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The journey…

1: How do people 
learn?

2: Games, 
gamification and 

flow

3: How can we design 
effective learning 

experiences?

Conclusions

Summary: What can we learn from games and gamification



The 
Journey

20 years in 
education 

and 
educational 
technology 

design

Cross-
sectoral 
learnings 
from this 

experience

Go back to 
go forward



40 for 40 video: Future of learning with technology



1: How 
do 

people 
learn?

Associative 

Cognitive

Situative



Associative

Cognitive

Situative

How do people 
learn? 

Exploration of all 
learning models

Four 
Dimensional 
Framework

Exploratory 
Learning

New 
learning

CPD

Learning 
games

Interactive 
content

Gamification 
of content

Learning 
experiences

How do we 
design effective 

learning? 

How do we 
design effective 

content and 
experiences? 

How do we design, 
evaluate and 

measure learning 
experiences? 

Subject 
Matter 
Experts, 

Designers & 
Developers

Theorists & 
Researchers 

Practitioners Learners



Traditional paradigm of 
learning

New learning paradigm Future learning

Curriculum-based pedagogy Challenge and activity-led 
learning

Student developed pedagogy

Tutor-led learning delivery Peer-focused interactions Artificial Intelligence (AI) 
scaffolded learning

Classroom and lecture hall 
focus

Any-time, anywhere learning Seamless lifelong learning

Summative assessments Formative assessment / Peer 
assessment

No assessments / levelling, 
points and awards

Age and stage Competency and personalised 
learning

Unique learning patterns

Text-focused Multimedia usage Adaptive learning

Traditional curriculum e.g. 
literacy and numeracy

New curriculum e.g. 21st

century skills
Hidden curriculum e.g. 
personalised skills and 
cognition training

Core curriculum Work readiness Blended work and learning

Significant changes in pedagogy predicted



Case study: 
4DF The Four Dimensional Framework 
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Four Dimensional Framework (de Freitas & Oliver, 2006)



Case study: 
exploratory 
learning

Exploratory Learning & the 4DF





Case study: 
Learning 
and game 
mechanics

Mapping learning and game 
mechanics

Learning 

objectives

Learning content

Instructional 

design

LEARNING INSTRUCTION ASSESSMENT

Clear player 

goals

User learning

User behavior

Player feedback

User engagement

Debriefing

System feedback

GAME ELEMENTS:

Context

GAME ELEMENTS:

Learner Specifics

GAME ELEMENTS:

Pedagogy

GAME ELEMENTS:

Representation



Case 
study: 
measuring 
immersion 
in games

Triage Trainer study findings



Case study: Triage Trainer: How can we measure immersion?



Triage Trainer: The Results

Triage Trainer (tt) 
trial summary:

5 trials: 
september 2007 
– january 2008

Independently
conducted by the 

University of 
Birmingham

Trial 
participants:

91 UK NHS 
doctors, nurses & 

paramedics

all on Major 
Incident Medical 
Management and 
support training 

courses

Participants 
were randomly 

distributed:

TT game (n = 47)

Non-game (n = 
44)



TT game 
group

15 minute tutorial 
in game play / user 

interface

60 minutes playing 
the TT game on 

their own

instructor 
available to 

answer questions

Non-game 
group

75 minute normal 
ALSG instructor-led 
table top exercise

Sort cards with 
vital signs variables 

written on them 
into priority groups

Triage Trainer: The Results



Triage Trainer: The results

Trial results of tt game trainees 
versus non-game trainees:

• Significantly higher accuracy [χ2 = 13.126, 
p<0.05]

Tagging accuracy of tt game 
trainees:

Step accuracy of tt game 
trainees. comparing the ratios 

of participants who achieved an 
8/8

• Significantly more accurate (28%) than the 
non-game group (7%) [χ2 = 7.29, p<0.05]

Accuracy rating (i.e. followed 
the correct protocol for all 8 

casualties):

• No significant difference on time taken 
(p>0.05)

Time taken by tt game trainees 
to complete triage of all 8 

casualties:



Triage Trainer: Possible conclusions

A ‘serious game’ such as ‘triage 
trainer’ offers the potential to:

Engage learners

Improve transfer of 
training

Possible reasons are that the 
game offers:

Opportunity to practice skills and 
knowledge gained on the course in a more 
realistic and more engaging environment

Personalised feedback which enables the 
game player to correct procedural errors 

made, through repeated play 



‘Sensitive 
period’ 
of 
learning

Cognitive and physiological impact of 
learning in games

‘The sensitive period’ of learning, can it be 
replicated?

Towards a more sophisticated model of 
feedback





Learning and cognition: ‘Sensitive period’ or play in animals (Byers, 1997)



‘Sensitive periods’ in early brain development in humans



Brain activity in game play



Brain volume increases in gamers (BBC Horizon)



Brain activity in game play



Neuro-scientific studies with Graz University



Feedback modelling in games (Dunwell et al., 2011)



3: Games, 
gamification 

and flow

Feedback

Efficacy

Retention 
and 

engagement



Flow, 
gamification 
and games in 
education

Flow for understanding game design

Impact upon learning design of understanding how 
flow works and can be effectively modelled in 
learning experience design



Flow in gamification (Killi et al., 2012)



Flow in gamification (Kiili et al., 2012)

Flow dimension M SD

Challenge – skill balance 4.81 .98

Clear goals 4.95 .90

Feedback 4.40 1.13

Playability 4.18 1.27

Sense of control 5.14 .97

Rewarding experience 4.43 1.05

Concentration 4.46 1.10

Loss of self-consciousness 4.44 1.35

Time distortion 4.57 1.06

Flow experience (construct) 4.60 .62



StarQuest (Star, 2016)



Feedback as game elements (Star, 2016)

Game Elements Brief Description Alternative Terms Sample
(n=40)*

Points A unit for measuring or counting action 
or activity.

Experience points, karma 
points, social points, 
redeemable points, skill 
points, score

68% (n=27)

Badges Visual icon denoting achievement. Achievement, trophy 38% (n=15)

Level / Status Increasing stages usually denoting overall 
progress. Can be numeric or textual.

Stage, title, rank, progress 35% (n=14)

Goals Stated objectives or the aim or desired 
result of activity. 

Objectives, challenges, quests 28% (n=11)

Leaderboards Display of name of participants and 
associated scores.

Scoreboard, ranking 23% (n=9)

External Rewards Physical or tangible desirable items. Prizes, gifts, incentives 13% (n=5)

Role play / Story The narrative premise of the activity. Narrative, character 10% (n=4)

‘employing points alone increases quantitative measures of task performance 
while narrative increases intrinsic motivation and quality of output’ Star, 2016



3: How can 
we design 
effective 
learning 

experiences

Games 
motivate and 

engage

Experience 
design 

principles

Collaboration 
vs. 

competition



What 
can we 
learn 
for 
learning 
design?

Importance of immediate and formative feedback

Games are highly motivating and often immersive

Game design can be used to engage students

Gamification can be easily integrated into existing 
courses (e.g. progress bar, badging) 



meducator

alice

gala

maseltov

floodsim

code of 
everand

modes

edugamelab

PrePare

simaula

roma
nova

magellan

mirror

customer

orbeet

56 projects and ~20 games developed







Cross-disciplinary integration of findings and design approaches

Education 
science

Game science

Neuroscience

Information 
science



Advances and new areas at intersection of education and ‘game science’

Contribution from 
education science:

• Importance of play to 
learning has been 
confirmed in play studies 
e.g. identification of 
importance of play 
(Piaget, 2013; 
Wittgenstein & Docherty, 
1991)

• Longitudinal studies of 
examining play patterns 
(e.g. Twenge & Campbell, 
2003; 2008)

• How patterns of play can 
impact learning (e.g. 
Chudacoff, 2007; Gray, 
2011)

Contribution from game 
studies/science:

• Game Studies and 
Science literature 
includes insights such as 
increased motivation 
(e.g. Star, 2015; Plass et 
al., 2015; Attali & Arieli-
Attali, 2015)

• Pragmatic and 
randomised trials have 
confirmed that games 
can be more effective 
learning tools than 
traditional modes 
(advance on e-learning 
which found no 
significant difference with 
traditional modes) (e.g. 
Knight et al. 2010; Miller 
& Robertson, 2011; 
Straker et al., 2011)

• Use of combined 
measures introduced 
including qualitative and 
quantitative measures 
(e.g. Kato et al., 2008)

Contribution from 
neuroscience:

• Greater brain volume and 
plasticity with game play 
(Kuhn et al., 2011 and 
2014)

• Greater transferability of 
skills such as hand eye 
coordination and visual 
acuity (Bavelier, 2003 
(with Green) and 2014 
papers)

Contribution from 
information science:

• Data modelling will allow 
us to map human 
behaviour more closely 
by using data interactions 
in games (e.g. Gibson & 
de Freitas, 2016)

• Analytics allows for 
personalization in games 
(e.g. El-Nasr, Drachen & 
Canossa, 2013; Drachen
et al., 2013) 



Key learnings:

Games more effective than traditional

Blended most effective 

Importance of getting game design right

Multi-skilled teams required

Cost associated can be high

Feedback needs to be designed into the 
game and scaffolds development

Learner engagement and motivation 
increased

Greater brain activity during gameplay

Gaps in literature:

More research needed on analytics, 
feedback, motivation, engagement

Why are games effective for learning

Feedback research not based on logical 
assumptions, positive bias

Not as many studies showing negative 
findings

Future research: 

Analytics driven studies

Longitudinal studies

Rigorous evaluations

More combined RCT and qualitative 
studies

Develop more effective practitioner 
tools and frameworks



a: neuro-psychology 
approaches to 

learning with games

b: visualization and 
modelling

c: multimodal 
interfaces

d: artificial 
intelligence and life

e: semantic web, 
standards and 

metadata

Learning 

objectives

Learning content

Instructional 

design

LEARNING INSTRUCTION ASSESSMENT

Clear player 

goals

User learning

User behavior

Player feedback

User engagement

Debriefing

System feedback

GAME ELEMENTS:

Context

GAME ELEMENTS:

Learner Specifics

GAME ELEMENTS:

Pedagogy

GAME ELEMENTS:

Representation

design

feedback

theory

interactivity

adaptivity

new learning

Interactive 
playful 

environment

Mapping human behaviours to increase personalization and immersion in digital learning environments



Conclusions: Games and gamification allow us to map human behaviour within systems

More research needed to understand feedback

Need to develop more rigorous metrics for via learning analytics   / dashboarding

Better approaches to measuring efficacy of learning emerging

Gamification easy to deploy in LMS (micro-credentialling)

Links between motivation, flow and engagement

Human behaviour can be mapped in game environments

Video games affects several aspects of perception, attention and cognition
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