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Digital Motivation vs Digital Addiction

Digital Addiction
Combatting the problematic 

attachment to technology through 
the design of digital media and 
additional tools and persuasive 

approachesDigital Motivation
using techology to change 
behaviour and attitude, e.g. 

Gamification, Persuaisve Tech, etc
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Technology for Wellbeing: Digital Motivation
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Digital Motivation, 
Gamification and 
Persuasive Tech

… but “games” are 
not always fun! . And 
can lead to serious 
harm on well-being 
and productivity at 
workplace 

Games but in a 
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In enterprise
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Gamification .. Example 
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https://www.marketingmag.com.au/news-c/top10-gamification-
executions/ 11



Motivation as a Behavioural Requirement
• Different names 
- ICT-Assisted Behaviour Change 
- Gamification
- Persuasive Tech
- Incentive Centred Design 
- …..
• Application areas
- Health and wellbeing 
- E-learning 
- Enterprise 
- ….
• Not a one size fits all
- Cultural Sensitivity 
- Personality 



How to motivate/persuade? 
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How to motivate/persuade?
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Some psychology: motivation types 
• Extrinsic Motivation: to earn a reward or avoid punishment 
• Intrinsic Motivation: engaging in behaviour because it is personally 

rewarding 
• Offering excessive external rewards for an internally rewarding 

behaviour = reduction in intrinsic 
• Offering positive praise when people do something better compared 

to others = improve intrinsic
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Some Social and Cognitive Psychology 
Social Psychology - 3 elements in a persuasive interaction:
• Communicator (credibility: expertise, trust, attractive)
• Message (one-sided vs two-sided)
• Audience (age, motivation, ability to process)

Cognitive Psychology - two routes to Persuasion:
• Central route - e.g. after a political debate, you decide 

based on the appealing nature of the argument 
• Peripheral route - heuristics based, e.g. based on the 

sound of the voice or closeness of look..
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Game design and Motivation
Nick Yee (2005): 3 ways to motivate game-players
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DMML and Gamification Risk Assessment

Digital Motivation Modelling Language and 
Risk Assessment 

PhD theses of Alimohammad Shahri and 
Abdullah Algashami  (Bournemouth 

University) and ongoing work with AAST 
Alexandria (Egypt) 
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Software-assisted Behaviour Change

• Behaviour Change Theories
• Reasoned action
• Planned behaviour 
• Transtheoretical
• Social learning
• Social cognitive theory
• Fogg model 
• Self-efficacy 

• …..

• Motivational software implementing these theories requires 
specialised development efforts and mind-set ..Why? 
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Empirical Research and Interdisciplinary Literature and Team
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Conceptualisation + Meta-modelling 
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Formal semantics + modelling
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Automated Reasoning 
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Architecture and tools 
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Methods and Users Tools 
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Validation via users studies 
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1
2

 Management and 
System analysist 
participate.

 Step One and Two 
of GAMR.IM  
method. 

 D1, D2 and D4 will 
be used.

 Management and 
System analysist 
and Subjective 
participate.

 Using the scenarios 
to identify 
gamification risks 
and mitigation 
strategies.                    

  D3 and D4 will be 
used.

 All Stakeholders 
should participate 
(see Table...)  

 Using GAMR.IM to 
identify and 
mitigate 
gamification risks. 

  D5, D6, D7, D8 
and D9 will be 
used.

 All participants (see 
Table..)  

 General discussion 

 Quick interviews 
for conformation 
and refinement 

 Reviewing the 
Documents used in 
the session  



DMML - Reward
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Example – IT Services
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Automated Analysis: Conflict of Interest

Actors Agent
IT Development Alice

Bob
Jack

IT Support Suzy
Bob
Lucy

• Bob is member of both teams. He 
may be delegated a task by Alice. In 
order to delay Alice from winning, he 
may not do it in a prompt style. 

• The main fault in the DM design is 
that using competitive elements on 
individual performance basis can 
create this situation. 

• Maybe the management can 
consider having group performance 
of not allowing Bob or rewarding the 
troubleshooting one. 
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Persona 
Constituents

Collaboration 
Nature of Users

Collaborative

Competitive

Goal Setting

Control Over 
Settings

Opt-out 
Possibility

Privacy

Self Only

Same Department

Managers

Everyone

Performance 
and Feedback

Frequency

Generation Type

Incentives

Quality Based

Availability

Value

Chance of Winning

Conditioning

Tailoring and Suggestion

Surveillance and Monitoring

Tunnelling and Reduction

Personas 
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Name: Clara Age: 31 Gender: Female      Job: Data 
Analyst

Overall statement: The quality of work is important for 
Clara, however, it is important for her to not fall behind her 
colleagues. Therefore, she may decrease the quality of her 
work if she can receive the same points. She is an explorer 
and wants to have surprises in her work. She is concerned 
about her detailed  work details, however,  she finds it 
helpful for others to be able to access her skills set.

Setting:  Method (Conditioning, Tailoring, Suggestion), 
Privacy (Detailed Info: Managers, self – General Info: 
Everyone – Progress Info: Managers, Self), Collaboration 
Nature (Collaborative), Performance (Weekly), Feedback 
(Human generated, Monthly), Incentive (Higher Value, 
Lower Chance)
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Risks

Main Category of the Risk Risks

Ethical Related Risks Preserved exploitation, Bias, Work intimidation

Well-being Related Risks Lowering self-esteem, Negative pressure,
Counterproductive Comparison

Productivity Related Risk Meet the minimum requirements, Lack of
engagement, reduce task quality

Performance Related Risk

Free riding, Social loafing, Bribe for exchange,
Clustering groups, Performance misjudgments,
Novelty effects, Deviation from goal, Kill the
joy, Infringe autonomy



Resolution Strategies
No Strategy Brief description

1 Commitment
based on the members’ agreement and adoption of the choices and
actions characterizing how DM is going to operate

2 Common ground rules
based on deriving and enforcing rules that articulate the set of acceptable
behaviours in relation to DM

3 Facilitator this strategy plays an important role in facilitating the design sessions of
DM

4 Anonymity give opinions or ratings colleagues or managers in an anonymous way

5 Voting this strategy helps to reach a decision in a facilitated session

6 Norms having a clear understanding of what the organisational culture is, e.g.
normal social behaviours

7 Transparency allowing everyone to see other’s performances in DM system
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No Strategy Brief description

8 Rotations sensitivity allocating people randomly within DM system so that cliques and rivalries
are not created

9 Get everyone involved
encourage people in different roles to become involved in a discussion to
decide behaviours and penalties for their DM system

10 Story telling identify negative effect by asking people to present a situation in a story

11 Round robin pass the discussion between workers one by one to ensure everyone
gives their ideas individually

12 External party
external authority or expert to check workers’ performances and to
resolve negative effects which might arise in relation to DM

13 Non-contentious 
bargaining

encourages team members to control their emotions in a professional
way

14 Reward for helping 
others

users can be rewarded for supporting others which can help to
encourage collaborative teamwork

Results: Resolution Strategies (cont’d)
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No Strategy Brief description

15 Acknowledgement of 
individual efforts

in some DM situations negative effect on teamwork might arise when
individual efforts are not equal

16 Auditing checking individual performances

17 Random monitoring to keep workers ready all of the time as their performances might be
monitored at any time

18 Peer-rating colleagues can rate each other’s efforts and might be checked at any time
to avoid a biased evaluation

19 Member checking this strategy utilises a sample member in order to analyse the eventual
DM result after finishing the task

20 Managerial level 
monitoring

strategy managers take the responsibility to check workers’ performances
in DM workplace

21 Self-assessment users assess their own performances, and this might be checked by
managers at any time

22 Regular meetings involving teamwork members in regular meetings would help managers
to remain updated with the current use of DM system

Results: Resolution Strategies (cont’d)
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Strategies could be applied in two different times: 

• At the design time 

• At the run-time
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Strategies could be applied and enforced in different styles: 
• Collaborative approach 
• Moderated approach
• Directive approach
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Strategies could be applied for different purposes
• Detection strategies         Alleviation strategies 

• Resolution strategies       Prevention strategies
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Abdullah Algashami (Jun 2019). Minimising Gamification Risks in Collaborative Information 
Systems: Taxonomy, Checklist-Based Risk Identification and Management Strategies. PhD 
thesis

Alimohammad Shahri (Dec 2017). Engineering motivation requirements in business information 
systems. PhD thesis

15+ MSc and BSc dissertations  applying it in various domains including health, security, e-
learning and enterprise information systems. 

5 companies involved 
10+ outreach and keynote speech, e.g. Cambridge University Intellectual Forum, CrowdRE’17, 
AffectRE’19
4 BSc and MSc module material (both in Computing and Psychology Departments) 
3 major external fund (~£500K)

39



Algashami, A., Vuillier, L., Alrobai, A., Phalp, K., & Ali, R. (2019). Gamification Risks to Enterprise Teamwork: Taxonomy, Management Strategies and Modalities of 
Application. Systems, 7(1), 9.

Alimohammad Shahri, Mahmood Hosseini, Keith Phalp, Jacqui Taylor, Raian Ali: How to Engineer Gamification: The Consensus, the Best Practice and the Grey Areas. 
JOEUC 31(1): 39-60 (2019)

Algashami, A., Shahri, A., McAlaney, J., Taylor, J., Phalp, K., & Ali, R. (2017, April). Strategies and design principles to minimize negative side-effects of digital 
motivation on teamwork. In International Conference on Persuasive Technology (pp. 267-278). Springer, Cham.

Algashami, A., Cham, S., Vuillier, L., Stefanidis, A., Phalp, K., & Ali, R. (2018, October). Conceptualising gamification risks to teamwork within enterprise. In IFIP 
Working Conference on The Practice of Enterprise Modeling (pp. 105-120). Springer, Cham.

Cham, S., Algashami, A., McAlaney, J., Stefanidis, A., Phalp, K., & Ali, R. (2019, April). Goal Setting for Persuasive Information Systems: Five Reference Checklists. 
In International Conference on Persuasive Technology (pp. 237-253). Springer, Cham.

Shahri, A., Hosseini, M., Phalp, K., Taylor, J., & Ali, R. (2014, November). Towards a code of ethics for gamification at enterprise. In IFIP Working Conference on The 
Practice of Enterprise Modeling (pp. 235-245). Springer, Berlin, Heidelberg.

Shahri, A., Hosseini, M., Almaliki, M., Phalp, K., Taylor, J., & Ali, R. (2016, June). Engineering software-based motivation: a persona-based approach. In 2016 IEEE 
Tenth International Conference on Research Challenges in Information Science (RCIS) (pp. 1-12). IEEE.

Dalpiaz, F., Snijders, R., Brinkkemper, S., Hosseini, M., Shahri, A., & Ali, R. (2017). Engaging the crowd of stakeholders in requirements engineering via gamification. 
In Gamification (pp. 123-135). Springer, Cham.

Shahri, A., Hosseini, M., Phalp, K., Taylor, J., & Ali, R. (2016, November). Exploring and conceptualising software-based motivation within enterprise. In IFIP Working 
Conference on The Practice of Enterprise Modeling (pp. 241-256). Springer, Cham.
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From Digital Motivation to Digital Addiction 

Design for Digital Wellbeing
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• Ofcom The Office of Communications, UK, report 
showed 15m UK internet users (around 34% of all 
internet users) have tried a “digital detox” in 2016. 
After being offline, 33% of participants reported 
feeling an increase in productivity, 27% felt a sense 
of liberation, and 25% enjoyed life more. But the 
report also highlighted that 16% of participants 
experienced the fear of missing out, 15% felt lost and 
14% “cut-off”. 

• Anne Longfield, Children’s Commissioner for 
England, argued that offering social media to 
children could be considered similar to giving them 
junk food.
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Digital Addiction Labels 
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Text-neck
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Do we do any risk 
assessment? 

Do we test for  
compulsive usage and 
impaired decision making 
potential? 

Is there any liability for 
tech companies to do 
that? Similar to other 
industries



Which type o thinking do social media  
design trigger? 
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Gaming and gambling elements are now in social media
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User Experienceconcerns Source of concerns

Lack of interest Experience fails to engage, ineffective rewarding system, poor levelling design, 
willingness and readiness to change

Lack of trust Unreliable addiction scoring, lack of verifiability and transparency, uncertainty 
of agenda of application’s developer(s)

Lowering self-esteem Peer-pressure, upward social comparisons, low sense of self-efficacy, assigning 
to non-matched groups

Creating 
misconceptions

Addiction scoring, minimising the seriousness of the addicting, providing non-
stage matched interventions 

Biased decisions Downward social comparisons, self-set goals, flight into health, denial of reality, 
influence from past experience and performance

Creating addictive 
experience

Pull and push feedback approaches, gamified experience, creating pre-
occupation with targeted behaviour, poor stimulus control

Impacting user 
experience

Obtrusiveness, distraction, coercive techniques, affecting workflow, lack of 
requirements negotiations, neglect personalised experience

Unsustainable change Social elements (e.g. conformity effect), losing interest
Self-image impact Identification as addict, experience of relapsing 

However.. we showed the harmful effect of those gamified solutions to digital 
wellbeing 
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Problematic Attachment to Social Media
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We created 
Personas to 

help 
software 

engineers .. 
But it is an 
interdiscipli

nary
“engineerin

g” team

Helpingthe design for wellbeing
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Digital Addiction
• https://www.bournemouth.ac.uk/r

esearch/projects/digital-addiction-
research

• Motivation and Persuasion vs. 
Obsession, 

• Impaired Decision Making, and 
Deception 

• Software  Engineering
• Corporate Social Responsibility 
• Persuasion and Anti-Persuation
• Labels on cigarette packs 
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EROGamb: Responsible Online Gaming
• https://www.bournemouth.ac.uk/r

esearch/projects/erogamb-
enabling-responsible-online-
gambling

• With GambleAware UK
• Informed usage
• Explaining user’s behaviour 
• Real-time interventions
• Counter-persuasion
• Goal settings, 
• Self-monitoring
• Surveillance 
• Infographics 
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• An Interdisciplinary research that influenced policy –
• The dual side of technology, technology as a problem, technology as a 

solution
• Co-design and participatory design add credibility and realism 
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• Responsibility by Design

• New cities are easier to build as smart
cities 

• Similarly, embedding responsibility from 
the start as a digital media requirement 
helps development of tech that is 
responsibility-native, e.g. in collecting 
behaviour data and inferring behaviour 
and seamlessly integrate behaviour 
awareness and change, e.g. nudge 
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We advocate a fair usage and share of 
digital usage behavioural Data 

Marketing & 
Offers 

Usability & 
Attractiveness  

Responsible 
Digital Usage
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Responsible Design 
• Technically, we can easily detect addictive 

usage style and risky usage, e.g. when 
driving, crossing the road, sleeping, etc

• It is still not seen as a responsibility for tech 
companies

• We demand to at least to offer the service 
for an informed usage to users 

• The seatbelt analogy
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An example of suggested designs during our co-design 
sessions for combatting procrastination on social media 
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• FoMO is a preoccupation with gaining more interaction
opportunities and a loss prevention ability when social
networks users are offline or unable to connect and
communicate on demand.

• e.g. poor impulse control leading to checking social
networks improperly, e.g. while driving or attending
lectures

• FoMO is not only about being disconnected but also:
• inability to cope with the high volume of social

information
• the inability to understand what is going on, e.g. sending

a message and not getting a reply.

Fear of Missing Out (FoMO) and Social Media Design
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Suggested features Description 

Filtering This mechanism enables individuals to classify messages and notifications based on 
certain criteria such as the topic and contacts involved

Event recorder This mechanism records events and content while a person is offline to be viewed 
when they are online again

Alternative 
notification

This mechanism allows people to receive notifications from SNSs without having to 
use a social media app; e.g. via SMS or a vibration on their smartwatch.

Priority list This mechanism helps people to specify the level of importance and relevance to 
topics or contacts so that they are better able to prioritise

Set status and 
time

This mechanism helps people to set their current status and calendar availability in 
advance to show their contacts whether or not they are online and available to interact

Auto-reply This is a technique that informs individuals that a certain person is away in order not to 
expect an immediate response from the person

Anti-FoMO Social Network Design Features
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Google 
Digital 
Well-
being 
Initiative. 

But it is 
not only 
time 
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SPACE app (0.5M Active Users)
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Attention respectful Computing

Attention is a scarse resource.. “attention is the new oil”. 
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It is ultimately decision making online, persuasion and “attention economy” .. 
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National Literacy Trust - UK
• Only 2% of children have the critical 

literacy skills they need to tell if a 
news story is real or fake

• Half of children (49.9%) are worried 
about not being able to spot fake 
news 

• Two-thirds of children (60.6%) now 
trust the news less as a result of 
fake news 

• Two-thirds of teachers (60.9%) 
believe fake news is harming 
children’s well-being, increasing 
their anxiety levels 

• Half of teachers (53.5%) believe that 
the national curriculum does not 
equip children with the literacy skills 
they need to identify fake news 

Is it time to talk about Digital Critical Literacy? E.g. how  online persuasion works and how 
Algorithms are made to influence decision!
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https://www.researchgate.net/project/Digital-Addiction-Research

Engineering Rightful and Effective Gamification and Digital Persuasion
On 
ResearchGate



https://www.researchgate.net/project/Digital-Addiction-Research 75

Digital Addiction Research On  ResearchGate



Thank you… Questions?

Raian Ali
raali2@hbku.edu.qa

Information and Computing Technology 
Division 
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Qatar
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Towards a Fair Share of Data 


