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Abstract:  The  following  study  compared  the  influence  of  two  different  gamified  learning
environments  on  intrinsic  motivation,  relatedness,  effort,  and  perceived  value  of  a  bachelor’s
degree program in educational science in distance online learning. In the individualist  gamified
learning environment,  students were awarded with badges as individual acknowledgements  and
social  status.  In  the  collectivist  gamified  setting,  students  were  assigned  to  teams  to  work
collaboratively in a team-based competition and were scored with credit points for their results. A
total of 101 learners participated in this cross-sectional and quasi-experimental design. Data was
collected with an online questionnaire derived from self-determination theory (Deci & Ryan, 1985,
1993) that included items for intrinsic motivation, relatedness, effort, and value. Results showed
that there was a significant difference between the two gamified groups for the items of intrinsic
motivation and revealed that the collectivist condition with team-based competition was perceived
as  more  interesting  and  enjoyable  than  the  individualist  design.  Surprisingly,  there  was  no
statistical difference between both groups regarding the items of relatedness, effort, and value.

Introduction

Distance education offers flexible conditions for students to conduct an individual course of study. Learners
usually use a learning management system like Moodle to retrieve provided material, to communicate with their
fellow students and instructors, and take part in learning activities. However, this fact places high demands on self-
organization as distance students must plan and organize their work themselves, while keeping their learning goals
clearly in view. Most of the enrolled students study part-time to combine job and family (Böttcher, 2017) and may
struggle with their time-management.  Procrastination and poor time-management are negatively associated with
academic  achievement  (Michinov,  Brunot,  Le  Bohec,  Juhel,  &  Delaval,  2011;  Balduf,  2009)  Therefore,
motivational, emotional, and social dimensions are important, but are frequently not taken into account sufficiently
in distant learning settings (Reinmann, 2008). In addition, online interactions differ from face-to-face settings since
communication is mostly done on asynchronous text-basis and may differ substantially from face-to-face learning
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(Rouhshad  &  Storch,  2016).  Furthermore,  the  demands  of  private  life,  domestic  obligations,  and  distracting
entertainment offers compete for time in the students' schedule. Fostering learners’ motivation and engagement for
their studies benefits academic achievement (Richardson, Abraham, & Bonds, 2012) and may help avoid high drop-
out rates (Glass, 2014; Simpson, 2013; Vogel et al., 2018) as one of the consequences. Past research has shown that
gamification can be effective in increasing motivation (Hamari, Koivisto, & Sarsa, 2014; Bovermann, Weidlich, &
Bastiaens, 2018) and engagement (Looyestyn et al., 2017). To make use of this and to meet the needs of the learners,
two different gamification designs were developed and evaluated. The context of this quasi-experimental case study
is a distance online learning classes of a bachelor’s degree program in educational science. Two separate gamified
learning settings were implemented to assess differences in students’ motivation, effort, and relatedness.

Framework

Self-determination theory

Motivation plays a crucial role in learning. It can influence the learning process and is, thus, a significant
factor in performance (Schunk & Usher, 2012). The self-determination theory (SDT) of Deci and Ryan (1985, 1993)
is a well-known approach to human motivation and personality (Ryan & Deci, 2018a). It has been applied in many
research fields and is often used as a framework to investigate students’ motivation in online learning offerings in
general but also in gamification more specifically (e.g. Bovermann et al., 2018; Chen & Jang, 2010; Martin, Kelly,
&  Terry,  2018).  SDT identifies  three  psychological  needs  that  are  crucial  for  self-motivation  and  personality
integration. (1) ’Autonomy’ is the desire to control one’s own life and to be able to choose freely from options, (2)
’competence’ is the need to experience mastery, and (3) ‘relatedness’ is the striving towards a sense of belonging, to
be  connected,  and  to  have  close  relationships  with  others  (Ryan  & Deci,  2017).  In  SDT,  intrinsic  motivation
represents the highest form of autonomous motivation and arises from inside. Activities are done because of interest,
fun or joy. Here, students would then collaborate online with others because they find it fun and satisfying. This
motivation state is generally considered the most beneficial for learning and is, thus, often an implicit or explicit
goal in designing learning experiences. 

Gamification 

Gamification  is  said to  support  students’  motivation and  engagement  and  fosters  friendly  competition
(Wehrbach & Hunter, 2012; Kapp, 2012; Kapp, Blair, & Mesch, 2014) which has increasingly led to its application
for educational purposes (e.g. Dichev & Dicheva, 2017). The concept of gamification is still a new area of research,
but gamification applications and research have increased in recent years  (Dicheva,  Dichev,  Agre & Angelova,
2015; Dichev & Dicheva, 2017; Seaborn & Fels, 2015). It is defined as the application of game design elements like
points, badges and leaderboards in a non-game context (Deterding, Dixon, Khaled, & Nacke, 2011; Wehrbach &
Hunter,  2012).  In  educational  settings,  badges  can  be  used  as  an  acknowledgement  for  students’  individual
achievements  to improve motivation (Hakulinen, Auvinen, & Korhonen, 2015) and they can be awarded in the
learner’s profile to function as social status (Werbach & Hunter, 2012). In addition, online learning students can also
be supported with the possibility to work in teams or groups which are organized for a team-based competition
(Marczewski,  2015; Knutas,  Ikonen,  Nikula,  & Porras,  2014) when using gamification.  However,  the effective
integration of game-like elements necessitates a meaningful design (Werbach & Hunter, 2012) and elements such as
challenges,  decision making, or a sense of mastery (Kapp, 2012).  Although much research has been conducted
comparing gamification with non-gamified control groups, there is still a lack of research comparing different basic
types of gamification to account for differential of effects of different designs. In this case study, two very different
gamification  designs  are  compared  in  terms  of  students’  intrinsic  motivation,  relatedness,  effort  and  value  in
gamified online learning. The individualistic condition awards individual acknowledgements as badges, signifying
social  status  among  the  group  of  students.  The  collectivistic  condition,  on  the  other  hand,  focuses  on  group
identification by awarding group points for success in collaborative tasks, signifying group effort and teamwork.

Computer supported collaborative learning (CSCL)

CSCL is  generally  understood  as  collaborative  learning  processes  in  which  all  social  interactions  are
technologically-mediated (Dillenbourg, 1999). Although CSCL stands for computer-based collaborated learning the
term often includes both collaborated learning and cooperative learning (Zumbach, 2010). They have in common

2 -1080-

EdMedia + Innovate Learning 2019 - Amsterdam, Netherlands, June 24-28, 2019



that at least two people pursue the same learning objective. In cooperative learning settings, group members have
different subtasks to accomplish and need to explain their new knowledge to each other afterwards. Collaborative
learning places more emphasis on interaction and interdependence between each learner during the learning process
(Dillenbourg, 1999). In this study, a decidedly collaborative (not cooperative) gamification was developed for one of
the experimental conditions, in which students in large groups together pursued the same learning objectives. They
worked  out  one  solution  together  while  discussing  results  and  progress  with  online  tools  that  allowed  editing
documents collaboratively in real-time.

Theories of motivational processes and social cohesion can be used to substantiate CSCL (Slavin, 1995).
They propose that intrinsic motivation is said to increase when a group successfully accomplishes a task and gets
feedback (Zumbach, 2010). However, it is important that they get the feedback as whole group and not for each
group member separately (Slavin, 1995). This experienced social cohesion should have an influence on a group’s
work process and result (Slavin, 1995) and the more students feel related to their fellow students the better the group
can perform (Walton, Cohen, Cwir, & Spencer, 2012). This fact can also lead to an increase group performance for
following  tasks  (Heiney,  1998).  These  advantages  were  also  assumed  in  this  study  for  the  gamified  online
collaboration.

Research question

As of now, results are mixed regarding motivation, engagement, or learning performance depending on the
amount of game elements, design, learning context, or target group (Dichev & Dicheva, 2017; Nacke & Deterding,
2017) and many gaps in research on the concept of gamification have not been closed yet  (Dichev & Dicheva,
2017).  In  addition,  it  has  been  observed  that  the  meaning  of  relatedness  in  online  learning  had  hardly  been
considered in connection with the concept of gamification (Marczewski, 2012). Therefore, this research wanted to
explore both the importance of motivational factors and relatedness in online learning using either individual badges
as  rewards  or  a  team-based  competition  with  the  possibility  of  collecting  points,  by  comparing  these  two
gamification designs.

RQ: How do individualistic and collectivistic gamification designs compare in terms of motivation, relatedness,
effort, and value, as perceived by students?

Study Design 

Implementation

In  the  first,  the  individualistic  condition,  gamification  was  implemented  through  badges  awarded  for
individual contributions in learning activities. These individual acknowledgements were meant to foster students’
motivation, engagement and effort. Learners had the opportunity to work online on several tasks to get prepared for
their end-of-term exam. They could voluntarily connect with other students to work on pre-defined tasks or work on
their own. Badges were awarded in the students’ profile as soon as students accomplished the assigned tasks (see
Table 1).

In a second run, the collectivistic gamification condition was implemented. Here, large collaborative teams
were formed, by randomly assigning enrolled students to one of four groups. If students wanted to work online, they
had to first connect with their group members in order to tackle the pre-defined tasks. Links to collaborative online
tools were offered and to get the students started in their assigned group, different functional roles within each group
were suggested. For example, students could work as ‘moderator, ‘organizer, ‘or publisher’. This scripting technique
was  used  to  guide  collaborative  activities  (Strijbos,  Martens,  Jochems,  &  broers,  2007).  In  giving  them  the
opportunity to assume roles, learners could support their fellow students or take responsibility to keep the work in
progress  (Marczweski,  2015).  Then,  to  foster  team-based  competition,  learners  only could  see  discussions and
activities belonging to their assigned group. They had no information how far the competitive groups were or how
other groups worked out the problems. At the end of each pre-defined task they were asked to post their group
results in Moodle. This was then visible for all enrolled students. The result of each group was evaluated by the
instructors and the group was then awarded points according to their learning performance. The scores of each group
were shown on a leaderboard (see Table 1).
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The participation in both gamification concepts was a voluntary offer for the students which did not affect
their end-of term grade. Care was taken to ensure that both conditions only differed in terms of their gamification
concept, with other aspects like instructor, content, and scheduling held constant.

Table 1. Implementation of game elements in Moodle for the two conditions

First Run (Group 1) Second Run (Group 2)
Badges  as  individual  acknowledgement;  awarded  in
student’s profile, social status

Team-based competition with four teams in Moodle;
awarding points for  each group result;  leaderboard
with scoring in Moodle

Game
Element

Implemented
in Moodle

Completion
Logic

Reward

Badge Badge named
"Expert"; was
linked to 
activities and 
actions (e.g. 
quizzes, 
tutorials, 
tasks).

Badge was 
unlocked 
once the 
user had 
carried out 
the pre-
defined 
number of 
activities 
and actions.

Badge 
was 
unlocked 
in the 
student's 
profile

Badge Badge named
"Teamworker
in Moodle" 
was linked to 
activities in 
an online 
work during a
period of 3 
weeks.

The badge 
was 
unlocked 
once the 
user had 
carried out 
the pre-
defined 
number of 
interactions.

Badge 
was 
unlocked 
in the 
student’ 
profile.

Badge Badge named
"Advanced 
Learner in 
Moodle" was 
linked to 
activities (e.g.
quizzes).

The badge 
was 
unlocked 
once the 
user had 
carried out 
the pre-
defined 
number of 
interactions.

Badge 
was 
unlocked 
in the 
student’ 
profile.

Instructions for Online Teams

There were four teams organized with about 50 to 60
students  assigned  to  each  group.  The  groups  only
could see and work with their fellow student within
the same group.

Team Tasks
Each  team  had  to  solve  the  same  pre-defined
activities during a period of eight weeks. During this
period three work outs had to be uploaded in Moodle
and were evaluated by the instructors. 

Points
Credit points were awarded to each group for their
results and the scoring was displayed in Moodle. 

Leaderboard

Method

A cross sectional and quasi-experimental design was used in this case study. Data was collected for the first
run in July 2018 and for the second run in December 2018 in an online learning bachelor class of educational
science. The questionnaire was based on the well-established inventory of self-determination theory (Ryan & Deci,
2018) and consisted of 24 items. Data was collected for ‘Intrinsic Motivation’ (7 items), ‘Relatedness’ (7 items),
‘Effort/Importance’ (5 items), ‘and ‘Value/Usefulness’ (5 items) (see Table 2). Both groups were asked to fill out a
questionnaire with the same questions, but which was adjusted either for the game element ‘Badges’ or ‘Teams and
Points’. The content, tasks and procedures were the same in both runs.
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Table 2: Items for ‘Intrinsisc Motivation’, ‘Relatedness’, ‘Effort/Importance’ and ‘Value/Usefulness’ (Deci & Ryan,
2018)

Scale Item
Intrinsic
Motivation

1 While I was doing the tasks in Moodle, I was thinking about how much I enjoyed it.
2 Doing the tasks in Moodle did not hold my attention at all. (R)
3 The tasks in Moodle were fun to do.
4 I enjoyed doing the tasks in Moodle very much.
5 I thought the tasks in Moodle were boring. (R)
6 I thought the tasks in Moodle were quite enjoyable.
7 I would describe the tasks in Moodle as very interesting.

Relatedness 1 I felt really distant to my fellow students. (R)
2 I felt like I could really trust my fellow students.
3 I’d have liked a chance to interact with my fellow students more often.
4 I’d really prefer not to interact with my fellow students in the future. (R)
5 I felt close to my fellow students.
6 I didn’t feel like I could really trust my fellow students. (R)
7 It is likely that my fellow students and I could become friends if we interact a lot.

Effort/Importance 1 I put a lot of effort into the tasks in Moodle.
2 I didn’t try very hard to do well at the tasks in Moodle. (R)
3 I tried very hard on the tasks in Moodle.
4 It was important to me to do well at the tasks in Moodle.
5 I didn’t put much energy into the tasks in Moodle. (R)

Value/Usefulness 1 I don’t believe that collecting badges/points is useful for my persistence. (R)
2 I think collecting badges/points is important for my improvement in my studies.
3 I don’t believe collecting badges/points could help me do better in my studies. (R)
4 It is possible that collecting badges/ points could improve my studying habits. 
5 I am willing to collect badges/points again because I think this is somewhat useful.

Note. Items denoted with (R) were reverse coded.

Data Analysis 

Data  was gathered  with an online questionnaire and analyzed  with SPSS V25.  There  were  about 660
students enrolled in the surveyed module and n = 101 learners participated in the online survey. 

Figure 1: Socio-demographic information of the students for group 1 and 2
There were 52 students in the first condition and 49 students in the second condition. In condition one the

students reported mostly to be between 18 and 39 years (39 students) whereas in condition two most students were
between  30  and  49  years  old  (34  students).  This  descriptive  difference  was  statistically  significant  (Mean
Ranks=41.53 and 61.05, U=781.500, p<.05). In both groups, more women than men participated in the survey with
46 female and six male students in group one, and 44 female and five male students in group two (see Figure 1).

For the statistical analyses the reversed items were recoded and reliability testing for the four scales of
motivation, relatedness, effort and value showed acceptable values (Cohen, 2009; Gravetter & Wallnau, 2009; see
Table 3). 
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Table 3. Analysis of scales and statistical values

Group 1(Individual Badges) N Min Max M SD α

Intrinsic Motivation (7 Items) 52 1 4 2.65 0.617 .90
Relatedness (7 Items) 52 1 4 2.51 0.495 .75
Effort/Importance (5 Items) 52 1 4 2.61 0.716 .90
Value/Usefulness (5 Items) 52 1 4 2.13 0.647 .87
Group 2 (Guilds with Points)
Intrinsic Motivation (7 Items) 49 2 4 2.91 0.497 .88
Relatedness (7 Items) 49 2 4 2.67 0.490 .73
Effort/Importance(5 Items) 49 1 4 2.64 0.611 .89
Value/Usefulness (5Items) 49 1 4 2.16 0.718 .87

Notes: N=number, Min/Max=scale range, M=means of items, SD=standard deviation, α=Cronbach’s Alpha

In the next step, KS-test was conducted and indicated a non-normal distribution. The Man-Whitney-U test
for non-parametric data was used to reveal statistical difference between the two groups (Gravetter, & Wallnau,
2009).

Table 4. Analysis of differences between the two treatment groups

Scale Group n Mean Rank Sum of Ranks U

Intrinsic Motivation (7 Items)
(4 Items)

Individual
Badges

52 43.88 2282.00 904.000*

Teams/Points 49 58.55 2869.00

Total 101   

Relatedness (7Items) Individual
Badges

52 46.70 2428.50 1050.500

Teams/Points 49 55.56 2722.50

Total 101   

Effort/Importance (5 Items) Individual
Badges

52 50.08 2604.00 1226.000

Teams/Points 49 51.98 2547.00

Total 101   

Value/Usefulness (5 Items) Individual
Badges

52 49.63 2581.00 1203.000

Teams/Points 49 52.45 2570.00

Total 101   

Notes: *p < .05 (two-tailed)

Analysis of statistical differences for the self-reported intrinsic motivation yielded a significant difference
between conditions for the implemented several game elements and designs (seven items, Mean Ranks=43.88 and
58.55, U=904.000, p<.05). The difference corresponded to a medium effect d=0.497 (Cohen, 2009). There was no
significant  difference  revealed  between  the  two  groups  for  the  items  of  ‘Relatedness’,  ‘Effort/Importance’  or
‘Value/Usefulness’ (see Table 4).

Conclusion

The aim of this study was to compare two different designs of a gamified online learning environment for a
module in a bachelor online learning class of educational science. In the individualistic condition, the module was
gamified  with  badges  to  support  students’  engagement  and  motivation  for  online  learning  and  learners  were
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individually awarded badges in their profile which functioned as social status. In the collectivistic condition, teams
were formed from the beginning and a team-based competition was offered with points awarded to each group as a
whole. In doing so, students’ online collaborative learning, motivation and relatedness should be supported to work
on their tasks.

First, an important result showed that for the participating students awarding individual badges felt less
interesting and enjoyable than having the opportunity collaborate in online teams to solve problems and awarding
points for  their  group results.  In  addition,  these  students  stated  that  the tasks in Moodle were  more fun when
compared to the students who were awarded badges as an individual acknowledgement for solving the same pre-
defined  tasks.  These  results  are  in  line  with  Knutas  et  al.  (2014)  who  used  gamification  to  increase  online
collaboration while students solved tasks and problems. 

Then,  no statistical  difference  between the two groups could be found for  the items of  ‘Relatedness’.
Although  unexpected,  this  is  an  interesting  result.  Our  findings  suggest  no  difference  in  students’  feelings  of
connection to their fellow students, nor was there a difference in their trust, or in their desire to communicate more
often or seek friendship with their fellow students between conditions. This is remarkable, because students in the
second gamified design had the opportunity to collaborate in teams over a longer period of several weeks and could
communicate  and  organize  their  learning  process  together,  which  could  have  fostered  their  connection  and
relatedness. However, these students did not report feeling more connected to their fellow students than those not
organized in teams. This result is not in line with Trenshaw, Revelo, Earl and Herman (2016) who revealed that
relatedness was the most important criterion to learn online when students feel connected with their fellow students.

Finally, the items for ‘Effort/Importance’ and ‘Value/Usefulness’ also did not reveal a statistical difference
between the two gamified online learning environments. Students from both conditions report similar perceptions of
effort or energy in the online tasks as well as importance. ‘Value/Usefulness’ reflected whether the learners found
badges/points useful for their persistence, if they helped them to improve their studies and if students found them
important to collect. Here, too, our analyses suggest no difference between conditions. Koivisto and Hamari (2014)
reported that enjoyment, effort and usefulness may decline with the use of gamification. This mechanism may also
be at work here, because both groups worked for a relatively long period of in their gamified condition and the
motivating  effects  may have  declined  in  both  classes  equally  due  to  this.  In  addition,  their  participation  was
voluntary and not strictly necessary for the end of semester grade.

What  we  can  learn  from  the  results  in  this  study  is  that  online  learning  can  be  perceived  as  more
motivating, more specifically in terms enjoyment and interest when applying a collectivistic design, grounded in
collaborative learning with team-based competition and awarding points on the team level. In terms of relatedness,
perceived effort or value, there seem to be no differences that can be ascribed to the different gamification designs.

Limitations and Future Research

The number of participant in this case study is limited and conclusions for other research fields or a greater
population can only be made with caution. However, results for intrinsic motivation showed an optimistic trend to
use gamification for a team-based competition to support collaborative learning in online learning environments. In
addition, there were differences between both groups for age, which were not affiliated to the treatment. Therefore,
it  cannot be excluded that the missing effects  can be ascribed to this fact.  However,  age effects have not been
reported in literature so far. Furthermore, online learning readiness was not considered in this study, but might be of
importance for the students’ technical competence (Bovermann et al., 2018) in CSCL. Finally, the study focused on
comparing the effects of two different game elements with their particular mechanics and dynamics (Werbach &
Hunter, 2012) on motivation (Deci & Ryan, 1985, 1993). Therefore, the presented results are limited to the context
at hand. In order to follow up on further systematic research (Dichev & Dicheva, 2017) and to gain deeper insights,
a control group could benefit both designs.

Since motivation is always a crucial factor in online learning and findings in this study emphasize this
point, it is of interest to do further studies with different designs and game elements which support a motivational
learning environment for individual learning or online collaboration. In addition, future research could follow up
with qualitative studies which can focus on relatedness to help understand why students probably do not feel more
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related to others even when they work in specific teams over a longer period of time, help each other to solve tasks
and have to communicate to keep the work process up. 

Author’s Contribution

KB and SH contributed to the design and implementation of the research. KB performed the measurements
and the analysis of the results and was involved in the writing of the manuscript. SH contributed in consultation of
KB to the writing. JW was involved in revising and editing the manuscript. TB supervised the project.

References

Balduf,  M. (2009).  Underachievement among college students. Journal of advanced academics,  20(2), 274-294.
https://doi.org/10.1177/1932202X0902000204

Bovermann, K., Weidlich, J., & Bastiaens, T. (2018).  Online learning readiness and attitudes towards gaming in
gamified online learning – a mixed methods case study. International Journal of Educational Technology in
Higher Education, 15(27), 1-17. doi: https://doi.org/10.1186/s41239-018-0107-0

Böttcher, D., Kenzler, L.-M. (2017). Kein Bock auf MOOC. brand eins,  9, 108-116.  Retrieved on Dec. 30, 2018
under https://www.brandeins.de/magazine/brand-eins-wirtschaftsmagazin/2017/lernen/kein-bock-auf-mooc

Chen, K.-C.,  & Jang,  S.-J.  (2010) Motivation in online learning:  Testing a model of self-determination theory.
Computers in Human Behavior, 26, 741-752. doi: http://doi.org/10.1016/j.chb.2010.01.011

Cohen, J. (2009). Statistical power analysis for the behavioral sciences (2nd reprint). Hillsdale, NJ: Erlbaum.

Deci,  E. L.,  & Ryan, R. M. (1985).  Intrinsic motivation and self-determination in human behavior.  New York:
Plenum.

Deci,  E.  L.,  & Ryan,  R. M. (1993).  Die Selbstbestimmungstheorie  der  Motivation und ihre Bedeutung für  die
Pädagogik. Zeitschrift für Pädagogik, 39(2), 223 – 238. 

Deci, E. L., & Ryan, R. M. (2018a). Self-determination theory: An approach to human motivation and personality.
Retrieved on Dec. 30, 2018 under http://selfdeterminationtheory.org/

Deci, E. L., & Ryan, R. M. (2018b). Self-determination theory: Intrinsic Motivation Inventory (IMI). Retrieved on
Dec. 30, 2018 under http://selfdeterminationtheory.org/intrinsic-motivation-inventory/

Deterding, S., Dixon, D., Khaled, R., & Nacke, L. E. (2011). Gamification: Toward a definition. Paper presented to
CHI 2011, May 7–12, 2011, Vancouver, BC, Canada. ACM  978-1-4503-0268-5/11/05.

Dicheva, D., Dichev, C., Agre, G., & Angelova, G. (2015). Gamification in education: A systemic mapping study.
Educational Technology & Society, 18(3), 75-88.

Dichev,  C.,  & Dicheva,  D (2017).  Gamifying  education:  What  is  known,  what  is  believed  and  what  remains
uncertain: A critical review. International Journal of Educational Technology in Higher Education, 14(9), 1-
36. https://doi.org/10.1186/s41239-017-0042-5

Dillenbourg,  P.  (1999).  Introduction:  What  do you  mean by ‘Collaborative  Learning’.  In  P. Dillenbourg (Ed.),
Collaborative  learning:  cognitive  and  computational  approaches  (pp  1-19).  Oxford,  UK:  Elsevier
Publishing. 

Glass,  A.  (2014).  The  state  of  higher  education  2014.  Retrieved  on  Nov.  23,  2018  under
http://www.oecd.org/education/imhe/StateofHigherEducation2014.pdf 

8 -1086-

EdMedia + Innovate Learning 2019 - Amsterdam, Netherlands, June 24-28, 2019



Gravetter,  F.  J. & Wallnau, L.  B.  (2009).  Statistics  for the behavioral sciences.  Belmont:  Wadsworth Cengage
Learning.

Hakulinen, L., Auvinen, T, & Korhonen, A, (2015). The effect of achievement badges on students’ behavior: An
empirical  study  in  a  university-level  computer  science  course.  International  Journal  of  Emerging
Technologies in Learning, 10(1). doi: 10.3991/ijet.v10i1.4221

Hamari, J., Koivisto, J., & Sarsa, H. (2014, January).  Does gamification work? A literature review of empirical
studies  on gamification.  In  2014 47th Hawaii  international  conference  on system sciences  (HICSS) (pp.
3025-3034). IEEE.

Heiney, M. M. (1998).  The effects of task and social cohesion on group performance: does task interdependence
matter? Virginia: Commonwealth University

Kapp, K. M. (2012). The gamification of learning and instruction. San Francisco, CA: Pfeiffer.

Kapp, K. M., Blair, L., & Mesch, R. (2014).  The gamification of learning and instruction field book: Ideas into
practice. San Francisco, CA: Wiley.

Knutas, A., Ikonen, J., Nikula, U., & Porras, J. (2014). Increasing collaborative communications in a programming
course with gamification:  A case study.  Proceedings of  the 15th International Conference  on Computer
Systems and Technologies, Ruse, Bulgaria (pp. 370 – 377). doi: 10.1145/2659532.2659620

Koivisto, J., & Hamari, J. (2014). Demographic differences in perceived benefits from gamification. Computers in
Human Behavior, 35, 179-188. doi: 10.1016/j.chb.2014.03.007

Looyestyn,  J.,  Kernot,  J.,  Boshoff,  K.,  Ryan,  J.,  Edney,  S.,  & Maher,  C.  (2017).  Does  gamification  increase
engagement with online programs? A systematic review. PloS one, 12(3), e0173403.

Martin, N.,  Kelly,  N., & Terry,  P. (2018). A framework for self-determination in massive open online courses:
Design for autonomy, competence, and relatedness.  Australasian Journal of Educational Technology,34(2),
35-55. doi: https://doi.org/10.14742/ajet.3722

Marczewski, A. (2012). Relatedness: The often ignored glue of gamification. Retrieved on Dec. 16, 2018 under
https://www.gamified.uk/2012/11/26/relatedness-the-often-ignored-glue-of-gamification/

Marczewski,  A. (2015).  Even Ninja Monkeys like to play:  Gamification, game thinking & motivational design.
Gamified UK: Gamiied UK.

Michinov,  N.,  Brunot,  S.,  Le  Bohec,  O.,  Juhel,  J.,  &  Delaval,  M.  (2011).  Procrastination,  participation,  and
performance in online learning environments. Computers & Education, 56(1), 243-252.

Nacke, L. E., & Deterding, S. (2017). The maturing of gamification research.  Computers in Human Behavior, 71,
450-454. http://dx.doi.org/10.1016/j.chb.2016.11.062

Richardson,  M.,  Abraham,  C.,  &  Bond,  R.  (2012).  Psychological  correlates  of  university  students'  academic
performance: A systematic review and meta-analysis. Psychological bulletin, 138(2), 353.

Rouhshad, A., Storch, N. (2016). Patterns of interaction in face-to-face and computer-mediated contexts. In M. Sato
& S. Ballinger (Eds.),  Peer interaction and second language learning: Pedagogical potential and research
agenda (pp. 267–289). Amsterdam: John Benjamins Publishing Company.

Ryan,  R.  M.  &  Deci,  E.  L.  (2017).  Self-determination  theory:  Basic  psychological  needs  in  motivation,
development, and wellness. New Yrok, NY: The Gilford Press.

-1087-

EdMedia + Innovate Learning 2019 - Amsterdam, Netherlands, June 24-28, 2019



Schunk, D. H., & Usher, E. L. (2012). Social cognitive theory and motivation. In R. M. Ryan (Ed.), Oxford library
of  psychology.  The  Oxford  handbook  of  human  motivation (pp.  13-27).  New  York,  NY,  US:  Oxford
University Press.

Seaborn, K., & Fels, D. I. (2015). Gamification in theory and action: A survey.  International Journal of Human-
Computer Studies, 74,14-31. doi. https://doi.org/10.1016/j.ijhcs.2014.09.006

Slavin, R. E. (1995).  Research on cooperative learning and achievement: What we know, what we need to know.
Boston, MA: Allyn & Bacon. 

Strijbos,  J. W.,  Martens,  R. L.,  Jochems, W. M. G.,  & Broers,  N. J.  (2007).  The effect  of functional  roles  on
perceived  group  efficiency  during  computer-supported  collaborative  learning:  A matter  of  triangulation.
Computers in Human Behavior, 23, 353-380. doi: 10.1016/j.chb.2004.10.016

Simpson, O. (2013). Student retention in distance education: are we failing our students?  The Journal of Open,
Distance and e-Learning, 28(2), 105–119. https://doi.org/10.1080/02680513.2013.847363

Trenshaw, K. F., Revelo, R. A., Earl, K., & Herman, G. L. (2016). Using self-determination theory principles to
promote engineering students’ intrinsic motivation to learn. International Journal of Engineering Education,
32(3A), 1194-1207.

Vogel, C., Hochberg, J., Hackstein, S., Bockshecker, A., Bastiaens, T. J., & Baumöl, U. (2018, June). Dropout in
Distance Education and how to Prevent it. In EdMedia+ Innovate Learning (pp. 1788-1799). Association for
the Advancement of Computing in Education (AACE).

Walton G. M., Cohen G. L., Cwir D., & Spencer S. J. (2012). Mere belonging: the power of social connections.
Journal  of  Personality  and  Social  Psychology,  102(3),  513-532.  Retrieved  on  Dec.  20,  2018  under
https://cpb-us-w2.wpmucdn.com/u.osu.edu/dist/2/43662/files/2017/02/psp_102_3_513-yki3k8.pdf

Werbach, K., & Hunter, D. (2012). For the win: How game thinking can revolutionize your business. Pennsylvania,
PA. Wharton Digital Press.

Zumbach, J. (2010). Lernen mit neuen Medien. Stuttgart: Kohlhammer.

10 -1088-

EdMedia + Innovate Learning 2019 - Amsterdam, Netherlands, June 24-28, 2019


