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ABSTRACT: Enterprise Architecture Modelling is about understanding organisational situations
which often do not have a definitive formulation, with a right or wrong solution and involves
understanding the different perspectives of an enterprise, such as its goals, processes and
Information Technology, and how they relate and affect one another. It is often described as
dealing with a “wicked problem” and teaching Enterprise Architecture Modelling has many
challenges. One of the teaching and learning approaches for teaching such subjects is Active
Learning. In this paper, we describe how Active Learning and a sequence of learning activities
have been used in a Masters level Enterprise Architecture modelling course. The research
questions addressed in this paper are i) What are the students’ perspectives on active learning
tasks such as student presentations and peer feedback? and ii) Can sequences of active learning
tasks be beneficial for students learning Enterprise Architecture modelling? The results from the
study show that the students perceive the learning activities as positive.

1 INTRODUCTION

The rapid changes in organisations and the digitisation trends call for a better understanding of
organisations and the business context. Enterprise Architecture (EA) is a discipline that aims to bridge
the business strategy of an organisation with its Information Technology (IT) strategy [1, 2]. Information
Systems (IS) modelling and Enterprise Modelling (EM) are means to understand the organisational and
business contexts and to obtain a deep understanding of the contexts and needs before designing IS.
EM’s scope is beyond IT infrastructures, data and IT applications in an organisation, or single solutions
to specific business functions within an organisation. It spans enterprise-wide concerns that involves
numerous stakeholders both within and outside of an organisation. EM is aimed to support business
challenges such as understanding organisational dependencies, identifying the need for change,
improving organisational and business processes and, most importantly, to bridge the organisational and
business strategies [3]. Learning EM and EA modelling includes learning to analyse enterprise
situations, conceptualise them, structure the concepts according to the EM methods and modelling
languages. Analysis of enterprise situations includes communicating with the domain experts to elicit
knowledge as well as communicating the model and its contents to different stakeholders [4]. It is a
participatory activity where the enterprise modeller needs to be able to elicit the relevant knowledge
from the domain experts to create the model, and also present and communicate the model and its
contents to the various stakeholders of the model.

EM has also been described as a “wicked problem” by many authors, e.g. [3]. It is about understanding
organisational situations which often do not have a definitive formulation, or a right or wrong solution,
and involves understanding the different perspectives of an enterprise, such as its goals, processes and
resources, and how they relate and affect one another. EA modelling is using EM to understand how an
organisation’s business and IT strategies relate.

Teaching EM is of interest to several researchers in the field [5, 6]. However, there is limited literature
reporting relevant studies. There are a number of challenges related to teaching the subject for Masters
students, which includes the challenges of teaching IS as well as helping students understand enterprises
and business related situations. Some of these challenges have been identified and include providing a
challenging and complex real-world environment within which to apply the students’ theoretical
knowledge and allowing them time to reflect upon their practice and develop metacognitive strategies



capable of adapting to new and evolving situations. Other challenges that have been identified are to
teach students how to overcome difficulties in dealing with ambiguity and vagueness, how to develop
and apply transferable analytical and problem-solving skills, and how to develop self confidence.
Furthermore, enhancing students’ motivation has also been reported as challenging [7].

Teaching EA modelling must include teaching students how to deal with a lot of complexity and wicked
problems and therefore, appropriate learning approaches must be considered. The Active Learning
approach has been proposed as a means of engaging and motivating students and enhancing the skills
relevant for dealing with wicked problems, e.g. [8]. Active Learning is considered as a means of
engaging students in their learning process, which helps promote higher order thinking skills [9], and
includes a numbers of activities such as real-world case studies [10], student presentations and peer
assessments and peer feedback [11]. Furthermore, a number of such activities could be assembled to
form a learning sequence to provide a meaningful and engaging learning experience for the students
[12]. Earlier research also show that such learning activities are also favoured by students, e.g. [13].

In this paper, we describe how Active Learning and a sequence of learning activities have been utilised
in a Masters level EA modelling course. The learning outcomes for the course includes that the students
establish practical skills in creating good business and enterprise models that enhance the understanding
of the design of IT systems. The overall research approach for the course has been Action Research [14],
where a cycle of planning, action and reflection was considered. The main aim of our research is to
improve our courses by understanding the needs of the students and by obtaining their feedback and
input for improving the learning activities.

The research questions addressed in this paper are i) What are the students’ perspectives on Active
Learning tasks such as student presentations and peer feedback? and ii) Can sequences of active learning
tasks be beneficial for students learning EA modelling? We describe how a sequence of learning
activities, consisting of individual student presentations and peer feedback in small groups and group
reflection, were included in a Masters level EA modelling course and the students’ perception on the
learning activities. The perspectives of the students have been obtained through mini surveys using an
online survey tool, reflection notes and through a larger online questionnaire at the end of the course.
The results show that students perceive the learning activities as positive.

The rest of the paper is organised as follows: Section 2 provides an overview of the related work; Section
3 describes the research method; Section 4 provides a description of the course, the pedagogical
approach and the learning design; Section 5 describes the results which are the students’ perspectives of
the learning activities; Section 6 discusses the results and Section 7 concludes the paper.

2 RELATED WORK

This section provides an overview of EA modelling, the main approaches that have been used to teach
EA and IS modelling, Active Learning and learning design.

2.1 Enterprise Architecture Modelling

EA modelling is the creation of models, or more precisely enterprise models, for the understanding and
management of the business and IT infrastructures in enterprises. EA’s scope spans beyond IT
infrastructures, data and IT applications in an organisation, or single solutions to specific business
functions within an organisation. It spans enterprise-wide concerns that involves numerous stakeholders
both within and outside of an organisation. It is concerned with making sense of enterprise situations
and as a support for communication [15]. EA is a means of reducing the gap between organisational
context and the technology within an enterprise [16].

Learning EM is often challenging for IS students and they acquire a basic, cursory understanding of the
subject, EM methods and techniques, but lack the skills and the ability to apply them to organisational
settings [17]. Ensuring that the students can envisage how they could apply the knowledge and methods
that they learn in class to real-life organisational situations is another challenge [10]. The need to
enhance the competences of IS students to include modelling skills to document the key concepts, such
as the domain of application, and to be able to understand the organisation’s business processes have
been highlighted by many authors, e.g. [18].

The competencies and skills required to conduct EA modelling are quite complex and draws from many
areas. It requires the ability to apply the knowledge, theories and methods that have been learned in the



classroom to real world organisational situations [10]. Some of the core competencies required for
conducting EM and EA modelling include the ability to model, plan, facilitate and lead modelling
activities and interview domain experts [3, 4]. Furthermore, the ability to define a relevant problem that
is feasible to model is an important competence to be able to apply what is learned about EM modelling.
Presenting the contents of the models to their users and stakeholders and the implications of the results
of modelling is another important competence in conducting modelling activities. Other key capabilities
expected of IS graduates also include development of multiple perspectives and analytical, evaluative
and problem solving skills [19]. From an industry perspective, the ability to apply effective
methodologies and communication are important competencies [20].

2.2 Teaching Approaches for EA and IS Modelling

Different approaches to teaching IS has been described in literature, e.g. in addition to traditional
lectures, a project-based part has been a part of IS courses [21]. One of the most popular approaches that
have been used in teaching IS and EM is the use of cases. Students find cases as an efficient way to
learn, which also increases their engagement with the subject [22]. Cases have been presented to students
in many forms such as descriptions, simulations [23] and real-life organisations [10]. Using cases as a
teaching approach enables the instructor and the audience to focus on real issues faced by organisational
situations, and it encourages the students to develop multiple perspectives and analytical and problem-
solving skills. Recker and Rosemann (2009) report that such cases allow students to transfer the
methodological knowledge to real and realistic organisational situations. It supports the students to
deepen their technical and methodological knowledge and they are better prepared to apply this
knowledge across many domains and organisational contexts. Cases have been used in IS courses as
well as EA and modelling courses. An example of using cases to teach EA is reported in [24]. Students
were taught EA theory, best practices and standards, and were asked to work on a case as a part of group
exercise.

Selecting appropriate cases for teaching is not trivial. Cases are reported to enhance students’
engagement in the subject, provided that the case is interesting for them [22]. There is also the initial
threshold of introducing the case and the context of the organisation to students. Reusing cases have
been suggested by teachers [22]. While reusing cases has many benefits, it can also pose many
challenges. For example, the case may be too specialised and may not meet the goals of the course of
interest. Furthermore, the teachers and students could get bored if the same case is used in many courses.

To meet the challenges in working with real or realistic cases that encompass the IT and business
contexts in organisations, groupwork or teamwork has been a popular approach in EM courses, e. g.
[24]. Groupwork can facilitate multiple views and perspectives of the case, and the students can enhance
their interpersonal skills and collaboration skills [25]. Groupwork does not guarantee that there is good
teamwork among the students that would enhance their skills. Students may decide to split the task into
smaller parts and each member works on individual parts which they put together at the end without the
experience of any teamwork. Groups could also have free riders that don’t contribute their fair share of
the groupwork. Due to such challenges, the need for careful design and planning of groupwork has been
a discussion point by researchers.

The flipped classroom, in recent times, has become a means of reducing the unidirectional lectures and
enhancing active learning activities during class time. Flipped classrooms have received positive
feedback from students and one of the benefits that have been identified is that the lessons, for example
in the form of videos, recorded lectures or other, can be viewed by students numerous times before the
class [26].

2.3 Active Learning - Presentations, Peer Feedback and Reflection

Active Learning [9] is a means of engaging students in their learning process, which helps promote
higher order thinking skills such as those identified in the higher levels of the Bloom’s Taxonomy [27,
28]. It is a learner-centred approach that involves the learner performing meaningful activities and
critically thinking about what they are doing [12]. Active learning includes several types of activities
such as group discussions, PBL, peer assessments, presentations and giving and receiving feedback [11].
The active learning approach has been used in teaching IS subjects and examples include crowdpolling
[29] and case studies from real organisations [10]. For the work reported in this paper, groupwork,
student presentations, peer feedback and group reflection were the active learning tasks that were used.
Hence, we will focus on those active learning activities.



Student presentations are a form of active learning, that enhances students’ communication skills, which
is particularly relevant in conducting EA, where the EA modeller is expected to be able to communicate
with various stakeholders [3, 4]. Presentation of groupwork in an EA course was reported in [30], where
student presentations were included as a part of problem-based learning. Presentations have shown to
have multiple benefits to students such as overcoming speaking anxiety [31], enhanced class interaction,
participation and interest in the subject [32]. Additional benefits include a broader variety of learning
opportunities and content, enhanced listening skills and preparing students for their future employment
through developing a number of transferable skills [13]. For teachers, it is also a means of assessing the
knowledge of the students. However, literature as well as our own experience show that presentations
can cause anxiety for students and students often rank presentations unfavourably [13]. Reducing the
duration of the presentation and the size of the groups have been proposed as means of reducing
students’ anxiety.

Peer learning has been described as the “use of teaching and learning strategies in which students learn
with and from each other without the immediate intervention of a teacher” [33]. It encourages students
to take responsibility for their own learning. Examples of peer learning include student-led workshops,
study groups, team projects and peer feedback. It is a way for students to take control of their own
learning in collaboration with their peer students. It can promote critical reflection among students,
enhance their communication skills and can enhance students’ openness to feedback. The importance of
both receiving and providing feedback to peers has been discussed in the literature [34]. One of the
important benefits of this in the interactions that take place among the students that enhance their
learning and understanding, amongst other skills. By providing feedback, students learn through meta-
processes such as reflection and justification of what they say to their peers. Furthermore, by expressing
and articulating what they understand to their fellow students, they enhance their own understanding of
the subject. Peer feedback could enhance skills such as critical reflection, active listening and learning
to accept feedback [35]. Research also suggests that peer reviews can also cause students to look at their
own work more critically [36].

Feedback in the context of education has been defined as basically any kind of information that is
provided by some agent and that informs learners about their performance or level of understanding
[37]. Boud and Molley (2013) propose that feedback could be a process where there is a bilateral
exchange of information between students, where students act as active learners and inform their
judgements to their fellow learners as well as seek information and judgement from their peers. Boud
and scholars see this as a more sustainable model rather than a unilateral process where information is
transferred from the teacher to students [38]. Giving and receiving feedback are both important parts of
the learning process as it also encourages students to compare their results to the learning targets [39].
Feedback on the quality of conceptual models created by students in IS courses have been studied, where
a simulated model is used to provide augmented feedback on students’ models. Studies have shown that
it has contributed to students’ understanding and learning and improved their learning outcomes [40].
The role of feedback in learning conceptual modelling and possible forms of feedback, beyond
numerical points or grades have been discussed. Textual or graphical feedback, and more meaningful
and timely means and forms of feedback may be relevant in conceptual modelling [41].

Peer reviewing and assessment are also active learning and include an element of providing peer
feedback. Challenges in peer reviewing have been identified by Pearce et al. (2009). There can be
variations in the quality of the peer review, as the skills among the student peer reviewers vary.
Literature suggests that while peer learning activities may be positive, peer assessments among students
where students make formal assessments of one another can be seen as negative [33]. It has been argued
that peer assessments could undermine the benefits of peer feedback and that peer assessments may not
always be reliable as a form of assessment [42].

Feedback is also identified as a means of enhancing reflection among students [43]. Reflecting upon the
learning experience has long been identified as an important activity that enhances the learning [44].
The overall process is described as looking back at the experience and analysing what they had learned.
Reflection could be conducted as a formal activity by following a reflection and learning model, e.g.
[44], which includes revisiting the experience, attending to the feelings and then reassessing the
experience to identify what they had learned from the experience. Reflection could be conducted in
many ways such as by keeping reflection diaries [45] or writing reflection logs [46].



2.4 Learning Design

The design of learning activities and sequences of activities based on the teaching-learning approach is
of utmost importance. Two important axes to be considered have been described as the didactical
rhombus [47], where one is the epistemic dimension and the other is the pedagogic dimension. The
epistemic dimension considers the scientific knowledge versus the real world, while the pedagogic
dimension considers the teacher’s perspective versus the students’ perspectives. Designing learning
activities by identifying the learning approach and the focus, e.g. a learner-centred activity which
emphasises a real-world situation, is important.

The literature on Active Learning identifies a number of learning activities to engage students and they
are often incorporated in a specific learning approach, such as problem-based learning [12]. They are
often put together as a learning sequence, with clear learning objectives. Examples include group work
followed by presentations and/or peer feedback.

Examples of using learning sequences in science and engineering have been reported in literature. For
example, student doing something and predicting the outcome [48]. Of equal importance is also the
teacher’s perspective, where learning sequences can be considered as planning maps, that help them to
focus on specific learning objectives and ways of engaging students. Interviews with the teachers
indicated that they found learning sequences helpful in their teaching.

3 RESEARCH METHOD

The Action Research methodology has been considered as an appropriate overall approach for the
course, where a cycle of planning, action and reflection is considered, to improve the course contents
and learning activities every year [14]. Actions Research provides a means of systematically inquiring
and analysing qualitative data that can stimulate self-reflection, critiquing and improving the practice of
teachers and educators [49]. Hence, by reflecting upon the previous years' courses and improving the
learning activities have been central elements for this course. In this paper, we report on students’
perspectives on specific learning activities and a learning sequence that was introduced as a part of the
course.

Data for the active learning tasks were collected in three different ways: i) Mentimeter-based mini
surveys, ii) group reflection, and iii) online questionnaire at the end of the course. The Mentimeter
survey was conducted immediately after the learning activity at checkpoint 2, with the aim to capture
students’ perceptions of the specific activities while they were fresh in their minds. The reflections notes
were written by the groups, as a part of the checkpoint 2 learning activities. At the end of the course, all
the students were invited to respond to an online questionnaire, created using the Nettskjema application.
The questionnaire included general questions about the course, questions related to specific learning
activities and contents, and also included open-ended questions. The Mentimeter surveys and the parts
of the online survey that are relevant to the topics discussed in this paper were posed as statements, and
the students had to indicate their level of agreement to the statements (Strongly agree, Agree, Neither
agree nor disagree, Disagree, Strongly disagree). Simple descriptive statistics have been used to analyse
the online survey data. Thematic analysis was used to analyse the group reflection notes, to identify the
main concepts and the themes.

4  COURSE DESCRIPTION

The course is a masters level course in the Computer Science department, on Enterprise Architecture
for Enterprise Innovation. It is worth 7.5 ECTs and is offered during one semester (12 weeks of
teaching). It is designed to have three hours of teaching every week, which includes lectures and
classroom discussions. In addition, there are two hours of tutorials every week, which are for the students
to work on their cases and models and for interactive learning activities. The main learning outcomes
for the students were to establish theoretical insights into EM and the methods for analysing
organisational situations and modelling them and to establish practical skills in creating good Enterprise
Models. The curriculum covers EM and EA, Innovation, Service Design and Business Modelling
methods. Students were required to create the EA models using the EM languages 4EM [3] and
Archimate [50]. A detailed discussion on student’s perspectives on using these modelling languages are
available from [51].



The motivation for the use of complementary methods (i.e. EA modelling and service design) is to
increase students' understanding of the bigger context of organisations and how EM complements, and
is complemented by more than one type of modelling activity; e.g. [52].

The course is assessed based on the practical modelling activities: 20% is based on learning activities
during the course, and 80% on the final models and a report. The practical modelling activities are
designed as active learning tasks, such as the ones described in this paper.

Students are asked to find their own cases to model, to increase their motivation and ownership, and to
ensure that they have an understanding of the case [39]. Students are encouraged to work in groups and
to interact with one another. However, they all have individual assignments and are assessed
individually. This is done for two main reasons. First, the experience in the past few years have shown
that not all students attend all lectures and tutorials because they have other classes that clash with this
one. Secondly, a Mentimeter survey among the students at the beginning of the semester revealed that
the majority of the students preferred individual assignments on which they are graded, while they also
preferred to work in groups. Thus, to avoid situations where some group members were often absent, it
was decided to give individual assignments and rather to include active group learning activities as a
part of the learning activities during the course.

A high-level view of the course is provided in Error! Reference source not found.. It includes
understanding EM through modelling a case of an enterprise, using the EM languages 4EM [3] and
Archimate [50]. Once the EA models have been created, the students were asked to innovate the
enterprise by applying ideas from service design and business modelling. The sequence of learning
activities, labelled checkpoint 2, was conducted at this time. Once the innovations were modelled using
methods from service design, customer journeys and blueprints [53] and the Business Modelling
Canvas, e.g. [54], the students were required to return to their EA models and enhance and/refine their
models to ensure that their enterprise is able to realise the innovation. Finally, they were required to
present the models and a report for the final assessment for the course.

Checkpoint 2

Understand
enterprises:

Select own enterprise g s |nnf)vation4 using
situation (case) to modet using Service Design and

analyse and to model e Business Modelling

Learn to model: Enterprise

Create enterprise Refine enterprise

model to support
innovation

Submit final models
and report

Figure 1 Overview of the course

Two checkpoints are included in the course to enhance active learning. The first one was during the
third week of the course, when the students were selecting their cases and starting to create their EA
models. This was an individual presentation to a larger group of students, where the class was divided
into three groups and each student presented in front of approximately 13 students. During the last two
weeks before the final submissions of the report, students were paired to peer review each other’s
reports. The focus of this paper is on the sequence of learning activities in checkpoint two, during the
ninth week of the course and we analyse the results independent of the other active learning activities.

4.1 Pedagogical Approach

The choice of a pedagogical approach has been inspired by the teacher’s motivation to achieve student
satisfaction and enhance students’ engagement in their learning activities. The overall pedagogical
approach is influenced by the socio-constructivist approach [55], and is aimed to encourage the learners
to construct their own understanding of the world based on their own understanding of a situation. A
learner-centred, Active Learning approach [12] was taken, where students’ contributions and
engagement were incorporated as learning activities, and the students were required to apply their
knowledge to model their selected cases. A learner-centred approach encourages students to focus on
their learning process and to take an active role in their learning [56]. It can enhance their self-
determination, where students take agency in their own development and learning. Furthermore, it can
also enhance the students’ sense of ownership in setting goals for their learning and performance.

Elements of challenge-based learning [57] are inherent in the course as the students are required to
ideally, build on their knowledge of the enterprise when selecting their cases. Students are asked to
identify a challenge by modelling the enterprise and to analyse the situation to find innovative and



sustainable solutions and opportunities to keep the enterprise agile. The students are given clear learning
goals and instructions on the criteria the models have to meet. In addition, active learning tasks are
designed for the course, to engage students and to provide feedback to their peer students, which are
important part of student ownership of learning [39, 56].

4.2 Design of Learning Activities

The need for careful design of groupwork has been a discussion point by many researchers [25]. In this
paper, we present the students’ perspectives from a sequence of learning activities designed as
groupwork, where each group member is working on an individual, unique case, but performing the
same tasks. The main learning outcome of this learning sequence, labelled checkpoint 2 in Error!
Reference source not found., is for the students to improve their own understanding of the modelling
subject through discussions with their group members and receiving and providing feedback to one
another. The learning outcomes also included a broader understanding of the enterprises’ technical,
social and business contexts, improved communication skills, active listening skills and the ability to
provide and receive constructive feedback. By this time, the students were expected to have a clear idea
of the case they were modelling, EA models, an idea of how to innovate their enterprise by using the
service design methods user journeys and service blueprints [58], and ideally have started working on a
sustainable business model for their innovation. The sequence of learning activities at Checkpoint 2
focuses on articulating ideas and explaining and describing the models to others, which are important
tasks in creating Enterprise Models. It helps the students assimilate the theory and apply it to their cases
and to clarify their own thoughts and structure them. It is focussed on the higher levels of the Bloom’s
Taxonomy [28].

The sequence of learning activities in checkpoint 2 was a group activity, where the students sat around
a table, with their PCs and other learning material they use regularly. The activities within each group
were coordinated by the groups themselves. The Learning Asistants and the teacher were available for
help and intervened only when they felt it was necessary to do so. Participation in this sequence of
activities gave them 5% of their final grade.

Three distinct tasks were included in the learning sequence and they are shown in Figure 2. Each student
presented their case and models individually, which were visual graphical models. The students used
their PCs to show their models while explaining to their group. The group discussed the models and
provided peer feedback to each other. The group members took turns to provide their feedback orally,
which often resulted in a peer discussion. As a part of the feedback, they made suggestions and
recommendations to each other. When all students had completed their presentations and received peer
feedback, they reflected as a group and wrote reflection notes.

g

P . Group reflection
'y u

Each individual student Reflect about the
. Peer feedback from all .
presents his/her work to roup members experience, as a group.
the group R Write reflection report.
Support: |Ideas,
questions, hints for Support: A set of questions
discussions and peer to support group reflection.
feedback.

Figure 2 Sequence of learning activities at checkpoint 2 - presentations, peer feedback and group reflection



This was a learning activity where the students faced many challenges such as explaining their case and
models, overcoming the anxiety of presentations and providing and accepting constructive critique and
learning from the feedback. Furthermore, the cognitive load [59, 60] was high as the students not only
had to concentrate on their own work, but also to understand their group members’ cases, discuss them
and provide feedback. Therefore, to lower their cognitive load, some material was provided to scaffold
the activities. They were provided a list of questions they could ask during the peer discussions and
feedback sessions and a template and some points to support group reflection. The main role for the
teacher and the Learning Assistants were to coordinate the logistics of the group activity, be available
to the students and to help and answer any questions.

5 RESULTS - STUDENTS’ PERSPECTIVES ON THE LEARNING ACTIVITIES

The class consisted of 43 students who were divided into 10 groups for the learning activities in
checkpoint 2. The students formed their own groups as they had been working in the groups since the
first few weeks of the course. Each group consisted of 3-5 members. Most of the groups were co-located
in the classroom, while a few groups had some members who participated online due to various reasons
and to enhance inclusion, e.g. one student was located on another campus of the university and another
was ill and therefore participated online to avoid the risk of infecting others.

Each group coordinated their activities (presentation, peer feedback and group reflection) among
themselves and asked the teacher and the Learning Assistants for help when they needed it. They were
not given any time constraints for the specific activities, and they were encouraged to use up to two
tutorial lessons, which were two slots of 2 hours.

5.1 Presentations

Students’ perceptions on presentations were obtained through a Mentimeter survey conducted
immediately after the checkpoint 2 activities, and by analysing the group reflection notes that the
students wrote as the last activity in the sequence. 31 out of 43 students, (72%), responded to the
Mentimeter survey. Unfortunately, some students had finished early and had left the classroom before
the survey was conducted. The results from the Mentimeter survey are shown in Error! Reference
source not found.. Students were asked to indicate their level of agreement on a few statements related
to presentations, on a scale of 1-5.

Please indicate your level of agreement with the following statements.

Working in groups is beneficial for learning
Enterprise Modelling.

Presenting my models is beneficial for
understanding Enterprise Modelling.

Presenting my models is beneficial for
understanding innovations in enterprises.
39

The presentation and peer feedback helped me
identify the different types of innovations.

Strongly disagree
Strongly agree

Figure 3 Students' perspective on presentations - Mentimeter-based survey after Checkpoint 2

As seen from the Mentimeter survey results, most students agreed or strongly agreed that presenting
their models was beneficial understanding enterprise modelling (mean value 4.1, on a scale of 1-5), and
for understanding innovations in enterprises (mean value 3.9). The mean value for the level of agreement
on the statement “The presentations and peer feedback helped me identify different types of innovations”
was 3.8 (note that the course introduced digital, process, service and business innovations).

5.1.1 Students’ reflections on presentation

The reflection notes provided additional insight into the students’ perceptions about presentations and
how and why they perceived presentations as beneficial for their learning. One group stated that the



“presentation gives you a temporary goal to work towards without the pressure of finishing every detail.
You can explain your ideas, including small ideas that you haven’t been fleshed out completely, and still
get important and useful feedback.” This can be interpreted as the students perceiving presentations as
an opportunity for them to share their cases with their group and anticipate that the feedback will be
fruitful for developing their ideas further. Presenting the models and cases helped them also identify
other aspects of enterprises that could be modelled, which they had not thought of initially. This helped
them identify alternative ways to model and improve their cases. Several groups indicated that the
presentations helped them see how the different modelling frameworks were interpreted and
implemented by other students, thus contributing to broaden their understanding of the frameworks and
methods. Here is how one group stated it: “It was nice to see others implementing the different
frameworks for their own use cases. Seeing alternative ways of doing the task, and how you can improve
upon your own is often something you do not get to do in other subjects unless you already know people.
Facilitating this opportunity for new students is helpful”. Many reported that the presentations also
helped them reflect upon their work and obtain new thoughts and ideas about their own work. They also
indicated that they had gained skills on how to present models, specially to people who had not seen
their models before: “It is easy to become blind on one’s own work, and it is therefore very helpful to
learn how to present something that is familiar to yourself, but not to the ones listening”.

Some of the challenges noted by the students were that it was difficult to present the model and the case
if one doesn’t understand it fully. The students often feel insecure about their understanding of the case
or how to use the modelling methods and frameworks and this appears to be one of the barriers of
presenting their work. At the same time, many experienced that they had increased their understanding
and gained confidence from doing the presentation. Another challenge that was indicated was that it was
difficult to present the case and the models to people who were not familiar with the case.

5.2 Peer Feedback

After each individual student had presented his/her case and models to the group, each group member
was asked to provide feedback to the presenter, as shown in Error! Reference source not found.. A
Mentimeter survey was conducted after Checkpoint 2, and the results are shown in Error! Reference

source not found.. 32 out of 43 students, (74.4%), responded to the Mentimeter survey.

Please indicate your level of agreement with the following statements.

The groupwork was beneficial for my learning:

Presenting my model helped me understand mgcase

better.

Receiving feedback from the group was?alpful for my
learning and understanding.

43
Providing feedback to others was helpful for my
learning and understanding.

Strongly disagree
Strongly agree

The feedback from the group increased my confidence.

Figure 4 Students' perspective on peer feedback - Mentimeter-based survey after Checkpoint 2

When asked to indicate their level of agreement on the statement “Receiving feedback from the group
was helpful for my learning and understanding”, the mean value was 4.3 (on a scale of 1-5). Similarly,
the mean value for the statement “Providing feedback from the group was helpful for my learning and
understanding” was 4.1. Both these values indicate that the students were positive to both receiving and
providing feedback from their peers. The mean value for the statement “The feedback from the group
increased my confidence” was 4.2.

In addition to the Mentimeter survey, the students were also asked to indicate their level of agreement
on some statements related to checkpoint 2 through the online questionnaire at the end of the course.
The scale of agreement that was given was Strongly agree, Agree, Neither agree nor disagree, Disagree,
Strongly disagree. Twenty students, 46.5% of the class, responded and the results of the responses are
shown in Error! Reference source not found..



The Mentimeter survey after checkpoint 2 (see Error! Reference source not found.) asked if the peer
feedback was helpful and focussed on the benefits of feedback. The online questionnaire attempted to
capture if there had been negative impacts of peer feedback. The students were provided some
statements related to providing and receiving peer feedback and asked to indicate their level of
agreement. The results from are shown in Error! Reference source not found..

Difficulty to understand my peers' cases and models

hindered me from providing constructive feedback L3 = | 10 3
It was difficult to follow my peers' cases @ 4 | 11 3
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members was too critical that it was discouraging
At Checkpoint 2, the feedback from the group
members was relevant for my learning g | 2 1 '
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Figure 5 Students' perspective on peer feedback, from final online questionnaire

The survey results indicate that the students agree that peer feedback from the group members, at
Checkpoint 2, were relevant for their learning; 17 out of 20 (85%) either agreed or strongly agreed to
the statement, while 2 out of 20 (10%) strongly disagreed. Responses to the statement “difficulty to
understand my peers’ cases and models hindered me from providing constructive feedback” also showed
a positive perception; 13 out of 20 (65%) either disagreed or strongly disagreed, while 4 out of 20 (20%)
neither agreed nor disagreed and 3 out of 20 (15%) agreed. 13 out of 20 (%) agreed or strongly agreed
to the statement “it was difficult to follow my peers’ cases”, while 4 out of 20 (20%) neither agreed nor
disagreed and 2 out of 20 (10%) agreed. To ensure that peer feedback was not perceived as critical, the
statement “At checkpoint 2, the feedback from the group members was too critical that it was
discouraging” was included. 13 out of 20 (65%) either disagreed or strongly disagreed, while 3 out of
20 (15%) neither agreed nor disagreed and 4 out of 20 (20%) agreed. This result could be interpreted as
35% of the respondents found the peer feedback somewhat critical and that it may have discouraged
them.

In general, the results indicate that students were positive to providing and receiving peer feedback.
However, a small number of students have found it difficult to understand their peers’ cases and models
and the results indicate that it may have affected their participation in the learning activities, which may
have affected their learning experience.

5.2.1 Students’ reflections on peer feedback

The reflection notes provided additional insight into the students’ perceptions about peer feedback
during the groupwork in checkpoint 2. The notes from several of the groups confirmed that it was
beneficial for their learning, as indicated by this statement from one of the groups: “the most useful thing
is the feedback from colleagues because at that moment you see the different points of view of each one
about your work and it helps you to know what is really good and what needs to be corrected”. One of
the main things that was noted by many groups was that it helped them see their cases from different
perspectives, which enhanced their understanding. The feedback also helped students get new insights
and inspirations for their cases, such as new aspects of the enterprise they should include in their
enterprise models and ideas for innovations, as indicated by this quote from one of the groups: “X saw
great value in the feedback he got on which of the sustainable development goals his innovation
improved upon, and because of this feedback, he now sees a whole new application for his innovation”.
The feedback helped them identify “vulnerable spots” in their solutions; in the words of one group of
students: “even though this feedback might be frustrating, it is helpful to secure a better and valid



solution”. The same group also described how the feedback had helped them discover ways to improve
specific parts of the models and they found it valuable for the remaining tasks in the course.

The feedback has also helped students to reflect on their work as indicated by the following statement
from the students: “receiving feedback from the others, helped us gain new reflections on what we had
done so far”. This was supported by another group in the following statement: “... it exemplified both
how receiving feedback is valuable, but also how giving feedback contributes to additional reflection
on your own work”.

The students also stated that it was useful to get other people’s opinions, which also made them “...
aware of what assumptions we had unconsciously made when using the frameworks...”. One group
indicated that they got a lot of input through the feedback. Another group summarised it as: “we think
the peer feedback was very helpful, and has encouraged us to work more together unsolicited”.

Some students found it “difficult to be comfortable providing feedback, because we don’t sit on any
more information than the rest of the group and it can be awkward giving feedback on a subject you
don’t have control over”. This quote suggests that students may have felt less confident to comment on
a peer’s work, which was on a different case, and hence, the models may be quite different too (note
that each student had an individual case that they had selected). Another challenge was to determine the
level of detail in the feedback, e.g. it was hard for them to decide if they should focus on the micro-level
things in the models or focus on a higher level. One of the groups indicated that the quality of the
feedback would have been better with more preparations, although they did not experience that as a
major challenge. One group indicates that it was most challenging to assimilate the feedback from peers
as “because you have to assimilate criticism of a work to which you have dedicated a lot of effort and
sometimes it is not easy to hear”.

Several groups indicated that even though the peer feedback was challenging, “it was the most enriching
part of the project”. Here, the students may have meant the whole modelling assignment as the project
and not just the sequence of learning activities in checkpoint 2.

5.3 Groupwork

Students were encouraged to work in groups during the tutorials from the beginning of the course. This
was to facilitate the students to identify suitable cases to model and to encourage communication about
their cases and models and as a means of getting peer support. The results presented are based on the
Mentimeter survey after the group activity Checkpoint 2, the final online questionnaire and the reflection
notes after checkpoint 2.

As seen from the Mentimeter survey results shown in Error! Reference source not found., most
students agreed or strongly agreed that working in groupwork was beneficial for their learning, and the
mean value was 4.5 (on a scale of 1-5). Similarly, when asked if working in groups was beneficial for
learning EM, the mean value was 4.3, as shown in Error! Reference source not found..

As a part of the Mentimeter survey, the students were also asked to list what they liked most about the
checkpoint 2 activities and their responses are shown in Error! Reference source not found.. 26
responses were received (60.5%). Groupwork, group presentations and peer feedback were the most
popular.
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Figure 6 Students' perspective on groupwork from the Mentimeter survey



Students were also asked about groupwork in the final online questionnaire and the results are shown in
Error! Reference source not found.. When asked about discussions with group members, 9 out of 20
(45%) of the respondents strongly agreed and 11 out of 20 (55%) agreed with the statement “During the
course, | discussed with other students as a group”. No respondents disagreed and this confirms that
even though the students worked on individual assignments, they discussed with their groups. When
asked to indicate their level of agreement to the statement “Group discussions were helpful to develop
my case”, 7 out of 20 (35%) strongly agreed, 11 out of 20 (55%) agreed, 1 of 20 (5%) neither agreed
nor disagreed and 5% disagreed. For the statement “Group discussions were helpful to develop my
models”, 7 out of 20 (35%) strongly agreed, 12 out of 20 (60%) agreed, 1 of 20 (5%) neither agreed nor
disagreed, while no one disagreed or strongly disagreed. 16 out of 20 (80%) either disagreed or strongly
disagreed with the statement “difficulty to understand my peers’ cases models hindered me from
participating in group discussions”; while 3 out of 20 (15%) neither agreed nor disagreed and 1 out of
20 (5%) agreed with it. As with the feedback related results, the response to the last statement indicates
that there were few, (20%), who may have experienced difficulty to understand their peers’ cases and
models, which had affected their level of participation in the discussions. This could have had affected
their learning in some way.
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Figure 7 Students' perspective on groupwork from the final online survey

5.3.1 Students’ reflections on groupwork

The reflection notes provided additional insight into the students’ perceptions about groupwork in
general and particularly about the checkpoint 2 learning activities. The overall perception is positive as
shown by the survey responses. One group stated that “We think the group reflection exercise is highly
helpful to get a better understanding of the cases.” Another group confirms with a similar insight:
““...talking to someone who has not seen the case before has some benefits like getting a fresh perspective
on the situation and the models. ” And presentations in groups were seen as a way to get the students
reflect on their work. Furthermore, the groupwork also highlighted other people’s reflections on one’s
work. They discovered that a question that one student had may also be a question that others were also
wondering about, e.g. who is the customer in the example model? The students seemed to have had a
positive experience in answering such questions as a group and by working together.

Working in small groups was considered favourable and perceived as helpful to the (learning) process
as that made if feel less formal. The groups discussions seemed to have prompted students to explain
their cases and models better and to justify their choices for their solutions as indicated by this statement:
“Discussing the model and the innovation ideas, forced each group member to come up with arguments
that supported their proposal”. This seemed to have pushed the students to stretch their knowledge and
understanding in a positive way. Innovation and innovating enterprise were new to the students and most
of them did not have experience in such processes. The discussions in groups helped them enhance their
understanding of innovation in enterprises, the different types of innovations and improve their solutions
which included innovations. Some groups also stated that the group discussions enhanced their
confidence in the innovations they had described for their enterprise cases.



Coordination of the work and finding a common time was a challenge for some students, as several
students work part-time while studying and since the tutorials did not enforce mandatory attendance, it
was not always prioritised by the students.

6 DISCUSSION

The main research questions addressed in this paper are i) What are the students’ perspectives on active
learning tasks such as student presentations and peer feedback? and ii) Can sequences of active learning
tasks be beneficial for students learning EA modelling? The results obtained from the Mentimeter survey
immediately after the learning activities in checkpoint 2, the reflection notes and the final survey indicate
that the majority of the students were positive towards the learning activities. They were able to
articulate the benefits of each activity in isolation. The presentations helped them set a temporary goal
and prepare for the learning activity, which could enhance self-regulated learning skills. Listening to
others’ presentations helped them to see a broader perspective of the subject they were studying as well
as helped them get new ideas and inspirations. Peer feedback on the presentations helped them to see
things from different perspectives, which helped them to improve their models and see alternative ways
to solve the problems. And most importantly, they noted that conducting the learning activities in small
groups were helpful.

The student refection notes also indicated specific things they had learned and how the peer feedback
had helped them improve their models. For example, some students reported that they had enhanced
their understanding of the different types of innovations and how the different modelling templates in
service design and business modelling could be used. The students also identified different perspectives
of their enterprises, which helped them improve their enterprise models. This is an indication that active
learning and the sequence of learning activities contributed to understanding EA modelling, which is
the main focus of the course. The group discussions also enhanced their understanding of sustainability
and how to develop sustainable solutions.

While this study did not have any benchmarks, some of the students mentioned that the presentations in
the smaller groups were more meaningful and beneficial than the presentations they had done during the
third week of the course. This was in larger groups and the students had received little or no peer
feedback. The general impression after the first presentations was that many students did not favour
presentations and experienced anxiety, which could be not only due to the larger groups, but also the
timing of the presentations. And it could also be assumed that students did not provide feedback to their
peers, unless they were explicitly asked to do so.

Based on the results obtained from the surveys and the reflection notes, the answer to the second research
question, can sequences of active learning tasks be beneficial for students learning EA modelling, could
be considered as positive. While all the individual learning activities, presentations, peer feedback and
group reflection, had multiple benefits, it was evident that the groupwork at checkpoint 2 was beneficial
for their learning, as shown in Error! Reference source not found.. As indicated by some of the
students, earlier presentations in the course did not provide them any feedback that supported their
learning. In contrast, the sequence of learning activities engaged them to provide feedback and reflect
upon their experience and learning. The reflection notes also indicated that the sequence of activities,
and both the presentation and the peer feedback, helped the students to reflect about their own work.
This indicates that the learning activities stimulated meta-learning skills such as reflection.

It is also worth mentioning that the average grade for the class was very high (35% got A, 41% got B
and16 % got C). The self-perceived learning that the students’ responses indicate appears to be reflected
in the final grade of the students. While this study does not establish a direct relationship between the
sequence of learning activities in checkpoint 2 and the final grade, this indicates that it may have
contributed to the final results. Therefore, our further studies will investigate this relationship more
deeply.

Reflecting upon the experience, it is evident that careful planning of the activities is important to achieve
the desired learning outcomes and student engagement. One of the lessons learned is that the timing of
the activities is important. If the students were asked to provide peer feedback or present in the early
stages of the course, it caused them anxiety and the students lacked the confidence to provide feedback.
Designing learning activities in smaller groups also benefited the engagement and participation of the
students, thus contributing to enhancing their learning. On the practical side, coordinating a sequence of



learning activities with 10 groups working at their own pace can be challenging. One of the challenges
from the teachers’ perspective is to determine when to intervene. It was also important to ensure that all
the students had actively participated in all the activities. The logistics and creating a good working
space for the students is important as also noted by the students. As a part of the Mentimeter survey, the
students were asked what they liked least about the learning activities and the most popular one was the
location, because the classroom with 43 students in group discussions became quite noisy.

7 CONCLUSION

In this paper, we describe how Active Learning and a sequence of learning activities have been utilised
in a Masters level EA modelling course. The overall research approach was Action Research. The main
aim of our research is to improve our courses by understanding the needs of the students and by obtaining
their feedback and input for improving the learning activities. The perspectives of the students have
been obtained through mini surveys using an online survey tool, reflection notes and through a larger
online questionnaire at the end of the course.

The research questions addressed in this paper are i) What are the students’ perspectives on active
learning tasks such as student presentations and peer feedback? and ii) Can sequences of active learning
tasks be beneficial for students learning EA modelling? The results from the study show that students
perceive the learning activities as positive. The results also indicate designing active learning as a
sequence of learning activities are beneficial for students learning EA modelling. Furthermore, students
reported that the part of the learning activities that they liked most were groupwork, presenting in a
group and receiving peer feedback.

One of the main limitations of this study is that there were no control group or benchmarks. A control
group was not used to ensure educational equity and that all students were provided the same learning
opportunities and experiences. In the future, we aim to embrace the action research approach to study
students’ perspectives and performance over several years. We also aim to investigate how a single
learning activity, such as student presentations, and the same activity within a sequence of activities
differ. We will also focus more on the design of sequences of learning activities, with special attention
to the feedback from this study, such as the size of the groups and the timing f the activities.

Another limitation is the small number of responses to the surveys, particularly the final survey.
Unfortunately, students are experiencing survey fatigue and it is a challenge to get students to participate
in the surveys. We plan to incorporate more mini surveys, such as the Mentimeter surveys, immediately
after a learning activity, whilst most of the students are in the class. We believe that incorporating such
activities to obtain students’ feedback could be more effective. We also plan to enhance the data
collection methods, for example, through interviews.
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