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Abstract—This paper describes the process of designing a 
course for Software Engineering that promotes self-driven 
learning while taking into account student motivation, scaf-
folding and a constrained ecosystem at the Cooperative 
State University, Karlsruhe. The University has certain 
particularities that distinguish it from other Universities 
because students alternate quarters between study and 
work. Thus, students receive a salary during their three 
years towards earning a Bachelor Degree and attendance is 
mandatory.  In cohorts of around 30 students a class spends 
an average day with at least 5 hours of mostly frontal lec-
ture in the same classic classroom setup. Software Engineer-
ing takes up about 5 hours a week of in-class time in their 
second year of study and is the first course students have 
seen with a self-driven, blended learning format. The paper 
describes the process of designing a course for self-driven 
learning. It starts with a gamified approach that plunges the 
student directly into a new world of learning and ends with 
a scaffolded design that leads the students in a one-year-long 
process of “unschooling”, leaving students less frustrated 
and more motivated, while still attaining a high level of 
achievement. 

Index Terms—Blended Learning, Ecosystem of Learning, 
Education, Gamification, Peer Evaluation, Problem Based 
Learning, Software Engineering. 

I. INTRODUCTION 
In this paper, an approach to introducing self-driven 

blended learning is analyzed as it has changed over the 
course of three years. Each year around 90 students split 
into three classes are participants in the study by taking 
the mandatory Software Engineering course in their se-
cond year (out of three) during their Bachelor program at 
the Cooperative State University, Karlsruhe. The academ-
ic year is based on a Quarter system. Students spend alter-
nating quarters studying or working, earning a salary 
throughout the year. Their attendance at University is 
mandatory and they study in cohorts. As students are 
required to remain within their cohort in order to graduate, 
failing a course may easily result in the failure of the en-
tire Bachelor degree and preclude further study in that 
subject area in this University system. The combination of 
quarter system and a set six semesters towards a Bachelor 
degree results in students spending more than 5 hours a 
day and sometimes up to 25 hours per week in frontal 
lectures in the same classroom that has the classic wooden 
chairs, desks, blackboard and beamer. 15 minute breaks 
mornings and afternoons and a lunch break in the middle 
of the day round up the program. Evenings and weekends 
are spent with project work. From the teacher perspective, 

full-time lecturers can be teaching over 20 hours a week, 
including courses outside of their immediate expertise. 
Other lecturers teach on the side while working in indus-
try. Both students and lecturers work under intense time 
and performance pressures.  

Students have never before been responsible for their 
own learning beyond what is needed to perform well on 
an exam in a traditional setting. Neither in school nor at 
the University has self-regulated learning been explored. 
However, there are necessary reasons for changing the 
learning environment away from the frontal lecture from 
employers’, students’ and University points of view.  

From the employer point of view, it is important to 
move students from a check-box based approach to ob-
taining good grades to a mastery based approach, which is 
more aligned with workplace demands. Whereas in school 
(including University), handing in something to be graded 
on a certain date may count as a completed task, industry 
work environment expects several passes through a piece 
of work until perfected.  While one might think that be-
havior can be adapted based on environment, employers 
report that key reasons for not hiring students include their 
lack of transfer skills, lack of critical reflection on own 
performance and lack of soft-skills. Top desired skills 
apart from practical know-how are team skills and capa-
bility for self-driven learning. Industry expectations of 
Bachelors were met 63% of the time in 2011. By 2015 this 
number had reduced to 47%! Only 16% of those ques-
tioned would agree that the students have been well pre-
pared for industry [1, 2]. 80% of participants in the study 
are either working with the cooperative Bachelor model or 
planning to integrate it, thereby making the constrained 
ecosystem described here the new norm. 

From the student point of view, reasons for changing 
the format of coursework are threefold: First, the number 
of hours spent listening to lectures can be decreased by 
letting students work independently towards pre-defined 
goals, thereby becoming more actively involved in the 
learning process. Second, with up to 25 weekly hours of 
frontal lecture, a self-determined format may be perceived 
as a nice change of pace. Finally, due to the noticeable 
difference in know-how between students and even be-
tween lecturer and student (working inside the fast-
moving IT industry), there is an advantage to leaving 
space to learn from each other or proceed according to a 
personal profile gap between knowledge and desired skill-
set. 

The University’s reasons include knowledge of research 
results about positive learning outcomes when creating a 
more active and problem based learning environment [3, 
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4] despite the fear of change [5]. Key reasons for change 
include the overwhelming variety of high-quality infor-
mation sources that are available on the web. With the 
most current appearance of MOOCs (Massively Open 
Online Courses) from some of the top Universities in the 
US, standards for frontal lectures are set, including written 
transcripts of what was said, the ability to rewind and re-
listen to any lecture any time and communicating with an 
active global community. Increasingly, excellent infor-
mation is available via Youtube and Internet outside of 
any systematic courses as students are relying less and less 
on books to acquire knowledge in the rapidly changing 
field of Information Technology. Even from one year of 
teaching to the next, there can be profound changes in 
technology that a set frontal lecture would not be able to 
cover in a practical manner. 

The design of this Software Engineering course is an 
ongoing process that has taken three years so far and is not 
finalized. The study starts with a gamified course, in 
which students are abruptly confronted with the experi-
ence of self-driven learning. Even though the outcome of 
this course in 2012/13 resulted in a class of well-trained 
students in both theory and practical experience, the stu-
dent perception reflected a stressful experience. We report 
on the survey that explores the discrepancy between 
teacher and student expectation. The goal of this explora-
tory study and corresponding survey is to understand 
student motivation in the example of a restrictive envi-
ronment, where grades and efficiency are central to sur-
vival. A gap in research on this topic has been noted the 
literature [6]. 

Based on this outcome, the class in 2013/14 resulted in 
a scaffolded instruction method and a prescribed platform 
and timeline. Peer evaluation and forum entries were a 
necessary part of the teaching. Constrained by the tech-
nology, there was still a large room for improvement and a 
gap between motivation and teaching. Finally, the class of 
2014/15 was set in an environment where motivation and 
setting were mostly aligned.    

Section 2 will summarize the theoretical foundations of 
the didactic set-up for this approach. Section 3 discusses 
the student evaluation of the course, and describes the 
mismatch between design and reception. Section 4 and 5 
motivates and describe the changes that the course has 
been submitted to over the subsequent two years. Section 
6 concludes with final remarks on the experience and a 
general recipe for design. 

II. THEORETICAL FOUNDATION 
The software engineering course, originally a frontal 

lecture, was redesigned around motivators with content 
and platforms aligned as shown to be important [7]. This 
section discusses the theoretical foundation behind the 
motivators, the content design and platform requirements.  

A. Motivators 
Despite some controversy as to the exact definition of 

extrinsic and intrinsic motivators, we will distinguish 
internal drivers such as autonomy, purpose, and mastery 
from external drivers, a number of chosen mechanics from 
gamification that have been shown as effective in real 
world systems with academic research still forthcoming in 
this emerging field.  

B. Intrinsic Motivation 
According to positive psychology’s theories about mo-

tivation [8–13], humans are motivated to work on cogni-
tively difficult tasks when they are granted autonomy, 
purpose and mastery. Accordingly, the course was de-
signed to grant students autonomy by allowing choice of 
speed and order for studying six out of nine topics of their 
choice (see 2.3) with enough time to obtain mastery. The 
purpose was given because the acquired knowledge would 
make students more powerful partners in project work for 
the coming quarter and because the material is immediate-
ly useful at their workplace as software engineers in train-
ing.    

C. Extrinsic Motivation 
Gamification is a controversial topic that has become 

ubiquitous in the business world since 2010 when the term 
was coined by the gamification community [14, 15]. Part 
of the idea behind gamification is to understand which 
mechanics keep gamers motivated to come back to play 
and apply those constructs to non-game environments 
with the goal of encouraging similar engagement. Since 
these have been shown to work [16–18], some typical 
game mechanics were incorporated into the classroom as 
listed in Table 1.   

TABLE I.   
THEORETICAL MOTIVATION / CLASSROOM REALIZATION: YEAR 1 

 Mechanics Realization 
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Aesthetics Gamification platform 
Progress Bar 

Overview 
Poster on wall 

Gamification platform 
Feedback Moodle online quiz 

Leaderboards Email (anonymous) 
Points, Levels 

Heroes 
Gamification platform 
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C
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Autonomy Lecture on demand 
Various paths though content 

Personal timeline 
Personal learning materials 

and interaction 
project, technology 

Mastery Quiz until mastery 
Bloom’s Taxonomy 

Purpose 2 Semesters 
Project based 

Basic Needs Teaching to the test 

D. Content 
Content is structured to support intrinsic motivation of 

autonomy as defined above for the purpose of this work. 
A choice of independent pathways organized into levels 
through the material is provided. Each of three paths con-
sists of three topics of mastery divided into Bloom’s cog-
nitive levels.  

E. Topic Organization into Levels 
Topics covered in this Software Engineering course is 

structured into three pillars of three topics each: Software 
writing (Design Patterns, Metrics, Testing), Communica-
tion (Documentation, Estimation, Reverse Engineering) 
and Project Management (Processes, Configuration Man-
agement, Lifecycle Management) and culminates in pro-
ject based experience. The current version of the topic 
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separates the theoretical parts into the first Quarter and the 
project part into the second Quarter, with students spend-
ing the intermittent Quarter in their respective work plac-
es. This separation is designed to give students enough 
time to learn all aspects of Software Engineering before 
applying the collective know-how in a project. Additional-
ly, tuned into the subtopics, they are able to inspect how 
these topics are treated in their workplace during their 
practical phase, thereby integrating industry know-how 
into the classroom.  

F. Towards High-Level Thinking with Bloom’s 
Taxonomy 

Bloom's taxonomy  classifies educational goals into a 
hierarchical system in the cognitive domain and builds 
towards higher level thinking skills and has been used 
effectively in Computer Science in the past [19, 20]. An 
example is depicted in Figure 1 for the topic of Software 
Testing. At the knowledge level, students receive a theo-
retical lecture on demand. Here, terminology, facts, prin-
ciples and theories are presented. For the example of test-
ing the lecture explains what the different types of soft-
ware tests are, when they are performed and what they 
cover. 

 
Figure 1.  Bloom's Taxonomy as applied to one of the learning areas in 

Software Engineering 

Understanding the facts is encouraged by asking stu-
dents to then implement several unit tests for a given sug-
gested code or a code of their own choice. They are then 
asked to choose a testing framework for later use in their 
projects to prepare for the next semester. For example, 
how can tests be automated and tied in with the lifecycle 
management. Analysis, Evaluation and Creation of further 
tests is then left to the actual project based experience in 
the next Quarter/Semester in a larger scale testing envi-
ronment. 

G. Blended Learning 
Learning platform(s) are integrated into the classroom 

in order to create a blended learning environment to match 
motivators [21–23] with the known shortcoming of not 
living up to professional graphic interfaces that people are 
used to these days [24]. Table I lists the connections that 
were implemented in this case to align motivators with 
elements of blended learning environment.  

H. E-Platforms 
Lecture slides and learning objectives for each of the 

nine topics to be studied where provided on Moodle and 
supplemented with links to external information and tools. 
Online quizzes provided a 24x7 platform for submitting 

work to be checked manually by the lecturer to provide 
more or less immediate and personal feedback. In addi-
tion, a separate gamification platform apart from Moodle 
supplied explicit task lists, levels, points, a progress bar 
and an overview over class progress that was also availa-
ble in paper form on the wall.  

I. Human Interaction 
With 5 hours of in-class time per week and mandatory 

attendance, this time is used for teamwork among students 
and choosing frontal lectures on any of the nine topics on 
demand as the student progresses through the topics (lev-
els). Theoretically, the student has the opportunity to pick 
up to 9 lectures in any order over the course of 11 weeks 
duration of the quarter and work through related problem 
sets and quizzes with feedback from instructor with no 
restriction on collaboration. Only six topics were required 
for the final exam that covers only the “remember” level 
of Bloom’s taxonomy but would be facilitated by under-
standing the topics more thoroughly after completing all 
three of Bloom’s cognitive levels per topic. The next sec-
tion will describe the experience from the teacher point of 
view.  

III. QUANTITATIVE ANALYSIS OF STUDENT SURVEY 
An exploratory survey was conducted to find out what 

students expect from a good class and how they are moti-
vated in order to receive feedback on the class set up and 
how well it matches their motivators. The survey was not 
mandatory and 59 students chose to anticipate in anony-
mous manner during weeks 8 and 9 out of a total of 11. 
These responses form the basis of the reported analysis. 
To get a rough idea about how well the course was re-
ceived, students were asked to give it a grade.  The grad-
ing for Software Engineering (open format) is about equal 
with a clear tendency toward preferring the frontal, known 
style. The student survey answers were useful in finding 
out why the hypothesis that open format is preferable was 
naïve. 

A. Student Profiles.  
It is of interest to study how students’ profiles differ ac-

cording to how they like each format (frontal vs. Software 
Engineering). Based on the grades the students gave, they 
were grouped into “Dislike”, giving a bad grade (1 <= 
grade < 3) and “Like”, giving a good grade (3 < grade <= 
6) for each format. The resulting number of students in 
each category is shown in Table II: 

TABLE II.   
SUBSET OF STUDENTS WITH STRONG DIS/LIKES 

# of students 
Like 

(grade < 3) 
Dislike 

(grade > 3) 

Software Engineering 21 19 

Average Frontal Lecture 20 9 

B. Perception of Format  
Two hypotheses were that students grow to like the 

format after getting used to it and that prior knowledge 
would automatically lead to a higher acceptance of the 
course format.  

As expected, students who like the new format noted an 
improvement of the format over time. However, students 
who dislike the format alarmingly worsened their opinion 
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over time indicating a lack of necessary scaffolding. Fig-
ure 2 shows that opinion on course format does not de-
pend on prior knowledge of material. 

C. Students’ Expectation of Lecturer 
In order to understand the acceptance of the new for-

mat, the survey also gathered information on desired char-
acteristics of a lecturer that are perceived as desirable. The 
hypothesis was that a teacher should know how to teach 
and have expertise both in theory and work experience. 
Yet, as shown in Figure 3, students overwhelmingly an-
swered that it is important to see problems, solutions and 
obtain a transcript of the lecture to study from (as opposed 
to a book that covers more material than necessary, ac-
cording to student feedback). This seems to point towards 
students that are training to the test. Mostly the same is 
true for all students regardless of preferred course format.  

D. Student Motivators 
Since one of the key design elements of the new format 

builds on motivating students according to research-based 
ideas on what motivates humans in general, it is of interest 
to poll students on their motivators in alignment with the 
elements in Table I above. Under the elements of purpose, 
mastery, autonomy, and extrinsic (grade) / intrinsic (con-
tent) motivation, the questionnaire seeks to explore which 
elements are motivating for students.  

Added categories include challenges and urgency from 
game mechanics. The original hypothesis that we wanted 
to explore was whether students can be grouped by moti-
vators that can then be catered to in different teaching 
styles and with different mechanics. 

Instead, there was an overwhelming response across all 
students regarding purpose and path as the main motiva-
tors (Fig. 4). After asking students, this is to be interpreted 
within the framework of taking an exam and obtaining a 
high grade. The clear path refers to receiving material 
from the teacher that prepares for the exam with the pur-
pose of knowing this material to obtain a good/passing 
grade. The key is to fulfill the basic needs of staying in the 
program. It is probably correct to summarize the data to 
say that the lecturer and teaching style is less important 
than finding the correct information for the exam. 

E. Qualitative Analysis of Student Feedback 
General student qualitative feedback, especially for 

those that struggled with the new format reflected three 
major areas: 1. the importance of knowing how to obtain a 
good grade, 2. the difficulty of on-boarding in this new 
learning style, 3. the lack of supporting material even after 
buy-in to the new format. 

F. Open Questions vs. Clear Answers 
The importance of the exam and the grade and as a re-

sult the desire for clear “structure” - meaning that the 
lectures should be very exact in preparing the student for 
the exam by clearly covering necessary material, sample 
questions and corresponding answers that are known to be 
correct is clearly the equivalent of the basic need that 
should be fulfilled given the students’ “ecosystem” at the 
University. This student goal is diagonally opposed to the 
inability to memorize the correct answer to a question 
like: “List and weigh important criteria when selecting a 
supporting tool for Lifecycle Management. Then compare 
two tools of your choice and argue your final choice based  

 
Figure 2.  Impact of prior knowledge on acceptance of course format 

and change in opinion over time for subsets of students with strong likes 
and dislikes 

 
Figure 3.  Number of students who choose specific lecturer characteris-

tic 

 
Figure 4.  Number of students who voted motivator as important 

(choosing up to four motivators) 

on your chosen criteria and assumptions.” While this may 
be a real-life question as it would be posed in the work-
place, it is not a “good” exam question (like “What does 
UML stand for?”) as it does not have a single correct 
response that could potentially be memorized. A good 
answer would reflect how much time a student has spent 
looking at what Lifecycle Management is (information 
given in a lecture), what kinds of processes it can support 
(lecture) finally what types of tools and capabilities are 
available on the market and which features distinguish 
these (research on the web with provided links to start). 
The student has to be able to analytically formulate crite-
ria based on assumptions that are important to a project 
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and with those in mind compare a number of tools. This 
requires analytical thinking and transfer of know-how to 
unknown situations, an important skill with constantly 
changing tools in information technology. There is no 
correct answer and assumptions have to be stated as part 
of the answer to the question. Yet, results from this work 
show a clear need for facilitating the move towards an-
swering these kinds of questions. 

G. On-boarding 
Key take-home message from feedback of all students 

is that the on-boarding process, the steps from frontal 
lecture to free learning has to be gradual and guided. Stu-
dents had problems with  
• scheduling their own work 
• asking for lectures on demand 
• using the platform to their advantage (taking quizzes 

regularly, improving answers upon feedback, con-
tacting expert students for help) 

• leveraging in-class time (collaboration, lectures) 
• understanding that a question has more than one cor-

rect answer 
 

Feedback clarified the need for providing more scaf-
folding at the beginning of the class and removing these at 
rates depending on the individual student. One of the 
questions on the questionnaire asked students how they 
could have taken better advantage of the new format of 
learning. It is remarkable to note that only around five 
students were able to reflect on their own ability to cope 
with the new format. The importance of acknowledging 
such difficulties and the need to “[…] intentionally articu-
late[…] and foster[…] self-reflection and awareness of 
processes important to learning such as self-efficacy” ([6] 
p. 1727)  has been documented in the literature.  

The study showed clearly that the semantics behind mo-
tivators such as autonomy, purpose and mastery are de-
fined differently for students. Mastery relates to memoriz-
ing material for an exam in such a way as to receive a 
good grade. Autonomy means that a student is able to not 
participate during class time and choose their own time for 
learning. Purpose is to pass the class to obtain a Bachelor 
and a job. For a more detailed analysis of this survey see 
[25].   

IV. YEAR 2 – 1 PLATFORM FOR EVERYTHING 
The second year is characterized by merging theory and 

project work as well as scaffolding [26] and unifying the 
platform. A detailed analysis of the failure of the first year 
in motivating students and the subsequent redesign are 
given in [27, 28]. The lecturer provides set deadlines for 
specific homework and a single platform that has every-
thing. This year students were not so overwhelmed by the 
teaching style. Instead the key problem was the platform 
that offers everything too quickly and not with high 
enough quality for students who are used to the smooth 
interface of Facebook and co.  

A. Intrinsic Motivation 
Autonomy was granted for technology and project idea. 

There was no autonomy with respect to order and deadline 
of homework. The platform was prescribed. Forum use 
and peer review were requirements.  Theory and project 
were mixed (compared to theory followed by practical 

semester in the preceding year). Mastery was maintained 
by allowing multiple hand-ins for grading. Online quizzes 
were maintained but discussed in class rather than correct-
ed and returned by teacher. The exam was multiple-choice 
and evaluated automatically. Students were allowed to 
take the exam twice. Between exams, students were al-
lowed to discuss the answers or ask questions. Students 
still gamified that system by trying to memorize answers, 
first as 1b, 2c, … and later on with the first word of the 
answer when they noticed that answers were sorted in 
random order. The point however, was not the grade of 
the second quiz but the discussion between the two exams 
in class, which contributed to understanding the material, 
according to teacher observation and informal polling of 
student opinion after each in-class quiz. 

B. Extrinsic Motivation 
Extrinsic motivation is addressed through continuous 

grading. The current cumulative grade was always visible 
to each student at all times. Each week quiz and home-
work were graded and thus students had control over their 
grade. The quiz grade was automated and homework was 
graded through peer review. Peer reviews were given on 
platform, private and anonymous. Table III summarizes 
how these motivators are realized in the classroom. 

C. Content 
Content is given by weekly homework with a given 

path and speed. Theory is now mixed with project so that 
Bloom’s taxonomy does not appear separated to the stu-
dent but integrated directly into the project work. Each of 
the three pillars of the Software Engineering course is 
covered as the project progresses. The week lecture per-
tains directly to the homework that is to be implemented 
within each team’s project. In addition to the team grade 
for the project, tech-talks are introduced. Each student 
picks a topic of their personal interest in software engi-
neering and presents it to the class over the course of the 
24 weeks of the 2-semester course. This helps to connect a 
student’s industry know-how with the class content. 

TABLE III.   
THEORETICAL MOTIVATION / CLASSROOM REALIZATION: YEAR 2 

 Mechanics Realization 

E
xt
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Aesthetics - 
Progress Bar 
Overview 

Continuous personal view of 
grades on platform 

Feedback 
quiz with automated grading, 
homework through peer 
reviews 

Leaderboards - 
Points, Levels 
Heroes 

continuous grading 
not public 
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s 

C
la
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Autonomy project, technology 

Mastery 2 theory quizzes with discus-
sion 

Purpose control over grade 

Basic Needs regular testing and homework 
to grant multiple lives 

D. E-Platforms and Blended LearningAspects 
Lectures were given to the entire class in a prescribed 

order determined by the lecturer. All other work took 
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place on the platform, including grades, quizzes, home-
work, forum entries, peer reviews for homework. 

E. Human Interaction 
With 5 hours of in-class time per week and mandatory 

attendance, this time is used for attending the lecture, 
taking the quiz pertaining to last week’s lecture, peer-
reviews, teamwork among students and tech-talk given by 
students for their personal component of the grade.  

F. Conclusions  
While this course left students more content due to the 

high level of scaffolding, a major drawback was the con-
straint of a single platform that was overwhelming to 
some learner types. Below is a short summary of findings; 
more details are given in [31].  

For the purpose of this work, Grasha’s definition of a 
learning style as somebody’s preferred way of learning 
[29, 30] is sufficient because they are used as stereotypes 
for a first approximation in an iterative approach to under-
standing subgroups of students’ usage of platform func-
tionality. According to the Grasha-Riechmann Student 
Learning Style Scales, there are six styles that can be 
differentiated amongst learners as given in Table IV. The-
se profiles represent theoretical stereotypes; based on their 
description, characteristic platform usage profiles were 
defined. The usefulness of such profiles was then validat-
ed as they prove helpful as an intermediary step to define 
homogeneous subgroups of user profiles using the e-
platform in a particular manner.  

TABLE IV.   
LEARNER TYPES 

 
Using these theoretical definitions an exaggerated e-

platform usage pattern for each can be defined. Usage 
patterns relate to the various aspects of any platform as 
listed here in broad categories:  
• Content dimension: self-made, peer-made, profes-

sionally made, static, dynamic, ... 
• Time dimension: synchronous (classic course), asyn-

chronous (on demand/on progress), mixed 
• Grading dimension: grades based on: forum entries, 

likes, homeworks, peer-grading, … 
• Leaderboards 
• Social dimension:  teams or working alone, …   
• “Living” spaces (scope): Global (Forum), Team 

(Journal, blog, ..), Personal (Journal, Blog....), Private 
 

Patterns of usage become evident according to the de-
gree to which a student matches a combination of the 
stereotypes. If common manifestations exist, then the 
student body can be described in such terms as subgroups. 

In [31] we show how students can be categorized accord-
ingly. The result shows a diverse group of students can be 
defined based on the way the e-Platform is used. Figure 5 
depicts the fragmented, yet categorized distribution of the 
student body. From this study, it seems clear why provid-
ing a single non-adaptive platform for diverging usage 
patterns limits the user experience and motivation. 

 
Figure 5.  Fragmented student body 

V. YEAR 3 – OPEN PLATFORM 
The third year is characterized by adapting to various 

learning styles through opening another dimension of 
freedom. No adaptive e-Platform for teaching was availa-
ble at the time of teaching this course. Yet, the necessity 
was clearly shown as a result of the previous year’s offer-
ing. Therefore, instead of prescribing a learning platform 
for exchange of information, students chose their own 
“living”-spaces. With this step, peer reviews became pub-
lic and no longer anonymous. Grading of peer reviews no 
longer depended on the content of the review but on the 
fact that the review was useful to the other team. These 
changes made a significant difference in student motiva-
tion. It is important to note that the resulting higher moti-
vation was independent of learner type [33]. Table V 
shows the new realization of the motivators. 

TABLE V.   
THEORETICAL MOTIVATION / CLASSROOM REALIZATION: YEAR 3 

 Mechanics Realization 

E
xt

er
na

l M
ot

iv
at

or
s 

Pl
at

fo
rm

 

Aesthetics 
Teams crafted blogs that were very 
well done

Progress Bar 
Overview 

Weekly points for peer reviews 
with associated points (30% of 
total grade) 

Feedback Weekly peer reviews 

Leaderboards 
Indirectly via showing off beauti-
fully done blogs 

Points, Levels
Heroes 

Blogs, super projects, well-done 
homework, good peer reviews 

In
te
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al
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at
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s 

C
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ss
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Autonomy Platform, project, technology 

Mastery 

Integration of theory and projec-
twork (Tagg), peer-reviews to 
attain best possible hand-in for 
grading by teacher 

Purpose Finish the project with high grade 

Basic Needs 
Clear grading structure und multi-
ple “lives”, ie. Control grade with 
multiple hand-in 

 

The participant learner is very interested in the course content and 
asks questions.  
The avoidant learner works as little as possible or only shortly before 
a dead-line.  
The independent learner works on his/her own and rarely asks for 
help.  
The dependent learner needs lots of support and detailed instruction.  
The collaborative learner prefers working in a team.  

The competitive learner wants to do better than other course partici-
pants.  
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A. Intrinsic Motivation 
Autonomy was granted by allowing choice of project, 

technology, personal tech-talk topic, and “living” space. 
Students designed their own blogs. Peer reviews were 
given on the team blogs and signed by the authors. Mas-
tery was lived on the blogs. There were a number of peer 
reviews that resulted in conversations and several rounds 
until the peer reviewers were happy with the homework. 
The purpose is still to obtain a good grade for the final 
hand-in that consisted of the collection of peer-reviewed 
homework. Scaffolding was provided by setting dates for 
homework submission and peer reviews. Handing in peer 
reviews, receiving a peer review and giving feedback to 
their usefulness resulted in points toward the final grade.   

B. Extrinsic Motivation 
Extrinsic motivation was not only to reach the final 

grade but also to have public recognition of a well-done 
blog. The following blog entries in Table VI exemplify 
the type of interaction that has taken place during the 
homework and peer review process. Noticeable are the 
high quality, the politeness, and the reaction of the team to 
the feedback, taking the time to check multiple times and 
finally referring to another blog for a good example of the 
homework. In this particular homework, a graph plotting 
time vs. Function Point estimation for use cases was re-
quired. Most blog entries approximate some of these qual-
ities to varying degrees. Note also that English is a foreign 
language for these students.  

TABLE VI.   
A PEER REVIEW ON A BLOG 

Hello Team T..., ready for some feedback? 
... The graphic you need is there, but i cannot see your planned 
UseCases in the Future (ok at least One) inside this Graph, so you 
should implement them there. ... Your file is a picture, ok. Thing is 
that i cannot see which UseCase is which Point, you should also 
describe the graph....  

Dear Team b...,  
thank you very much for your review. 

We totally missed the additional requirements file for the function 
points homework. But based on your review we updated this docu-

ment. Now everything should match the requirements. 
Hi there again, 
i think you got it, but there are still some things to say: you should 
implement „5 future UseCases“ and three from the past, but i guess 
your solution is ok, because you’ve already done 5 in the past, in 
summary there are 8 Use Cases.  
I cannot really agree with your explanation for the outliers. .. 

Hi Team b..., Thank you very much for replying to our changes.  
We are glad, that we could correct most of the mistakes we did in the 

first place. We now adapted the explanation for the outlier in our 
FP-Diagram. Cheers, T... 

Hello team T..., i figured out that there are still things missing: I 
guess you used DET, RET and FTRs for calculating your function 
points, but you didn’t mentioned them within your use cases / your 
formular. Please take a look at the slides again to figure out how 
that works.You can find a good example he-
re:LINK_TO_ANOTHER_BLOG. 
Have fun and good bye 
Hi b..., you were completely right. We missed some important things 

in our calculation. So we redid it. Have fun reading the new docu-
ment. Cheers. 

C. Content 
Content is given as in year 2.  

D. E-Platforms and Blended LearningAspects 
Electronic quizzes were skipped this year for the sake 

of intensifying peer reviews. The only central platform 
was Moodle as a static place to upload lecture slides and 
information about deadlines as well as links to blogs with 
information about needed peer reviews. Grades were not 
visible on a platform due to the independent setup. Most 
students chose either WordPress or installed a blog on 
their own server.  

 
Figure 6.  Keeping track of peer reviews 

E. Human Interaction 
There is a key difference with respect to Year 2 in this 

area. Every week, students had to show their received peer 
review and their given review in order to obtain points. 
The lecturer read the reviews and ensured that they cov-
ered the important aspects. In this way, the lecturer has an 
indirection towards checking the homework each week. 
With 90 students this is a realistic way of keeping up to 
date with their work. In addition, homework was present-
ed in front of class by a subset of teams each week in 
order to make sure there were no misunderstandings of the 
material.  

F. Conclusions  
Students gave positive feedback to the course as shown 

in Figure 7. One major improvement over the last three 
years has been the acceptance of the teaching format 
across various learner types. Whereas in the first year, the 
survey has shown that there is a clear polarization between 
the group of students who do not enjoy open teaching 
style and those who like it, further work has shown that 
scaffolding can reach more learner types without alienat-
ing the high achieving group. The details of this evalua-
tion can be found in [33].  

 
Figure 7.  Rating the course and expected grade. 
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VI. CONCLUSIONS AND FUTURE WORK 
A software engineering course was redesigned over the 

course of several years in order to support self-guided 
learning, a goal that is driven both by industry and univer-
sity and indirectly by students, who perceive the tradition-
al way of learning as unsatisfactory. After a radical first 
version of the redesigned course that catapulted students 
from regular frontal lecture directly into a self-learning 
environment, student discomfort was so strong that it 
required further modification. After two more revisions 
the current version of the course is able to teach the mate-
rial, lead students towards self-guided learning and main-
tain student motivation across a variety of learner types.   

Given the positive motivation for the students, their per-
formance is equally important. 75% of students received a 
grade higher than a 2 (equivalent to Anglophone B). 80% 
of students are within the top three tiers of feeling confi-
dent about the content in the nine topics covering software 
writing, communication and project management as de-
scribed above. According to the same self-evaluation 
questionnaire taken voluntarily by a subgroup of students, 
the group in 2015 (70 students) feels more confident than 
the group in 2013 (56 students) as shown in Figure 8. 

 
Figure 8.  Self-evaluation of 9 skills on 10-point scale for 2013 and 

2015, resulting in 503 and 627 answers respectively. 

The following changes to any frontal lecture are a rec-
ommended recipe based on this experience: It is necessary 
to meet the basic needs of the students to make the path to 
good grades clear [32]. The teacher needs to decide be-
forehand, where to create freedom and in which places to 
scaffold. Scaffolding in the sense of the work presented 
here meant to enforce the creation of habits towards self-
guided learning through setting deadlines and rewarding 
work with points that count towards a grade. This was 
shown to be the most important key support based on the 
first survey of student motivation, when students had 
trouble with scheduling their own work and using the 
platform to their advantage.  

At the same time, it is important not to let platform 
technology stand in the way of productivity. The negative 
evaluation this course receives today pertains to the 
amount of work the course necessitates. This, however, is 
not likely to change in future versions.  
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