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User testing

• small numbers of testers (5 to 10) sufficient for identifying 
problems



User testing

lab or field?

• tests should be realistic and represent actual use
• lab conditions have advantages: 

ü less time consuming
ü less interruptions
ü no difference in number of user interface problems identified by testers



User testing

analysis of in-game user interactions obtained from data mining

• Are the users showing the expected sequences of behavior? 
• Are there any features that are being over- or underused? 



Testing design

survey interview

observation
• formative: inform future 

development
• primarily concerned with usability 

(UI design)
• last round of testing before app

released for general use
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student

instructor stakeholder
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• lab conditions 
(testers not
required to go
campus facilities
to access AR
content)



Testing design

observation
• enjoyment and engagement: comments, 

smiles, laughter, positive body language

• lack of enjoyment and frustration: sighs, 
looking around the room

• user behaviour: path through UI



Testing design

• 3, 5-point Likert scales: learning, usability, fun

1 (strongly disagree), 2 (disagree), 3 (neither), 4 (agree), 5 (strongly agree)

This app is good for learning about campus.
This app is easy to use.
This app is fun to use.

survey



Testing design

• 1, 5-point Likert scale: app rating

1 (very bad), 2 (bad), 3 (neither), 4 (good), 5 (very good) 

Please rate this app out of five.survey



Testing design
• 19 questions: purpose, learning, usability, fun, general
Purpose (1)
Do you think the app works well as a campus guide?
Learning (7)
Do you think that game progress is too easy or too difficult?
Do you think that game progress is too slow or too quick?
Do you think that the game provides enough feedback?
Do you think that the game encourages the player to think about how to use campus services?
Do you think that the game experience is relevant to real life?
Do you think that the game is an efficient way of learning about campus services?
Do you think that the game is an engaging way of learning about campus services?

interview



Testing design

interview

Usability (4)
Were there any moments when the app was difficult to use?
Were there any moments when navigating through the app was unintuitive?
Were there any moments when the text was difficult to read?
Do you think that the app offers enough support on how to use it?
Fun (2)
What parts of the app were the most fun?
What parts of the app were the least fun?

• 19 questions: purpose, learning, usability, fun, general



Testing design

interview

General (5)
What is a good point of this app?
What is a bad point of this app?
Is there anything about the app that you think should be changed?
Would you use this app again?
Do you have any other opinions on the app?

• 19 questions: purpose, learning, usability, fun, general
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• UI design
• AR design

• game mechanics

learning

• learning game 
• feedback
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• UI buttons
• English font
• fully bilingual
• ‘my scores’ page
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Future directions

pre-test

post-test
?

?



Acknowledgements



References
An, T. and Oliver, M. (2020) What in the world is educational technology? Rethinking the filed from the perspective of the philosophy 
of technology. Learning, Media and Technology. DOI: 10.1080/17439884.2020.1810066

Boller, S. and Kapp, K. (2017). Play to Learn: Everything You Need to Know About Designing Effective Learning Games, Alexandria, 
VA: ATD Press.

Christensen, C. M., Horn, M. B., and Johnson, C. W. (2008). Disrupting Class: How disruptive innovation will change the way the 
world learns. New York, New York: McGraw-Hill.

Cukurova, M. and Luckin, R. (2018). Measuring the Impact of Emerging Technologies in Education: A Pragmatic Approach. In Voogt, 
J. et al (Eds) Second Handbook of Information Technology in Primary and Secondary Education. Cham: Springer International 
Publishing.

Godwin-Jones, R. (2016). Augmented Reality and Language Learning: From Annotated Vocabulary to Place-Based Mobile Games. 
Language Learning & Technology, 20(3), 9–19. Retrieved from <http://llt.msu.edu/issues/ october2016/emerging.pdf> 

Japanese Ministry of Education, Culture, Sports, Science, and Technology. (2012). Towards a Qualitative Transformation of University 
Education for Building a New Future - Universities Fostering Lifelong Learning and the Ability to Think Independently and Proactively. 
Retrieved from: http://www.mext.go.jp/en/publication/report/title01/detail01/1380275.htm (accessed October 22nd, 2018)

Kaikkonen, A., Kekäläinen, A., Cankar, M., Kallio, T., and Kankainen, A. (2005). Usability testing of mobile applications: a comparison 
between laboratory and field testing. Journal of Usability Studies, 1(1): 4-16.



McQuiggan, S., Kosturko, L., McQuiggan, J., & Sabourin, J. (2015). Mobile Learning: A Handbook for Developers, Educators, and 
Learners. Hoboke, New Jersey: John Wiley & Sons, Inc.

Norman, J. (2018). L. Frank Baum's "The Master Key" Imagines a Kind of Augmented Reality. 
http://www.historyofinformation.com/expanded.php?id=4698. Accessed November 14th, 2018. 

Pegrum, M. (2014). Mobile Learning: Languages, Literacies and Cultures. Basingstoke, Hampshire: Palgrave Macmillan.

Riihiaho, S. (2018). “Usability Testing”, in Norman, K. L. & Kirakowski, J. (Eds) The Wiley Handbook of Human Interaction, Volume 
1, Chichester, West Sussex: John Wiley & Sons Ltd. 

Sim, G., MacFarlane, S., & Read, J. (2006). All work and no play: Measuring fun, usability, and learning in software for children. 
Computers & Education, 46, 235–248.

Taylor, S. (2020). Designing an Augmented Reality-Enabled Smartphone Campus Guide Learning Game. Proceedings of the 13th 
International Conference on Game Based Learning ECGBL 2020. DOI: 10.34190/GBL.20.065 

Taylor, S. and Stone, A. (2018). Smartphone Augmented Reality for EFL learners. 2018 PanSIG Journal, pp 258-263. 

Taylor, S., Stone, A. and Witkin, N. (2019). Developing an Educational and Promotional Augmented Reality Learning Game 
Smartphone Application. EdMedia + Innovative Learning, 2019(1), pp 935-938.

References


