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The popularity of online courses and MOOC:s is continuously increasing, but the challenge
of high dropout rates still remains. Based on the reviewed literature, the lack of active
learning is one of the main drivers of high dropout rates. The goal of this thesis was to design
a framework to increase learning through activation in online courses. The design was
implemented on an artefact in the form of a self-study online teamwork introduction course
hosted on the Moodle learning platform. The artefact course was evaluated through an online
controlled experiment, where two versions of the course were created, both of which had
active and text summaries, placed in opposite sections from one another in each version. The
results showed that participants were generally more successful in the exam sections in
which they had an active summary in comparison with their counterparts who had a text
summary. This was further echoed by qualitative data gathered from the participant survey
answers and expert evaluations, where activation was deemed to help with knowledge
retention, as well as make the course more interesting and engaging. While the results depict
a successful course, with a small sample and no dropouts, the behaviour is not typical for

online courses, and even less so for MOQOC:s, so this calls for further research.
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1 INTRODUCTION

Online education has been crucial in creating opportunities for groups of people who face
difficulties accessing education in traditional classrooms (Reese, 2015). According to
Larreamendy-Joerns and Leinhardt (2006), “the growing presence of distance learning has
changed the landscape of formal education.” This has provided an increase in diversity in
student populations, by including working parents, return students, adult learners, as well as
people from countries where the education opportunities are limited. Reese (2015) further
argues that online education requires students to have more self-reliance. Students are no
longer tied to buildings and schedules, and have the freedom and flexibility offered by the
online education experience. This can, in turn, be beneficial for students so that they learn
to communicate and collaborate with their peers and instructors in an environment different
from the traditional one, ultimately adding to their “toolbox of 21% century skills” (Reese,
2015).

The world is moving from face-to-face courses with teacher-centred pedagogy confined to
a physical location, to online and hybrid courses centred around the students and operating
on a global level (Hiltz and Turoff, 2005). According to an examination of the international
environment on online education, it has been estimated that the number of online students in
the world will be between 30 and 80 million by the year 2025 (Bell et al., 2002). This
estimate also includes students that will be studying at least partly online in the future.

In addition to the flexibility and ease of access, online courses also have the potential to
highly affect the cost of education (Deming et al., 2015; Martin, 2012). The tuition fees and
the study materials are some of the most difficult things that students worldwide have to be
able to cover to receive education. This is especially the case in countries with very high
tuition fees such as the United States. These financial burdens have fuelled the urgency to
come up with innovations that can “bend the cost curve” in higher education (Bowen et al.,
2014). Online courses have been considered as the best hope for cost-saving innovations in
higher education (Bowen, 2012). In this way, technology has made it possible to move from
courses taught face-to-face at universities, to online courses in the form of Massive Open

Online Courses (MOOCs) that offer education to students anywhere and anytime.



The term MOOC was first coined in 2008 by Dave Cormier, to describe an online course
called Connectivism and Connective knowledge, led by George Siemens and Stephen
Downes, professors at the University of Manitoba in Canada. This started out as a small
course only available for tuition-paying students but attracted over 2000 learners when it
was opened worldwide, even to non-paying students. Soon, other educators and higher
education institutions wanted to try the same format. In 2011, Peter Norvig and Sebastian
Thrun, professors at Standford University, created a MOOC called Introduction to Artificial
Intelligence, a course that attracted 160,000 students from 190 countries. This was

considered the first ever MOOC to be highly successful.

Typically, MOOCSs represent a way of self-regulated learning, where the learner has full
control of the pace of their own learning (Afzal et al., 2017). The key features of MOOCs
include that they are openly accessible to anyone, anywhere, and they are designed to support
large numbers of participants (Agrawal et al., 2015; Bates, 2014; Chen, 2013; Conole, 2016;
Levy, 2011; Martin, 2012; Pappano, 2012; Robinson et al., 2015; Sun et al., 2016; Terras
and Ramsay, 2015). The key characteristics of MOOCs are pictured in Figure 1.
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Figure 1. Key characteristics of MOOCs (Sun et al., 2016)

These are the characteristics behind the general idea of MOOCSs; however, they can be
subject to change depending on the course itself, the platform, and who is providing it. There

are many MOOCs that are behind a paywall, or alternatively, their contents are openly
5



accessible, but the student needs to pay to receive a certificate. On the other hand, there are
also platforms that offer MOOCs that are completely free to access.

Although MOOC:s first started in 2008, the New York Times pronounced 2012 as “the year
of the MOOC?”, calling MOOCs a trend that has revolutionized higher education (Pappano,
2012). This is because in 2012, major elite universities started to get involved with MOOCs
by either creating platforms for providing MOOCs or partnering with such platforms. For
instance, Harvard University and Massachusetts Institute of Technology (MIT) jointly
created edX, while two Stanford University professors created Coursera. These were
followed by the creation of other platforms like Udacity, Udemy, FutureLearn, and

OpenLearning.

1.1 Problem statement

Due to the increasing number of online courses in the past years, and the high number of
people enrolling in them, the concern for the low retention rates grows simultaneously
(Bawa, 2016). One of the biggest issues for online education nowadays is the high dropout
rates and low retention rates in fully online programs in contrast to traditionally held classes
(Heyman, 2010). According to Smith (2010), the percentage of students who drop out of
online classes ranges between 40% and 80%.

There is a lot of difficulty involved for online learning to adhere to, or be better than the
prior “gold standard” that is face-to-face teaching (Hiltz and Turoff, 2005). MOOQOCs are
considered to be unique in the field of distance learning because they are designed to be able
to scale as largely as delivering content to tens of thousands of students worldwide
simultaneously (Robinson et al., 2015). Consequently, even in MOOCs that have an
instructor involved, if they are massively available and there are thousands of students, the
individual interaction between the instructor and each learner will be something very
difficult, or impossible, to achieve at that scale. This begs the question, “how do you make

the massive feel intimate?”” (Pappano, 2012).

In order to increase learner retention and minimize dropout rates, the online course needs to

be as interesting and engaging as possible so that the learner is motivated to continue with it

6



and see it through. This is especially difficult with courses that are fully online and do not
have an instructor, meaning that even the assessment is conducted automatically. This means
that the grading is imperfect, and cheating could be possible (Pappano, 2012). Additionally,
considering that MOOCs are generally flexible for the learner to go at their own pace, it
presents the opportunity for them to postpone things, and eventually end up not finishing the

course.

One of the main problems with MOOC:s is the lack of active learning (Kop, 2011; Ma and
Lee, 2020; North et al., 2014; Reyes and Trentin, 2019; Yousef et al., 2015). If the course
would follow a learn-by-doing approach by adding different activities for the learner to
complete, and therefore decreasing the passiveness of the course, perhaps they would be
substantially more motivated to continue. This thesis dives into the aspect of activation in

online courses and how that affects the learning experience.

MOOC:s focusing on the topics of teams and teamwork are a special focus of this thesis. An
interactive course that covers the theoretical basis and the practical things regarding

teamwork would pose to be very beneficial for members and leaders of different teams.

1.2 Goals and delimitations

This thesis starts by identifying and analysing the problems related to online courses, and
MOOC:s in particular, by looking at the current literature. Specifically, it focuses on low
retention and high dropout rates caused by passive online courses and their lack of
interactivity. To attempt to mitigate this, elements of activation are used to devise an online
course framework to improve retention and decrease dropout rates through increasing learner
activity, which is the main goal of this thesis. This is designed based on a review of the

research that has already been done on the topic, as well as new ideas.

Additionally, this thesis looks into the topics of teams and teamwork, and how they are
handled in current MOOCs. Then, the framework is devised based on interactivity, as
mentioned above, as well as offering an interesting course in the topic of teams that would
be useful to team members and team leaders. The course has been developed in the software

engineering domain but is suitable for any team.
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A newly created online course deployed in LUT’s Moodle is the artefact of this thesis. The
course focuses on the topic of teamwork and applies elements of activation to increase
learners’ interaction with the course. The activities are designed and implemented using the

Hypertext Markup Language 5 Package (H5P) plugin on Moodle.

In terms of the target group, one of the goals is to look into using the framework devised for
the artefact course to target employees of different companies. There is strong research
behind the potential for employees’ use of MOOCs to improve their skillset, and the artefact

course could potentially be suitable for such cases.

The evaluation of the artefact course is conducted in two ways: expert evaluations and pilot
testing. First, the course will be reviewed by experts in order to get a sense of the quality and
get feedback through a survey. Second, a pilot test will be performed where learners will
take the course and give feedback on it in the end. The pilot test will run in the form of A/B
testing, meaning that there will be two courses, to compare the effects of activation elements.
The learners will get randomly divided into the two courses. Due to the fact that the course
is not obligatory for the students, it will give real results regarding the learner behaviour and
their dropout and retention rates. Additionally, the A/B testing will provide insight into the

impact of the activation exercises.

The artefact course has several delimitations. It is deployed on Moodle version 3.8, meaning
that it will be constricted to the restrictions that this version entails. Additionally, although
the framework is designed to work for different types of online courses, including MOOQOCs,
at this time it is not possible to run it as a MOOC. This is because most of the course’s
reading materials are behind a paywall, and not everyone can access them. There were not
enough open access materials that were suitable for the course in order to make it massively
open to everyone for the time being. However, if the issue with the reading materials would
be mitigated, the framework of the artefact course would work for massively open courses

as well.



1.3 Structure of the thesis

This introduction section of the thesis is followed by Section 2, which covers the literature
review. In this section, existing literature on online courses and MOOCs is reviewed, the
challenges that online courses face are investigated, and activation is explored as a way to
mitigate some of those issues and improve the learning experience. Additionally, available
literature on the topic of teamwork is examined, and an overview on existing literature on
design science research and online controlled experiments is explored. Section 3 starts by
defining the research questions and hypotheses, then describes the chosen research
methodology, and presents an overview of the experimentation plan. Section 4 presents the
developed artefact and is divided into two main subsections — construction and evaluation.
The construction subsection presents the artefact framework, how the artefact was designed,
and describes how activation was implemented. The evaluation subsection goes through the
details of the experiment to be conducted on the artefact course, as well as the expert reviews.
The results of the evaluation and implementation are presented and analysed in Section 5.
This section goes through the experiment outcomes, the expert evaluations, as well as the
results of the systematic mapping study. The results are discussed and interpreted in Section
6, which also points out the limitations of the results as well as deliberations for future work.

Finally, Section 7 outlines the main points of the thesis.



2 LITERATURE REVIEW

In this section, current literature is reviewed in order to identify problems related to online
courses and MOOQOC:s in particular. Additionally, potential solutions to those problems are
reviewed and discussed. Literature regarding design science research and experimentation

is also reviewed.

2.1 Online courses

As something initially considered as disruptive technology, there are quite a few challenges
related to online courses, and especially MOOCs. Those challenges are reviewed in this
subsection, and activation is considered as a way to improve the learning experience.

Moreover, the usage of online courses by employees and employers is analysed.

2.1.1 Challenges with online courses

The most prominent problem with MOOC:s is the high dropout rate, which can be as high as
90% (Hew and Cheung, 2014). To understand why so many learners drop out, it is essential
to find out who is using the online courses and to what purpose (Terras and Ramsay, 2015).
According to Hew and Cheung (2014), research designates that learners have four main
reasons to register for MOOCs: improve their current skill set, sheer curiosity, to challenge

themselves, or to learn new things.

Generally, the tendency for the learner to drop out of the online course is due to either
internal factors which depend on the learners themselves, or external factors which are
beyond the learners’ control (Lee and Choi, 2011). Lee and Choi (2011) have further
categorized the factors behind learner dropout into three groups:

e Student factors: academic background, relevant experiences, skills, psychological

attributes
e Course/Program factors: course design, institutional supports, interactions

e Environment factors: work commitments, supportive environments

10



One of the main issues with MOOCs arises when there is no instructor and the course is
completely self-regulated. Martin (2012) argues that the individual mentoring of learners
that is done by instructors in traditional courses is something that can never be outperformed
by an auto-assessment. Students generally gain great value from being in close contact with
their instructors and their peers, something that is difficult to replicate in self-administered
online courses (Martin, 2012). Individualized feedback has proven to be one of the most
crucial ways to keep students engaged in their studies and to direct their learning, which
contributes to their retention and performance (Terras and Ramsay, 2015). The problem
usually comes from the fact that MOOC expectations are based on traditional instructor-
driven approaches. Since the delivery model has changed, the expectations should change

accordingly in order to avoid some of the challenges.

Although self-paced online courses are very convenient in terms of time and flexibility, the
self-paced learning approach presents with a self-discipline challenge for the learner
(Banerjee and Duflo, 2014; Hew and Cheung, 2014; Kizilcec and Halawa, 2015). According
to Milligan et al. (2013), “understanding the nature of learners and their engagement is
critical to any online education provision, especially those where there is an expectation that
the learner should self-motivate and self-direct their learning.” In the absence of guidance
from an instructor, the learner needs to have the ability to regulate their own learning process

as best as possible (Kizilcec et al., 2017).

According to the literature reviewed, it has been established that a very low number of
learners that register for MOOCs actually complete them. Some challenges that have been
identified with MOOCs include a lack of learner engagement, a minimal level of
interactivity, and feelings of isolation and boredom, all of which contribute to low

completion rates (Shah et al., 2018).

Nawrot and Doucet (2014) analysed the reasons for dropout from MOOCs and summarized
them ranged by percentage. “Not engaging course (e.g. not attractively presented, boring)”
was listed as one of the top five reasons, with 15.35% of the withdrawal reasons (Kolas et
al., 2016). Due to most MOOQOCs being one-way presentations where the learner just watches

videos, they become passive and the situation may become monotonous.
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2.1.2 Activation as a way to improve the learning experience

Activation can be identified as one of the key dimensions to be looked at in order to
determine the effectiveness of learning in MOOCs (Gamage et al., 2015). Active learning
approaches is one of the things that holds the most promise with online courses (Martin,
2012). Two of the most significant issues with MOOC:s are the lack of sustained engagement
(Terras and Ramsay, 2015) and the lack of active learning (Kop, 2011; Ma and Lee, 2020;
North et al., 2014; Reyes and Trentin, 2019; Yousef et al., 2015).

After analysing learner behaviour in MOOCs, El Said (2017) identified four themes that
disclose the reasons as to why they drop out or continue with them. The first of those themes
is active learning, the lack of which was mentioned by every interviewee in this study as an
issue in MOOCs (El Said, 2017). All participants stressed the importance of active learning
in the form of dynamic and engaging activities, in order for them to be motivated to continue

with the course and complete it.

Two types of connections have been predominant in e-learning: the one in which connections
are made between the learner and other people, and the one where they are made between
the learner and the resources themselves (Weller, 2007). Low degrees of active learning are
especially prevalent in MOOCs that do not have an instructor and are completely based on
self-study. According to Bolliger et al. (2010), the low completion rates may be due to the
lack of social interactions with the other learners and with an instructor, which could cause
a feeling of isolation and decrease in motivation. Consequently, in the absence of the social
interactions that a face-to-face course provides, increasing the level of learner engagement

with the course itself has been considered as a solution (Chaw and Tang, 2019).

The way that MOOQOCs are delivered is very important; the delivery method will make the
learners engage with the course (Ayub et al., 2017). This ranges from the course structure,
to the reading materials, and all the way to activities and exercises. Ayub et al. (2017) discuss
designing a MOOC which is satisfying and interesting to the learner. Some of the main
components of a good MOOC are activities and exercises, which would test the learner’s
abilities. They have found that learners enjoy answering questions as it helps them establish

what they understood from the videos or reading materials, and it makes them feel good and
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motivated to move forward. Additionally, according to their study, they understood that
learners also highly value participation and interaction with their peers. Furthermore, while
analysing pedagogical and design fundamentals as approaches for qualitative MOQCs,
active learning and peer networking have been mentioned as crucial for effective and

adaptive learning (Amo, 2013).

Surveys conducted regarding student engagement identify that activation is heavily
associated with higher levels of learning, personal development, and skills acquisition
(Sinclair and Kalvala, 2016). Most of these surveys include students in traditional
classrooms as well, while measuring how much time students spend sitting in lectures and
listening passively, as opposed to being actively engaged in different tasks to make the
learning more effective. The aspect of engagement via activation needs to be looked at from
a different angle to consider MOOC:s, specifically. A considerable number of MOOCSs rely
on video lectures to elaborate the material and give the information to the students. However,
upon watching a video, there is no element of activation; it is rather confined to information

retention.

According to Sinclair and Kalvala (2016) student engagement in MOOCs is generally
referring to the videos the student has watched, the quizzes they have answered, the exercises
they have done, and the posts and comments they wrote in forums. Although these do
visualize how active the student has been, they do not necessarily consider the relationship
between that activity and meaningful learning. The study also considers that since
engagement has apparently not been considered a high priority in MOOCs, then it is no
surprise that MOOC learning experiences can often be found passive, and lead to the students

dropping out.

Compeau and Pevzner (2015) discuss the need for a new revolution in online education. In
their study, the flaws of MOOCs were analysed, especially the lack of activation and
individuality, and a more effective educational product was proposed, which they call
“massive adaptive interactive text — MAIT”. The MAIT was defined with the following
characteristics: automated and individualized assessments, interactivity, adaptability, and
modularity. In terms of interactivity, they argue that the course should incorporate elements

of active learning via exercises and challenges, as well as peer interaction.
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George Siemens, who was one of the designers of the first course to be called a MOOC in
2008, has criticized the traditional teaching approach used in many MOQOCs. He argues that
MOOCs should move from the traditional video lectures to an interactive space which relies
on technology to foster connections between learners, and where the knowledge is generated
in different ways.

To illustrate the impact of interactive content in online courses, an ‘Introduction to
Programming with Java” MOOC released on edX is taken as an example. Going by the ‘learn
by practicing’ approach, Alario-Hoyos et al. (2016) developed an interactive MOOC and
studied the results. The course was developed with multiple choice questions, multiple
response questions, text input questions, drop-down list questions, drag and drop exercises,
as well as peer-review assignments. After completing the MOOC, the learners were asked
to answer an optional survey to give their opinions about different aspects of the course,
including the activities. To summarize, learners were asked about two main things: the
usefulness of the activities in terms of learning, and the quality of those activities. The
learners were asked how useful each activity was in a Likert scale from 1 to 5, where 5
represents the maximum of usefulness. In total, 470 learners completed the survey, in full or
partially. The information extracted from the survey showed that the learners found the
activities very positive and useful from a learning perspective, where 85% of learners

reported 4 or 5.

In another study, Kolas et al. (2016) implement a MOOC with which they studied the
impacts of activation and interactive content to the learning experience. They did this via
interactive videos and interactive presentations, using tools like H5P and Haypak. Upon the
conclusion of the MOOC, they conducted a survey with 13 respondents. The students were
asked to evaluate how useful the activation was for their learning experience. Out of all
respondents, 11 marked the activities as very useful, and the other 2 marked them as useful.
Additionally, the survey also had open questions where the students could express their
opinions. Some of the students mentioned that “interactive video with embedded questions
makes me more observant and motivated” and that the quizzes made it possible for them to
understand the content of the lesson better. To summarize the impacts of activation based on

the survey, they used five concepts to focus on and explain the impacts: navigation and
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overview, variation, self-study, activity, and learning outcome. Below, the concepts that are

relevant to this thesis are mentioned and elaborated:

Self-study: Several of the students mentioned that the interactivity was very helpful
with their self-study because it kept them focused; knowing that they had activities
to do and questions to answer, they were more attentive and more concentrated. The
students also mentioned that the activation forced them to be more disciplined. In a
passive course, watching videos, they would occupy themselves with some other
activity like making coffee or dinner simultaneously while watching the video,
thinking that they can retain the information, while overlooking the fact that they can
be distracted. Due to activation, the students were paying more attention, and
therefore retaining information successful.

Variation: Due to the interactivity, the students thought that the course was very
different from most traditional online courses, appreciated the variation and it spiked
their interest.

Learning outcome: The students stressed that the activation improved their learning
outcomes because they were more focused and learned more than they would in a
passive, traditional course. However, they also mentioned that the activation cannot
replace the two-way communication offered by traditional teaching where you can
ask guestions. Nevertheless, in terms of self-study online courses, having activation

proved more positive to the learning experience than not having it.

2.1.3 MOOC usage by employees and employers

At first, the initial idea around MOOQOCs revolved around how they could be used to help

students gain knowledge as well as credits at higher education institutions. However, a large

portion of MOOC learners are employees or people looking for a job (Radford et al., 2014).

Based on research conducted by the University of Pennsylvania on Coursera, two-thirds of

the total of people taking MOOCs in their platform identify as employees wanting to

improve their skillset (Christensen et al., 2013). The study found that 44% of people taking

MOOCs are employees wanting to improve their skills, 17% are prospective employees

looking for a job, and only 13% are actually taking the MOOCs to gain knowledge for

earning credits that would lead to a degree. The data is visualized in Table 1 and Table 2,
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and the columns may add to more than 100% due to the respondents being able to select all

applicable answers.

This information shows that the majority of people take MOOCs to advance their careers, or
to start them. This has, in turn, encouraged MOOC providers to think of employers as a

potential revenue stream, meaning that they can pay for MOOC:s for their employees in order

for them to learn new things to advance them in their jobs (Chafkin, 2013). Furthermore,
according to the study conducted by Radford et al. (2014) where 103 employers were
surveyed, 59% of them were using, or considering using MOQOCs in recruiting for their

company, and 83% had positive views on using MOOCs as development tools.

Table 1. Who takes MOOCSs? (Christensen et al., 2013)

Cendier Male 56.9% 48.1% 58.4% 67.9% 61.5%
Female 41.3% 49.4% 39.9% 31.1% 37.3%

Age Under 30 41.1% 23.5% 37.1% 63.4% 58.8%
Over 30 58.9% 76.5% 62.9% 36.6% 41.2%

Student 17.4% 9.8% 16.4% 28.2% 23.9%

Part-time employed 6.9% 7.2% 7.5% 53% 6.6%

Employment Full-time employed 50.0% 51.1% 48.9% 49.4% 50.0%
. Self-employed 12.4% 11.2% 14.2% 11.8% 12.0%
Unemployed 6.6% 6.6% 82% 4.1% 5.8%

Retired 6.8% 14.0% 4.8% 1.2% 1.7%

Table 2. Why do learners participate in MOOCs? (Christensen et al., 2013)

. Science, Other
Social health H iti Non-US developi
Total science ead cntr]:, LI us OECD BRICS SN l:]:l_lllg
(n=34,779) | courses and ma e (n=11,933) (10,784 (n=5,151) countries
m=17156) | SOl | (76202 respondents) (6911
? (n=13,156) respondents)
Gain
k;“;'l"‘l‘:ﬁf 13.2% 12.1% 16.0% 7.0% 6.8% 12.1% 20.3% 209%
degree
Gain specific
SR::;jtgbdﬂ 43.9% 54.1% 39.0% 11.9% 37.0% 46.4% 47.7% 49.0%
better
Gain specific
skills to geta 17.0% 23.2% 12.8% 3.6% 12.9% 16.9% 21.0% 21.3%
new job
Jucnstriz fllfﬁ | 5005% | 49.5% 48.7% 74.6% 55.5% 52.5% 43.7% 41.2%
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2.2 Teamwork in online courses

As mentioned in 1 INTRODUCTION, the artefact of this thesis is a self-study online
introductory course on the topic of teamwork. As such, existing research was used to devise

the study materials for the course, a brief overview of which is given in this subsection.

Teams are the foundation of how work is accomplished in virtually everything that needs
people working together in order to achieve something. Consequently, teamwork is an
important topic and it is the subject of several online courses and MOOCSs. These courses
about teams are used by students as part of their degree, by employees in different
companies, or by people who are simply curious about the topic. There is significant research
material available as a basis for devising an online course, or a MOOC regarding the topic
of teamwork. The study material is available in the form of books, in both electronic and

paper format, as well as research articles.

Drucker (1988) was one of the first to talk about teams in the context of organizations. The
work is very important considering that Drucker is described as “the father of modern
management.” The article discusses how work gets done in organizations and how it will not
continue to be done in different departments, but rather the specialists from those

departments will work together as teams (Drucker, 1988).

One of the key articles extensively elaborating on the topic of teams, also labelled as
“ground-breaking” for teams in companies, is an article written by Katzenbach and Smith
(1993). While the effectivity of a team-based organization had already been presented as an
idea (Drucker, 1988), Katzenbach and Smith’s work made it possible for companies to
implement it. In order for managers and organizations to make better decisions about teams,
they need to be absolutely clear about what a team is (Katzenbach and Smith, 1993). The
article starts by defining teams, continues by discussing the four main elements that make
teams function, and finally classifies teams into three types while describing how each of
them face different challenges. Additionally, the fact that not all groups are teams is

elaborated upon by fundamentally visualizing the difference between the two.
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The terms “groups” and “teams” are often used interchangeably, but they are substantially
different, which is why several other articles and books have discussed the distinction
between them. Zoltan and Vancea (2015) analyse groups and teams through a psychosocial,
a socio-technical, and a behavioural approach, and then make the difference between groups
and teams in a work setting. Cohen and Bailey (1997) discuss groups and teams, and their

effectiveness, in terms of organisations.

There are many ways to categorize teams into different types (Cohen and Bailey, 1997;
Katzenbach and Smith, 1993). Based on the different studies, Halverson and Tirmizi (2008)
have categorized teams based on their features and the forms that they take. While there are
many different types of teams, for a team to be high-performing it needs to be effective.
Parker (2008) identifies and elaborates on twelve characteristics of effective teams that
would lead to high performing teams. On the other hand, Hakanen and Soudunsaari (2012)
discuss the importance of trust and how much it is built in high performing teams.

Due to the different people taking part in teams in different circumstances, the personalities
of the team members as well as the roles that they might take in teams are extensively
researched. Generally, the personalities of people taking part in teams are researched from a
psychological perspective. Psychological studies into personalities, such as Mayer (2015),
can be used as a basis to understand the personalities of the team members. The way people
work within a team is highly influenced by their personality, and understanding your own
traits and attributes, as well as those of your team members, is a crucial part of understanding

how to work as an effective team.

Based on the personality traits of the team members, as well as their skillsets and style of
work, team roles can be defined. Perhaps one of the most prominent literature discussing
and explaining team roles is written by Belbin (2010). There are many classifications of roles
made by different researchers, but Belbin’s classification of team roles is one of the most
extensively used (Meslec and Curseu, 2015). This classification categorizes team members

into nine distinct roles, based on their behaviour and their way of contributing to the team.

In order to create a successful team, it is important to understand what steps are needed to

be taken to ensure that. Therefore, the process of team development and formation are
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important topics. The stages of how a group becomes a team are encapsulated by a team
development model. There are several such models, one of which is Tuckman’s model
(1965), which describes five stages of team development. This model was initially created

for small groups, but it has since been adapted to teams as well (Berlin et al., 2012).

According to several researchers, summarized by Salas et al. (2015), team cohesion is one
of the most crucial characteristics of high-functioning teams. Casey-Campbell and Martens
(2009) give a definition for cohesion and analyse the importance of it in different phases of
the team life-cycle. Furthermore, Salas et al. (2017) examine the impact of cohesion in team

dynamics and performance.

On the matter of team building, there are quite a few articles and books discussing team
building and ice-breaker activities. Miller (2003) gives examples of such activities while,
Payne (2001) discusses the value of team building, when to do it, how to design a team

building session, as well as gives examples of different exercises.

To ensure a successful team project, it needs to be planned thoroughly, and different tools
are used to do so. The team charter is one of the first tools that a team uses in the beginning
of the planning phase, and a good example of it is offered by Norton Jr and Sussman (2009).
Moreover, other tools used in team project planning are the SMART — Specific Measurable
Assignable Realistic Time-related — objectives (Doran, 1981), and the Work Breakdown
Structure — WBS (Duncan, 1996).

Leadership in teams is discussed and analysed by a significant number of researchers. Parker
(2008) deliberates what makes an effective team leader, their impact on the other team
members, as well as lists team building strategies for leaders. Kirkman and Harris (2017)
discuss the tensions that the team leader has to balance to lead a team successfully, while

Posner and Kouzes (1993) define the characteristics of good leadership.

Since teams often consist of people with different traits, skills, and experience, there are
plenty of resources discussing conflict between team members. Maltarich et al. (2018)
discuss the impact of conflict in team effectiveness, while Kirkman and Harris (2017)

analyse the positive side of conflict between team members. While conflict is categorized
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by many researchers, one of the first and most used classifications was provided by Jehn
(1995).

Finally, discussion regarding virtual teams is something that is continuously increasing,
especially in the last few years. Martins et al. (2004) discuss the different definitions of
virtual teams as well as what proportion of virtual communication is enough for a team to
be considered virtual. Brewer (2015) analyses the shared and different characteristics
between virtual teams and traditional face-to-face teams, and reports statistics to illustrate
the prominence of virtual teams in the past 20 years. Furthermore, Feitosa and Salas (2020)
examine the increase in the number of virtual teams in the time of a global pandemic, as well

as what this might mean for the future of virtual teams.

2.3 Design Science Research

Research in traditional sciences relies on explaining, describing, exploring, or predicting
phenomena and how they are related to one another (Dresch et al., 2015). However, this
form of research is limited when studying the design or creation of something new, or simply
studying the process of problem solving. Due to these limitations, a new type of research
science was introduced to study the ways of creating, constructing and evaluating artefacts

— in short, how to design artefacts (Simon, 1996).

Design represents the process of making changes to a given system, or altering situations in
order to accomplish improvements (Dresch et al., 2015). In short, design means “to invent
and bring into being” (Vaishnavi and Kuechler, 2004), in this case meaning the creation of
an artefact that does not exist. The term “Design Science” was derived by the expression
“Science of Design”, first coined in 1968 (Huppatz, 2015). In contrast to natural sciences
that have the aim of understanding reality, design science is concerned with creating things
that serve purpose (March and Smith, 1995). Design science focuses on “devising artefacts
to attain goals” (Simon, 1996). Design science aims to design and develop solutions to solve

problems, improve things that are already existent, and create new artefacts.

Design science research (DSR) is a research method that focuses on problem solving (March
and Storey, 2008). First, the problem is understood, and then artefacts that may solve the
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problem can be built and evaluated (March and Smith, 1995; March and Storey, 2008). DSR
typically includes the creation of an artefact or a design theory in order to improve what is

being done at the time as well as existing research knowledge (Baskerville et al., 2018).

Although design science research applies to many areas of study, Information Systems was
one of the fields which saw the faster development in using Design Science for the
advancement of knowledge (March and Smith, 1995; Nunamaker et al., 1990; Walls et al.,
1992). The application of design science concepts in the process of research was proposed
to be used in the field of Information Systems by several authors (March and Smith, 1995;
Walls et al., 1992). This was proposed due to the fact that this type of research gives the
possibility of enabling theories which could lead to developing practical and effective
solutions (Walls et al., 1992). As for software engineering, design science is not often used
as the basis of presenting software engineering research contributions (Engstrom et al.,
2020). However, according to the analysis conducted by Engstrom et al. (2020), the majority
of the distinguished software engineering papers that were analysed can be expressed in

terms of a design science paradigm.
Contribution in design science knowledge should be the product of a design science research
project (Vaishnavi and Kuechler, 2004). The outputs of design science research can be

displayed in the form of artefacts and design theories, all of which are displayed in Table 3.

Table 3. Outputs of DSR (Adapted from Vaishnavi and Kuechler, 2004)

Constructs The conceptual vocabulary of a domain
YA Models Sets of propositions or statements expressing relationships between
constructs
Frameworks Real or conceptual guides to serve as support or guide
Architectures High level structures of systems
Design Principles Core principles and concepts to guide design
I Methods Sets of steps used to perform tasks — how-to knowledge
@ Instantiations Situated implementations in certain environments that do or do not

operationalize constructs, models, methods, and other abstract artefacts; in
the latter case such knowledge remains tacit
Design Theories A prescriptive set of statements on how to do something to achieve a certain
objective. A theory usually includes other abstract artefacts such as
constructs, models, frameworks, architectures, design principles, and
methods
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The main motivation behind experiments is the fact that in many cases, ideas are
implemented with the assumption that they are useful and that they will have a good impact.

However, it is difficult to predict the impact of an idea without actually testing it out.

An experiment is defined as “a study undertaken in which the researcher has control over
some of the conditions in which the study takes place and control over (some aspects of) the
independent variables being studied” (Basili, 1996). On the other hand, a controlled
experiment is defined as “an experiment in which the subjects are randomly assigned to
experimental conditions, the researcher manipulates an independent variable, and the
subjects in different experimental conditions are treated similarly with regard to all variables

except the independent variable” (Basili, 1996).

In the most basic form of a controlled experiment, participants are randomly assigned into
two groups — the control and the treatment. The sole difference between the two groups is a
certain change applied to the treatment. For example, in the case of a software, the treatment
group can be exposed to a different user interface (Ul) in contrast to the control group. The
same metrics to measure success are set up in both groups, so that the experiment can

pinpoint any differences in metrics that are due to the change implemented in the treatment
group.

2.3.1 Experiment lifecycle

Generally, the process of experimentation starts with a theory or a hypothesis which is tested
through an experiment (Basili et al., 1986). The hypothesis needs to be defined in a way that
it is falsifiable — it can be proven wrong (Fabijan et al., 2019). A hypothesis can state that a
certain change to a certain system, will cause a certain outcome. To prove this, an experiment
is conducted, which consists of the control — the initial system, and the treatment — the system
with the applied change (Wohlin et al., 2012). After the experiment is performed, the
outcome can be observed, and the relationship between the treatment and the outcome can
be tested.

The experimentation process in software engineering, as initially defined by Basili et al.

(1986), consists of four phases: 1) definition, 2) planning, 3) operation and 4) interpretation.
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The process was further refined by Wohlin et al. (2012), which categorized the

experimentation process in five phases:

1) Scoping — A clear hypothesis needs to be stated, and the objectives and goals of the
experiment need to be clearly defined.

2) Planning — The hypothesis of the experiment is formally defined, including a null
hypothesis and an alternative hypothesis. The subjects of the study are defined, and
the experiment itself is designed.

3) Operation — First, the subjects and the material needed are prepared, and the
participants are informed about the intention. Second, the experiment is executed, by
making sure it is done according to plan. Third, it must be made sure that the data
collected is correct and provides an effective picture of the experiment.

4) Analysis and interpretation — The data collected during the previous step is
analysed and interpreted.

5) Presentation and package — The last step of the experimentation consists of

documenting the results and presenting the findings.

2.3.2  Online Controlled Experiments (OCES)

Websites and online services offer a unique opportunity to evaluate and test out ideas rapidly
using controlled experiments (Kohavi and Longbotham, 2017). Controlled experiments that
are set up in online environments are known as online controlled experiments — OCEs. These
experiments are also known as A/B tests, split tests, randomized experiments,

control/treatment tests, and online field experiments (Kohavi and Longbotham, 2017).

OCE:s are able to easily test out a hypothesis by answering the question “If a specific change
is introduced, will it improve key metrics?”” and by using real users to evaluate it (Kohavi
and Longbotham, 2017). These experiments have especially gained traction with large
companies such as Google, Amazon, and Facebook, which continuously use OCEs to
evaluate their ideas before changing something permanently in their user experience (UX)
and user interface (Ul). This is especially because it is difficult to assess the value of an idea
based on assumption. According to McFarland (2012), “no matter how much you think it’s

a no-brainer, how much research you’ve done, or how many competitors are doing it,
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sometimes, more often than you might think, experiment ideas simply fail.” It is difficult to
assess the value of ideas, but that is the great motivation behind using controlled experiments

in order to get an objective assessment.

In the most basic sense, an OCE, similar to other controlled experiments in other
environments, consists of two groups: a control — version A, and a treatment or variation —
version B (Firmenich et al., 2019; Kohavi et al., 2009; Kohavi and Longbotham, 2017). The
control represents the original version of the system, while the treatment represents the same
system with the applied change that is proposed. This setup of the experiment with the
control and only one treatment or variation, is usually referred to as an A/B test (Kohavi et
al., 2009; Kohavi and Longbotham, 2017). The high-level structure of such an experiment

is pictured in Figure 2.
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Figure 2. High level structure of an online experiment (Kohavi and Longbotham, 2017)

In order to ensure that the experiment is as objective as possible, the users need to be split
into the control and the treatment as evenly and as randomly as possible, to avoid possible
bias. “Random” is the key word here to ensure objectivity; the distribution of the users cannot

be influenced by any factor (Kohavi et al., 2009).

The control represents the existing system, and the treatment is the existing system with the

added change. The same metrics are set up for both the control and the treatment, so that the
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results of both can be fairly analysed and compared. In this way, it can be found out how the
outcome of the experiment is affected by the change implemented in the treatment. Kohavi
et al. (2009) offers an extensive practical guide on the process of implementing controlled

experiments on the web, as well as motivating examples.

Although A/B testing was generally meant to be utilized to increase revenue in different web
applications and improve conversion rate, a similar approach can also be used to improve
usability and user experience (Firmenich et al., 2019; Speicher et al., 2014). The effectivity
of A/B testing in usability evaluation was studied by Speicher et al. (2014), and then an
automated A/B usability testing method was proposed by Firmenich et al. (2019).

2.3.3 OCEs in MOOCs

While the popularity of MOOCs in the past few years has been established, issues with
retention and dropout rates are still persistent. MOOC providers and creators are
continuously trying to improve them in order to mitigate those issues. However, it is difficult
to know if the applied changes will actually improve MOOCs, without testing them out with

real users. This is where online controlled experiments, or A/B testing, can help.

By using these experiments, ideas and changes can be tested with real users, and it can be
analysed whether the change is indeed beneficial for the MOOC or not. This is done by
presenting different implementations to different groups of students, where the effectiveness
of them can be measured by their behaviour, learning outcomes and different metrics, via
controlled experiments (Chen et al., 2016). Experimental designs are essential in studying

whether specific instructional approaches are effective (Reich, 2015).

The interest in controlled experiments and A/B testing in the context of MOOC research is
continuously growing; it has been used by several MOOC providers as well as researchers
(Kovanovi¢ et al., 2017). Course creators and researchers can randomly assign students to
different platform interfaces, as well as different materials and questions. Experiments in
MOOCs mainly focus on analysing the impact of differences such as the learning materials
(Lamb et al., 2015; Williams et al., 2015), the instructional approach (Kizilcec et al., 2014;
Tomkin and Charlevoix, 2014), or the platform interfaces (Anderson et al., 2014).
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MOOC platforms are starting to offer support for the implementation of controlled
experiments (Anderson et al., 2014; Kizilcec et al., 2014). The edX platform has a feature
that allows the implementation of A/B experiments called “content experiments”, where they
divide the student population of a MOOC into two or more groups, each of which see
different course implementations (Chen et al., 2016). Coursera also offers an A/B testing
feature that works similarly (Hollands and Tirthali, 2014; Saber, 2018). A/B testing in
Coursera is used to test out different content presentation formats to figure out what is the
optimal delivery of a given topic, as well as different types of assessments to improve
learning outcomes (Saber, 2018).

Although online controlled experiments are mainly used to test changes to increase sales and
conversion rates, they can also be used as an instrument to test ideas in order to optimize the
learning experience of students in online courses (Renz et al., 2016). Because MOOCs are
designed to be massively open, they often have a vast number of users, and therefore a vast
amount of data. This makes it possible to run experiments with a large enough population of
users and plenty of data to analyse. Renz et al. (2016) propose the use of an A/B testing
framework to test new features and instruments in MOOCs before displaying them to all
their users. Although the framework was designed for a MOOC course in the openHPI
platform, they state that this lays the groundwork for continuous improvement of the UX

and learning experience in MOOC:s on this platform as well as others (Renz et al., 2016).

One of the prominent things with MOOC:s is the fact that many of them are fully automatic
and have no instructor, which might impact the students. Tomkin and Charlevoi (2014) have
implemented an A/B test on a MOOC in Coursera in order to experiment the impact of
instructor involvement in student outcomes. They created a control group (A) — in which the
MOOC was fully independent and automatic, and an intervention group (B) — in which the
MOOC was actively monitored by the instructor and the teaching assistants (Tomkin and
Charlevoix, 2014). The students were randomly assigned into the two groups. This allowed

the researchers to objectively understand the role of the instructor based on real user data.

Although experiments in MOOCs are already happening in different platforms or by

different researchers, it can quite often be difficult to implement them seamlessly due to the
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lack of dedicated analytics support as well as other methodological issues (Lamb et al.,
2015). Another issue with online controlled experiments on MOOC:s is that quite often, the
statistical significance of the change is not very high (Kohavi and Longbotham, 2017).

However, even in the absence of statistical significance, the results can be significant enough

to be beneficial (Chen et al., 2016).
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3 RESEARCH METHODOLOGY

The research methodology used in this thesis is Design Science Research, an introduction to
which is given in 2.3 Design Science Research. In this chapter, the research questions are
defined, and the research process is described in detail. In addition to the research plan, the

experimentation plan is also described.

3.1 Research questions

Two main research questions (RQ) were the basis of conducting the research for this thesis.
The first research question (RQ1) focuses on online courses, while the second research

question (RQ2) focuses on teamwork.

RQL1: Does activation increase learning in a self-study online course?

The drive and the background for the first research question (RQ1) was given in 2.1 Online
courses where the problems with online courses are reviewed, and what leads to them. The
lack of activation was identified as one of the main issues, leading to the creation of an
artefact which implements activation. The focus of the research question is to find out
whether activation does indeed increase learning, and therefore decrease the dropout rate of
a given course, as opposed to the same course with no activation. To objectively answer this
question, an experiment was carried out, the plan for which is described in 3.5
Experimentation plan. Finally, the results of the experiment are presented in 5.2 Experiment
outcomes, and a discussion to answer RQ1 based on the outcomes of the experiment is
offered in 6 DISCUSSION.

RQ2: Can a good online teamwork introduction course be implemented using only

open access materials?
The second research question (RQ2) focuses on the possibility of creating a self-study
introduction course about teams, only using open-access reading materials. The answer to

this research question is addressed in 5.1 External reading materials: mapping study.
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Based on the first research question (RQ1), two hypotheses were derived that will be tested
via experimentation. A null hypothesis was also derived for each hypothesis, that states that
the treatment is not different and that any differences that are observed during the experiment

are due to random fluctuations.

The first hypothesis is concerned with the impact of activation on the learning experience.
The hypothesis was derived based on the reviewed literature which depicts activation to have

a positive influence on the learning experience in online courses.

Hi: Adding activation to the course design has a positive impact on the learning

experience.

Ho: Adding activation to the course design does not have a positive impact on the

learning experience.

The second hypothesis deliberates the impact of activation on the learning results. The
hypothesis was derived based on the reviewed literature which depicts activation to have a
positive influence on the learning results in online courses, and it was tested by examining
if the points gained in the active summaries had a positive correlation with the final exam

points, therefore showing that activity increased learning.

Ha: The points gained in the active summaries are positively correlated with the final

exam points.

Ho: The points gained in the active summaries are not positively correlated with the

final exam points.

3.2 DSR process

Design science research has two basic activities: build and evaluate (March and Smith,
1995). Building consists of constructing an artefact to serve a certain purpose, and evaluation

is the process of assessing the artefact’s performance. Takeda et al. (1990) explained a
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method of conducting research based on design science, referred to as a design cycle. The
method, consisting of five steps, is represented in Figure 3.
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Figure 3. Design cycle (Takeda et al., 1990)

In the first step, the objective is to “pick up a problem by comparing the object under
consideration with the specification” (Takeda et al., 1990). In the second, research is
conducted to find ways to help solve the problem. In the third step, potential solutions to the
problem are devised based on the concepts defined by the previous step. In the fourth, the
developed artefact is assessed and analysed to see how well it performs and if it solves the

problem. Finally, in the fifth and last step, the results are analysed.

Other authors have devised similar methods as well (Baskerville et al., 2009; Jones and
Gregor, 2007; Nunamaker et al., 1990; Peffers et al., 2007; Walls et al., 1992). Although
each author has presented a different method of conducting research based on design science,

many similarities have been identified (Dresch et al., 2015).

This thesis follows the design cycle displayed in Figure 2, as well as a combination of
different research methods used in information systems research (Offermann et al., 2009).
The process is divided into three main phases, and each one is divided into further steps
which transition into one another and are not always executed sequentially. The process is

shown in Figure 4.
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At first, the problem is identified based on a thorough review of the literature. Then, a pre-
evaluation on the relevance is conducted in order to create a hypothesis, which explains how
the potential solution will help solve the problem. Next, a solution is designed in the form
of an artefact based on the literature reviewed. Once the artefact has been constructed, its
evaluation can commence by analysing how well it solves the problem stated in the
beginning. This can be done via expert surveys, experiments, or case study and/or action
research. Finally, the results are summarized and published. The details of each research step

conducted in this thesis are described below.

Problem identification — The problem is identified based on a thorough review of the
literature available. In 2 LITERATURE REVIEW, challenges with online courses have been
identified. High dropout rates and low retention in online courses are caused by a number of
reasons, where lack of active learning and low engagement are among the most prominent.
Based on these issues, adding activation to increase learning is looked at as a potential

solution.
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Solution design — Based on the problems identified and the literature reviewed, a solution
is designed to address them. This is done by constructing an artefact according to the derived
design. The artefact is created in the form of a self-study online course in the topic of
teamwork, which also implements activation as a solution to the problems mentioned related
to online courses. Additionally, it combines theoretical and practical information in the topic

of teamwork.

Evaluation — After the artefact is developed, the evaluation is performed to deem how
successful the proposed solution is to mitigate the identified problem in the beginning. The
evaluation is performed in two ways — an online controlled experiment and expert surveys.
First, an experiment is conducted where the artefact is tested out as a pilot course, and the
results are analysed once the pilot testing is complete. Second, the artefact course is reviewed

by experts who fill out a survey answering questions to express their opinions on it.

Summarize results — Based on the evaluation conducted, a results analysis is performed to
see how well the artefact solves the problem identified. The hypothesis is tested out based
on the results derived and conclusions are drawn. Finally, the full research outcome is

analysed and discussed as groundwork for future work and further research.

3.3 Literature review methodology

The review of the literature for this thesis was performed following the method described in
Figure 5, which consists of several steps. The steps presented in this method have a certain

order, however, they were performed in iterations while going back to previous steps when

needed.
~
Define research Filters based on o
: Search terms : REAR Manual filtering
questions exclusion criteria
o J A J/ \ J
v / v / A4 / v

R s N e 7 N

Refine scope LUT Finna/Primo Duplicate removal Relevant papers
8 J \. J

Figure 5. Literature review process (Adapted from Petersen et al., 2008)
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First, the research questions that drive the motivation of this thesis were defined, and the
main scope of the research was refined accordingly based on the research questions. Next,
search terms were defined, and search queries were created in order to conduct the literature
search. The search queries were then fed to a search engine service. The search engine allows
searching for journals, articles, books, and various online materials in both LUT’s own
library, as well as external databases such as Institute of Electrical and Electronics Engineers
(IEEE) Xplore, ScienceDirect, Association for Computing Machinery (ACM), ProQuest,
and Springer.

After the initial searches, filters were applied to the search queries based on exclusion
criteria, in order to decrease the amount of the initial papers retrieved. The most relevant

search terms, queries, as well as exclusion criteria that were used are displayed in Table 4.

Table 4. The most relevant search terms, queries, and exclusion criteria

Subdomains

Search terms

Search queries

Filtering based on

Online courses

Activation

Teamwork

Online courses,
MOOC, Massive
Open Online
course, Online
learning, dropout
rate, retention

Interactivity,
engagement,
activation, H5P,
Moodle, automatic
assessment

Teams, teamwork,
roles, development
model, conflicts,
leadership, virtual

online course OR MOOC OR
online learning

self-study AND online course
(online course OR MOOC) AND
(challenges OR problems OR
issues)

(online course OR MOOC) AND
dropout

(online course OR MOOC) AND
retention

(online course OR MOOC) AND
engagement

(online course OR MOOC) AND
(activation OR interactivity)
(activation OR interactivity)
AND Moodle

(activation OR interactivity)
AND engagement

(online course OR MOOC) AND
automatic assessment

team OR teams OR teamwork
team AND (roles OR
personalities)

team development model

team AND (leader OR
leadership)

team AND (virtual OR global)

team AND group
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exclusion criteria

Exclude literature that is:
- not in English
- behind a paywall
- full text not available

Exclude literature that is:
- not in English
- behind a paywall
- full text not available
- related to teams, but
outside of the scope of
Software Engineering



Next, duplicate papers were removed, and a final manual filtering of the papers was
conducted by first screening the papers based on their titles and abstracts, and then
continuing with screening them based on their introductions and conclusions. This, in turn,
made it possible to have a final selection of papers relevant to this thesis and its research

questions.

3.4 External reading materials: mapping study

In order for the course to be able to function as a MOOC, the reading materials and resources
need to be openly accessed by everyone, rather than being behind a paywall. During the
development of the artefact course, the possibility of using only open access articles as
reading materials has been considered and analysed as an option. This was done by
performing a systematic mapping review to look for open access articles related to teams

and teamwork that could be suitable as reading material for the artefact course.

The systematic mapping study has been performed based on the guidelines provided in
Petersen et al. (2008), based on the process pictured in Figure 6. Additionally, other
systematic mapping studies performed in the field of software engineering have been taken
into account (De Magalhdes et al., 2015; Portillo-Rodriguez et al., 2012).

Process Steps

Definition of . Keywording using Data Extraction and
Research Quesiton Conduet Search Screening of Papers Abstracts Mapping Process
) Classification '
Review Scope All Papers Relevant Papers Scheme Systematic Map

Outcomes

Figure 6. The systematic mapping process (Petersen et al., 2008)

This mapping study is conducted with the purpose of finding out the availability of suitable
open access articles about teams and teamwork, as well as the topics related to them. The
review is performed following the steps of the systematic mapping process pictured in

Figure 6 above, which are described in more detail below.
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Definition of the research question (research scope)

The main scope of the research is to determine how many open-access articles are available
on the topics of teams and teamwork, as well as the subtopics related to them. Additionally,
the research should determine and shortlist how many of those articles are suitable to be used

as reading material for the artefact course.

To qualify, the articles should all be open access, therefore, accessible without being
susceptible to a fee. The articles should discuss the topic of teams and teamwork, related
subtopics, as well as be no longer than around 5-6 pages in order to be suitable as concise
but informative reading material for the course.
The research questions in this case are:

e How many open access articles are there covering the topic of teamwork and topics

related to it?
e How many articles are suitable for the “Introduction to teamwork in software

engineering” course?
The list of keywords used to search and answer the research questions include teams,

teamwork, groups, roles in teams, personalities in teams, team leadership, team conflicts,

team development model.

Conducting the search

To perform the search, a combination of search strings was used with the ‘OR’ Boolean
operator. The search strings that were used contained the following: team OR teams OR

teamwork.

This simple search string was used in accordance to the database that was searched, due to
the search and filter options available. The search was performed in one major directory of

open access journals, Directory of Open Access Journals (DOAJ).

The DOAJ only contains papers and journals that have an open access policy. The search

and filter options are very limited, the main of which are:
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e Choosing whether you want to see articles, or journals, or both
e Selecting one subject
e Selecting one journal title

e Selecting one year of publication

You cannot, however, select a range between years, do language-based filtering, or use an
advanced search string, which are among the most basic things you can do in prominent
digital libraries like IEEE or ACM.

Screening of papers and keywording of abstracts

On the initial search with the search string defined above, the initial number of results was
extensive. However, only relevant papers needed to be identified, keeping in mind the
objectives and the research questions. This means that in addition to being open access, the
papers also needed to be relevant to the topics defined, as well as be no longer than 5-6 pages
on average to qualify as suitable reading material for the course. Additionally, the articles
needed to be understandable enough to read for participants of a teamwork introduction

course, and not delve into too much technical details.

To facilitate creating a shortlist of relevant papers out of all the results found, exclusion and
inclusion criteria were used. These criteria are very useful in defining which studies are
relevant to answering the research questions, and which can be excluded. The inclusion and

exclusion criteria for this research are detailed below.

Inclusion — Articles that discuss teamwork and the topics associated with it, and are:
e Open access
e Short, 5-6 pages on average

e Understandable

Exclusion — Articles that are very far off the topic of teamwork, and are:
¢ Inalanguage other than English

e Verylong
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e Related to teams, but discussing a very different environment from Software

Engineering, such as Medical fields.

After the initial screening, a shortlist of relevant articles is created considering the inclusion
and exclusion criteria. This facilitates a straightforward and concise way to see the number
of the results of relevant articles, rather than all of them. The results of this systematic

mapping study are depicted in 5.1 External reading materials: mapping study.

3.5 Experimentation plan

According to the process defined by Wohlin et al. (2012) and described in 2.3.1 Experiment
lifecycle the experiment performed in this thesis was divided into five phases, each of which

are explained in more detail below.

Phase 1 (Scoping) — The hypotheses of the experiment were stated, based on which the
objectives and the goals of the experiment were set. The main objective of the experiment
was to find out the impact of adding activation to a self-study online course.

Phase 2 (Planning) — After the hypothesis and null hypothesis were formally defined, the
experiment was designed. The design defined two versions of the same online course, each
of which had three active section summaries and three passive section summaries. The first
course had section summaries 1, 3, and 5 as active, with the other ones being passive. The
second course had section summaries 2, 4, and 6 as active, with the other ones being passive.
Both versions were planned to be tested at the same time, randomly dividing the group of
test subjects into the two versions of the course.

Phase 3 (Operation) — The test subjects, in this case the students, were informed about the
intention of the course, the starting times, and the process. Next, the experiment was
executed by starting the pilot testing of the course which ran for a set period of time. The
period of time for the course to run was set at 4 weeks. Additionally, it was made sure that

suitable data was collected from the students and the flow of the course.
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Phase 4 (Analysis and interpretation) — After the experiment was concluded and the pilot
testing of the course was complete, the data gathered throughout the experiment was
analysed and interpreted. Upon course conclusion, the learners filled in a closing survey to
give feedback regarding the course. Additionally, the course was also evaluated by experts,
each of which filled in a survey with feedback and comments. The feedback from both
surveys, as well as the logs and data from the course platform, were analysed and then

interpreted.

Phase 5 (Presentation and package) — Based on the analysed data, conclusions were drawn,
and the results were documented and presented in this thesis. According to the feedback
from the surveys, charts were used to present and visualize the results. Furthermore, data

analytics and log charts from the course platform were utilized to present the data.

This study design was experimented with the A/B testing methods described above. Two
versions of the same course were created Moodle, where the only change between them was
the difference between the active and text section summaries. The high-level experiment

plan is presented in Figure 7.

100% Learners

o000
50% Learners | 50% Learners
COURSE A COURSEB

Active summaries: Section 1, 3, 5 Active summaries: Section 2, 4, 6

Text summaries: Section 2,4, 6 Text summaries: Section 1, 3,5

| |
l

Analysis and
comparison

Figure 7. High-level view of experiment plan
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Both courses had a summary at the end of each section, where summaries 1, 3, and 5 in the
control were active (with exercises), while the others were passive (text-only). On the other
hand, the treatment course had the opposite scenario, where summaries 2, 4, and 6 were

active, while the others were passive.

To examine the quality of the artefact course and test the proposed hypotheses, an evaluation
was performed in the form of a controlled experiment, as well as expert reviews. The
controlled experiment was performed in order to answer one of the research questions,
namely RQ1, as well as to evaluate the hypotheses, which are stated in 3.1 Research
questions. The most crucial aspect to be evaluated was the activation, to see if its
implementation in a self-study online course improved the learning experience and increased
learning. Moreover, other aspects of the course were observed with the data provided from

the controlled experiment, as well as the learner and expert surveys.

3.5.1 Pilot course

The artefact course was tested as a pilot through a controlled experiment that ran for 4 weeks,
the plan of which is described in Figure 7. Two versions of the course — Course A and
Course B — were deployed to LUT’s Moodle 3.8 platform. Both versions of the pilot course
in the controlled experiment had three active summaries, and three text summaries.
However, the placement of the active and text summaries in the two versions of the pilot
course was different and is visualized in Table 5.

Table 5. Types of section summaries in Course A and Course B

Course A Active Text Active Text Active Text

Text Active Text Active Text Active

The experiment was designed in this way to examine the correlation between the active

summaries with the final exam points. It was hypothesized that learners will perform better
in the exam sections for which they had active summaries, which will be tested with the

experiment.
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Treatments

As mentioned above, the controlled experiment consisted of two versions of the same pilot
course, both containing elements of activation, but placed in different section summaries
from one another. Although they have differences in the section summaries, the amount of
the activities and the points to be gained through them were balanced between the two

courses.

Apart from the changes in the section summaries, there were no other distinctions between
Course A and Course B. They contained the same lessons, reading materials, and final exam.
Additionally, they had the same information in the active and text summaries, the only thing

changing was the method of delivery of the information.

Participants

The pilot course was designed to only be available for LUT students. The course was offered
to students from all degree programmes but was recommended for 3™ year Bachelor’s
Degree students and 1% year Master’s Degree students. Additionally, it was recommended
for the learners to have completed a course on project management in the past. The learners

had 1 week to register for the course, and 4 weeks to complete it.

Upon starting the course, the learners needed to complete a background survey in order to
access the rest of the content. Upon course conclusion, the learners could either indicate the
completion of the course and request a grade or announce the dropout of the course.

Additionally, they were asked to complete a closing survey to give their feedback.

According to Wohlin et al. (2012), randomization and balancing are among the most
important aspects to consider when designing an experiment. Therefore, to ensure the
objectivity of the experiment and to avoid possible bias, the learners were allocated to Course
A and Course B as evenly and randomly as possible. This was done by placing the learners

in turns into the two versions of the pilot course, based on their registration times.
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Surveys

The pilot course consisted of two surveys for the learners to complete, a Background Survey
and a Closing Survey, one of them designed to be filled in the beginning of the course, and
the other upon course conclusion. Both of these surveys were created using Moodle’s
Questionnaire activity type, meaning that they would be completed within the Moodle

platform.

Background Survey — The first was a survey which had questions concerning the
background of the learner, about things that were relevant to the course. This survey was
placed in the main General tab of the course, and the learners were required to complete it
in order to unlock the rest of the course content. The questions in this survey ranged from
the most basic ones about the learner’s age and gender, to questions about their academic
and work background. Additionally, the learners were asked about their experience with

teamwork and their interest on the topic.

Closing Survey — The second survey was designed to be completed after the learner finished
the course. This was done in order to get feedback from the learners about the pilot course,
with particular focus on the active and text-based summaries. The survey is divided into

three parts:

e Timeline: questions about how much time it took in total to complete the course and
how it was completed with regard to the 4-week timeline.

e Section summaries: questions to rate certain aspects of the active and text-based
summaries, and a comparison between them.

e Whole course: questions to rate certain aspects of the course, how they found it in

relation to their expectations, as well as open feedback.

The closing survey questions about the active and text-based summaries, and one of the
questions about the course itself, were devised based on the Technology Acceptance Model
(TAM), a theory which models measurement scales to see how people use and accept
technology (Davis, 1989). These questions were formulated as “Rate” type questions, where

the learner was asked to rate aspects of the summaries and the course on a Likert scale from
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1 (Strongly Disagree) to 5 (Strongly Agree). Most of the items used in these questions were
adapted from the original TAM developed by Davis (1989), and the rest were adapted by a
later model called the Unified Theory of Acceptance and Use of Technology (UTAUT),
developed by Venkatesh et al. (2003).

To rate certain aspects of the whole course, a question containing different items to rate from
1 to 5 was created. The items are based on TAM, and tackle the aspects of Perceived
Usefulness, Perceived Ease of Use, and Attitude Towards Using Technology. The list of

items used in this question is provided in Table 6.

Table 6. Closing survey questions to rate certain aspects of the course

Perceived Usefulness The course is useful for my studies.
(Davis, 1989) The course is useful for my career.

Perceived Ease of Use The course was clear and easy to understand.
(Davis, 1989) The course was easy to use.

Attitude toward using technology LSS AESNEESILIE

To rate certain aspects of the section summaries, two questions containing different items to
rate from 1 to 5 were created, one of them for the text-based summaries and the other for the
active summaries. Table 1 in Appendix 1 provides the list of all items used in the questions
about the summaries, the TAM constructs to which they apply, as well as in which summary
type they are applicable.

In addition to the constructs mentioned in Table 6, the TAM-based summary questions also
tackle the construct of Effort Expectancy. While most of the items are in common for the
two different summary questions, there are some items that are specific to the question about

active summaries and are not applicable to the text-based summaries question.
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Variables and measurements

In order to answer RQ1 defined in 3.1 Research questions, the hypotheses related to it needed
to be tested. The first hypothesis regarding the impact of activation on the learning
experience was answered by the feedback from the closing survey, while the second
hypothesis concerning the correlation between the points gained in the active summaries

with the final exam points was tested through the experiment.

There are a number of variables to be measured in hypothesis testing, grouped into
independent and dependent variables (Wohlin et al., 2012). The independent variables are
the ones that can be controlled and changed in the experiment, and in this case that is

activation. Table 7 presents the experiment variables and measurements.

Table 7. Experiment variables and measurements

Independent variable | Dependent variable

Exam points
Activation Performance
Activity points

The main measurement is examining whether the learners had better results in the exam
sections in which they had active summaries, indicating that activation lead to increased
learning. This was done by comparing the exam points and their correlation to the active

summaries.

Validity evaluation

In addition to measuring the experiment results, it is crucial to evaluate their validity.
According to Wohlin et al. (2012), adequate validity means that “the results should be valid
for the population of interest”. Wohlin et al. (2012) define a list of threats to the validity of
experiment results, and Table 8 lists the ones that are relevant to the experiment as well as

how they could affect the experiment results.
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3.5.2 Expert reviews

In addition to the pilot testing, the artefact course was also subject to expert evaluation. The
course was sent for review to educational and industry experts, as well as people with
expertise in the topic of teamwork. This offers the advantage of having the course evaluated
by different points of view. The educational experts could best evaluate the educational
aspects of the course, the industry experts could shed light to the suitability of the course for
companies and employees, and the teamwork experts could assess how well the topics were
selected and elaborated. All experts, however, were encouraged to give feedback on the other

parts of the course as well, not just their main areas of expertise.

Table 8. Validity threats relevant to the experiment

Type of - .
validity threat Validity threat Effects caused to experiment results

There is a chance that the number of course participants will

Low statistical power

Conclusion

validity Random irrelevancies in

the experimental setting

Selection

Internal

validity

Diffusion or imitation of
treatments

Construct

validity Mono-method bias

not be high enough for a statistical analysis.

External elements may affect the experiment and disturb the
results. Since it is the beginning of the semester and the
course is online, new students might not be familiar enough
with the new Moodle. Additionally, they could be
overwhelmed with other courses and deadlines.

Due to the effect of natural variation in human performance,
the selection of participants might not be balanced between
the treatments. The course is not mandatory for the
participants, which can affect their motivation.

The fact that participants that are placed in different
treatments can communicate with each other is something
out of control. Therefore, a participant from one treatment
can discuss about what the other treatment has, which can
then tamper with the results.

Using a single type of measurement means that this could
give measurement bias, which could make the experiment
misleading. The correlation between the active summaries
and the exam sections might only be measured with activity
and exam points. It would be useful to measure the times
spent on the activities and exam sections, but it is not
provided by Moodle.

Each of the experts that accepted to do the review were added to Course A on Moodle, to

keep the feedback consistent. In order for them to give feedback after looking through the

course, a survey was created using the Webropol survey tool, and then sent to the experts.

The expert evaluation survey contained two types of questions, rate (Likert-5) and open-
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ended. The experts were asked to answer questions regarding the course materials, mistakes
to be fixed, the workload, the summaries, as well as more general questions for the course
itself.

The expert evaluation survey questions are listed in Table 1, Appendix 2, together with the
question types and additional information. Some of the rate (Likert-5) questions have
multiple items which are not listed in the table, namely questions 1, 8, 9, and 10. The items
were supposed to be rated on a Likert scale from 1 (Strongly Disagree) to 5 (Strongly Agree).
Question 1 had the three following items to rate:

e The 6 main topics are suitable for the course
e The study materials are suitable for the course

e The articles are suitable for the course

Questions 8, 9, and 10 contain most of the same TAM-based items that are present in their
correlating questions in the learners closing survey. However, some items are omitted due

to only being suitable for people who do the course, rather than only review it.

Question 8 in Table 1, Appendix 2 corresponds to the learners closing survey question
detailed in Table 6. Out of the following items, in the expert evaluation survey, the first two
are merged into one becoming “The course is useful”, while the last two are omitted

altogether.

e The course is useful for my studies.
e The course is useful for my career.
e The course was interesting.

e The course was fun.

Questions 9 and 10 in Table 1, Appendix 2 correspond to the learners closing survey
question detailed in Table 1, Appendix 1. The following items were omitted from the expert

evaluation survey, due to not being suitable:

e The Text/Active Summaries helped my performance in the exam.

e The Text/Active Summaries enhanced my understanding of the course.
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| often became confused when | used the Active Summaries.

I made accidental errors frequently when using the Active Summaries.
Interacting with the Text/Active Summaries was often frustrating.

Interacting with the Text/Active Summaries required a lot of my mental effort.
Interacting with the Text/Active Summaries was fun.

I got bored quickly when using the Text/Active Summaries.
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4 DEVELOPED ARTEFACT

This section describes the construction process of the artefact of this thesis. It starts with
explaining the idea behind the artefact course and continues with the process of its design
and implementation. Moreover, it details the role of activation and how it is implemented in

the artefact course.

4.1 Artefact framework

Based on the reviewed literature, the problems identified, as well as the potential solution
approaches proposed, a framework suitable for self-study online courses was devised, which
is shown in Figure 8. The framework is also fully suitable to be used for MOOC:s, too, as its

design fully complies with their characteristics.

Artefact course framework

|

Lessons

—

Lessons Lessons

=
o

[

Final Grade

[ 50% Activities ] [ 50% Exam ]

—
—
—

EI

Figure 8. Artefact course framework

The framework defines fully self-regulated online courses where the learner goes at their
own pace. All of the material is already there when the learner joins the course, and
everything is designed to be automatic, without needing an instructor to interfere. The course

was designed to contain lessons, external reading material, as well as active summaries with
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activities to complete and ends with a final exam. There were no in-course submission
deadlines. The only time limitations were the timed final exam — 2 hours, and the duration
of the course — the pilot course was open for 4 weeks, while the final course will be open for
60 days. Otherwise, the learner had the flexibility to self-regulate. Due to the self-paced

nature of the course, the assessment was designed to be automatic.

4.2 Artefact design

The course was designed to be informative, interesting, interactive, and with time constraints
in mind. It was devised keeping in mind some of the most prominent problems identified in
the reviewed literature, such as learners not having enough time, and not having enough

motivation to continue because the course was too passive.

The content of the course revolves around the topic of teamwork. While this refers to
teamwork in the domain of software engineering, this could easily apply to any other domain
involving teams. The general idea behind the content is an introductory course in teamwork
theory and principles. The course starts from the most basic information of defining what a

team is, and then moves on to other topics related to teamwork.

Considering that this is an introductory course, and most things can be understood by what
is explained within the course itself, it was designed without major prerequisites in mind.
However, in the course registration information it was recommended that a basic
understanding of project work was needed. Upon completion, the course was designed to
award the learner one ECTS (European Credit Transfer and Accumulation System) credit.
On a time-basis, this translates to a 27-hour workload. Since itisa 1 ECTS course, it is meant
to offer introductory information and understanding of theory, and it is meant to be

completed individually, rather than require collaboration between the participants.

Part of the learning material of the course was written by the instructor, and the remaining
portion was provided in the form of reading materials from external sources. Aside from the
study materials, the main points of interest of this course were the activities. In order for the
learner to stay engaged with the course, there were activities for them to complete. The
activities were related to the reading materials, and they were graded.
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The course was initially designed to fully comply with the characteristics of a MOOC.
However, due to the lack of sufficient suitable open-access articles to be used as reading
materials, the course was only open to students with access to LUT’s Moodle platform.
Nevertheless, the framework of the course is suitable for a future, fully open MOOC as well,
upon mitigating the issue with the reading materials. In the current situation, a portion of the
course’s external reading materials are open-access. Consequently, only the remaining
portion that are behind paywalls need to be replaced with open access ones in the future for

the course to be fully open.

4.2.1 Course platform

The course was created and deployed to the Moodle Learning Management System. As such,
it was fully dependent on the features provided by Moodle, particularly those in version 3.8,
in which the course was deployed. Moodle is a learning platform that offers instructors and
learners the possibility to create and manage learning environments (Moodle, 2018).
According to its documentation, Moodle is widely used, with more than 90 million users.
Additionally, it is offered for free as an open-source software, it is fully customizable,

scalable to any size, and can be used anytime, anywhere, and on any device (Moodle, 2018).

Due to the aforementioned features and characteristics, Moodle was a suitable platform to
deploy the artefact course. The study materials of the course were all easily implemented in
this platform. Additionally, because of the self-study design of the course, the automatic
assessment that Moodle offers in the form of quizzes, as well as the platform’s flexibility

and customizability proved very useful.

In addition to Moodle’s basic features, plugins were also available for use to add to the
course functionality. In particular, the H5P plugin was used to design and implement the
activities of the course. H5P is an abbreviation for HTML5 Package, and it is “a plugin for
existing publishing systems that enables the system to create interactive content like
interactive videos, presentations, games, quizzes, and more” (H5P, 2020). This plugin offers
a lot of different activities that can be used to offer an interactive experience in several
learning management systems, including Moodle. H5P is a community driven project, and
it is free to use under the MIT License (H5P, 2018).
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The first stable version of H5P for Moodle was released in 2017 (H5P, 2018). At first, H5P
was available in Moodle only as a plugin which had to be enabled in order to use it. Later
on, in Moodle version 3.8, a full H5P integration into the learning platform was initiated as
a new feature (Verdaguer, 2019). The integration adds an H5P button directly in the Atto
editor that Moodle uses. This enables to easily embed interactive H5P content into different

areas of Moodle without having to separately use the plugin.

Although the artefact course was implemented in Moodle 3.8, the H5P plugin was used for
the activities instead of the integration. This is because although the H5P integration within
Moodle started in version 3.8, it was only the first phase and it was not completed until
version 3.9 of the learning platform (Moodle, 2020a; Moodle, 2020b). This meant that the
integration in version 3.8 was incomplete, and it had reported issues of connecting to the
gradebook and activity completions within Moodle, which is why the H5P plugin remained

available in this version, too.

4.2.2 Course structure

To adhere to the best practices derived from the reviewed literature, the course was designed
to have a clear and consistent structure. The course is comprised of six main sections of
content, each of which have the same structure and amount of material as the others. Aside
from the main sections, there is an online exam at the end of the course. The course structure

is presented in further detail in Figure 9.

Each of the six sections has lessons, articles, and a section summary at the end of the section.
The lessons are internal reading materials created by the instructor, while the articles are
taken from external sources. The section summaries comprise of activities for the learner to
complete, that are implemented using the H5P plugin. To visualize, Figure 10 shows the

view of one of the main six sections of the course.
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INTRODUCTION TO TEAMWORK IN SOFTWARE ENGINEERING

“

What is a team? Personality traits in Team lifecycle Team building Team leadership What are virtual
teamwork teams?

[ Teamwork and types ] [ Roles in teams ] [ Team cohesion ] [ Project planning J [ Team conflict ] [ Challenges of virtual }

of teams teams

“
SRR m m SRR

!

Final Grade

ESES

- Topic :l Lesson - Article - Summary

Figure 9. Course structure

Completion Progress

| General | Instructions | 1. Teamwork | 2. Roles | 3. Life-cycle | 4. Planning | S. Leadership | 6.Virtual Teams | Exam | Course closing ‘

This section focuses on discussing what a team is, and how it differs from a greup. The importance of teamwork is analysed, as well the different types of teams.
Additionally, the characteristics of high-performing teams are examined as well as the importance of trust in them

Your progress @ Table of contents

By whatis a team? The difference between groups and teams General

§ Tearmwork and types of teams
E e Instructions

E Sudhakar (2013). Different Dimensions of Teams [7pg, open access]

1. Teamwork
J§ Hakanen and Soudunsaari (2012). Building Trust in High-Performing Teams [4pg, open access]
2. Roles
Section summary
3. Life-cycle
~=Instruct| 2 Roles= .
nstructions oles 4. Planning

E. Leadership

6. Virtual Teams

Exam

Course closing

Figure 10. An example of a section view

The course is structured in a tabular view, as portrayed in Figure 10, where the main tabs of
the course can be seen. The General tab contains general information about the course, the
expected outcomes, the course structure, and a background survey to be filled by the learners.
This tab is available to everyone that has access to the course. The Instructions tab, which

has the same availability as the General tab, contains instructions on how to navigate through
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the course, as well as how to complete the H5P activities in the section summaries. The main
six sections of the course only become available once the learner completes the Background
Survey, while the Exam tab is only available after the learner completes at least 50% of the
activities in the summaries. The Course Closing tab contains the instructions on how the
learner can conclude the course and is only available once the learner has received a final

grade.

Figure 10 also shows the Table of Contents and the Progress Bar, both of which are
accessible from most parts of the course. The Table of Contents provides an easy way to
navigate through the course, with expandable tabs to easily reach the elements within the
main sections. The Progress Bar is available for the student to track their progress throughout

the course.

To ensure a consistent course, the main six sections were designed to have the same
structure. Each section has two lessons, two articles, and a section summary with activities.
Also, each section was designed to have a similar amount of material as the others. Table 9
gives details regarding the number of pages of reading material in each section, to depict that
the course has a consistent structure throughout the sections.

Table 9. Amount of study materials across the main course sections

2 2 3 2 2 2
2 2 2 3 3 2
7 4 6 5 7 7
4 8 6 6 5 5
15 16 17 16 17 16

Since the course is self-regulated and the learner can complete it at their own pace, the

consistency is helpful in organizing the time. Due to a similar structure and workload, after
completing one sections, the learner can know what to expect and how to plan their time in

the other sections.
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4.2.3 Reading materials

The reading material of the course is presented in two ways. First, each section has brief
lesson written by the instructor and based on current literature. Second, each section contains

articles as external reading material.

There are two short lessons in each sections that consist of material written by the instructor.
The lessons elaborate upon the main topics of the section and consist of text as well as
figures. The references for the sources of the material are listed at the end of each lesson.

After the lessons, each section contains two articles, which are listed as Portable Document
Format (PDF) files. All articles are available for the participants of the course. Some of the
articles are open-access, while the others are behind paywalls and require access rights
typical for Finnish universities. Out of the 12 external reading materials of the course, 5 of
them are open-access. Out of the others, one is book chapter, while the remaining are articles
from IEEE, ACM and ProQuest.

4.2.4 Course assessment

As the course was designed to be completely self-regulated, where the learner organises their
own time and goes at their own pace, the assessment needed to be fully automatic. Therefore,
learners are assessed automatically utilizing the tools offered by Moodle. The final grade of
the course is derived from two sources: 50% of the grade comes from the H5P activities in

the section summaries, and the other 50% comes from a final online exam.

The active section summaries comprise of H5P activities. These activities need to be
completed in order for the learner to get points, and they are evaluated automatically after
each activity is completed. Various activity types have different numbers of points,
depending on what they require. Upon completion, the points for the activities are registered

in the Moodle gradebook.

The number of H5P activities and the total number of H5P points in each section summary
is presented in Table 10. The number of H5P activities per summary is not too consistent

throughout the sections, caused by the fact that activity types have different numbers of
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points. Therefore, the importance of consistency lies with the number of total H5P points
per summary. Each active summary has a total of either 50 or 55 H5P points, where three of
the summaries have 50 points, and the other three have 55 points. Even the difference
between 50 and 55 points is relevant, because more points do not mean that it is a higher
level of difficulty. The total number of the points in relation to the activity difficulties are

designed to balance each other out.

Table 10. The number of H5P activities and points in each section summary

14 18 23 21 19 16

H5P activities

H5P points total 55 55 50 50 55 50

In order for the learner to be graded for the section summary, all of the activities in that

summary need to be completed. Upon completion, the learner was able to immediately see
a review of their answers, as well as points in the gradebook. An example of a part of the

summary review after completion is presented in Figure 11.

Score: 43 out of 55

Section Summary Gradebook score: 43 out of 55

1. All groups who work together are considered teams. Score: 1 out of 1, Gradebook score: 1
Which of the following is considered a team? Score: 1out of 1, Gradebook score: 1

ANSWers Your Answer Correct

People playing football together with the goal of winning the match.

People running a marathon together with the goal of reaching the finish line.

3. In teams, people are interdependent on each other to reach a common goal. Score: 1out of 1, Gradebook score: 1

i ect A er | ® Your incorrect answer

Figure 11. An example of a part of the active summary review upon activity completion

The immediate feedback offers the learner the possibility to continuously know how they

are doing while they are progressing through the course, without having to wait. Since it is
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a self-study course, and it depends on the drive of the learner to continue, immediately seeing
their results could give them a motivation boost and could avoid dropouts.

The final exam of the course becomes available when the learner has completed at least 50%
of the activities. The exam was developed using a Moodle Quiz, which consist of different
question types that are all automatically evaluated. Upon completion, the exam points and

the final grade are available in the Moodle gradebook.

The exam comprises of 100 closed-ended questions, and it is divided into 6 pages to be in
line with the six sections of the course. Each exam page does not have the same amount of
questions, since there could not be an equal division, but the numbers are fairly similar, and

presented in more detail in Table 11.

Table 11. The number of questions in each exam page

16 18 16 18 16 16

Exam questions

The learner needs to score at least 50 points in order to pass the online exam. Upon
completion, they are able to immediately see a review of their exam questions and results.

An example of a part of the exam review after completion is presented in Figure 12.
The assessment is complete when the learner has completed the required passing percentage

for the activities and the exam. Finally, the points and grades for both are available in the

Moodle gradebook, and a final grade for the course is calculated.

55



Startedon Friday, 16 October 20201054 AM Quiz navigation
State Finished
Completed on  Friday, 16 October 2020, 1125 AM
Time taken 31 mins 18 secs
Grade 93.42 out of 100.00

Questio All groups who work togetner are considered teams.

nl

Select one:
True

False v

not all groups who work together can be considered teams.

Questio Which of the following are considered teams? Select all that apply.

Select one or more:
People going on a flight together with the goal of arriving at their destination

eople playing football together with the goal of winning the match. v

[
People working on a software project together with the goal of developing a final product. v
[

e0ple running a marathon together with the goal of reaching the finish line.

Figure 12. An example of a part of the exam review upon completion

4.3 Activation

According to the reviewed literature, two of the most significant issues that were identified
in online courses are the lack of sustained engagement and the lack of active learning. Since
passive learning was identified to be one of the main drivers of dropouts in self-study online
courses, activation is proposed as a solution to keep the learner engaged and prevent them

from becoming too passive.

The H5P plugin on Moodle was utilized to create the activities, the general information for
which was provided in 4.2 Artefact design. As mentioned in the prior subsections, the course
is designed to have six main sections, each of which have an active summary in the end,

which comprises of H5P activities.

The idea behind the section summaries is to offer an overview. However, in the case of text
summaries, it is predicted that the learning experience would become too passive, especially
considering that the course itself is heavily text-based. Therefore, active summaries are used
to not only offer an overview of the section, but also activate the learner to understand things
better and help them retain knowledge. According to the reviewed literature, active learning

makes people more observant and it keeps them focused, as well as improves their learning
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outcomes. The reviewed literature also mentions that activation makes the learner more

disciplined, which is something crucial in self-study online courses.

H5P has several different interactive content types that can be utilized. However, not all of
those are available for every Moodle version, and not all the ones available were suitable for
the section summaries. Table 12 presents the H5P interactive content types that were used

to devise the activities of this course.

Table 12. H5P content types used in the course activities

Image Name Description
—
—a Column Column layout for H5P content
==
s Drag and Drop Create drag and drop tasks with images
Drag the Words Create text-based drag and drop tasks
Fill in the Blanks Create a task with missing words in a text
Mark the Words Create a task where users highlight words
- Multiple Choice Create flexible multiple-choice questions
a True/False Question Create True/False Questions

The Column content type was used to create the layout of the active summaries, and it
represents the structure where the others are placed. At first, the Column is selected and

then the other activities are created within the Column content type.

Each active summary reiterates the main points of the section by using a combination of
different H5P activities. In this way, since they have to perform activities, the learner needs
to be attentive and read everything carefully in order to do the activities correctly. Since it is

not enough to just skim through the text as they could in text-based summaries but rather
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have to read them in detail, they retain more knowledge and are engaged with the course
rather than staying passive. A few example activities from one of the summaries are pictured

in Figure 13.

1. A team leader is needed to (select all that apply):
[] Direct the team
[] Address team conflict

[ Ensure that the team is following the established rules

2. An effective team leader does not need to be an effective team player.

O True O False

3. According to Kirkman and Harris (2017) , a team leader needs to balance different tensions in order to lead the team successfully.

Drag and drop the tensions in the left to their corresponding counterparts.

TEAM
Embrace Individual Differences LEADER Allow teams to leam from failure

T . pport Team membership roles
Focus 'er ance
Maintain team cohesion and unity
The Amount of Leader Authority
Emphasize team identity and goals
Team Leadership Roles
Need for Belongingness Face-to-Face Need for efficiency of virtual teamwork
Leverage Newcomers' Fresh Perspectives Promote healthy functional team conflict
.
I

The amount of team members’ authority

Figure 13. Course A, Section 5: Example H5P activities from the active summary

Upon completing one activity, the learner needs to click on the blue Check button to submit
their answer and check if it was correct. Immediately after clicking on the button, the learner
gets feedback on that particular activity. This allows them to immediately know what they
are doing wrong, as well as how many points they get from a particular activity. Figure 14
shows the same example activities as Figure 13, with the difference that it portrays what

they look like after the Check buttons have been clicked.

The learner can also click on the Show Solution button in order to get the right answer for
activity, in most of the H5P content types. In this way, they are provided with a summary of
the main points of the section. In addition to a better retaining of knowledge, the fact that

the learner is also awarded points for the activities, is predicted to increase their motivation.
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In contrast, Figure 15 shows a snippet of the text summary counterpart of the same section,

in Course B.

1. A team leader is needed to (select all that apply):
+ Direct the team (9
+ Address team conflict (1)

Ensure that the team is following the established rules

-2 CEEEED

2. An effective team leader does not need to be an effective team player.

The most effective team leaders are those who are good team players, and who involve other team members in setting the mission, vision, goals and objectives

3. According fo Kirkman and Harris (2017) , a team leader needs to balance different tensions in order to lead the team successfully.

O False

for the team.

Drag and drop the tensions in the left to their corresponding counterparts.

TEAM

Embrace Individual Differences LEADER  Maintain team cohesion and unity o
Encourage Team Member Support Promote healthy functional team conflict v
Focus on Successful Performance Emphasize team identity and goals o
The Amount of Leader Authority The amount ofteam members’ authority
Team Leadership Roles Team membership roles -
Need for Belongingness Face-to-Face Need for efiiciency ofvirtual teamwork -

Leverage Newcomers’ Fresh Perspectives Allow teams to learn from failure

Figure 14. Course A, Section 5: Example H5P activities from the active summaries after

the Check buttons have been clicked

Team leadership:
+ Team leadership is one of the most crucial elements of an effective team.
* Ateam leader is needed to:

o Direct the team

o Ensure that the team is following the established rules

o Address teamn conflict

+ An effective team leader is an effective team player.

Tensions in team leadership:

+ A team leader needs to balance different tensions in order to lead the team successfully. These tensions include:
o Embrace for individual differences =-= Emphasize team identity and goals
o Encourage team member support <-= Promote healthy functional team conflict
o Focus on successful performance =-= Allow teams to learn from failure
o The amount of leader authority <-> The amount of team members' authority
o Team leadership roles <-> Team membership roles
o Need for belongingness face-to-face <-= Need for efficiency of virtual teamwork

o Leverage newcomers' fresh perspectives =-> Maintain team cohesion and unity

Figure 15. Course B, Section 5: A snippet of the text summary
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5 RESULTS

To start with, this section presents the outcome of the systematic mapping study for the
external reading materials is presented. Next, the experimentation results from the pilot
testing of the artefact and the expert evaluations are outlined. The results are summarized

and then analysed in detail.

5.1 External reading materials: mapping study

A systematic mapping study was conducted to look for open access articles related to teams
and teamwork that could be suitable for the course material of the artefact course. The

research process is described in detail in 3.4 External reading materials: mapping study.

Based on the indications provided in Kitchenham and Charters (2007), four steps have been
defined as a process to obtain the most relevant articles based on the objectives and research
questions, while following the inclusion and exclusion criteria defined (Portillo-Rodriguez
et al., 2012). These four steps that were followed are illustrated in Table 13.

The screening of the articles in the DOAJ was done in a rather manual manner. This is due
to the fact that the DOAJ is a library that indexes articles and journals and has very limited
flexibility in search options and filters. The search box only allows certain types of search

strings, and the filtering options are very few.

Due to the lack of filtering options, the initial search provided a very extensive list of articles.
For a first major exclusion, the filtering was changed to apply the search string to article
titles specifically, which narrowed the search down significantly. Then, the exclusion was
conducted in three phases: by title, by abstract, and by full text. First, the titles of all of the
articles were read and evaluated against the exclusion criteria, then continuing the same
process with the abstracts and the full texts, in turn. A final shortlist was made based on the
criteria, the objectives and the research questions.
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Table 13. Selection of papers - DOAJ

Papers
remaining

Initial search High-level search with the search string: “team OR teams 42,599
OR teamwork” on Articles only.
Search on Title Apply search string to Article Titles specifically. 4425
. - . - . . 11
Exclusion upon Title Th:e t_|t|_e is completely irrelevant to the topic and objectives,
or it is in another language than English.
i i i 149
Exclusion upon Abstract Th_e ak?stract is c_c>n_1p|ete|y irrelevant to the toplc_and
objectives, or it is in another language than English.

The text is completely irrelevant, is relevant but too long to 10
S VRS NV N4 be suitable for reading material, or in a language other than
English.

Exclusion criteria

w

After the extensive screening of the articles, there were only 10 articles identified that could
somewhat fit as reading material for the artefact course. The articles were excluded for

several reasons, of which three of the main are:

e Not in English
e Too long to be used as a short reading material
e The topic was related to teams but too detailed technical terms of other fields (e.g.

psychology)

Based on these exclusions, most of the articles were left out and only the suitable ones were
shortlisted. Considering the first number of results at the beginning of the mapping study,
and the final number of articles, it can be concluded that at this point in time, creating a
course with only open access materials that all flow consistently with one another, is
difficult. In addition to the number of articles, their quality and readability is generally not

as good as in other resources that are behind paywalls.

5.2 Experiment outcomes

The experimentation procedure started with the pilot course that was conducted according
to the plan defined in 3.5 Experimentation plan. The invitation was sent to all degree
programmes at LUT but was recommended to 3 year Bachelor and 1% year Master students.

They were informed that it is a pilot version of a new course, and that its results would be
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analysed and used to finalize this course for later use at LUT, but they were not informed
about the two versions of the course in which the participants would be divided.

Only 12 participants registered for the pilot course. They were then allocated into Course A
and Course B following the guidelines described in 3.5.1 Pilot course. They were informed
that they had 4 weeks to complete the course, and upon successful completion, they would
be awarded 1 ECTS.

5.2.1 Background survey

All participants filled in a background survey before they had access to the rest of the course
content. The survey provided information regarding the participant age, gender, degree
programme, work background, as well as their experience with teamwork and their interest

in it.

There was an equal number of females and males in the participants group. Although they
were allocated into Course A and B based on their registration times and disregarding
anything else, the gender distribution between the two courses was completely balanced.

Each course had 3 females, and 3 males.

The age distribution of the participants in the two courses is presented in Figure 16. All
participants were between 20-30 years old, with almost 42% of them being in their mid-

twenties. Course A was completely balanced, having two participants of each age group.

Participant distribution by age

Number of participants

20-23 24-27 28-30

® Course A m Course B

Figure 16. Participant distribution by age
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The participants were also asked about their highest degree completed and their current
degree program. The participant distribution into Course A and B based on these two aspects

is shown in Figure 17.

Participant distribution by highest degree completed Participant distribution by degree program
a4 6
5
@
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] (5]
=3 ©
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£ 3
s 2 s
— =
° 8
@ E 2
E=] =
[ z
3
B 1 . L
0
0 Environmental Industrial Engineering Software Engineering
High School Diploma  Bachelor's Degree Master's Degree Technology and Management
H Course A M Course B ® Course A ®mCourse B
(@) (b)

Figure 17. a) Participant distribution by highest degree completed; b) Participant

distribution by degree program

Nearly 42% of the participants had a Bachelor’s Degree, while the rest had a high school
diploma or a Master’s Degree. Course B was completely balanced, having two participants
of each group, while course A was slightly less balanced. The participants were from three
different degree programs at LUT. The majority of the participants (~67%) were from the
Software Engineering program, while most of the rest were from Industrial Engineering and
Management, and only one from Environmental Technology. Course A was somewhat
balanced having participants from all three programs, while the vast majority in Course B

were Software Engineering students.

The participants were also asked whether they previously completed any courses on Project
Management (PM) and Teamwork, be that traditional or online, and if they completed any
self-study online course of any topic before. According to their answers, 90% of the
participants previously completed a PM course, 75% previously completed a self-study
online course, and almost 42% completed a Teamwork course. Figure 18 presents the

distribution of participants by their previously completed courses.

63



Participant distribution by previously completed courses

Number of participants

0
Any Project Management course Any Teamwork course A self-study online course of any
topic

m Course A m Course B

Figure 18. Participant distribution by previously completed courses

The participant distribution by work experience and current work situation is shown in
Figure 19. The participants were asked about their work experience in the role of an
employee, team member, and leadership position (e.g. team leader, project manager). Based
on the answers, all participants have work experience as an employee, 75% have been a team
member before, and only 33% have held a leadership position. Additionally, participants
were also asked whether they are currently working alongside their studies. In Course A,
67% of the participants were not working, while the rest had full-time jobs at the time. In
Course B, only one participant was not working, one had a full-time job, while the remaining

all had part-time jobs at the time of the pilot testing.

Participant distribution by work experience Participant distribution by current work situation

6 6

5 5
g 4 g
8 3
g 3 2,
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0 0

Employee Team member Leadership position Not working Part-time job Full-time job
= Course A m Course B H Course A W Course B
(a) (b)

Figure 19. a) Participant distribution by work experience; b) Participant distribution by

current work situation
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Finally, the participants were asked to rate their interest in the topic of teamwork on a scale
from 1 (Not interested) to 5 (Very interested). All participants rated their interest in the topic
above 3. The average in Course A was 4.1, while in Course B it was 3.8. The participant

distribution by interest in teamwork is pictured in Figure 20.

Participant distribution by interest in teamwork

Number of participants

1 2 3 4 5
(Not Interested) (Very Interested)

Course A m Course B

Figure 20. Participant distribution by interest in teamwork

5.2.2 Course data

After the 4-week pilot testing period, the course data was gathered and analysed. Moodle
offers different reports and analytics graphs, some of which are briefly mentioned below,
due to not being suitable or relevant enough for further analysis, but still worth mentioning:
e Reports
o Course completion: All participants completed the course.
o Activity completion: All participants completed all course activities.
e Analytics Graphs
o Content accesses: All participants viewed all types of course content, except
for the Announcements, which was viewed by 50% of the participants.

o Quiz submissions: All participants submitted the quiz (online exam).

Since the course was self-paced, the participants used different time periods to complete it,
based on their own convenience. To visualize this, Moodle offers an analytics graph called
Hits Distribution, which shows how participants accessed the course and its resources during

the weeks it was available. Table 14 shows the hits distribution data on Course A, while
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Table 15 presents it for Course B. To clarify, “days with access” refers to the number of
days from when the participant first opened the course until course closing, not the days
from when they were added to the course. Additionally, the “7 weeks” refers to the number
of weeks from when the courses were created on Moodle until they closed. The courses were

created on October 3", but the pilot testing did not start until October 13",

Table 14. Hits distribution: Course A (Provided by Moodle 3.8)

) . Days with Number of days by week with access  Resources Number of resources accessed by
Students Course hits - BN - . -
access (Number of weeks: 7) with access week
Student 1 95 3 34
Student 2 111 16 34
Student 3 25 7 34
Student 4 46 3 35
Student 3 81 g 34
Student 6 44 7 35

Table 15. Hits distribution: Course B (Provided by Moodle 3.8)

Students Course hits Days with Number o'f days by week \\'iqth access R.esuurces Number of resources accessed by
access (Number of weeks: 7) with access week
Student 1 7 2 34
Student 2 23 5 34
Student 3 103 18 35
Student 4 28 6 34
Student 5 59 4 35
Student 6 92 12 35

The final exam consisted of 100 questions and had a time limit of 2 hours. An extended
version of the exam was created for Student 6 in Course B due to a reading disorder, with
the time limit increased to 4 hours. The time that each participant took to complete the exam
as well as the points they received are presented in Table 16 and Table 17. Based on the

results, it seems that it was possible to get a score above 90 by utilizing less than an hour.
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Table 16. Course A: Exam points and time taken

Time taken 55min 30s 44min 35s  1h 58min 1h Imin 39min 52s
99.00 98.10 85.68 98.92 87.62 84.43

Table 17. Course B: Exam points and time taken

Time taken 36min 35s 1h 6min 41min 36min 59s  2h 36min

97.80 92.33 96.00 91.27 95.42 84.05

5.2.3 Correlation between final exam points and active summaries

In 3.1 Research questions it was hypothesized that activation increases learning and that
participants would generally score more points in the exam sections in which they had active
summaries, in comparison to those with text summaries. This hypothesis was tested by
analysing the exam section points in correlation to the summaries of those sections. Figure
21 presents the findings by visualizing the average number of exam points per section in

Course A and B, in correlation with the summaries.

Average number of Exam points (%) per section

100,00 % .
| Active | :

95,00 %

90,00 %

85,00 %

80,00 %

75,00 %

Section 1 Section 2 Section 3 Section 4 Section 5 Section 6

=@=Course A =@=Course B

Figure 21. Average number of exam points in correlation to section summaries
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Both courses had the exact same final exam, which consisted of six sections corresponding
to the sections of the course. Each course had three sections with active summaries, and three
with text summaries. The details of the exam and activity points are described in 4.2 Artefact

design.

The exam points per section for each participant were gathered and then an average number
of points was generated for each exam section. Since the number of exam points is not the
same in every section, the average was turned into a percentage. The graph in Figure 21
shows the average number of points (%) per exam section in the two courses, where the blue
line represents Course A, while the orange line represents Course B. The graph also contains
the labels “Active” and “Text”, depicting the type of summary that each section contains in

each course, to visualize the correlation with the exam points.

According to the results presented in Figure 21, in five out of six sections, the average
number of exam points was higher in sections with active summaries than in those with text
summaries. The only exception lies in Section 1, where the average number of exam points
in Course B, which had a text summary, was higher than the average in Course A, which

had an active summary.

5.2.4 Closing survey

After completing the course, the participants were asked to fill in a closing survey to give
feedback. Further information on the contents of the survey was given in 3.5.1 Pilot course.

All participants of the pilot course completed the closing survey.

In the first part of the survey, the participants were asked about the timeline in which they
completed the course, the answers of which are presented in Figure 22. As for the total hours
used to finish the course, 50% of the participants used 11-20h, 25% used 21-30h, while the
rest used 0-10h and 31-40h, as depicted in the figure. In regard to the 4-week timeline, the
majority (~67%) stated that they completed the course irregularly, when they happened to
have time. As for the calendar time used to complete the course, the most used were one

week (~42%) and one month (25%). The participant that answered Other in the survey used
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2 weeks to complete the course, while two others completed it in one weekend. Finally, one
participant stated that they would have needed more than 1 month. The distribution of

answers between Course A and B is presented in Figure 22.

Time utilized to complete the course Course completion in regard to the 4-week timeline
4 6
5
£
L3 2 2
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: 5
& o« 3
Ei 2 °
5 3
] E 2
Qo 3
£ z
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- 1 -
0
0 Equally divided over the At one time Irregularly when |
0-10h 11-20h 21-30h 31-40h >40h cour‘s;‘lrlr;‘\:cllgn;ieeﬂ one (e.g. over one weekend) happenedt:;:avespare
B Course A mCourse B m Course A m Course B
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Calendar time utilized to complete the course

0

1 day 1 weekend 1 week 1month | would have Other
needed more
than 1 month

Number of participants
N

B Course A W Course B
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Figure 22. a) Time used to complete the course; b) Course completion in regard to the 4-
week timeline; ¢) Calendar time used to complete the course

Next, the participants were asked questions specific to the section summaries. They were
asked to rate different aspects of the summaries on a Likert scale from 1 (Strongly Disagree)
to 5 (Strongly Agree), and then assert their preference over the two types of summaries. The
answers for text summaries are shown in Figure 23, while those for active summaries in

Figure 24.
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Text Summaries (Likert-5)

The course would be more difficult to complete without the Text Summaries.
The Text Summaries helped my performance in the exam.

The Text Summaries enhanced my understanding of the course.

| found the Text Summaries useful for the course.

Interacting with the Text Summaries was often frustrating.

Interacting with the Text Summaries required a lot of my mental effort.

| found the Text Summaries clear and easy to understand.

The Text Summaries provided helpful guidance in the most important aspects of the
course.

I found the Text Summaries easy to use.
The Text Summaries made the course more interesting.

Interacting with the Text Summaries was fun.

il

| got bored quickly when using the Text Summaries.
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Figure 23. Rating different aspects of Text Summaries

Active Summaries (Likert 5)

The course would be more difficult to complete without the Active Summaries.
The Active Summaries helped my performance in the exam.

The Active Summaries enhanced my understanding of the course.

Using the Active Summaries increased my productivity.

I found the Active Summaries useful for the course.

| often became confused when | used the Active Summaries.

| made accidental errors frequently when using the Active Summaries.
Interacting with the Active Summaries was often frustrating.
Interacting with the Active Summaries required a lot of my mental effort.
I found it cumbersome to use the Active Summaries.
| found the Active Summaries clear and easy to understand.
The Active Summaries provided helpful guidance in the most important aspects of the course.
| found the Active Summaries easy to use.
Using the Active Summaries involved too much time doing mechanical operations.
Working with the Active Summaries was so complicated, it was difficult to understand what...
The Active Summaries made the course more interesting.

Interacting with the Active Summaries was fun.

W

| got bored quickly when using the Active Summaries.
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Figure 24. Rating different aspects of Active Summaries

The participants were unanimous in agreeing that the text summaries were useful, while 92%

agreed that they helped their performance in the exam. Around 83% agreed that the text

summaries were easy to use and to understand, and that they enhance the understanding of
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the course. Next, 75% agreed that the text summaries provided helpful guidance and that the
course would be more difficult to complete without them. About 42% agreed that the text
summaries made the course more interesting, while ~33% disagreed with the statement.
Interacting with the text summaries was found to be fun by 50% of the participants, while
25% disagreed. Around 58% disagreed with the statement that they got bored quickly when
using the text summaries, 25% remained neutral, while the rest agreed. Only one participant
found the text summaries frustrating, while the others all disagreed. Similarly, only one
participant found the text summaries to require a lot of mental effort, another had a neutral

opinion, and the majority disagreed.

As for the active summaries, all participants agreed that they were useful, increased
productivity, enhanced the understanding of the course, provided helpful guidance, as well
as helped the participants’ performance in the exam. 92% agreed that the active summaries
were easy to use and to understand, and that they made the course more interesting. Next,
83% agreed that interacting with the active summaries was fun, and that the course would
be more difficult to complete in their absence. The participants were unanimous in
disagreeing that the active summaries were often frustrating, and that working with them
was complicated. About 92% disagreed that they often became confused using the active
summaries, and that it was cumbersome to use them, while the rest maintained a neutral
opinion in both counts. Furthermore, 83% disagreed with the statements that the active
summaries involved too much time doing mechanical operations, while one participant
agreed, and another remained neutral. Similarly, 83% disagreed that they got bored using
the active summaries, while the rest had a neutral stance. Around 67% disagreed that using
the active summaries required a lot of mental effort, while two participants agreed with the
statement, and the others had a neutral opinion. Finally, 50% disagreed that they made
accidental errors while using the active summaries, and 25% agreed with the statement,

while the rest remained neutral.

To better see the differences between how text and active summaries were rated by the
participants, the answers to items in common for both types of summaries from Course A
and B are combined. Figure 25 offers an outline of the differences in rated aspects of active

and text summaries.
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Text and Active Summaries
The course would be more difficult to complete without the Summaries. _
The Summaries helped my performance in the exam. _
The Summaries enhanced my understanding of the course. _
| found the Summaries useful for the course. _
Interacting with the Summaries was often frustrating. -
Interacting with the Summaries required a lot of my mental effort. ‘
| found the Summaries clear and easy to understand. _
The Summaries provided helpful guidance in the most important aspects of the course. _
| found the Summaries easy to use. _
The Summaries made the course more interesting. ‘
Interacting with the Summaries was fun. ‘
| got bored quickly when using the Summaries. F
1 2 3 4 5
W Text W Active

Figure 25. Rating different aspects of text and active summaries

Next, based on the ratings of different aspects of text and active summaries, measurements
according to the Technology Acceptance Model (TAM) are calculated and shown in Figure
26. For easier comparison between the two graphs, they contain numbers depicting the
scores. Both types of summaries were deemed useful, with active summaries scoring slightly
higher than text summaries in perceived usefulness, especially in Course A. The average
score for perceived ease of use, on the other hand, was the same in text and active summaries.
In attitude toward using technology, there were contradictions between the two types of
summaries, with the active summaries scoring considerably higher than the text summaries,
especially in Course A. Complexity, a section of effort expectancy, was something that was
only measured in active summaries, and its average score was 1.5 in Course A and 1.4 in

Course B, depicting a low complexity of use.

The participants were asked to select their preference between text and active summaries, on
a scale from 1 (Definitely Text) to 5 (Definitely Active). The results are displayed in Figure
27 and depict a general preference toward active summaries, with an average score of 4.5 in

Course A and 3.7 in Course B.
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TAM - Text Summaries TAM - Active Summaries
5 4,62
4,5 4,48 162 4,58
4,42 4,33 44
4,1 4,02 3,03 4,03
4
vl 3
2
15 14
1
Perceived usefulness Perceived ease of use Attitude toward using Perceived Perceived Effort expectancy:  Attitude toward
technology usefulness ease of use Complexity using technology
m Course A m Course B m Course A ™ Course B

summaries

Preference in section summaries (Likert-5)

Preference

1 2 3 4 5

mCourse A mCourse B

Definitely Text Text Equally Good Active Definitely Active

Figure 27. Preference between types of summaries

highest in perceived ease of use.
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Figure 26. a) TAM measurements on text summaries; b) TAM measurements on active

In the next part of the survey, the participants were asked questions regarding the whole
course. First, similar to the summaries, they were asked to rate different aspects of the course.

The results are shown in Figure 28. All aspects of the course had an average of 4 and above.

Based on the ratings of different aspects of the course, TAM measurements were calculated
and are shown in Figure 29. The course scored high on all three measurements, scoring



Aspects of the course (Likert-5)

The course is useful for my studies.

The course is useful for my career.

The course was clear and easy to understand.
The course was easy to use.

The course was interesting.

The course was fun.

[

2 3 4 5

W Course A m Course B

Figure 28. Rating different aspects of the course

TAM — Entire course

Perceived usefulness Perceived ease of use Attitude toward using
technology

m Course A m Course B

Figure 29. TAM measurements on the entire course

The participants were also asked about the course in relation to their expectations on a scale
from 1 (Much Worse) to 5 (Much Better), and if they would recommend it to others on a
scale from 1 (Strongly Disagree) to 5 (Strongly Agree). Answers for both are displayed in
Figure 30. According to the answers, the course was above equal to expectations, leaning
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towards better than expectations. The participants also agreed that they would recommend
the course to others that may be interested in the topic.

Course in relation to expectations (Likert-5) Recommending the course to others (Likert-5)

I would recommend the
course to others that might
be interested in the topic

1 2 3 4 5 1 2 3 4 5
Strongly Disagree ~ Disagree Neutral Agree Strongly Agree

(@) (b)

Figure 30. a) Course in relation to expectations; b) Recommending the course to others

Finally, the participants also had the chance to give open feedback. Table 18 shows the
feedback combined and listed into three categories: strengths, weaknesses, and

improvements. The items in the categories are listed in order of their frequency.

Table 18. Participants' open feedback

1. The Active Summaries were enjoyable, interesting and engaging

2. The Active Summaries were helpful for remembering and better for learning
3. Great course structure/design

4. Well written material
5
6

Strengths

. Easy course navigation
. Self-paced design was convenient

1. Too many questions in the exam

Weaknesses . A lot of reading material

N

. Every section should have an active summary

. Less exam questions

. Important details should be mentioned in the Instructions tab

[ulsJEEInERICE (e.g. exam duration, grading system)

4. Videos would be nice

5. The course should be open for summer school

6. The course should have 3-4 ECTS, with report writing and team assignments

wWN P
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5.3 Expert reviews

The expert reviews were conducted by four experts in total. The experts offered a
combination of domains of expertise such as teamwork, education, eLearning, as well as an
industry expert, which allowed the artefact course to be evaluated by different perspectives.
Table 19 shows the areas of expertise of each of the evaluators.

Table 19. Domains of expertise

Expert 1 Expert 2 Expert 3 Expert 4
Domain of expertise Teamwork Education elLearning Industry

Each of the experts received an email invitation to review the artefact course, and a feedback

survey to complete. They survey was divided into three main parts: questions about the
course topic —teamwork, questions about the setup of the course itself, and questions specific
to the section summaries. Finally, the last question of the survey allowed the experts to give

open feedback about the entire course.

5.3.1 Teamwork-related feedback

The experts were first asked about the suitability of the topics and materials of the course,
containing three items to rate on a Likert scale from 1 (Strongly Disagree) to 5 (Strongly

Agree). The answers are presented in Figure 31.

Suitability of course topics and materials (Likert-5)

The 6 main topics are suitable for the course

The study materials are suitable for the course

The articles are suitable for the course

-

2 3

B
wn

M Expertl MExpert2 Expert3 MExpertd

Figure 31. Suitability of course topics and materials
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All experts agreed that the six main topics and the study materials were suitable for the
course. The suitability of the articles, however, received a neutral opinion from Expert 4,

while the others agreed that the articles were suitable.

The other Likert scale question in this section was regarding whether the course was a good
fit for an Introduction to Teamwork course, in which there was one item to rate on a scale
from 1 (Definitely No) to 5 (Definitely Yes). The answers are presented in Figure 32,

showing that the experts all agreed that the course was a good fit.

Do you think that this course is a good fit for an
Introduction to Team work course? (Likert-5)

Is the course a good fit?

2 3 4

1

15

M Expert 1 MExpert2 Expert3 M Expertd

Figure 32. Is the course a good fit?

The rest of the questions in this section were open-ended. The experts were asked whether
they think that any other topics or materials should be considered, and if any of the current
topics should be reconsidered. Also, they were asked if they identified any issues in the
course. The answers are briefly summarized below, while the full answers can be found in

the appendix.

Are there any other important topics to consider? If yes, please specify below.
Two experts stated different ideas about topics that could be added to the course. Expert 1
suggested considering dialogue as a method of communication, while Expert 4 mentioned

the impact of nationality in teamwork.

77



Are there any other articles/books to consider as study material? If yes, please specify
below.

Only Expert 1 answered, suggesting Isaacs (1993), or any newer article on the same topic.

Should any of the current topics be reconsidered? If yes, please specify below.
This question was only answered by Expert 1, who stated that the topics are relevant, but re-
emphasized the importance of dialogue skills and individuals' responsibility to actively

develop them to achieve better teamwork.

Are there any mistakes that should be fixed? If yes, please specify below.

Expert 1 mentioned that some of the course topics are very complex, stating that it is difficult
to argue that something is totally right or wrong, because it often varies depending on the
situation, individuals, and the amount of trust that is present. While Expert 1 pointed out an
issue concerning the course topic and content, Expert 2 specifies a number of issues found
throughout the course, that mainly concern its structure rather than the content. The issues
include one mode of navigation missing from the Instructions tab, images throughout the
course and potentially H5P activities not being accessible to students with blindness, colours
not following a pattern, and some images being low quality. Expert 2 also mentioned that
adding a short introduction text to each of the articles would be useful.

5.3.2 Course-related feedback

This section had two questions, the first of which was regarding the course workload, while
the other concerned rating different aspects of the course. The answers to the first question

are shown in Figure 33, while the answers from the second are presented in Figure 34.

The first question contained one item to be rated from 1 (Definitely Too Little) to 5
(Definitely Too Much), with 3 meaning Equal to Expectations. Three of the experts agreed
that the course workload is in line with the estimated workload, while Expert 1 believes that

there is definitely too much workload compared to what was expected.
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What do you think of the course workload in regard to
the estimated workload — 1ECTS = 27h? (Likert-5)

Course workload -

2 3 4 5

-

MExpertl MExpert2 mExpert3 MExpertd

Figure 33. Course workload in regard to the estimated workload

The next question contained three items to be rated from 1 (Strongly Disagree) to 5 (Strongly
Agree). All experts agreed that the course is useful, understandable, and easy to use.

Please rate the following aspects of the course (Likert-5)

The course is useful.

m—— -
1 2 3 4 5

The course is easy to use.

M Expertl MExpert2 mExpert3 MExpertd

Figure 34. Rating different aspects of the course

Based on the data from the ratings of the course aspects, TAM measurements were
calculated. The course scored an average of 4.2 on both perceived usefulness and perceived

ease of use.



5.3.3 Summaries-related feedback

The experts were asked to rate different aspects of text and active summaries, select their
preference between the two, mention positive and negative things about the active

summaries, as well as open feedback.

First, the experts were asked to rate items about text and active summaries on a Likert scale
from 1 (Strongly Disagree) to 5 (Strongly Agree). Figure 35 shows the answers for the text
summaries, while Figure 36 presents the answers for the active ones. All experts were
unanimous in agreeing that the text summaries were easy to understand and easy to use.
Expert 3 and Expert 4 agreed that the text summaries made the course more interesting, but
the other two had a neutral opinion on the matter. Three of the experts agreed that the text
summaries were useful for the course and that they provided helpful guidance, while Expert
1 had a neutral opinion. Finally, three of the experts agreed that the course would be more

difficult to complete without the text summaries, while Expert 2 had a neutral opinion.

Traditional text summaries (Likert-5)

The course would be more difficult to complete
without the Text Summaries.

I found the Text Summaries useful for the course.

| found the Text Summaries clear and easy to
understand.

The Text Summaries provide helpful guidance in the
most important aspects of the course.

| found the Text Summaries easy to use.

The Text Summaries make the course more
interesting.
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Figure 35. Rating different aspects of the traditional text summaries

As for the active summaries, all experts were unanimous in agreeing that they were useful,
easy to understand, and easy to use. Similarly, all experts were also unanimous in disagreeing
that interacting with the active summaries was often frustrating, and that it was cumbersome

to use them. All experts disagreed that working with the active summaries is complicated.
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Expert 1 and Expert 3 agreed that the course would be more difficult to complete without
the active summaries, while the other two shared a neutral opinion. Expert 1 and Expert 2
agreed that the active summaries make the course more interesting, while the other two
shared a neutral stance. Three of the experts agreed that the active summaries provide helpful
guidance, while Expert 3 remained neutral. Finally, three of the experts disagreed that using
the active summaries involved too much time doing mechanical operations, while on the

contrary, Expert 3 agreed with the statement.

Active summaries (Likert-5)
The course would be more difficult to complete without the Active Summaries.

Ifound the Active Summaries useful for the course.

Interacting with the Active summaries s often frustrating.

| found it cumbersome to use the Active Summaries,

| found the Active Summaries clear and easy to understand.

The Active Summaries provide helpful guidance in the most important aspects
of the course.

Ifound the Active Summaries easy to use.

Using the Active Summaries involves too much time doing mechanical
operations.

Working with the Active Summaries is so complicated, it is difficult to
understand what is going on.

The Active Summaries make the course more interesting.
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Figure 36. Rating different aspects of the active summaries

Based on the rating of different aspects of text and active summaries, TAM measurements
were calculated. The values for negative items, barring those in the complexity measurement,
were inverted before calculating the averages. Perceived ease of use was the measurement
where both types of summaries had the highest score — 3.9 for text summaries, and 3.95 for
active summaries. Both types of summaries had the same scores in perceived usefulness and
attitude toward using technology, scoring 3.75 in the former and 3.5 in the latter. Finally,
the active summaries had one extra measurement, complexity, where the average score was

2, indicating a low complexity of use.
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After rating different aspects of the section summaries, the experts were asked to pick their
preference between the two types of summaries, selecting an option on a Likert scale from
1 (Definitely Text) to 5 (Definitely Active), with 3 meaning Equally Good. The answers are
shown in Figure 37. Expert 2 and Expert 4 indicated preference toward the active

summaries, while the other two stated that both types of summaries are equally good.

Which type of Summaries did you prefer? (Likert-5)

Preference

2 3

[
IS
[0

W Expert1l MExpert2 Expert3 MExpertd

Figure 37. Preference regarding summaries

The rest of the questions were open-ended. The experts were asked to mention positive and
negative things about the active summaries and give open feedback regarding about both

types of summaries.

Please mention at least one positive thing about the Active Summaries.
The experts mentioned ease of use, repeatability towards learning, requiring a higher degree
of concentration to get points, as well as easier knowledge retention as positive aspects of

the active summaries.

Please mention at least one negative thing about the Active Summaries.

Expert 1 and Expert 2 reiterated what they have previously stated in prior sections. Expert 3
stated that some of the questions of the active summaries could be changed to require a
deeper understanding to answer them, because at the current state it might be that the
questions require remembering rather than understanding. Finally, Expert 4 shared the
opinion about required remembering versus understanding with Expert 3 and pointed out the
theoretical background of the activities.
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5.3.4 Open feedback

None of the experts gave open feedback about the section summaries. However, they all
answered the question asking for open feedback about the entire course.

Expert 1 suggested re-evaluating the course after a couple of years to see how it has
performed, while Expert 2 simply stated that a good job was done. Expert 3 gave positive
feedback about the clarity of the course and the quality of its visuals, while mentioning the
idea of decreasing the number of questions in the exam but making them more challenging.
Finally, Expert 4, who was also the industry expert, stated that they found useful elements

in the course that could be beneficial for companies, too.

The feedback from the experts as well as the course participants is combined and listed in
Table 1, Appendix 3. The table contains the identified strengths, weaknesses, problems to

be fixed, as well as suggested improvements for the course.
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6 DISCUSSION

This section presents the interpretation of the results by looking at how they answer the
research questions and how they test the hypotheses. The results and how they relate to prior
research are also discussed. Finally, the limitations of the results caused by validity issues
are acknowledged, and future work is deliberated.

6.1 Interpretation of results

The experiment and expert reviews were performed to validate the artefact course design
and find out if activation increases learning in a self-study online course, as well as test the
stated hypotheses. The systematic mapping study, on the other hand, was conducted to see
if a good online teamwork introduction course can be implemented using only open access
materials. The results show that both of the null hypotheses can be rejected. The experiment
results suggest that the points gained in the active summaries are positively correlated with
the final exam points. Additionally, based on the feedback from the participants’ closing
survey, as well as the expert evaluations, it can be derived that adding activation to the course
design has a positive impact on the learning experience. The results of the mapping study
show that at this time, it is difficult to implement a good online teamwork introduction course

using only open access materials.

To see if activation does indeed increase learning, the correlation between the exam section
points and the summaries was analysed. According to the results, in five out of six sections
of the exam, the participants who had active summaries scored more points on average than
the ones with text summaries in those sections, which suggests that activation increased
learning. The only exception was Section 1, where more points were scored on average from
the participants that had a text summary. However, the difference was less than 1% and it
was the lowest difference out of all sections. These results derived by quantitative data were
further supported by the qualitative data acquired from the participants’ closing survey and
the expert evaluations. The active summaries were on average rated to be more useful than
the text summaries, as well as better in enhancing the understanding of the course, providing
helpful guidance in the most important aspects of the course, and helping the participants’
performance in the exam. The participants also rated the active summaries to be more fun to
interact with than the text summaries, and that they make the course more interesting. When
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selecting their preference over the types of active summaries, the answers depict a general
preference toward active summaries. In the open feedback, the most repeated comments
from the participants were that the active summaries were enjoyable, interesting, and
engaging, and that they were more helpful in remembering and better for learning in
comparison to the text summaries. The expert evaluations also echoed these results, as they
mentioned the necessity of repeatability towards learning and easier knowledge retention as

positive aspects of active summaries.

The results of the systematic mapping study provided insight on the possibility of
implementing a good online teamwork introduction course by using only open access
materials. Since out of initial open access papers found, only 0,02% were deemed somewhat
suitable for the course, it is concluded that it was not possible to implement the course only

using open-access materials at this time.

6.2 Results in relation to prior research

The lack of active learning was identified to be one of the most significant issues that leads
to dropouts and low completion rates in MOOCs by multiple studies (El Said, 2017; Kop,
2011; Ma and Lee, 2020; Martin, 2012; North et al., 2014; Reyes and Trentin, 2019; Yousef
et al., 2015). As a result, further studies were conducted to test the impact of activation in
online courses. According to the reviewed literature, it was found that activation helped the
learners better understand the materials (Ayub et al., 2017), was associated with higher levels
of learning (Sinclair and Kalvala, 2016), was deemed positive and useful from a learning
experience perspective (Alario-Hoyos et al., 2016), and improved their learning outcomes
(Kol3s et al., 2016).

Based on the results derived from the correlation analysis of the exam points and the section
summaries, it is concluded that activation had a positive impact in improving the learning
outcomes and offered a better understanding the materials. Additionally, according to the
answers of the participants in the closing survey as well as the expert evaluations, the active
summaries were deemed to be positive for the learning experience, knowledge retention, as

well as for making the course more interesting.
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Finally, multiple studies suggest that a large portion of MOOC learners are employees or
people looking for jobs (Chafkin, 2013; Christensen et al., 2013; Radford et al., 2014). One
of the people that evaluated the artefact course was an industry expert, and in the open
feedback they stated that they found elements in the course that would be beneficial for
companies. Moreover, more than half of the pilot course participants (~58%) were working
alongside their studies at the time of the experiment, and all of them managed to complete

the course.

6.3 Limitations

Although the experimentation produced relevant results, it is important to consider their
validity. The limitations are summarized by considering validity threats, as well as the

circumstances at the time of the experiment.

In terms of conclusion validity, there were only 12 participants that took part in the pilot
testing, which posed the threat of low statistical power of the results. Additionally, three
participants did not want the ECTS credit and only completed the course out of their own

motivation.

Considering internal validity, the participants were randomly allocated in Course A and B
based on their registration times, and the background survey results show that the allocation
was balanced in most counts. However, the allocation was not that balanced when
considering the participants’ current degree programs, where five out of the six participants’
of Course B were Software Engineering students, with Course A being more balanced with
the degree programs. Since the pilot course was themed in the context of Software
Engineering, this gave a slight edge to Course B participants, who had a higher average score
in the exam than the participants of Course A, but only by 1.6% margin. The allocation was
also not balanced when considering participants that were currently working, where in
Course A the majority (67%) of the participants were not working, while in Course B only
one participant was not working, giving the participants of Course A more time.

Nevertheless, considering the exam results, this did not seem to make much difference.

As for construct validity, the correlation between the exam section points and the summaries
was measured using a single type of measurement, meaning that this could give
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measurement bias. It would have been better to also measure the times spent on the activities
and exam sections, to see if the participants spent less time in exam sections in which they
had active summaries, to strengthen the conclusions derived, but such data was not provided
by Moodle.

Finally, all participants completed the pilot course, meaning that there were no dropouts.
This behaviour is not at all typical for online courses, and even less typical for MOOCs.
While this may be partly as a result of a more engaging course, with such a small
experimentation sample it is difficult to make a definite conclusion, and it calls for further
research. The fact that all participants completed the course also limited the amount of
Moodle data that could be analysed. This meant that reports such as course and activity
completion, and analytics graphs such as content accesses and quiz submissions were not
suitable for further analysis due to all participants completing the course and its activities,
submitting the quiz, as well as viewing all types of content. It is worth noting that problems
with content accesses were noticed in Moodle data, in some cases showing no content views
for participants when they have in fact viewed the content, an example of this being no
content view in the background survey, when the participant had completed the survey.
Problems were also identified with activity reports on Moodle, which are supposed to show
the views by users to each type of content. The issue was that Moodle offered no distinction
between the roles of student and teacher, meaning that the numbers were combined for the
participants, the experts, as well as the course instructor, and they could not be used for
analysis. This could be avoided by making more than one copy of the pilot course, and
dividing the participants and the experts, but this could still pose an issue in terms of content

views by the instructor, who would still be part of both instances.

6.4 Future work

In contrast to the two versions of the pilot course, the final course will have active summaries
in each section. Then, the artefact course can further be improved by considering the
feedback received from the participants and the experts. Since every section will have an
active summary, the final exam could be shortened to have less questions. However, even
with the current number of exam questions, it seems possible to get a very good score
utilizing less than half of the exam time. Important details such as exam duration and the
grading system should be mentioned in the Instructions tab. The missing topics that were
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specified by the experts should be added to the course, and the identified issues should be
fixed. In the future, the course will be open for registration at any time, and the participants

will have 60 days to complete it.

In future updates of the course, the H5P activities could also be improved. H5P was only a
plugin on Moodle until recent years and they started integrating it into the learning platform
completely from version 3.8, but did not complete the integration until version 3.9. The pilot
course was limited to being implemented in Moodle 3.8, and considering the incomplete
integration, the H5P plugin was used to implement the active summaries. In the future, this
can be modified by using the integration instead. Additionally, at the time of the experiment,
there were a number of issues that were identified with the use of H5P in Moodle. The active
summaries were created using the H5P element called Column, which played the role of a
container to all the other activities within the summary. At the time, the participant needed
to complete every activity in the summary, at least partly, in order for anything to be
registered in the Moodle gradebook. In case only one activity was left blank, nothing at all
was registered in the gradebook. Another issue was that at the time, upon reload or revisit of
an active summary, it was possible to change previously answered activities and therefore
re-submit the summary and overwrite its points in the gradebook. Neither of these was an
optimal behaviour, and H5P was aware of the issues, but no fix had been implemented. In
the future, especially with the H5P integration into Moodle, these issues will hopefully be
resolved. A final point worth mentioning is the fact that H5P did not allow you to set your
own number of points to the activities, they were set by H5P itself. While this was not an
issue per se, it can be considered a limitation because modifying the number of activity points
depending on the difficulty of the question could be very useful. Despite these issues and
limitations, the interactive content that H5P offers can undoubtedly be very beneficial,

especially for self-study online courses.

Finally, although the artefact course was a self-study online course, the devised framework
is also fully suitable to be used for MOOCs, as its design fully complies with their
characteristics. In order to transform this course into a MOOC, the portion of the external
reading materials that were behind paywalls need to be replaced with open access materials.
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7 CONCLUSIONS

The goal of this thesis was to design a framework to increase learning through activation in
self-study online courses. This was done by first reviewing existing literature to pinpoint the
challenges faced by online courses and MOOCs, and then exploring the use of activation to
design a more engaging course with a better learning experience. DSR was followed as a
research methodology, and two research questions were posed to determine whether
activation increases learning, and if a good online teamwork course could be implemented

using only open-access materials.

Based on the reviewed literature, the artefact framework was designed, and an artefact was
implemented in the form of a self-study online teamwork introduction course. The course
was deployed into the LUT’s Moodle platform, and its design was evaluated by
experimentation. An online controlled experiment was conducted, where LUT students that
enrolled for the course were allocated into two versions of it. Both versions of the course
had elements of activation implemented in the form of section summaries, but in different
places, to determine its impact on learning. Everything else aside from the activation
placement was identical in the two course versions. The experiment ran for four weeks, after
which Moodle data, participants’ survey results and expert reviews, were collected and

analysed.

A correlation analysis was conducted between the points of each exam section and its
corresponding text or active summary, to determine if participants who had an active
summary in that section scored more exam points than their counterparts that had a text
summary. The results showed that participants were generally more successful in the exam
sections in which they had active summaries, suggesting that activation increased learning.
This conclusion was further supported by the participants’ survey answers and expert
reviews, where the active summaries were deemed to be more engaging, to help with

knowledge retention and remembering, as well as make the course more interesting.

The artefact course implemented the designed framework to increase learning through
activation in a self-study online teamwork introductory course, and the results depicted it as

successful. However, it is worth noting that with only 12 participants, and no dropouts, the
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behaviour is not typical for online courses, and even less so for MOOCs. To get results that
are statistically significant, further research is needed as well as a larger sample of

participants.
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APPENDIX 1. Closing survey questions regarding the section summaries

Table 1. Closing survey questions to rate certain aspects of the section summaries

Construct

Perceived Usefulness
(Davis, 1989)

Perceived Ease of Use
(Davis, 1989)

Effort expectancy:
Complexity
(Venkatesh et al.,
2003)

Attitude toward using
technology
(Venkatesh et al.,
2003)

Iltem

The course would be more difficult to complete without the
Summaries.

The Summaries helped my performance in the exam.

The Summaries enhanced my understanding of the course.
Using the Summaries increased my productivity.

| found the Summaries useful for the course.

I often became confused when | used the Summaries.

I made accidental errors frequently when using the Summaries.
Interacting with the Summaries was often frustrating.

Interacting with the Summaries required a lot of my mental
effort.

| found it cumbersome to use the Summaries.

| found the Summaries clear and easy to understand.

The Summaries provided helpful guidance in the most
important aspects of the course.

| found the Summaries easy to use.

Using the Summaries involved too much time doing mechanical
operations.

Working with the Summaries was so complicated, it was
difficult to understand what was going on.

The Summaries made the course more interesting.
Interacting with the Summaries was fun.

I got bored quickly when using the Summaries.

Summary
Type

Text, Active

Text, Active
Text, Active
Active
Text, Active
Active
Active
Text, Active

Text, Active

Active
Text, Active

Text, Active

Text, Active

Active

Active

Text, Active

Text, Active

Text, Active



APPENDIX 2. Expert evaluation survey questions

Table 1. List of expert evaluation survey questions

Question Question
. Question Text Type

= (= = = e

Suitability of course topics and materials

please specify below.

Do you think that this course is a good fit for an Introduction
to Teamwork course?

What do you think of the course workload in regard to the

Rate (Likert-5)

Avre there any other important topics to consider? If yes, Open-ended
please specify below.
Avre there any other articles/books to consider as study Open-ended
. material? If yes, please specify below.

Course topic yes.p pecify

and materials  Are there any mistakes that should be fixed? If yes, please Open-ended
specify below.
Should any of the current topics be reconsidered? If yes, Open-ended

Rate (Likert-5)

Strli:('tjlljjlrgznd estimated workload (LECTS = 27h)? FaE (U
workload Please rate the following aspects of the course. Rate (Likert-5)
Please rate the following aspects of the text summaries. Rate (Likert-5)
Please rate the following aspects of the active summaries. Rate (Likert-5)
Section Which type of Summaries did you prefer? Rate (Likert-5)
ELLEL S Please mention at least one positive thing about the Active Open-ended
Summaries.
Please mention at least one negative thing about the Active Open-ended
Summaries.
Open Open feedback/comments about the summaries Open-ended
5 feedback  gpen feedback/comments about the entire course Open-ended



APPENDIX 3. A summary of course feedback and suggested changes

Table 1. Course strengths, weaknesses, problems to be fixed, and suggested improvements

e The Active Summaries were enjoyable, interesting and engaging
e The Active Summaries were helpful for remembering and better for learning

e  Great course structure/design

Strengths

e  Well written material
e Easy course navigation
e Self-paced design was convenient

e Too many questions in the exam

Weaknesses . .
e A lot of reading material

o A few typos
Problems to e Popup message randomly appearing in H5P drag and drop exercises (H5P bug)

be fixed
e Fix the quality of some of the images that are slightly blurry

e Replace articles behind paywalls with open-access articles, if possible

e Every section should have an active summary

e Less exam questions

e Important details should be mentioned in the Instructions tab (e.g. exam
duration, grading system)

e Divide active summaries in smaller parts

e Add “dialogue as a method of communication” and “the impact of nationality
in teams” in the study materials

il eiuica: e Add the left-side navigation menu in the Instructions tab

e Add image information as alt-text

e Change image colours to follow a pattern (e.g. LUT colours)

e Replace the images with content that is accessible to students with blindness

e Add a short introduction to the PDF articles

e Videos would be nice

e The course should be open for summer school

e The course should have 3-4 ECTS, with report writing and team assignments



