presentations
about the design artefact) to encourage social learning
and reinforce understanding (Sammon & Nagle, 2024).
Therefore, incorporating such multiple modalities
accommodates diverse learning styles, and combining
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these activities helps to create an engaging learning
experience.

‘Seeking Clarity’ highlights the interplay between
engagement, appropriation, and the hermeneutic circle.
For example, for the hermeneutic circle to work, the
learner needs to be actively reading, writing (reflecting
on their reading), and interpreting (their writings and the
original texts from where their written interpretations
come). ‘Building Confidence’ highlights the impact of
an environment that forces distanciation and
autonomization between the learner and their design
artefact (the shape of which reflects their “current” ADR
understanding) over time. For example, in our course
design, four “show & tell” sessions ensure that the
learner shares their interpretation, harvests peer
feedback, and evaluates the shape of their design
artefact continuously (c.f. Sammon & Nagle, 2023).
Finally, these four “show & tell” sessions can also be
somewhat disarming, as the learner must present their
design artefact at each session. Therefore, this “show &
tell” discourse is building the shared language of the
course group and growing the confidence of each
learner to share and challenge their respective
perspectives (historicity and prejudice), thereby
‘Finding Voice’.

3.2. Iteration two

Iteration Two sees the emergence of our first
attempt at the datafication (prospective) of the learning
process using the simple hermeneutics-inspired LA
model. The insights from the LA model afforded the
opportunity to evaluate an instantiation of the
hermeneutics-inspired design principle emerging from
Iteration One. The LA model delivers learner-generated,
learning-activity-specific, near real-time insights at the
level of the course (e.g. date gathered on 10 occasions
[from week 2 to week 11] during a 12-week course).
This instantiation of the LA model, within the ADR
course, was the 1%t evaluation (naturalistic) of the LA
model in use (c.f. Sammon & Nagle, 2024).

The LA model makes the lecturer aware of the
interim struggles of learners as they learn and enables
the lecturer to act based on these insights. Specifically,
the LA model has two affordances for the course
lecturer, as follows: (i) evidence-based nudges, and (ii)
week-on-week comparative analysis. The evidence-
based nudges create an opportunity for lecturers to
prospectively provide weekly direction to the learners
that positively impacts on the learner’s journey. This is
based on the lecturer’s interpretation of the learner’s
weekly self-assessment of their learning activities.
Furthermore, the week-on-week comparative analysis
creates an opportunity for lecturers to see how the

learning process is unfolding throughout the delivery of
the course.

L J

T

seeking
clarity

building
confidence

finding
voice

overall
learning

Figure 2. Design Principle LA Model Insights.

Using the LA model to capture learner-generated
data around the three learning process patterns affords
both learners and lecturers the opportunity to see and
appreciate: (i) a learner’s personal efforts at meaning
making, and (ii) the outputs of a learners’ personal
efforts, and (iii) their willingness to share these outputs.
Therefore, through a series of evidence-based nudges
and week-on-week comparative analysis we are
elevating the position of feedback throughout the
learning process, at the course level. As an example,
Figure 2 presents a visual of the LA model insights
across the three patterns (showcasing the week-on-week
comparative analysis).

For example, as we can see (Figure 2) for session
five (“show & tell” #2), ‘Seeking Clarify’ is strong,
‘Finding Voice’ is moderate, and ‘Building Confidence’
is weak. Therefore, the evidence-based nudges for
‘Seeking Clarify’ encourages learners to re-read more,
for ‘Finding Voice’ encourages learners to discuss
interpretations with peers outside in-class sessions, and
for ‘Building Confidence’ encourages learners to gain
more feedback through sharing their design artefacts
(and their interpretations).

Overall, our observations suggest that learner
confidence is growing over the duration of the course,
specifically in the four “show & tell” sessions, and
especially as the learners’ respective design artefacts
evolve. This makes sense, given the fact that when the
learner starts session one of the courses, they are
assumed to be a neophyte researcher (e.g. in ADR).
Furthermore, their design artefact does not yet exist.
However, when the learner completes the course, they
are assumed to be confident in their ability to execute a
research study and their design artefact has matured
(e.g. a checklist to evaluate how well the execution of
ADR is documented in IS literature). As visualised in
Figure 2, this evolution is made possible through the
actual existence of a design artefact (tangible output)
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and evaluation of its efficacy in use, along with
presentations of each learner’s emerging story during
the “show & tell” sessions. Therefore, the learner is not
only learning about the topic but is also actively
evaluating and reflecting on their understanding through
the lens of their design artefact. As a result, the design
artefact serves as a tangible representation of their
evolving knowledge and provides a platform for self-
assessment and improvement.

Throughout the 12-week course ‘Seeking Clarity’
is the strongest pattern. However, based on our
observations, the time dedicated to reading and re-
reading papers is always a challenge for the learners.
Furthermore, ‘Building Confidence’ and ‘Finding
Voice’ are the weakest patterns of learning, with the
former being marginally stronger, given the existence
and evolution of the design artefact throughout the
iterations. Therefore, aligned with evidence-based
nudges, the course leaders often encouraged the learners
to keep progressing each week and to be more confident
about the shape of their respective design artefacts.
Interestingly, the course leaders could see this
confidence during the “show & tell” sessions, where
presenting during in-class sessions and overcoming the
challenge of sharing their design artefact was
contributing positively to the learning experience.

The learnings from this iteration suggested the need
to focus more explicitly on the reading, drawing, and
talking learning activities. Being able to appreciate the
combinational patterns of these learning activities
would offer visibility into the learner efforts at ‘Seeking
Clarity’, ‘Finding Voice’, and ‘Building Confidence’.
To achieve this explicit focus necessitated some of the
learner self-reflection questions (emerging from
Iteration One) to be restated as dichotomous items.
Therefore, the learner could now assess the extent to
which a statement described their behaviours or
experiences and respond, ‘yes’ or ‘no’. See Figure 3 for
the statements linked to the ‘reading’ learning activity
as part of the revised learner self-reflection questions.

3.3. Iteration three

Iteration Three sees the emergence of an
adjusted LA model that allows for greater visibility into
the learning activity patterns throughout the duration of
a course delivery. This facilitates producing more
meaningful ‘week-on-week  comparative  analysis’
visuals and weekly evidence-based nudges to extract
value from the weekly qualitative feedback provided by
learners. This instantiation of the LA model, within the
*DSR course, was the 2" evaluation (naturalistic) of the
LA model in use. See Figure 4 for a digest of the eight
self-reflection questions as part of the LA model.

Question 1 0 pts

Select the statement that best reflects your module learning activities
(reading) this week

O |read a'new' article, | discussed the article with a peer, and | made changes to
my design artefact (because | found something useful in the article).
| read a 'new’ article, | discussed the article with a peer, but | did not make
changes to my design artefact (because | did not find something useful in the

article).

| read a 'new’ article, but | did not discuss the article with a peer, and | made
changes to my design artefact (because | found something useful in the article).

| read a 'new' article, but | did not discuss the article with a peer, and | did not
make changes to my design artefact (because | did not find something useful in

the article).

| did not read a ‘new' article.

Figure 3. ‘Reading’ Learning Activity Statements.

Design Learning Self-Reflection Question

Principle Activity at|a2 |03 as

Hermeneutic Concept

Historicity

Autonomization Building Drawing &

Confidence | Talking

Q5| Q6 | Q7 | a8

Engagement Seeking Reading & x| x elg|g| &2

: . S| 8| 2| £|¢E

Tz Appropriation Clarity Drawing & g £ E E
5 2l =S| E| 2|2
S | Prejudice ) slElcls]|®
B Judice Finding Reading & x | x =R =0 - RV
g Voice Talking §1%|¢E % =
S 5 5
E glelslg| s
5 S| e|%5|8|F
= SlE|2| w8
2le2|Z|F| 8

X
Distanciation

Figure 4. LA Model Questions.

Overall, the quality of the student learning on the
®DSR course was moderate to strong (3.38 average).
Interestingly, the weekly scores (provided in Q8) reveal
that weeks 1-4 were moderate, where weeks 5-8 were
strong. However, most importantly, each week shows an
improving student perception of learning. Reflecting on
Figure 2, this observation is also broadly in line with the
quality of learning pattern observed in the ADR course
(Iteration Two). Analysing Q1 (see Figure 5) we can see
that every student in the class is in fact reading (to be
expected having provided an extensive reading list).
However, an analysis of Q7 further unpacks this sense
that ‘everyone is reading’. Overall, the class are more
inclined to read papers and make changes to their design
artefacts (draw) than they are to discuss the papers with
each other before making changes to their design
artefacts. Therefore, the ongoing drawing of their design
artefacts is driven by reading more so than talking. This
presents a question around the opportunities being
provided to students to talk about these papers
(assuming they are in fact read). In further analysing Q2
the class are more inclined to re-read papers and make
changes to their design artefacts (draw) than they are to
discuss the re-read papers with each other before
making changes to their design artefacts. Therefore, as
in Q1, the ongoing drawing of their design artefacts is
driven by re-reading more so than talking. Sometimes
the class are not engaging in re-reading papers, but this
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is not a concerning pattern. Again, these observable
patterns around reading/re-reading driving the drawing
of the design artefact are in line with those made in the
ADR course (Iteration Two).

Analysing Q3 (see Figure 5) it is interesting that the
students are most often not sharing their design artefacts
for evaluation. If the pedagogical approach used on the
course (e.g. learning-by-doing) was espousing iterative
cycles, then the absence of artefact sharing throughout
the course, and especially toward the end of the course
(more unanimously), would suggest a failure (by the
students) to appreciate the role of evaluation in DSR
(and within iterative cycles) to improve a design
artefact. Again, as highlighted in Iteration Two, this
failure in ‘Building Confidence’ by sharing a design
artefact for evaluation was also observed in the ADR
course.

Reading-Talking-Drawing| 2 3
Reading-Talking 0 O
Reading-Drawing 1 1

Reading 1 1

No Reading 0 0O
Re-Reading-Talking-Drawing 2 2
Re-Reading-Talking 0 O
Re-Reading-Drawing ' 2 | 1
Re-Reading 0 1

No Re-Reading O 1

ARTEFACT SHARING

Sharing-Talking-Drawing 1 |3 1 1 /2|1 1 0
Sharing-Talking 1 0 1 /2 1 1 0 0
Sharing 0 1 1 0 0 0 0O 1

NoSharing|2 1 |2 1.2 2 4 &

Figure 5. Learning Activities Patterns.

Presenting the analysis of Q4 and Q5 as a PICK
chart (plotting the effort invested in, and impact of,
course learning activities), it can be observed that from
wkl to wk8 students are seeing an increased impact
from a ‘just right’ effort throughout the *DSR course
(see Figure 6). Outside of the ‘re-reading’ learning
activity, the movement from wkl to wk8 is positive.
Most notable movers are ‘attending “show & tell”
sessions’, ‘artefact sharing’, and ‘attending “re-visiting”
workshops to (re)-consider the design echelon’.

In the next section we provide a digest (from the
perspective of the ®DSR course leader) on the impact of
the LA model insights (specifically Q7) on the future
design of the course.

4. The LA model: A proof-of-value

Reflecting on the initial delivery of the °DSR
research methods course and the insights presented

through the LA model, several considerations emerge.
These considerations have the potential to improve the
®DSR course delivery and learning experience in
subsequent years. Furthermore, given the similar
observations between the ®DSR course (Iteration Three)
and the ADR course (Iteration Two), the reflections of
the ®DSR course leader also have relevance for the
future design of the ADR course. These considerations
also reflect broader issues in educational design and
pedagogical approaches, offering valuable insights to
optimise learning experiences within educational
settings. Furthermore, Iteration Three further highlights
the relevance of several hermeneutics concepts, linked
to the experiences and challenges of both the learners
and the ®DSR course leader.

° . 0
-
of7 8

(!
v

reading @
re-reading
discussing
artefact sharing

' preparing s&t @

attending s&t @
s&t for artefact validation

re-visit for design echelon
re-visit for design knowledge
developing eDSR output

just showcasing week#1 (1) &
week#8 (8] feedback

Figure 6. Learning Activities PICK Chart.

The learners faced an initial struggle in adapting to
the flipped classroom approach, which depends heavily
on learners’ pre-class preparation. The course leader
reflects that “the pre-course assignment instructed the
students to read the reading package before the course
and apply the eDSR methodology to the provided
teaching case, specifically for the problem echelon. All
students did submit their pre-course assignments before
the first session, but it was obvious that they had not
read the materials fully”. This issue is critical as it
impacts the depth of in-class discussions and the overall
effectiveness of learning. The need to adjust pre-course
assignments to ensure foundational understanding
suggests that the flipped model requires a more robust
engagement. Through embracing a flipped classroom
approach, the course leader encourages learners’ active
engagement with the course readings before the start of
the course. As we have experienced in the previous two
iterations (both retrospectively and prospectively) this
engagement is critical (from a hermeneutical
perspective) as it underlines how meaning emerges
through active interaction more than passive reception.

This appreciation of the pedagogical approach is
further evidenced in the struggle learners had in making
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the ®DSR concepts their own (appropriation from a
hermeneutical perspective), as shown by their difficulty
in applying the pre-course reading to their projects. This
was linked to a mismatch between the teaching case
used in the course and the learners’ existing knowledge
bases (prejudice from a hermeneutical perspective).
Therefore, learners chose unfamiliar topics for their
projects, leading to overwhelm and time management
issues. The course leader reflects that “while the
teaching case offered the students a clear problem
setting, it became obvious that students did not try to
choose problems familiar to them (based on their PhD
dissertation research work), but instead launched into
developing project ideas on unfamiliar topics. This
clearly overwhelmed the students and created time
management issues (as reported through the LA model).
For example, these challenges were visible during
weeks 2-4 especially, but improved after the project
focus was locked in by the lecturer .

Reflecting on this outcome, the course leader
suggests the need to alter the course design to align with
learner backgrounds; for example, using learners’ own
dissertation topics as a basis for projects to help them
internalise and personalise, thereby enhancing relevance
and engagement. The course leader reflects that “it
could be better to try to develop the course project from
students’ own dissertation research topics so they could
move more quickly to forming different design echelons
and possibly adapt their own research into an *DSR
project later”. Comparing this outcome to the
experiences within the previous two iterations (in an
ADR context) suggests that while a more generic project
ask can also create challenges for the learner, it creates
the opportunity for the co-existence of prejudice and
historicity (from a hermeneutical perspective). For
example, the course leader reflects that “the teaching
case directed students to work on similar albeit slightly
different topics, and this helped the students to share
their experiences and easily comment on each other’s
work during the session ”.

It is also worth appreciating that the students
registered on the ®DSR course were neophyte DSR
researchers (had no prior experience with DSR).
Therefore, while the students were offered a reading
package of the key DSR articles (covering the past two
decades), it became obvious that the students had not
fully understood the concepts. As a result, this lack of
learner DSR experience, reflects the concept of
historicity (from a hermeneutical perspective), where
their historically informed backgrounds (or lack thereof)
significantly influenced their understanding and
interpretations of the ‘new’ reading material.

Given the recency of the ®DSR methodology, there
is a lack of published exemplars of °DSR projects. This
posed challenges for student understanding and

effectively executing * DSR. Notwithstanding this, the
lecturer did attempt to resolve this issue by developing
their own ¢DSR project during the course (in tandem
with the student’s completing their course project). The
course leader reflects that “zhis way, it was possible for
me to understand some of the challenges that the
students were facing during the course as | was required
to do the same things”. This reality underscores the
importance of having accessible, high-quality resources,
including journal articles and conference papers that
focus on specific aspects of DSR (e.g. ADR or *DSR),
to guide and inspire neophyte learners. In fact, the
course leader also reflects that they were in a position
“to write an eDSR exemplar (based on a recently
completed ¢DSR project). This exemplar write-up was
given to the students during week 7 of the course. This
clearly had a positive impact on the students and
improved their understanding of how to present their
own work, especially for the final course session that
focused on demonstration and evaluation echelons”.
This lack of published exemplars also connects to
the learners’ struggle with the concept of design
knowledge creation (often treated as an afterthought).
The course leader reflects that “while the students
successfully made plans for the demonstration and
evaluation echelons of their projects, the design
knowledge development was more of an afterthought in
their session 7 & 8 presentations”. This further
highlights a gap in students’ ability to connect
theoretical concepts with practical applications and
demonstrates the value of the LA model where
evidenced-based nudges can reinforce the importance
and applicability of certain ®DSR concepts through
frequent messages on the integration of theory into the
practical elements of the course. Finally, from a
hermeneutical perspective, this brings the hermeneutic
circle into sharp focus where the course structure
attempted to move students from an understanding of
individual components of °DSR (like the problem
echelon) to a grasp of the whole methodology and back
again. However, the students’ challenges in linking
design principles to design requirements suggest that
this circular understanding was not fully achieved,
limited in no small part by a lack of published *DSR
exemplars. This prompts a re-evaluation of the course
materials (to include high-quality ®DSR exemplars),
while also highlighting the need for continuous re-
reading of course materials (e.g. the DSR theorization
articles). It is worth mentioning that re-reading is an
ongoing challenge for learner cohorts across all three
iterations. The course leader reflects on a typical
problem where “the developed designed principles did
not connect well to design requirements and,
furthermore, they were not typically planned to be
evaluated. Moreover, students focused on the artifact
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demonstration and evaluation in terms of performance
or utility. This is, of course, a fine outcome for a DSR
project but this did not meet the teaching goals of the
course to make the connection between the artifact
design and theorizing based on the evaluation results .

The course leader further reflects that “this
outcome is likely to be related to the issue of the students
not fully embracing the flipped classroom [pedagogical
approach] before the start of the course sessions, and
not reading the articles. It was clearly too difficult to
consider the theorisation aspects during weeks 6-8 as
they were now reading articles for the first zime”.
Interestingly, from a hermeneutical perspective, this
also introduces the concept of prejudice, which is
mirrored in the assumptions both students and the
course leader brought into the learning environment.
Students likely had preconceived notions about what
constitutes a research methodology, which may have
influenced their initial engagement with the °DSR
material. Similarly, the course leader had expectations
about the students’ preparatory reading and engagement
that were not met.

Finally, from a hermeneutical perspective, the
concepts of distanciation (where the text takes on a life
of its own) and autonomization (where the text has an
existence independent of its creators) are reflected in the
learners’ struggle to understand and apply the *DSR
methodology. However, it is interesting that the
teaching case (text) complemented by the °DSR
exemplar drafted by the course leader (text) enabled the
learners to understand themselves and their °*DSR
research capabilities (as a distinct, self-contained text
submitted for evaluation). The course leader reflects that
“still, the students were able to accommodate the needs
of the course and add sufficient content regarding
design principle development for their week 8
presentations and later to their written reports”.
Interestingly, learners often find that their initial
interpretations are inadequate and need further
development throughout the course (highlighting the
value of iterative learning through continuous
feedback). In fact, this is a recurring pattern across all
three iterations. The course leader reflects that “if is
evident that more front-loading of the design knowledge
development is needed in the beginning of the course
and this needs to be re-visited at least every second week
at the “show & tell” sessions of the course”.

We now discuss the significance of our work in the
next section.

5. Discussion
Adopting a ‘learning-by-doing” pedagogical

approach (active learning) is particularly well-suited to
addressing the challenges associated with teaching

complex methodologies like Action Design Research
(ADR) and echeloned Design Science Research ((DSR)
(c.f. Nagle et al., 2023) and thus supporting the research
capability development of the post-graduate students.
Therefore, providing a deep, contextual understanding
of these methodologies, while balancing between
theoretical understanding and practical application,
demands innovative teaching strategies that deliver (i)
hand-on experience, (ii) real-world problem solving,
(iii) critical thinking and adaptability, (iv) collaborative
learning and reflection, and (v) enhanced engagement
and retention. As a result, by integrating the principles
of ADR and °DSR into active learning projects,
educators can provide students with a robust toolkit that
is not only theoretical but also deeply rooted in practical
application. This approach not only equips students to
handle the complexities of DSR but also prepares them
to contribute effectively to the field of IS research and
practice.

The application of hermeneutics principles within a
LA model, tailored for DSR education, serves as a prime
example of innovative practice, particularly relevant to
analytics-supported DSR course design and delivery.
Our work intersects deeply with the core objectives of
DSR by focusing on the iterative design and evaluation
of an educational artifact (a learner self-reflection tool)
tailored to enhance learning experiences. By leveraging
real-time data analytics and self-reflective insights, our
model not only supports educational service design but
also enhances the co-creation of value between learners
and educators. This can be achieved by iteratively
adapting educational practices to meet emerging
learning needs, thereby preventing the potential co-
destruction of value in learning environments. Our
approach underscores the transformative potential of
integrating analytical tools within educational settings,
setting the stage for future innovations. The
implementation of this LA model exemplifies how
digitalisation and datafication innovations can
profoundly impact the design and delivery of
educational courses.

The hermeneutics-inspired  ‘learning-by-doing’
pedagogical approach is an effective way to expose
neophyte researchers to a new methodology (ADR and
®DSR in this case). Furthermore, hermeneutics is a very
useful lens for analysing learning in the context of a
research method. For example, hermeneutics examines
learner engagement with new texts, as well as re-
engagement with previously used texts. This highlights
the hermeneutic circle in action, where the learner goes
back to check/re-evaluate their initial understanding,
moving between texts and sections of texts, to
appreciate differing contexts, to generate new and/or
improve existing interpretations (c.f. Sammon & Nagle,
2023).
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Such engagement contributes to increased
appropriation and decreases an overreliance on
prejudice. Over time this engagement also leads to the
development of learner historicity and their ability to
converse with their peers, about the things they read,
improves. For example, where the learners work
together on the ADR course (over the 12-weeks) and the
®DSR course (over 8 weeks) they develop a sense of
community and growing awareness of their ‘new’
language being spoken and practices being
appropriated. It is fair to say, they now have history and
can talk to each other. Therefore, the relationship
between learner appropriation and the hermeneutic
circle leads to improved understanding over time. This
is often visible in the reshaping of the design artefact,
following a reshaping of the learner’s interpretation.
Furthermore, hermeneutics establishes if the learner is
open to embracing distanciation and creating a sense of
autonomization by releasing their interpretations (their
design artefact) into the wild. For example, we viewed
both the autonomization and distanciation concepts as
great indicators of the increasing confidence of the
learners as they moved through the respective courses.

When we design our pedagogical approaches, we
should do so in such a way that we are ensuring (as much
as is possible) that our design with enable a learner “fo
seek clarity, to find voice, to build confidence” (see
Figure 2).

5.1 Implications for research

Overall, this paper delivers both theoretical and
practical contributions to the ongoing development of
effective, responsive educational practices and tools for
teaching DSR, while also enriching the conversation
around learning processes and analytics in Higher
Education Institutions (HEIs). This study exemplifies
how engaged scholarship can be conducted in
educational settings, producing actionable insights and
innovative artifacts that contribute to both the theory
and practice of design science. In this research, each
iteration not only enhances the practical utility of the LA
model but also enriches the theoretical understanding of
learner “interim struggles” and their progression,
offering insights into how hermeneutics principles can
guide the design and evaluation of educational tools.

Firstly, this paper introduces a hermeneutics-
inspired design principle for LA model design. This
design principle offers a novel way to interpret
qualitative (learner self-reflection) data about learning
experiences, innovating in both educational research
and LA methodologies. This paper also advances our
knowledge of the “interim struggles” learners face
throughout the learning process, a concept that remains
somewhat underexplored in literature (Sammon and

Nagle, 2024). Therefore, analysing these “interim
struggles” in near real-time, through our LA model,
provides insights into the cognitive and affective
challenges learners encounter, contributing to a deeper
understanding of learning processes in complex
domains like DSR. This approach can provide new
insights into learner behaviour and cognition,
emphasising the interpretive nature of learning which is
often overlooked in quantitative approaches to LA.
Finally, by focusing on ‘learning-by-doing’, this paper
also contributes to our understanding of experiential
learning (enriching existing theoretical perspectives on
active learning) within the specific context of DSR
education.

5.2 Implications for DSR teaching practices

From a practical perspective, the paper details the
development and refinement of a learner self-reflection
tool that can be used by educators to better understand
and support their students’ learning journeys. This tool
can help educators make informed decisions about
pedagogical adjustments and interventions, potentially
improving learning outcomes. Therefore, our work
illustrates how abstract pedagogical theories can be
operationalized, using a DSR mindset, into tangible
learning tools. This contributes to bridging the gap
between theory and practice in educational technology,
offering a blueprint for other researchers and
practitioners looking to implement theory-driven tool
development.

Furthermore, the datafication of learner reflections
promotes a data-driven culture in educational settings
and supports the broader trend towards evidence-based
educational practices, leading to more systematic
improvements in teaching and learning strategies. The
instantiation of the LA model in diverse educational
settings (an Irish and Finnish university) highlights its
adaptability and relevance across different cultural and
educational environments. This versatility makes it an
invaluable design artefact for educators. Finally, the
introduction of the learner self-reflection tool,
specifically for DSR research methods courses,
contributes directly to the enhancement of teaching
methods. By better aligning teaching practices with the
needs and “interim struggles” of learners, educators can
more effectively teach complex applied research
methods like ADR and ®DSR. Therefore, our ability to
elicit deep, reflective insights from students can enhance
engaged learning practices. This aligns with the push
towards more interactive and student-centered learning
environments, where students are active participants in
shaping their educational experiences.
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6. Concluding remarks

This paper presents a simple hermeneutics-inspired
LA model for the delivery of DSR courses. Our
hermeneutics-inspired LA model captures and evaluates
the “interim struggles” learners face, fostering a deeper
understanding of their learning processes through
iterative self-reflection. The study spans three
developmental iterations across two European Higher
Education Institutions (HEISs), each iteration refining the
model to better align learner self-reflections with the
evolving complexities of DSR methodologies,
specifically ADR and °®DSR. The hermeneutics
principles highlight the complex dynamics at play in
educational settings, particularly when introducing
sophisticated, methodology-driven content like ADR
and °DSR. They suggest that both the course content and
pedagogical approaches need continuous adaptation to
better suit the learners’ backgrounds, expectations, and
engagement levels. While the LA model provides a
novel approach to monitoring and enhancing learning
through continuous feedback, it also highlights areas
where theoretical and practical aspects of the course
need reinforcement, such as the connection between
artifact design and theoretical understanding. Finally, by
documenting the iterative process of designing,
building, and evaluating the learner self-reflection tool,
we are providing a valuable case study for the DSR
community. Our iterative approach emphasises the
importance of continuous refinement and adaptation in
tool development, promoting a model of engaged and
responsive scholarship.

Our work to date reveals that we are in no way
finished designing, building, and evaluating our LA
model. We are aware that across the three iterations
(reported in this paper) the class size has always been
small. As a result, a limitation of this work is the
absence of meaningful team-based activities, where
structured teamwork could improve the learning process
and outcomes by leveraging collective knowledge, peer
feedback, and shared problem-solving.
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