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Turning students into experts



www.learnphysiology.org/sim1



Instructional 
design

Usability

Content

Maximising educational impact



Usability

“Extent to which a product 
can be used by specified 
users to achieve specified 
goals with effectiveness, 
efficiency and satisfaction…”

ISO 9241-11



Usability

…so intuitive and 
self-evident that 
even inexperienced 
users can 
accomplish their 
tasks successfully 



Prototype Test 

List all bugs  
Request changes  

Changes to code & graphical interface

Iterative development



Methods

1. User testing

2. Usability inspection



1. User testing

Registrars and specialists

Data collection

- by questionnaire
- by observing users



Brooke’s System Usability Scale





Morae - www.techsmith.com





2. Usability inspection

Heuristic evaluation

- panel of experts
- usability principles



Nielsen, ISO 9241



Results of user testing: 
Questionnaire data (n=16)

SUS score 
78.4 ± 13.8 



Questionnaire data (n=16)

Scientifically sound (15)
Liked teaching approach (14)
Application held their interest (14)
Increased understanding (14)
Would recommend to others (15) 
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(p=0.037) 



Relevant character with real-life problem.

Extremely well designed… funky layout & illustrations.

… easy to use and understand.

User friendly. Colourful, fun.

Simple uncluttered presentation.

Logical integration of physiologic principles.

Very practical and allows a realistic experience…

Representative comments:



Representative comments:

Treatment console – not enough options, difficult to 

understand. 

Navigation difficult – can’t go back from treatment 

console.

Did not know what a “radio button” was.

Cannot click directly onto scroll bar.

A bit stressful!



Summary of serious errors

Survey

Feedback & error messages

Navigation difficulties



Results of user testing: 
Morae data (n=15)



WalkThru:

Task completion 100% 

4 errors 

– information/feedback 

– navigation 

– case accuracy



HandsOn:

Task completion only 3/15 (20%) 

Multiple (26) usability errors identified 



Summary of serious errors

Survey Morae

Feedback & error messages

Navigation difficulties

Hidden lab data panel

Multiple treatment selection

Slider control – zero doses



Results 2:  
Heuristic evaluation

WT: Font sizes too small
Eliminate words & animation
Allow user to replay animation



Results 2:
Heuristic evaluation

HO: Lab Data panel
Navigation
Multiple treatment selection
Feedback & error messages
Need new character for HO case
All users need summary at end



Summary of serious errors

Survey Morae HE

Feedback & error messages

Navigation difficulties

Hidden lab data panel

Multiple treatment selection

Slider control – zero doses

Text font size too small



Overall response positive as judged by 
questionnaire and heuristic evaluation

Evaluation uncovered serious usability issues

Different methods detect different problems

Conclusions



Version 1.0 Test 

List all bugs  
Request changes  

Changes to code & graphical interface



Electrolyte Workshop v2.0

www.learnphysiology.org/sim2







Effect of optimizing usability of 
a multimedia learning resource: 

a randomized controlled trial



V1 V2 V2AExposure

Registrars n=54

Random allocation

Data collection
• Recording participants
• User satisfaction questionnaire
• Tests of retention and transfer



Usability – task completion, errors, efficiency, 
user satisfaction, engagement…

Learning – measures of knowledge retention, 
measures of transfer of problem-solving ability

Outcomes of interest



Preliminary results: SUS scores



Preliminary results: SUS scores



Preliminary results: Comments

02Design faults

23Insufficient support: glossary, etc.

04Case clarity not optimal

47Difficult to use treatment simulation

V2V1DID NOT LIKE…

84Excellent interaction and feedback

87Graphics, animation, layout good

1011Easy to use

V2V1LIKED…



Follow an iterative approach when developing 
e-learning materials or programs

Usability evaluation essential to realize the 
potential of the electronic medium

Using a combination of evaluation methods will 
ensure detection of all major usability issues

Recommendations
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