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Meeting the challenge of e-learning

! High expectations
– delivery
– multimedia
– flexibility
– ‘interactivity’

! The reality
– poor rate of completion
– limited impact

! What is the problem?
– ‘pedagogical usability’
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Discussion plan

! What is e-learning?
! What is usability?
! Usability in e-learning
! Characteristics of adult learners
! Instructional design
! Implications for e-learning design
! Evaluation of e-learning
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How would you define e-learning?

Wikipedia

! “computer-based training or education which 
incorporates technologies that support 
interactivity beyond that which would be provided 
by a single computer…

! used to support distance-learning, and may also 
be considered to be a form of flexible learning 
where just-in-time learning is possible. Courses 
can be tailored to specific needs and 
asynchronous learning is possible”
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What is usability?

ISO 9241-11 (1998)
Ergonomic requirements for office work with 
visual display terminals – Part 11: Guidance on 
usability

! “the extent to which a product can be used by 
specified users to achieve specified goals in a 
specified context of use with effectiveness, 
efficiency and satisfaction”
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Software example: library catalogue



© 2005 Sheffield Hallam University

E-learning example: Master’s module
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E-learning example: educational task
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Pedagogical usability

Kukulska-Hulme and Shield (2004):

! “the effectiveness with which students learn 
according to stated learning outcomes, the 
efficiency with which students interact with the 
website, and the enjoyment or level of 
satisfaction gained from such interaction”

! Any limitations to this definition?



© 2005 Sheffield Hallam University

Four layers of usability

technical criteria
Links, download time, plug-ins, accurate HTML

general criteria
Navigation, accessibility, legibility

pedagogical criteria
Pedagogical strategy, study materials, study behaviour

discipline-specific criteria
Needs and outcomes dependent on content

(Based on (Based on KukulskaKukulska--HulmeHulme and Shield (2004))and Shield (2004))
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Glossary items

! Pedagogy
– the art, occupation, or practice of teaching. 

Also: the theory or principles of education; 
a method of teaching based on such a theory. 

! Learning outcomes
– Learning outcomes are statements of what is 

expected that a student will be able to DO as 
a result of a learning activity. 
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Start with the learners

! “A knowledge of learners’
needs and behaviours is 
central to successful 
e-learning” (Kukulska-
Hulme and Shield 2004)

! Your sense of audience 
will affect what you say 
and how you construct 
and express ideas.

! The more specific you 
are, the greater chance 
you have to create 
interesting, effective 
e-learning materials.
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Barriers to learning

Learning require learners to:
! decode new words
! create new meanings
! maintain a large number of concepts 

in working memory
! review prior knowledge
! create connections to build new 

knowledge
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Not all learners have the necessary…
! motivation
! confidence
! ability
! prior experience
to make decisions concerning…
! the importance of the topic
! the depth of understanding required
! the length of time needed to spend on a topic
! the activities needed to develop knowledge.

Learner-centred design
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Interactivity in e-learning

! Interactivity does not mean:
– watching multimedia
– deciding where to go next
– recognising information

! Interactivity means:
– engaging in deep mental activity

• analysing and recognising relationships
• developing personal overviews
• evaluating knowledge

– integrating feedback into thinking
– submitting ‘work’
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Instructional design

! Robert Gagné
! Principles of Instructional Design (1992)
! Principles first designed for military 

training in 1960s
! Commonly used in education (USA)
! Focus on intellectual skills
! ‘Instructivist’ approach may be criticized 

(current thinking is ‘constructivist’)
! Nine ‘events of instruction’
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Nine events of instruction

1) Gain attention 
2) Inform learners of learning objectives
3) Stimulate recall of prior learning
4) Present stimulus material
5) Provide guidance on learning experience
6) Elicit performance (practice)
7) Provide feedback (on practice)
8) Assess performance ‘formally’

(against learning objectives)
9) Enhance retention and transfer
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Checkpoint

So far, you have learnt about:
! learners
! instructional theory
! some implications for e-learning design.
You are now going to consider:
! the challenges of designing for e-learning 

usability
! the importance of process
! the need for evaluation.
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Challenges for pedagogical 
usability 

! You are taking learners through a tool 
they don’t know, to learn something they 
don’t know

! To encourage learners to engage with 
e-learning, you need to create:
– an environment that makes learners think
– an interface that supports ‘learning while 

doing’
– interactions

• with other materials (online, printed)
• with people (tutors, learners, workplace)
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Technology-driven design approach

Instructional design

Developers are given 
a general 
specification

The website does not 
behave quite as 
intended

The course is partially 
rewritten to fit with 
the website

©© 2003 A. 2003 A. KukulskaKukulska--HulmeHulme, L. Shield & A. Muir, L. Shield & A. Muir
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Developers are given 
a clear specificationInstructional design

The educational 
design of the activity 
is defined

Interactions are 
based on pedagogy

The website behaves 
as intended

Pedagogy-driven design approach
©© 2003 A. 2003 A. KukulskaKukulska--HulmeHulme, L. Shield & A. Muir, L. Shield & A. Muir
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Key tips

! Make the role of the site clear
! Be pedagogically driven

– learning outcomes
– contents and activities
– assessment and feedback

! Integrate with other learning resources
! Organise the site to meet learners’ needs and 

expectations
! Make navigation simple
! Write clearly
! Ensure editorial quality
! Provide a printer-friendly version

(Based on (Based on KukulskaKukulska--HulmeHulme and Shield (2004))and Shield (2004))
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A paradox

“There is an interesting paradox in the 
case of some educational applications, 
where a seamless fluency of use is not 
necessarily conducive to deep learning. 
The learner needs to move effortlessly to 
the conceptual level, but then must 
engage with the underlying meaning. 
To put it simply, the software must make 
the learner think.”
(Mayes and Fowler 1999)



© 2005 Sheffield Hallam University

Evaluating e-learning usability

! Paper prototyping
! Heuristic evaluation against guidelines

– usability guidelines (e.g. Nielsen)
– pedagogical guidelines (e.g. Gagné)

! Learner observation
– computer logs (time, degree of completion)
– talk-aloud protocols (ease of use)
– interviews or focus groups (satisfaction)
– knowledge check (assessment)

! Surveys
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To conclude 

! Pedagogical usability is a critical factor in the 
success of e-learning

! E-learning is ‘usable’ when it helps users 
achieve learning goals

! Need for education/training experts and 
technical experts to work together
– learning theory (adult learning and instructional 

design)
– designing and testing for usability 
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Your thoughts 

Any…
! questions?
! comments? 
! suggestions?

Thank you

Florence Dujardin (a-f.dujardin@shu.ac.uk)
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