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1. The status-quo in CrowdRE research
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CrowdRE, illustrated
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Pull and Push feedback

4

 Pull feedback: the company 

requests feedback to the users

 Push feedback: the users 

spontaneously provide feedback
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Human effort in CrowdRE
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Research Question for the CrowdRE community
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RQ: How to reduce the required human effort for managing 

user feedback so to increase CrowdRE’s value for practice?
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Automation to the rescue
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ML outperforms 

keyword-based 

approaches

Superior accuracy 

with less effort via 

continuous training
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Automation to the rescue

7

ML outperforms 

keyword-based 

approaches

Superior accuracy 

with less effort via 

continuous training

What features are 

mentioned? With 

which sentiment?

RQ: How to reduce the required human effort for managing 

user feedback so to increase CrowdRE’s value for practice?
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Automation = Value for Research

8

High citation 

figures
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Automation = Value for Research
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High citation 

figures

Extensive number 

of papers
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Automation = Value for Research

8

High citation 

figures

Extensive number 

of papers

Standard metrics to 

show success
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2. How about value for practice?
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The practitioner’s standpoint: meet Alex
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Should I 

adopt 

CrowdRE?
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Value for practice in push feedback
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Automation

Humans
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Value for practice in push feedback
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Value for practice in push feedback

12 @2021 Fabiano Dalpiaz

Automation

Humans

But I need experts 

to train ML/DL!



Value for practice in push feedback
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Automation

Humans

How much 

better is this?



Value for practice in push feedback
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How important is 

this classification 

task for me?
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Humans



Value for practice in pull feedback
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Stade et al., CrowdRE’19
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Value for practice in pull feedback
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Kolpondinos & Glinz, RE Journal 2020Stade et al., CrowdRE’19
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Value for practice in pull feedback

14

Kolpondinos & Glinz, RE Journal 2020Stade et al., CrowdRE’19

Are these requirements 

useful and novel?

How will we then use 

the requirements?
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3. A personal journey 

across research and practice
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Personal Journey: Overview

16

REfine
(2015)

Tournify 
(2019)

RE-SWOT 
(2019)

KMar
Crowd 
(2021)

[push]

[pull]

[pull]

[pull]

Remco Snijders, Fabiano Dalpiaz, Sjaak Brinkkemper, Mahmood Hosseini, Raian Ali, Atilla Ozum:

REfine: A gamified platform for participatory requirements engineering. CrowdRE@RE 2015: 1-6

@2021 Fabiano Dalpiaz



Personal Journey: Overview

16

REfine
(2015)

Tournify 
(2019)

RE-SWOT 
(2019)

KMar
Crowd 
(2021)

[push]

[pull]

[pull]

[pull]

Remco Snijders, Fabiano Dalpiaz, Sjaak Brinkkemper, Mahmood Hosseini, Raian Ali, Atilla Ozum:

REfine: A gamified platform for participatory requirements engineering. CrowdRE@RE 2015: 1-6
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REfine: the start of a journey into CrowdRE
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REfine: the start of a journey into CrowdRE
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REfine and the CCRE method 
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REfine and the CCRE method 

18

Don’t always assume 

CrowdRE will work
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REfine and the CCRE method 
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The only step where 

REfine is used

Don’t always assume 
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REfine and the CCRE method 

18

The only step where 

REfine is used

Don’t always assume 

CrowdRE will work

Reward the most 

active participants
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Case study: KPMG’s Qubus

19

 Platform for compliance auditors

 Questionnaire-based

 Customizable workflow
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Case study: KPMG’s Qubus

19

 Platform for compliance auditors

 Questionnaire-based

 Customizable workflow

 Focus of CrowdRE elicitation:

Improved usability for mobile devices
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Case study: KPMG’s Qubus – the users’ perspective
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Case study: KPMG’s Qubus – the users’ perspective

20

Not that large, some 

members highly involved
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Case study: KPMG’s Qubus – the users’ perspective

20

Not that large, some 

members highly involved

Yet, the experience was more 

useful and more engaging
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Case study: KPMG’s Qubus – the experts perspective

21

Product managers 

(2 Qubus, 3 external)

+ Approachable method

+ Mostly useful for elicitation

+ Expected user adoption
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Case study: KPMG’s Qubus – the experts perspective

21

Product managers 

(2 Qubus, 3 external)

+ Approachable method

+ Mostly useful for elicitation

+ Expected user adoption

- Little incentive to return

- Possibly trivial needs

- Needs inadequate for backlog
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Personal Journey: Overview

22

REfine
(2015)

Tournify 
(2019)

RE-SWOT 
(2019)

KMar
Crowd 
(2021)

[push]

[pull]

[pull]

[pull]

Abel Menkveld, Sjaak Brinkkemper, Fabiano Dalpiaz: User Story Writing in Crowd Requirements Engineering:  

The Case of a Web Application for Sports Tournament Planning. RE Workshops 2019: 174-179
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Tournify – User Story Writing
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Tournify – User Story Writing

23

Can we obtain more specific needs by 

asking the crowd to write user stories?
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Tournify – Current Situation
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 Previously, user feedback was collected via e-

mail and a support chat
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Tournify – Current Situation

24

 Previously, user feedback was collected via e-

mail and a support chat

 The company adopts agile dev with user stories

 For ~70% of the feedback, converting user feedback 

to user stories was easy/possible

 However, the reason behind feature requests 

is often omitted
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Tournify – A CrowdRE Elicitation Platform
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Tournify – A CrowdRE Elicitation Platform
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Tournify – A CrowdRE Elicitation Platform
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Pre-defined roles
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Tournify – A CrowdRE Elicitation Platform

25

Pre-defined roles

Why?

What feature?
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Tournify – A CrowdRE Elicitation Platform

25

Pre-defined roles

Why?

Tags as metadata

What feature?
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Tournify – Case Study Execution

26

 337 invited participants

 Previous feature requesters

 Newsletter subscribers

 Recent paying clients

 Data collection for 5 weeks

 Same duration as REfine, but users outside the organization

 Users informed via a snack bar message on the Tournify page
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Tournify – Results
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Tournify – Results

27

Larger crowd 

than REfine’s
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Tournify – Results

27

These are not 

perfectly written 

requirements…

Larger crowd 

than REfine’s
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Tournify – Results

27

These are not 

perfectly written 

requirements…

Yet, most are 

sufficiently specific 

Larger crowd 

than REfine’s
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Personal Journey: Overview

28

REfine
(2015)

Tournify 
(2019)

RE-SWOT 
(2019)

KMar
Crowd 
(2021)

[push]

[pull]

[pull]

[pull]

I will cover this later…
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KMar Crowd – Premises
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KMar Crowd – Premises

29

Can we gather 

a larger crowd?
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KMar Crowd – Premises

29

Can we gather 

a larger crowd?

Are the ideas from 

CrowdRE useful?
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KMar Crowd – Premises

29

Can we engage

the right crowd 

members?

Can we gather 

a larger crowd?

Are the ideas from 

CrowdRE useful?
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KMar Crowd – Case Studies

30

 Research conducted at the Royal Netherlands Marechaussee

 7,000 employees, split across 24 brigades

 Canonical action research
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KMar Crowd – Case Studies

30

 Research conducted at the Royal Netherlands Marechaussee

 7,000 employees, split across 24 brigades

 Canonical action research

 Three research cycles

1. Pilot to test the Kmar-Crowd platform

2. S-Sys: 1 brigade, comparison to existing requirements

3. V-Sys: 13 brigades, no prior requirements
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KMar Crowd – CrowdRE method
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KMar Crowd – CrowdRE method

31

Extends the ideas 

of REfine
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KMar Crowd – CrowdRE method

31

Extends the ideas 

of REfine

The moderator’s 

role is crucial
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KMar Crowd – CrowdRE platform
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KMar Crowd – CrowdRE platform
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KMar Crowd – Results – largeness 
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KMar Crowd – Results – largeness 
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KMar Crowd – Results – largeness 

33

We did!
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KMar Crowd – Results – origin
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KMar Crowd – Results – origin
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KMar Crowd – Results – origin

34

Operational 

employees were 

reached

@2021 Fabiano Dalpiaz



KMar Crowd – Results – usefulness
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KMar Crowd – Results – usefulness
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KMar Crowd – Results – usefulness

35

We offer a new, 

interesting perspective 

on the systems to-be
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KMar Crowd – Results – appreciation
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KMar Crowd – Results – appreciation

36

Positively 

involved!
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KMar Crowd – Results – appreciation

36

But will our 

inputs be used?
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KMar Crowd – Results – appreciation

36

Gamification? 

Not for us!

@2021 Fabiano Dalpiaz



4. Implications and Outlook

37

This Photo by Unknown Author is licensed under CC 

BY-NC
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Implications for Practice – pull feedback
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Implications for Practice – pull feedback

38

Can we engage

the right crowd 

members?

Can we gather 

a large crowd?

Are the ideas from 

CrowdRE useful?
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Pull feedback – crowd largeness
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Pull feedback – crowd largeness

39

Attracting a large 

crowd is difficult
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Pull feedback – crowd largeness

39

Attracting a large 

crowd is difficult

Do we even know how to 

measure a crowd’s size ?

people → effort

…but…

people → value ???
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Implications for Practice – ideas’ usefulness
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Implications for Practice – ideas’ usefulness

40

Useful as novel:

Difficult to validate, we need 

existing specifications
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Implications for Practice – ideas’ usefulness

40

Useful as delighters:

some ideas are likely to be 

attractive requirements
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Implications for Practice – ideas’ usefulness

41

Useful as specific for dev teams: 

many ideas will be, not all
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Implications for Practice – user engagement
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Implications for Practice – user engagement

42

Perceived engagement

is generally high

@2021 Fabiano Dalpiaz



Implications for Practice – user engagement
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Implications for Practice – user engagement

43

But engagement is not 

self-sustained
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Implications for Practice – user engagement
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And expect many more 

users than ideas!
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Research Question – pull feedback answer

45

RQ: How to reduce the required human effort for managing 

user feedback so to increase CrowdRE’s value for practice?
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RQ: How to reduce the required human effort for managing 

user feedback so to increase CrowdRE’s value for practice?

• Extensive human effort is unavoidable with pull feedback
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Research Question – pull feedback answer

45

RQ: How to reduce the required human effort for managing 

user feedback so to increase CrowdRE’s value for practice?

• Rather, focus on increasing value
• Make use of the ideas

• Update the users on how the ideas are used

• Reward the most active participants

• Extensive human effort is unavoidable with pull feedback
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Research Question – push feedback answer
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RQ: How to reduce the required human effort for managing 

user feedback so to increase CrowdRE’s value for practice?
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Research Question – push feedback answer
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RQ: How to reduce the required human effort for managing 

user feedback so to increase CrowdRE’s value for practice?
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Research Question – push feedback answer

46

RQ: How to reduce the required human effort for managing 

user feedback so to increase CrowdRE’s value for practice?

Fabiano Dalpiaz, Micaela Parente: RE-SWOT: 

From User Feedback to Requirements via 

Competitor Analysis. REFSQ 2019: 55-70
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Which value in push feedback?
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Which value in push feedback?

47

What does 0.9 

F-Score tell me?
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Pillars of RE-SWOT

48

 Practitioner-focused setting

 A product manager wants to analyze their app’s reviews

 Idea: analyze with respect to competitors

 Through an automatically created dashboard
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Pillars of RE-SWOT

48

 Practitioner-focused setting

 A product manager wants to analyze their app’s reviews

 Idea: analyze with respect to competitors

 Through an automatically created dashboard

 In-vivo validation

 Ignore precision, recall, F1

 Consider product manager’s inputs
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RE-SWOT illustrated
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RE-SWOT illustrated
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The RE-SWOT Matrix, in practice
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Three case studies

51

 Dating apps

 Canadian company with 150M users

 Competitors: market leader, fast growing company

 Travel apps for tourists

 400 employees company

 Competitors:  app for Asia, market leader

 Puzzle games

 App with 135 puzzle types, small company

 Competitors: similar apps
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Three case studies

51

 Dating apps

 Canadian company with 150M users

 Competitors: market leader, fast growing company

 Travel apps for tourists

 400 employees company

 Competitors:  app for Asia, market leader

 Puzzle games

 App with 135 puzzle types, small company

 Competitors: similar apps

Interviews with product managers

1. Introduction

2. Your current practices

3. Demo

4. Tool use

5. Questions
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Main results from RE-SWOT

52

Product managers 

+ Visual/interactive aspect

+ Allows to handle many reviews

+ Some competitors’ features

could be found
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Main results from RE-SWOT

52

Product managers 

+ Visual/interactive aspect

+ Allows to handle many reviews

+ Some competitors’ features

could be found

- Feature extraction is

inaccurate

- SWOT classification too

- We need trend analysis
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Research Question – push feedback answer
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RQ: How to reduce the required human effort for managing 

user feedback so to increase CrowdRE’s value for practice?
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Research Question – push feedback answer

53

RQ: How to reduce the required human effort for managing 

user feedback so to increase CrowdRE’s value for practice?

• Don’t focus solely on ready-to-use metrics

• Yet, the metrics are useful to improve the algorithms

• Involve practitioners!
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Conclusion

54

 It is time for CrowdRE to assess its value in vivo

 Collaboration with industry is crucial

 Don’t focus only on academic metrics of success
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Conclusion

54

 It is time for CrowdRE to assess its value in vivo

 Collaboration with industry is crucial

 Don’t focus only on academic metrics of success

 Human effort is unavoidable

 AI and visual analytics can help provide a summary

 But you can’t replace the human
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A new research question for the CrowdRE community?
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RQ: How to reduce the required human effort for managing 

user feedback so to increase CrowdRE’s value for practice?



A new research question for the CrowdRE community?
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RQ: How to reduce the required human effort for managing 

user feedback so to increase CrowdRE’s value for practice?

RQ’: How to assess the delivered value of CrowdRE so 

to increase CrowdRE’s adoption in practice?



Thanks from the Requirements Engineering Lab at 

Utrecht University!

Our CrowdRE crowd ☺

f.dalpiaz@uu.nl @FabianoDalpiaz


