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Abstract 
Psychological tasks are used for assessment, induction, 
and treatment in both research and therapeutic 
contexts. Adding game-elements (e.g., leaderboards, 
premise, or points) could be beneficial for participant 
motivation; however, it has been argued that the value 
of gamification could come at a cost to experience or 
reliability of the task. We replicated four psychological 
tasks and added premise and backstory to investigate 
the effect of gamification on task performance and 
player experience. Our results show that adding game 
elements has the potential to negatively influence both 
player experience and performance.  
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Introduction 
Psychological tasks are used in both research and 
applied psychology (e.g., educational, clinical, or 
industrial) for a variety of reasons, including: to 
measure performance, induce a psychological state, or 
assess and treat psychological issues. To allow for 
better standardization as well as cheaper deployment 
and analysis, the presentation of these tasks is often 
computer-based. As such, designers have considered 
leveraging the power of gamification to motivate 
participation in standard psychological tasks.  

Paste the appropriate copyright/license statement here.  ACM now 
supports three different publication options:  

• ACM copyright: ACM holds the copyright on the work.  This is the 
historical approach. 

• License: The author(s) retain copyright, but ACM receives an 
exclusive publication license. 

• Open Access: The author(s) wish to pay for the work to be open 
access.  The additional fee must be paid to ACM. 

This text field is large enough to hold the appropriate release statement 
assuming it is single-spaced in Verdana 7 point font.  Please do not 
change the size of this text box. 
Every submission will be assigned their own unique DOI string to be 
included here. 
 

Max V. Birk 
University of Saskatchewan,  
Department of Computer Science 
Interaction Lab 
max.birk@usask.ca 
 
Regan L. Mandryk 
University of Saskatchewan,  
Department of Computer Science 
Interaction Lab 
regan@cs.usask.ca 
 
Jason Bowey 
University of Saskatchewan,  
Department of Computer Science 
Interaction Lab 
jtb134@mail.usask.ca 
 

Benjamin Buttlar 
University of Trier 
Department of Psychology 
s1bebutt@uni-trier.de 
 



 

Adding game-elements in a non-game context has been 
shown to be effective in a variety of settings (e.g., the 
ESP game [9], Foldit [5]). In the context of gamifying 
standard psychological tasks, research has shown that 
game elements can help to increase task accessibility 
[3], foster engagement with a system and motivate 
participation in a treatment over the long-term [6]. As 
intriguing as these benefits are, research has yet to 
show whether or not they come at a cost, such as 
decreased reliability or changes in performance. 

Adding game-elements into computer-based 
psychological tasks for the purposes of assessment, 
induction, or treatment has several ethical and practical 
implications. First, a gamified task can deviate in terms 
of the user experience; however, the reliability of 
assessment or treatment needs to remain equal to or 
better than the un-gamified task. Second, gamified 
tasks can be embedded into games and could be used 
to assess or treat users without their explicit consent. 
Third, the increased motivation of players of a gamified 
task has implications for the interpretation of findings. 

To begin to understand how task performance and 
player motivation differs in gamified and standard 
psychological tasks, we investigated the effects of 
adding premise to four psychological tasks – Go/No-Go, 
N-Back, ambiguous word interpretation, and facial 
feedback. We focused on adding premise as our 
gamification element as it would not change the nature 
of the standardized task through changing the 
mechanics, feedback, or reward structure. In addition, 
the use of exposition is one of the tools recommended 

for meaningful gamification of systems [7]. 

Our results show that adding game elements has the 
potential to negatively influence player experience and 
performance, demanding careful evaluation before 
being applied in research or therapeutic environments. 

Methods 
Procedure 
After participants gave consent they played one of the 
games and filled out player experience measures (see 
sidebar) after each task.  

Tasks with and without premise 
The four different psychological tasks were presented to 
half of the participants as a task, and to the other half 
as a game with premise added. We kept all other 
elements of the task stable, and only added premise 
through graphical assets and a backstory (reasoning) 
presented prior to the task. We used a Zombie theme, 
which allowed us to present a premise for different 
scenarios, e.g., shooting, running away, selecting. 

Go/No-Go Task: To test executive functioning we 
used a Go/No-Go Task [7]. The task presents a 
sequence of stimuli for 500ms. In the task, participants 
respond to circles, but not to squares; in the game 
condition, players shoot blond zombies, but not a mole 
with a yellow hat. Higher precision and accuracy 
indicate better functioning.  

N-Back: For each stimulus in the N-back task [4], 
participants are asked to indicate if the stimulus is the 

Participants 
218 participants (46.3% female) 
with an average age of 32.79 
(SD=10.29) participated. 
Participants received $6 
compensation paid through the 
platform. 

Platform 
Amazon Mechanical Turk (MTurk), 
a platform that acts as a broker 
between parties offering a range 
of Human Intelligence Tasks 
(HITs) (e.g., marketing 
questionnaires, or research 
studies) and paid workers. 

Player Experience 
PENS: Measures competence, 
e.g. experiencing success and 
failure based on one’s own skills, 
autonomy, e.g. accepting 
challenge under one’s own 
volition, and relatedness, e.g. 
experiencing relations to others. 

IMI: Measures enjoyment, e.g. “I 
enjoyed this game very much”, 
tension, e.g. “I felt tense while 
playing the game”, and effort, 
e.g. “I put a lot of effort into this 
game.” 

PANAS: Measures positive affect 
and negative affect.  



 

same as the one presented 2-back (press E), or not 
(press O). The stimuli were letters in the task version 
and zombies in the game. Higher precision and 
accuracy indicate better short-term memory. 

Facial Recognition: In this task [2], a neutral face is 
presented and changes for 500ms to an emotion 
(happy, sad, angry, surprised), which participants must 
identify through a key press. The game was presented 
as a school for zombies to learn to recognize human 
emotion. The sum of correctly-identified expressions is 
a measure of emotion recognition. 

Ambiguous Word Task: The ambiguous word task [1] 
presents words that can be interpreted as neutral or 
aggressive, e.g. S_AY (SLAY or STAY). In the game, 
participants were told to escape from a warehouse by 
guessing the password to open doors. Performance is 
the sum of hostile words chosen. 

Results 
Go/No-Go Task: We found no differences in player 
experience. However, the sensitivity was higher for the 
task (F1,40=5.74, p<.021, η2=0.126). 

N-Back: We found significant differences neither for 
player experience measures, nor for task performance. 

Facial Recognition: Players experienced higher 
relatedness (F1,59=4.74, p=.03, η2=0.07) in the plain 
task. Performance did not statistically differ. 

Ambiguous Word Task: Players experience higher 
levels of enjoyment (F1,68=5.62, p=.021, η2=0.08), 
autonomy (F1,68=17.02, p<.001 η2=0.20), relatedness 
(F1,68=9.80, p<.01, η2=0.126), and immersion 

(F1,68=8.05, p<.01 η2=0.106) in the plain task. 

The ratio of hostile words to words overall differed 
(F1,68=4.00, p<.049, η2=0.056), revealing that the 
game increases aggressive interpretation of words.  

Interpretation 
Our results show that the gamification of the N-Back 
task and the Facial Recognition task do not show 
differences in performance measures; however, 
gamification of the Go/No-Go task decreased 
performance in a strong effect. This difference is likely 
a result of the discrepancy of the stimuli – in the task, 
a circle is very different from a square, while the 
complexity of the more detailed characters in the game 
version need longer to be processed and result in lower 
sensitivity. Gamification of the ambiguous word task 
also reduced performance. One explanation is that this 
difference is due to the expectations participants bring 
with them into the experiment; within the magic circle, 
games can been experienced as a place where 
aggression is expected and players are given license to 
act in aggressive ways, potentially increasing their 
access to hostile words when in a game environment. 

For player experience, we see no differences in the 
cognitive tasks; however, we find differences in the 
social and aggression tasks that point to more 
motivating and positive experiences in the task 
compared to the game. One explanation is that prior 
expectations of game scenarios influence players of the 
game – players expect a game to fulfill certain 
standards based on prior experience. For gamified 
tasks in general, the game mechanics and aesthetics 
may not match expectations, diminishing the 
experience. For experimental tasks, this is not true, 

 
Figure 1 The gamified version of the 
ambiguous word task. 

Figure 2 The standard version of the 
ambiguous word task 

Figure 3 The gamified version of the 
N-back task 

Figure 4 The task version of the N-
back task 

 

 



 

because we don’t expect a task to stimulate fantasy or 
give interesting problems. In our case, the two affected 
conditions still felt like experimental tasks and less like 
a game (compared to the cognitive games), perhaps 
raising expectations for gameplay that were not met. 

Conclusion 
Opportunities: The promising take-away message 
from our results is that changes in experience don’t 
necessarily affect performance. This opens up several 
design opportunities to create psychological tasks that 
can benefit from game-elements without threatening 
the reliability of the task. Psychological tasks can be 
used to assess different populations, e.g., children or 
older adults, by providing appeal. Because of the higher 
entertainment value, players may be more motivated 
to start and to complete multiple repetitions of a 
gamified task. This is often necessary, when for 
example, cognitive functions are being monitored.  

Challenges: It might be more challenging than 
previously assumed to integrate game design into an 
already well-designed task. Considering that the 
mechanic is at the core of each game, gamifying the 
task through the addition of premise might not add as 
much value to simple tasks as we assumed. Additional 
research is necessary to understand how we can best 
integrate game-elements into psychological tasks to 
maximize benefits and minimize reliability issues. 

Strategies: To create strategies that don’t violate the 
reliability of the task, it is important to understand that 
adding game-elements might not foster a more positive 
experience, depending on the context and purpose of a 
task. Designers should ensure that the task is 
evaluated and compared to the gold standard. 

Ethics: Not ensuring that a task is comparable to the 
gold standard has ethical implications in both research 
and therapeutic contexts because people are often 
classified based on their task performance. Additionally, 
embedding performance measures into a game-context 
has ethical implications, because games can be used 
for assessment without explicit participant consent.  
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Figure 5 The game version of the 
executive functioning task 

Figure 6 The task version of the 
executive functioning task 

Figure 7 The game version of the 
facial recognition task 

Figure 8 The task version of the facial 
recognition task 

 








































































































