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Formulating a pedagogy for 
effective smart city learning

Technology supported learning


Location-based 


Networked 


Mobile


Community



Challenges 
Different kinds of learners


Different learning approaches


Different learning contexts

technology impact 

location impact 

network(s) impact



‘Smart city’ learning activities

ACTIVITY  
PARTICIPATION  
FLUID (CHANGING) 
HYBRID (MIXED) CONTEXT-AWARE, CONNECTIVIST INSPIRED 

LEARNING ACTIVITIES (DEVELOPED FROM 
BEETHAM & SHARPE, 2012:41).

DISCOVERY 
DEVELOPING & SHARING 

COLLECTING & GATHERING 
SOLVING PROBLEMS/DEVELOPING 

TECHNIQUES

CONTEXT-AWARE

NETWORKS

TOOLS

COLLABORATIVE



Learning interactions in 
activities

Comments: Community discussions and 
sharing


Content: images, video or audio uploads 


Digital tools: human computer interaction

‘Digital learning residue’ 



Measuring learning
Effectiveness  

Factors for evaluation (value criteria)


Methodology 

Methods for measuring (metrics criteria)



Methodology: 
Phenomenography

Phenomenography: measuring learning 
experiences : a second order perspective 

Variation of learning approaches for 
surface and deep learning


The experience of learning (the content) 
and for learning (the process)



Phenomenography

“Phenomenography is focused 
on the ways of experiencing 
different phenomena, ways of 
seeing them, knowing about 
them [.…] The aim is, however, 
not to find the singular 
essence, but the variation and 
the architecture of this 
variation […] that define the 
phenomena”  
(Marton & Booth, 1997:117)

To differentiate between two types of (research) question about learning:  

1. “Why do some children succeed better than others in school?”


2. “What do people think about why some children succeed better than 
others in school?”

“…ways of formulating questions 
represent two different perspectives. 
In the first […] we orient ourselves 
towards the world and make 
statements about it. In the second 
perspective we orient ourselves 
towards people’s ideas about the 
world […] and we make statements 
about people’s ideas about the 
world (or about their experience of 
it).”(Marton, 1981:2)



Methods & approach

Interviews - ‘the learner transcripts’


Discussing and reviewing the actions, 
choices and digital learning ‘residue’ 
with each learner

Digital content - ‘the viewed content’


Analysing all learner digital residues 
independent of the learners



Variations of experience 

Knowledge Construction


Identity & Role


Digital & Information Literacy


Overall Engagement

AREAS OF FOCUS (VALUE CRITERIA):



Categories of variation 
Inductive and iterative process of 
analysis


Ways of experiencing an area of focus


Deep and surface learning  
(a natural hierarchy)


Metrics to ‘measure’ experience


Blooms or SOLO taxonomy to 
allocate ‘marks’ to each category  
(O’Riordan et al, 2016)



Outcome 
Space Analysis

Organisation


Interpretation


Argument


Viewpoint


Arrangement


Use of 
evidence

CONTENT

Knowledge Construction, looking for:

Meaning 
Making


Concept 
sharing


Dialogic space 
expansion

COMMENTS

WEGERIF

MARTON & BOOTH



Deep & Surface Learning
For a single activity, overall results might end up with 
a table like this:

KC =  Knowledge Construction 
Id =  Identity and role

D&IL = Digital & Information Literacy 
OE =  Overall Engagement



An effective pedagogy

The level of effectiveness for types of 
learning activity 


The relationship between pedagogical 
factors and learning activities


The theoretical underpinning of 
activities through their relationship to 
pedagogical factors

A FRAMEWORK THAT SHOWS:
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