'D Tampere University

Rafia Bushra

Gameful Learning and its Application

Faculty of Natural Science
Bachelor's Thesis
April 2020



Abstract

Rafia Bushra: Gameful Learning and its Application

Bachelor’s Thesis

Tampere University

International Bachelor’s Degree Program in Science and Engineering
April 2020

The term ’gameful learning’ has warranted an extensive research matter for gami-
fication authorities around the globe. Combining gameful activities with an unap-
pealing school lecture gives teachers the potential of producing outstanding results
from their students. In this era of technology and innovation, gamified online learn-
ing platforms open up a world of possibilities for educators to deliver contemporary
knowledge. This thesis examines 4 significant gameful design principles and pro-
poses their application onto an online learning platform developed by Aalto Univer-
sity named A-plus. First, the effect of gamifying classrooms is analyzed through a
literature review. This is then followed by a collective assessment of whether A-plus
already promotes some gameful design conventions. The literature review outlines
some prerequisites of designing gameful courses, and it also divulges a few miscon-
ceptions about gameful learning and motivation among students. Analyzing the
A-plus learning management system shows that there are, in fact, some key gameful
features present in the application. However, further improvements can be done to

facilitate the learning process of students.
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agement systems, higher education
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1 Introduction

Gameful learning is the concept of injecting game-like elements into a formal con-
text in order to better stimulate a learning environment. The objective is not to
make school easier for students, but to help them learn under conditions that are
better suited for their state of mind. Lessons that might otherwise be tedious and
mundane can be revamped with a few core gameful principles.

We term this process gameful design and use games as inspiration for changes to the
type and structure of tasks given to learners, with the goal of better supporting intrin-
sic motivation. This process requires simultaneously increasing the opportunities for
students to have autonomy and mitigating the impact of failure, such that learners
are empowered to exert effort in spaces that they might otherwise have avoided.|[1]
Despite the trend of gamification having gained popularity only in the past few
decades, there have already been numerous research and development projects in-
vested in this branch of innovation. One of such projects is GradeCraft.[2] Utilizing
some of the core principles of gameful learning, GradeCraft allows educators all over
the world to design their own gamified learning environment. Some of the gameful
design concepts used in GradeCraft will be discussed in the scope of this thesis.
Gamified classroom designs are supported by online learning management systems
and smart graders. Aalto University’s A-plus is such a platform that has gained
popularity in universities all over Finland. The A-plus system has the potential to
accommodate innovative smart learning designs and grading schemes with its inter-
operability features. This thesis audits Plussa, an application derived from A-plus,

and determines its gameful aptitude and possibilities.



2 Background

2.1 Principles of Gameful Design

Rarely does the teaching style change once instituted. Students are most often learn-
ing through passive assimilation of content, which often is disrupted by distraction
and causes boredom. This is true especially in the current high-technology era, in
which students enjoy continuous multitasking and multi-communicating.[3]

Designing a gameful study program does not simply mean adding point systems
and contesting students against each other, or illustrating and animating the lec-
ture slides. Luckily, the groundwork for us has been done by gamification experts
through years of research. For the sake of simplicity, the scope of this thesis has

been limited to 4 significant gameful design approaches.

2.1.1 Autonomy

Supporting autonomy means students have some choice over their learning environ-
ment. This instills a feeling of ownership over their education.[4]

A major part of why students find regular classes tedious is because the course
load lacks variety and there are few opportunities for creativity. When introduced
to diverse grade earning systems and independence of choice, students are more
invested in completing tasks and often engage in voluntary coursework simply be-
cause they were not being forced to do so. The psychology behind this affect has
been researched extensively, resulting in it becoming one of the core principles that
gamification and gameful learning is instituted on (Gee’s Multiple Routes Princi-
ple.[5]) There exists a deep-seated connection between a student’s motivation and
autonomy.

The least autonomous behaviors are those that are motivated by externally imposed
rewards and punishments. A student who does homework only because parents re-
ward him or her for doing so is externally requlated but not very autonomous. When
the rewards stop, the effort on homework may also fade.[6]

Gameful designs apply a somewhat similar but inverted logic to generate motiva-
tion. Students are given the freedom to choose their own rewards by accomplishing
different levels of tasks. Thus, autonomous behavior is encouraged even though the

rewards and punishments still exist.



2.1.2 Perceivable Feedback

Another prominent design principle adopted by gamified lesson-makers is tangible
assessment systems. The addictive aspect of games is that players can see the results
of their endeavours in real-time. Receiving an achievement badge after completing a
particularly difficult challenge and then obtaining precious loot motivates the player
to keep pushing for better rewards. This addictive formula is a common factor in
every game and it is there because it works.

In many cases the actual game-play is unamusing, but the game itself acquires
popularity because of its reward animations. Puzzle matchmaking games are an
outstanding example of this. These games gain popularity in all demographics of
people simply because they cater to the human need for instant gratification. Their
flashy and entertaining prompt feedback systems persuade players to continue play-
ing.

Perceivable feedback does not only entail achievement badges and rewards. It can
also be signified by rankings and competitive records. While most players can be
captivated by triumph and treasure, some demand recognition. This is where social
feedback comes in. Players are pooled into a hierarchy system and everyone can
see who the best players are. And this way, competitive gamers can show off their
prowess.

A parallel can be drawn from how players are intrinsically motivated to play games
because of their feedback system and how students can be encouraged to keep study-
ing by giving them instantaneous assessment on their work and peer evaluation.
However, it is very important to note individual personality when designing such
feedback structures. While some people are positively influenced by endorsement,
others prefer to be critically assessed and push themselves to be better. A side-

conclusion can be drawn; gameful designs cannot be generalized.

2.1.3 Freedom to Fail

Students are typically not known to be risk-takers when it comes to passing courses.
They do not want to step out of their comfort zone and do any extra work if it does
not reward them accordingly.

There is a focus on one-way communication and data-heavy, highly focused content.
This content-oriented teaching style ensures the students are exposed to the expected
academic details in a defined amount of time.[3]

No student would want to do an assignment that is more advanced and requires
more time and effort if they are given the option to do an easier task and get a good
grade. No matter how interesting the topic of the advanced task may be, students

consistently avoid liability because the time they would spend on the difficult task



may be better applied getting grades in a straightforward way. While this is a good
news from the point of view of of institutions that want perfect statistics, it is a
critical inhibition to the proficiency of students. It is altogether impossible for stu-
dents to learn to their full potential without going out of their comfort zones.
There is a misconception that penalizing students for making mistakes is an effective
way to get them to learn better. While it may be true to some extent, it becomes a
vital reasoning behind why students do not want to do difficult assignments. Giving
wrong answers to a question would result in having points taken away or not given
at all, so students choose to solve the convenient tasks with guaranteed positive
results.

On the contrary, outside of the classroom, students would be happy to take risks in
the context of games. Most video games add distinctive challenges for players with
the promise of lucrative rewards if they succeed and only trivial penalties if they
fail. Players are given multiple ’'lives’ so they have multiple attempts to complete
the game without facing harsh consequences (Gee’s Psychosocial Moratorium Prin-
ciple.[5])

Allowing students to make mistakes and get multiple tries at solving problems is a
simple yet excellent method of encouraging students to try new things and stimulate

gameful behavior.
2.1.4 Progression

In a typical game, every player starts with equalized gear and level. Then they
gradually distinguish themselves from others by doing quests and challenges and
gaining levels. This instills a feeling of fairness to beginners and encourages them
to keep playing the game. We can draw a parallel to this in gamified classrooms.
Gameful designs allow for students to start from scratch and gradually build up
points which then translate to grades.

Traditionally, students start a course with maximum grades. With each passing
week, they have to maintain this grade by completing a set amount of assignments,
homework and attending lectures. This deters the learning potential of the student
because they end up doing the bare minimum to maintain their position. On the
other hand, earning up from zero relieves students from the stress of having to
maintain grade points and instead gives them the liberty to choose how much effort
they want to put into the course. When combined with an incentive program,
this gameful design ends up fostering students to maximize their efforts. Thus,
progression based grading system gives students the opportunity to surpass the
conventional learning curb. Similar to games, it manifests the competitive and

curious nature in students and drives them to endeavor out of their familiar fields.



2.2 A-plus

Developed as an inter-operable and extendable learning management system (LMS)
by computer science educators in Aalto University, A-plus is an open-source project.
We present a design and open source implementation for a service oriented e-learning
system, which utilizes external services for supporting a wide range of learning con-
tent and also offers a REST API for external clients to fetch information stored in
the system.[7]

Deployed exclusively for the students in Aalto university specific to computer sci-
ence courses, the A-plus system currently hosts 10 courses[8] and has more than 80
courses over the years 2014 to 2020 in its archive. The original architecture of A-plus
employed individual services that combined into the actual application. Eventually,
HTTP (Hypertext Transfer Protocol) modular design, custom assessment programs

and version control software dependant course content were also incorporated. The

Assessment
Services

Content
Services

Persistent
Data

Figure 2.1 Separation of Concerns for A-plus

A-plus front is a Django 2.2 [9] and Python 3.5+ [10] application and it uses Post-
gresql database [11], Apache 2 [12] and uwsgi [13]. The Django framework offers
utilities for speedy development and creation of web services, which makes it easier
to augment the application.

According to this paper by Teemu Lehtinen.[14] the A-plus front does not only
rely on locally installed course content. FExternal learning materials can also be
added to its database, displayed and assessed if student submissions are allowed.
An important feature to note here, even the early version (2017) of A-plus ensured
student-teacher communication through feedback systems harnessed in the exercise
submission structures. Data integration models are enabled in the A-plus front
through a REST API[15] framework and Astra plugin[16] to incorporate A-plus

course content into Moodle.



2.2.1 Plussa

Plussa is the platform adopted by Tampere University from A-plus. Similar to A-
plus, it has a front that handles authentication from different user groups and stores

submissions and assessment data such as grade points. The main course content
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Figure 2.2 A+ architecture visualized by the lead developer.[17]

is supplied through a background process with the help of the MOOC grader.[18]
This is a module with 3 main functionalities: it stores static HTML content and
resources, provides forms that can be configured to collect submissions and convey
immediate feedback, and executes assessment codes for asynchronous evaluation.
A course hosted in Plussa will be analyzed as part of the research approach in this
thesis.



3 Research Approach

The focus of this thesis is approached from 3 different points of view. First, a
literature review of the aforementioned gameful design principles is conducted. Next,
a setup attempt is made to create an A-plus course template. Lastly, a programming

course in Plussa is studied for existing gameful designs.

3.1 Literature review

The purpose of this literature review is to determine the effectiveness of some of the

core gameful design principles discussed earlier.

3.1.1 Game-Inspired Design: Empirical Evidence in Sup-

port of Gameful Learning Environments

This particular literature[1] uses the results from a design-based research program|[19]
to promote the student autonomy and risk-taking aspects of gameful course design.
Out of the 3 experiments, 2 of them focused on a popular introductory course on
Political Science and the remaining experiment analyzed student reactions to the
gamified learning management system GradeCraft.

The research questions are divided into two branches and the keywords are later
used in the result analysis:

1. Supporting Autonomy and Competence; students’ perception on the legitimacy
of the grading system and the extent of self-determination. [Grading System Fair-
ness, Earning Desired Grade and Control Over Grade]

2. Encouraging Further Course Engagement; students’ perception of progress due
to the grading system. [Working Harder, Assignment Completion and Assignment
Variation]

The research study is conducted through iterative data from surveys, unrestricted
student feedback, course performance evaluation and interrogation of instructors.
The demographic chosen for this study is undergraduate students at a large re-
search university. Only the quantitative survey data is used for the scope of the
literature. The study results are quantified using the Patterns of Adaptive Learning
Scales.[20] Certain distinctive characteristics information such as gender, ethnicity,
achievement history and enrollment statistics were collected to check whether they

impacted the result patterns.



Study 1: Introduction to Political Theory, Fall 2011

To promote autonomy, the gamified grading system design allowed the students
taking this class to choose how they would earn 60% of their course grades. In
the figure 3.1, Student A chose to focus on essays and the group project and Stu-
dent B decided to divide their course-load evenly between the 3 choices they were

given. Additionally, a 'power up’ system is introduced; students were given tokens

Student A

EBlog

B Group Project Instructor
M Essays Controlled
40%

Student B

B Attendance
Reading Quizzes

M Discussion Section

EBlog
Group Project
M Essays

Figure 3.1 Possible course assignment configurations for Introduction to Political Theory,
Fall 2011.

or 'power ups’ that they could redeem for various leverage systems which encour-
aged further engagement. More tokens were made obtainable through completing
course activities and students could redeem them to get better grades, compensate
for class absences or unlock an assignment.

Out of the 292 students that enrolled in the course that year, 176 completed a
15-minute survey at the end of term. Regression analysis of the survey results
demonstrated the students’ positive reaction to the autonomy and competence de-
tails of the grading system design. However, it was found that students with previous
achievements were negatively impacted by the grading system. Student engagement

showed an overall positive reaction regardless of control factors.

Study 2: Education—Video Games and Learning, Winter 2012

The second study was created to reflect on the student and teacher feedback from
the previous survey. This course was designed on the gameful learning management

system GradeCraft.[2] Tt featured progression based points earning system with 3



categories of assignments with significant gameful characteristics.

1. Grinding assignments: recurrent tasks that granted less points but were essential
for learning the course content.

2. Learning from playing a game: students chose a video game to play throughout
the course period and evaluated it as part of the assignment.

3. Boss battle: gameful representation of exams; extensive, difficult and required
good understanding of the course content to accomplish.

Students were required to complete a set of compulsory assignments and were given
optional exercises that would let them acquire higher grades or compensate for miss-
ing or failing other tasks. A semester-long competition was also ensued with students
being divided into teams to work together.

A total of 84 students (out of 89 enrolled in the course) answered the term-end sur-
vey. Regression modeling of the survey results showed that students felt the grad-
ing system was fair and enhanced their sense of competence (Figure 3.2). Course
engagement had a positive reception from most students, however, students with
previous achievements and higher grade point average found the new grading sys-

tem less intriguing (Figure 3.3).

Study 3: Introduction to Political Theory, Fall 2012

The last study of the research experiment was conducted on the same course as the
first study, but with a few adjustments. This time, the gameful grading system was
also augmented by GradeCraft besides the changes.

Students could now earn cumulative points instead of completing the course over
percentages. A total of 41,000 points could be earned. 16,100 points out of the total
still catered to the traditional grading system. The remaining 30,000 points could
be earned by dividing the coursework into essays, blogging and a group project just
like the previous version of the study, with the addition of an individual new media
project option. A multiplier system called Kapital was added to add weight to the
student choices. Each student received 6 Kapital points which they could distribute
over their choice of assignments. Each point gave a 100% multiplier to the assign-
ment grade. As shown in figure 3.4, Student A chose to focus all 6 Kapital points
into the group project assignment and therefore it would result in them getting 600%
of the points obtainable from that exercise. Student B would earn 200% of points
from blogging, completing essays and the new media project each. Task types with-
out Kapital points assigned to them would grant 50% of their original points. The
entire choice and Kapital system was restricted behind a quiz about the assessment

design, so students would be obliged to learn about their options beforehand.
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Table 6. Multiple Regression Modeling for Supporting Autonomy and Competence Dependent
Variables for Video Games and Learning.

p SE (B) R?

Grading system fairness 44
Intercept 2.555 729
Female .098 .138
Senior —.028 164
Grade point average —.270 .187
Underrepresented minority —.174 .230
Mastery beliefs .065 .098
Performance-approach beliefs —.025 .120
Performance-avoid beliefs .002 .130
Liking of grading system 55|k .096
Interest in class .059 109

Earning desired grade 15
Intercept 2.856 I.161
Female .10l 219
Senior —.241 .260
Grade point average —.128 295
Underrepresented minority —.086 343
Mastery beliefs .075 .156
Performance-approach beliefs —.100 191
Performance-avoid beliefs 116 207
Liking of grading system .324% 152
Interest in class .059 170

Control over grade 43
Intercept 1.134 767
Female .008 .145
Senior —.215 172
Grade point average .185 .195
Underrepresented minority —.023 226
Mastery beliefs -.077 .103
Performance-approach beliefs —.082 .126
Performance-avoid beliefs .146 137
Liking of grading system L6007+ .10l
Interest in class .096 112

Hekp < 001, **p < 01, *p < .05.

Figure 3.2 Multiple Regression Modeling for Supporting Autonomy and Competence
Dependent Variables for Video Games and Learning.

GradeCraft played a major part in facilitating this new grading system. Students
were able to adjust their Kapital points through the LMS and view grade indica-
tions affected by their choices, and also organize their course-load. This automated
grading structure allowed for such a large class to operate smoothly without causing
administrative complications.

The token system of the previous design was augmented with achievement badges
that could grant students up to 15,000 points and also award extra credit.
Approximately 78% of the enrolled students participated in the study survey. Re-
gression models of the results showed that despite the significant design changes,
student reaction to autonomy sanctioning did not change; they reacted positively
with the exception of previous achievements control factors. Similarly, conclusive

feedback was given for engagement conditions regardless of external statistics.
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Table 7. Multiple Regression Modeling for Encouraging Further Course Engagement Dependent
Variables for Video Games and Learning.

p SE (B) R?

Working harder 42
Intercept 1.272 1.285
Female .248 243
Senior 273 .288
Grade point average —.703* 326
Underrepresented minority —.028 379
Mastery beliefs 522+ 173
Performance-approach beliefs 195 211
Performance-avoid beliefs —.297 229
Liking of grading system .556%% 169
Interest in class .086 .188

Assignment completion 42
Intercept 2.290 1.414
Female 444 267
Senior .003 317
Grade point average —.869* .359
Underrepresented minority —.244 417
Mastery beliefs 613 .190
Performance-approach beliefs —.081 233
Performance-avoid beliefs .015 252
Liking of grading system 559K .186
Interest in class —.140 206

skp < 001, *kp < 01 *p < 05,

Figure 8.3 Multiple Regression Modeling for Encouraging Further Course Engagement
Dependent Variables for Video Games and Learning.

3.1.2 Conclusion of Literature Review

The research findings indicated the importance of endorsing freedom of choice and
a risk-free environment when designing a gameful course. Student engagement and
motivation drives parallel to these factors and thus increases class performance. Sim-
ilar to the way video games invoke an immersive reaction from players regardless
of their motivational goals, well designed gameful grading systems solicit engaging
behavior from students and ultimately causes them to learn better.

A key message to take away from the study is that not only students, but also
the instructors were well receptive of the game-like grading systems. Specifically
in the last Political Theory study, instructors were relieved of a large part of their
duties since GradeCraft fully automated the grading schemes and even took care of
individual course plans. This bears promise for the future of gamified education as
teachers will play a major part in the design of the systems.

The negative results from the previous achievements control factor pinpoint a sig-
nificant misconception. Students with a stronger grasp of their education and intel-

lect may prefer the conventional grading systems and have an easier time learning
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Student A

Instructor

mBlog (0) Controlled Extra Credit
D Essay (0)

B Group Project (6) 16,100

B New Media (0) points Badges

Stunt B

W Blog (2)

D Essay (2)

B Group Project (0)
B New Media (2)

Figure 3.4 Possible course assignment configurations for Introduction to Political Theory,
Fall 2012.

through ritualistic teaching methods. This brings to light the fact that despite
opening up new opportunities for students, gameful designs should not completely
override traditional classroom structures. As with any new invention, it needs to
be applied methodically so as not to invalidate the learning process of individual
students, however minor their objections may be.

As the momentum for gameful learning environments increases, it is crucial to de-
velop empirically informed design principles and guidance for implementation so

that this approach can be applied across multiple learning environments.[1]

3.2 A-plus Course Template

Aalto university provides an open source A-plus course template repository for
prospective teachers (and students) to create and test out course graders. Due
to a lack of appropriate hardware, it is not possible to do a demonstration. How-
ever, for the sake of information, the basic installation process is described here.[21]
The system works exclusively on Ubuntu Linux and macOS environment. For Win-
dows users, this is facilitated by a third-party virtual machine software that emulates
the Linux operating system. This thesis attempted to use VirtualBox[22] but was

unable to follow through due to lack of capable hardware.

The first two lines of commands (git clone, cd) downloads the course template and
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git clone https://github.com/apluslms/course-templates.git my_new_course
cd my new course

git submodule init

git submodule update

. /docker-compile.sh

. /docker-up. sh

Figure 3.5 Summary of terminal commands

changes the working directory to it. 'git submodule init” and ’git submodule update’
commands update the git submodules for RST extensions.[23] "./docker-compile.sh’
compiles the course material and the A-plus learning management system is run by
executing the command ’./docker-up.sh’. Now the A-plus course template can be
viewed and edited by accessing ’http://localhost:8000/".

3.3 Existing Plussa Course Analysis

This section of the thesis examines an existing Plussa course and analyzes whether
there are extant gameful elements and if present, how effective they are. The course
chosen for this investigation is a web application development course co-ordinated by
Pia Niemeld and Timo Nummenmaa called 'Basic Web Applications’[24] The first
part of the course, which was on an introductory level, was conducted in Tampere
University and utilized the Plussa environment. The second period of the course
was in collaboration with a University of Tampere web applications course and the
assignments were moved to WETO (https://wetodev.sis.uta.fi). For the scope of
this thesis, only the Plussa assignments will be discussed.

The structure of this analysis will be divided into the significant gameful design

elements that were noticed in the study.

Progression

A first look at the page gives an overview of how the student is performing in
the class (Figure 3.6). The course adopted the ’earning up’ principle of gameful
course design; students started off at zero and were expected to complete weekly
assignments to gain points, which would translate into pass/fail grades. There was a
minimum points requirement set, and only students that passed the threshold would
be allowed to continue to the second period of the course. However, earning points
were made quite easy by giving students the chance to submit each exercise multiple

times. This identifies the presence of another gameful design element in the course.
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Online exercises

1226 /1561

Figure 3.6 Student progression

Freedom to Fail

Students were able to submit an assignment more than once to get a perfect grade.

Course «2.HTML & CSS Course materials 22 HTML Form »

A TIE-23516 TIE-23516 / 2.HTML & CSS / 2.1 CSS and HTML Questionnaire
W Course materials
Jli Exercise results
@ Grading Helper

Exercise description My submissions (3/5) ~ Earned points

3. Tue, Sep 10 2019, 1 p.m. EoaHAGY 100 /100
2. Tue, Sep 10 2019, 12:59 p.m. D

1.Tue, Sep 102019, 1263 pro. NN | (. N N NN ]

Exercise info

Exercise category
Online exercises

Points and grades

1st period exercises, passffail
Course group project You cant

Weekly exercise grades

Deadline for the exercise has passed (Dec. 13, 2019).

Assignment

Show anyway
Assignment

Group formation

Your submissions

375

Deadline

Sun, Sep 15 2019, 11:59 p.m.

Late submission deadline

Fri, Dec 13 2019, 11:59 p.m. (-99%)
Total number of submitters

219

Figure 3.7 Multiple non-penalized submission attempts

A maximum number of submission attempts was given for each task but students
were allowed to hand in their solutions past the deadline with a penalty (Figure
3.7). Most students, however, were able to pass the assignments quite easily within
the first few attempts due to the presence of yet another gameful aspect of the course

grading system.
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Perceivable Feedback

Each course assignment gave prompt and descriptive feedback for individual sub-

missions. Mistakes were pointed out with detailed error messages which enabled

students to pinpoint their faults (Figure 3.8).

«2.HTML & CSS

Course materials

TIE-23516 ~ 2. HTML & CSS = 2.1 €SS and HTML Questionnaire © Submission 2

Exercise description

My submissions (3/5) ~

CSS and HTML Questionnaire

You got 14/15 points from this questionnaire.

You can change your answers and submit them for regrading. However, notice the number of allowed submissions left!

Some of the following questions are quite tricky. The idea is that you learn to experiment and find information from the sources recommended in

the course material.

Figure 3.8 Error message for incorrect submission

Successful assessments also displayed the precise unit tests and evaluation criterion

(Figure 3.9).

Course

A TIE-23516

W Course materials

ol Exercise results

@ Grading Helper
Points and grades
1st period exercises, passfail
Course group project
Weekly exercise grades
Assignment
Assignment

Group formation

Cloned successfully - HEAD: 86a07ba713182d81d1545ac74757fbc326891038 100 7100

HTMLS validation ok: form.html [ . N W W N

test_email_element (form_test.FormTest)

Tests if the email element with correct name exists. ... ok
test_email_label (form_test.FormTest) Exercise info

Tests if the Label for emsil element exists. ... ok
test_form_action (form_test.FormTest) .

Tests if form action exists. ... ok Exercise category

test_form method (form_test.FormTest) Online exercises

Tests if form method exists and is the given one. ... ok Your submissions

test_form submission (form_test.FormTest) 87100

Tests the submission of the form. ... ok .

test_lang_element (form_test.FormTest) Deadline

Tests if the lang element with correct name exists. ... ok Sun, Sep 152019, 11:59 p.m.
test_lang_label (form_test.FormTest) Late submission deadline

Tests if the label for lang element exists. ... ok Fri, Dec 13 2019, 11:59 p.m. (-99%)
test_passwd2_element (form_test.FormTest)

Tests if the passwd2 element with corpect name exists. ... ok Total number of submitters
test_passwd2_label (form test.FormTest) 201

Tests if the label for passwd2 element exists. ... ok

test_passwd_element (form_test.FormTest)
Tests if the passud element with correct name exists. ... ok

test_passwd_label (form_test.FormTest) Submission info
Tests if the label for passwd element exists. ... ok

test_submit_element (form_test.FormTest)

Tests if a submit button exists inside the form. ... ok Submitted on
test_terms_element (form_test.FormTest) Sun, Sep 15 2019, 12:56 a.m.
Tests if the terms element with correct name exists. ... ok
testitarns. label (form.test.FormTest) Status
Tests if the Label for terms element exists. ... ok [ Reay }

Grade

1007100
Ran 14 tests in 4.379s

Submitters

Rafia Bushra

ok

Figure 3.9 Feedback for successful submission
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4 Conclusion

Augmenting game logic into a formal pedagogical context has revolutionized edu-
cation. Gameful learning has a brief but compelling history and it has proved that
stimulating the intrinsic motivation of students results in excellency. Educators are
constantly looking for new ways to incentivize students to yield better academic
proficiency and gameful learning is an apt answer to their queries.

This thesis identified 4 key gameful elements that should be present when design-
ing a gamified classroom. These elements were then applied in practice and con-
tested feedback. Student reaction when traditional higher education classes were
redesigned to include gameful features revealed that these core principles were in
fact valid. Students acknowledged that they were positively affected while studying
in a gamified environment and that it encouraged them to gain more proficiency in
their studies.

The analysis of the Plussa course platform confirmed the existence of several of the
discussed gameful design principles. Almost 90% of the students that actively par-
ticipated in the course passed all the assignments. Many of them took advantage of
the multiple submission allowances and contended for perfect grades. This indicates
the successful presence of the gameful design principles discussed in the beginning
of this thesis.

Despite the positive results from the course, almost 30% of the total number of
students enrolled in the course did not participate in the weekly assignments. Ev-
idently there was a lack of engaging features in the course. This leaves room for
improvement and further research, since the literature review and theoretical dis-
cussion mainly focused on student competence and intrinsic motivation.

Gameful learning may facilitate the information retrieval and proficiency gaining as-
pect of formal education, but there is much to investigate about stimulating student

engagement.
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