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Design Science Research
A Personal Journey

Oscar Diaz
University of the Basque Country
oscar.diaz@ehu.es

Overview

.What is Design Science Research?

. What activities are part of DSR?
‘Activity 1: Problem Diagnosis
. Activity 2: Artefact Design
Activity 3: Theory Building
. Activity 4: Evaluation

How are DSR papers evaluated?

© Oscar Diaz
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WHAT IS DESIGN SCIENCE
RESEARCH (DSR)?

© Oscar Diaz

The pioneers

» “Artificial or synthetic objects are
the central objective of the activity
and skill of Engineering”

» “The engineer, and more
generally the designer, deals with
how things should be: how they
should be in order to achieve

goals and functionalities ”
The Science of Artificial, H. Simon, 1969

© Oscar Diaz
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DESIGN science vs. NATURAL science

> “Whereas natural science tries to

understand reality, design science
attempts to create things that serve human
purposes.”

» “Its products are assessed against criteria
of value or utility — does it work? Is it an
improvement?”

March and Smith (1995)

© Oscar Diaz

Design science is ...

» ... the design and
investigation of
artifacts

* in context

© Roel Wieringa

© Oscar Diaz
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Design Science Research is ...

» Research that invents
* Invention includes derivation, design,
development, construction, prototyping, or other
way of creating something new
» a new purposeful artefact
* Purposeful Artefact (in IS) includes system,
method, methodology, procedure, practice, or any
other technology
» to address a generalised type of problem
* Versus a situated, local problem

» and evaluates its utility for solving problems

of that type”
(Venable and Baskerville, 2012)

© Oscar Diaz

DSR key terms

criteria of
value or

\utility

evaluation purpose

A\

generalised
type of

Qroblem

© Oscar Diaz
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WHAT ACTIVITIES ARE
PART OF DSR?

© Oscar Diaz

Three-Cycle View of DSR - Hevner (2007)

Design Science Research

Build Design
Artifacts &
Processes

Design
Cycle

© Oscar Diaz
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Three-Cycle View of DSR - Hevner (2007)

Design Science Research

Build Design
Artifacts &
Processes

Design
Cycle

© Oscar Diaz
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Three-Cycle View of DSR - Hevner (2007)

Design Science Research

Environment
Application Domain
® People
* Organizational
Systems
¢ Technical /Relevance Cycle
Systems
® Requirements
® Field Testing
® Problems
& Opportunities

Build Design
Artifacts &
Processes

Design
Cycle

Evaluate

© Oscar Diaz

6 June 2017

Three-Cycle View of DSR - Hevner (2007)

Environment

Design Science Research

Application Domain

® People

* Organizational

Systems

¢ Technical Relevance Cycle

Systems
® Requirements
® Field Testing

® Problems

& Opportunities

Build Design
Artifacts &
Processes

Design e
Cycle

© Oscar Diaz
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Three-Cycle View of DSR - Hevner (2007)

Knowledge Base

Environment Design Science Research
Application Domain
Build Design
® Peopl
cople Artifacts &
* Organizational Processes
Systems
¢ Technical /Relevance Cycle .
Systems . ) Design
Requirements Cycle
® Field Testing
® Problems
& Opportunities
Evaluate

© Oscar Diaz

Foundations

® Scientific Theories
& Methods

. ® Experience
Rigor Cycle Ex';ertise
® Grounding

® Additions to KB

* Meta-Artifacts
(Design Products &
Design Processes)

6 June 2017

Notice

Environment

these processes

the iterative

Design Science Research

Application Domain
® People

* Organizational
Systems

® Technical
Systems

® Problems
& Opportunities

Relevance Cycle
® Requirements
® Field Testing

nature of

Knowledge Base

Build Design
Artifacts &
Processes

Design

Cycle

© Oscar Diaz

Foundations

® Scientific Theories
& Methods

® Experience

Rigor Cycle Expertise

® Grounding
® Additions to KB

* Meta-Artifacts
(Design Products &
Design Processes)

23
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Activities

Environment

Application Domain
® People

* Organizational
Systems
® Technical
Systems

Relevance Cycle
® Requirements

® Field Testing
® Problems

& Opportunities

Problem
Diagnosis

© Oscar Diaz

Artefact

Design Knowledge Base

Foundations
BuildD€sign
Artifacts &
Processes

® Scientific Theories
& Methods

' Rigor Cycle 8. Expertise
Design

Cycle

® Grounding
® Additions to KB

Evaluate * Meta-Acti
[(»

Theory
Building

Artefact
Evaluation

one

® Experience

SO0

,I/\nv

Some activities tend to be undervalued

Environment

Application Domain
® People

* Organizational
Systems
® Technical
Systems

Relevance Cycle
® Requirements

® Field Testing
® Problems

& Opportunities

Problem
Diagnos
is

© Oscar Diaz

Artefact Design Knowledge Base

Foundations

® Scientific Theories

& Methods
Prog

® Experience

Rigor Cycle & Expertise

Design ® Groundin
Cycle g

® Additions to KB

Evaluate * Meta-Artifacts

(Design Products &
Design Processes)

Artefact

Evaluati
on

SN
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Purposeful Artefact
Invention/Design

Enhancement or creation
of a method, product,

system, practice, or

technique

vt
Building
Solution Space and

Problem theories
Utility theories or N
hypotheses

Problem
Diagnosis

Artefact Evaluation

Formative Evaluation
Summative Evaluation
Naturalistic Evaluation
Artificial Evaluation

Understand problem space
Problem causes and
consequences

© Source: Venable (2006)

g X N\
\n\
© Oscar Diaz 26 one k{ I’/,,/r?/

“If 1 had an hour
to solve a problem
I'd spend

55 minutes
thinking about
the problem

and 5 minutes
thinking about
solutions.”

— Albert Einstein
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What is a problem?

» A problem is a gap between the current
state and a desirable state

» Current state: There are many adverse events
» Desirable state: There are few adverse events

» Example:
» Current state: Many students drop out
* Desirable state: Few students drop out

SR
© Oscar Diaz 29 one I/(il/\n )

Problem formulation

Current Desirable
state: Many state: Few
students students

drop out drop out

© Oscar Diaz
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Problem diagnosis

Cause
Analysis
N\

Justify

© Oscar Diaz

Define

» Problem Definition should be accurate

» Making a problem definition more precise
means:
* to make it less ambiguous

* so that different people interpret and
understand it in the same way

» Importance of a share terminology

© Oscar Diaz
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Fuzzy definition: “The medical

th

treatments are not satisfactor
» Make the problem definition more precise

» The medical treatments:
« ...do not make the patients healthier
 ...are very expensive
* ...cause the patients a lot of pain

» We have a tendency to overclaim, partially

due to no properly pinpointing the problem
oné*})ﬁ

© Oscar Diaz

Case study

Quora | ‘ ‘ Ask Question | [55] Read

Reading Advice Robotics ic Papers i ic Research +4 /'

| am a robotics PhD student and | have a hard time
reading research papers. | am very slow at it and find the
task kind of boring. Is there any way | can make paper
reading fun and become faster at it?

Request v | Follow 15 Comment Share Downvote
Quora  Askor Search Quora Ask Question Read

Research /'

Why is research so boring?

I'm a software engineer and to me, coding 5 hours straight is a normal thing. But when it
comes to research, | can hardly continue reading a research paper for 5 minutes without
being distracted.

What are your views on the topic and do you have any suggestions to stay connected?

Request v | Follow 8 Comment Share Downvote

University of the Basque Country
6 June 2017 Computing Science Department, San Sebastian (Spain) 13
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RQ: Is on-line reading more efficient

than paper-based reading?

» This question makes assumptions about
the phenomena to be studied, and kinds of
situation in which these phenomena occur.

» This question only makes sense if

» we already know that some people (who?)
need to do reading (whatever that is?)
under some circumstances (which are?), and

efficiency (measured how?) is a relevant goal
for these people (how would we know that?)

© Oscar Diaz

RQ as a problem: PhD students
feel bored while reading

Quora | Ask Question | [55] Read

Reading Advice Robotics Academic Papers Academia Academic Research +4 /' current state
I am a robotics PhD student and | have a-ha fime

task kind of bonng Is there any way | can make paper
reading fun and become faster at it?

Request v | Follow 15 Comment Share Downvote desirable state

wuuLa ASK UI DEAIGI WUUTd Ask Question Read

Research ¢

Why is research so boring?

I'm a software engineer and to me, coding 5 hours straight is a normal thing. But when it
comes to research, | can hardly continue reading a research paper for 5 minutes without
being distracted.

What are your views on the topic and do you have any suggestions to stay connected?

Request v | Follow 8 Comment Share Downvote

University of the Basque Country
6 June 2017 Computing Science Department, San Sebastian (Spain)
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PhD students feel bored while

reading
» What is meant by “PhD students”?

»|s “feeling bored” a problem for the
stakeholders? To what degree?

» How is “feeling bored” measured?

» What is meant by “reading”?

Cause
Analysis
N

Justify

\

University of the Basque Country
Computing Science Department, San Sebastian (Spain)
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A problem does not exist In a

vacuum

Problem

° ne}En

© Oscar Diaz 40

Position

» Ordinary Problem Solving is related to a
particular, situated problem
* Particular stakeholders

» Design Science Research should be related to
* atype of problems
* relevant to typical classes of stakeholders

© Oscar Diaz

University of the Basque Country
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Position: the context

» To judge whether a specific solution can
be successful it is necessary to describe
the context as complete and accurate as
possible for the considered “type of
problems”

* In which practice does the problem appear?
* Who are the stakeholders of the practice?
* What is the environment of the practice?

o)

© Oscar Diaz 42 on e k

Position: the context

Market

Orgamzatlon Workflow,
activities of the
development

Object usage
output

Processes

People

Stakeholder
Instrumental roles and
setting experiences

© Oscar Diaz

University of the Basque Country
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Running example

PhD undertaking
Practice

perceives
Person

uses

Unfocused reading

Problem
addresses
Artefact

On-line reading

© Oscar Diaz

PhD regulations
(3 years, 1 JCR)

Position: reading activity
University vs. Research

center
Market Reading setting (light, noise)

understanding When éz rff/f,gf‘gg

Product

Processes

Reading
activity
Practices;

Tools,
Techniques

PhD students: year +
reading throughput
PhD supervisors:
supervising experience;
domain experience

Practice: annotation
Tools: reference managers

(e.g. Mendeley)

© Oscar Diaz
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Problem diagnosis

Cause
Analysis
N\

Justify

© Oscar Diaz

Justify

» For a problem to be appropriate for DS it
should be...
« significant for stakeholders
— people are actually hurt by this problem
» of general interest, not only for one local
practice
—the problem happens in many places
« challenging
—no-one has come up with a good solution

© Oscar Diaz
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6 June 2017 Computing Science Department, San Sebastian (Spain) 19



oscar.diaz@ehu.es

6 June 2017

Research significance

» How significant the problem is

* number of instances of the type of problem x
consequences of an instance

© Oscar Diaz

Judge the following problems based on
significance, general interest, challenge and
originalit

» More and more bacteria are becoming
multi-resistant

» In our department, some doctors are not
very motivated

» Many people burn their tongue on hot food

© Oscar Diaz
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Justify “unfocus reading” Q

> |s this problem significant?
» considerable time dedicated to reading papers

*is time a problem? which are the
stakeholders’s goals?

> |s this problem of general interest?
* It happens not just for students in robotics

> Is this problem challenging?
* not clear what the solution could be

© Oscar Diaz

Cause
Analysis
N

Justify

\

© Oscar Diaz

University of the Basque Country
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» Often, an initial problem

cannot be addressed
directly — but its
underlying causes/
stymptons can

Root-Cause Analysis
(RCA) is about
identifying, understanding
and representing root
causes of a problem

© Oscar Diaz

Finding Root Causes

© Oscar Diaz

Why-Why Diagram

Poor Product Design

Low Quality

Not Trendy

Small advert budget

Inadequate Promotion

Small sales force

Poor Sales
Ineffective Distribution Late in market
Can't find right channels
High Price ‘

High manuf cost

Poor economy

Fail to identify Target Market

53

~ \\

on é/k\/\/l/‘n\
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Example of a Cause-and-Effect Diagram

Too little Poor reward
responsibility Wrong person in system

the job

Incorrect training

Poor budgeting
Little positive

Inadequate
training

feedback

High
absenteeism

Poor training

Difficult to
operate

Low trust
—

Too much
overtime Poor maintenance
Low morale
/ Mo -
l‘nlemal' . Not enough \
competition equipment———> Preventive maintenance
not done on schedule

Environment Machinery

© Oscar Diaz

enekin)

Once the problem

nositioned ...

DS-based PhDs
Practice

perceives

Person

uses

Boring reading

Problem

addresses

Artefact

© Oscar Diaz

University of the Basque Country
Computing Science Department, San Sebastian (Spain)

20/6/18



oscar.diaz@ehu.es

6 June 2017

Root-Cause Analysis

i . Lack of
Noisy Setting engagement
Overconfident
problem
analysis
Important facts
overlooked

| =)

Re-reads

Reading after
lunch

Boring
reading

Overlooking
Unfocused research gaps

reading

Poor reference
recoverability

© Oscar Diaz

Profiling the problem

Lack of
engagement

Overconfident
problem
analysis

Important facts’
overlooked

Boring
eadng  |_conseouences S

Re-reads
Overlooking
Unfocused research gaps

reading

Poor reference
recoverability

SO
© Oscar Diaz 59 on e,//k//wl/\n

University of the Basque Country
Computing Science Department, San Sebastian (Spain)

20/6/18

24



oscar.diaz@ehu.es

6 June 2017

Why is this problem important?
What are the stakeholders’™ goals®

Lack of
engagement

Overconfident
problem
analysis

Focus frame

unavailable

Important facts
overlooked

_Concrouences 3

Re-reads

Unfocused
reading

Overlooking

Focus frame research gaps
inaccessible

Poor reference
recoverability

© Oscar Diaz

How could this problem
tackled?

Lack of
engagement

Overconfident
Focus frame problem
unavailable analysis
Important facts
overlooked

Unfocused
reading |_conseuenices

Re-reads
Overlooking

Focus frame research gaps

inaccessible

Poor reference
recoverability

SO
© Oscar Diaz 61 on e,//k//wl/\n
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Re-cap: PROBLEM ANALYSIS

A . Design
Environment Il  Questions
Descriptive
Questions Foundations

Application Dd

® Scientific Theories

Build Design

® People
Lo Artifacts & & Methods
SjO:ganlzatlonal Processes
stems
® Technical Rigor Cycle

Relevance Cycle Tiisery

® Grounding Questions

Systems Design

® Requi Cycle

® Fiel

® Problems
& Opportunities

* Meta-Artifacts
(Design Products &
Design Processes)

Evaluate

Causality
Questions

Development
Questions

© Oscar Diaz

Problem Analysis needs to be
documented

> it reveals gaps in existing knowledge

* Most important to discover research
opportunities

» it helps team members reach common
understanding
* Most important in a PhD setting

© Oscar Diaz

University of the Basque Country
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Documenting Problem Analysis

Descriptive Questions
Describe Problematic Phenomena Set Problem Statement
Oceurrence Questions

Ascertain Consequences

Describe Practice Assess Problem as Difficulties
Ascertain Causes

Describe Activities Describe Context

Describe Tooling Alleviate Consequences

Assess Problem as Solutions
Explicate Problem for <Mendeley folder R Lessen Causes
Add Gt = RE2>
Functional
Add Decision Maker(s) Requiements
Describe Stakeholders Requirements
Add Professional(s) Non-functional
Requirements
Add Witnessles)
Design Problem Template:
Describe Terminology
© Oscar Diaz 69 (%) ngipl/u

Documenting through mind-mapping Q

LI}

Unfocused reading when conducting PhD research Set Problem Statement

Analyse Stakeholders =

© Oscar Diaz 70

University of the Basque Country
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Add references to back-up your

analysis

"The most time consuming aspect
1 have experienced s the time
| spent becoming clear about what : 9 . .
S © Supporting Evidences' loss of opportunity .follows from... important facts overlooked
how to investigate them. It took
me two years”
Supporting Evidences? @ lack of engagement
2 i e
follows from... boredom M B e
Supporting Evidences? @ research effort discotinuty
Supporting Evidences? = re-reads ...follows from... poor reference recoverabilty
..follows from... references not racked back to RCA rationales
Supporting Evidences? @ overconfident problem analysis follows from... reading insights forgotten

RCA frame unavailable

“However, due to limitations of the annotations tools on the Web, leamers end up

with  arge collcionofsattered digtal esources, I st cass, amotations re out

of contet iten down on a pece ofpaper, n aseparated digtl e, ©
‘which impairs the information retrievdl énd the learfiing procéss.

o Ascertain Causes
Supporting Evidences? RCA & reading tools uncoupling .leads to... RCA frame inaccessible:

“Despite the benefts of the cited tools, none h hed a dience. We believe
that thé excess of functionalities given by these tools s thé main responsible for this

ailue, This failure increases the time of the learning process of the tools, and since. = >
the beneftsare not perceived in a shortterm use, users are most ikely *~ ~Ramrinn

© Oscar Diaz

Purposeful Artefact
Invention/Design

Enhancement or creation
of a method, product,

system, practice, or

technique

Theory
Building
Solution Space and

Problem theories
Utility theories or
hypotheses

~a Problem
Diagnosis

Formative Evaluation
Summative Evaluation
Naturalistic Evaluation
Artificial Evaluation

Understand problem space
Problem causes and
consequences

© Oscar Diaz
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The importance of theories

» Theories provide the backbone to make
sense of the accumulation of empirical
results

> By defining the key terms, the results of
empirical studies can be compared

—An individual study can never offer conclusive
results.

— Each study adds more evidence for or against the
propositions of the theory

The importance of theories
cont.

» Software Engineering researchers have
traditionally been very poor at making
theories explicit (Jgrgensen and Sjgberg,
2004).

» Many of the empirical studies conducted
over the past few decades fail to relate the
collected data to an underling theory.

» The net result is that results are hard to
interpret, and studies cannot be compared.

on éfl@)i

University of the Basque Country
Computing Science Department, San Sebastian (Spain)
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Theory main ingredients

Treatment
Means

Constraints

Stakeholder
Goals

PAA
)

one

© Oscar Diaz

Example

By taking a
medicine

so that it
reduces pain fast
and safe

Reduce

my headache

in order

for me to get
back to work /

© R. Wieringa

© Oscar Diaz

University of the Basque Country
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Practical problems

> A “problem” is a difference between the way
stakeholders experience the world and the way
they would like to experience it

» The answer to a practical problem
It is not true or false but it is useful or useless

* It is judged by criteria that have been identified by
problem analysis

* These criteria operationalize the usefulness of a
solution: The better a solution satisfies these criteria,
the more useful the solution is.

© Oscar Diaz

Knowledge Problems vs. Practical problems

Knowledge problems Practical problems

Find truth Do something useful

Avoid interference with the world Interfere with the world

Goal is knowledge Goal is change in the world

Any change in the world is a side-effect | Any knowledge gained is a side-effect
(to be minimized) (to be cherished)

Ethical rules not applied to the answer Ethical rules are applied to the answer
(unpleasant, revolting and offensive (If you change the world you are
truths are still truths) accountable for what you do)

© Roel Wieringa

© Oscar Diaz
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Moving from knowledge
questions to design questions

Improve that

focus reading , .
during PhD satisfies 77

in order to
improve re-
call of
research
articles

© Oscar Diaz

Moving from the problem
to the solution space

loss of opportunity
J .follows from... important facts overl

. oveconfcent probem anayss =

lack of
+

re-reads

+ Assess Problem as Difficulties

..follows from... poor reference recoverability

0 reading insights forgotten =

focus frame unavailable

o RCA & reading tools uncoupling .leadsto... ~ focus frame inaccesble =

The problem space
(problem understandings
including parts, causes,
and consequences)

John R. Venable: Using Coloured Cognitive Mapping (CCM) for Design Science Research.
DESRIST 2014: 345-359 NN

© Oscar Diaz
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The solution space

.follows from... important facts overiooked

, lackof engagement Ascertain Consequences

Assess Problem as Difficulties
.follows from... _ ~ poor reference recoverabilty =
0 focus frame unavailable
Ascertain Causes
incoupling .leadsto... ~  focus frame inaccesble = )
€ No longer overconfident Probleafanalyss ..follows from... No longer important facts overlooked >
o P
No longer lack of engagement - Alleviate Consequences -
. QNolo The solution space € No longer poor reference recoverability > | Asses Problemnas Soltions
refers to Opportunities to No longer focus frame unavailable -
. Lessen Causes -
alleviate consequences ..leads to... No longer focus frame inaccesible > =

or
lessen causes

© Oscar Diaz 102

Utility Theories in IS DSR (Venable 2006)

Utility theories w.r.t.
effectiveness, efficiency,
efficacy in solving problems

The solution space The problem space
(solution means/approach (problem understandings
including key components including parts, causes,

and relationships) and consequences)

© Oscar Diaz
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Design Theory

» A design theory should only recommend or

suggest a possible action (from among many
possible actions).

* Needs to be clear and precise = actionable
* Needs to be testable, verifiable and/or refutable

© J. Venable

© Oscar Diaz 104 on el/(&%

Which “action” are you going to
address?

Q

5, los of opportunity

.follows from... important facts overiooked
. ovecnfcent pobem anlss = -

, lackof engagement Ascertain Consequences

. Assess Problem as Difficulties
..follows from... poor reference recoverability -
0 reading insights forgotten = z

0 focus frame unavailable

Ascertain Causes
o RCA & reading tools uncoupling .leadsto... ~ focus frame inaccesble =
4 © No longer overconfident problem analysis > _ followsfrom... ~ Nolonger important facts overlooked >
No longer lack of engagement - \ Alleviate Consequences ->
: @ No longer reading insights forgotten > A ..follows from... ;_ € No longer poor reference recoverability > \ JAsse s Problem as Sokrtions

No longer focus frame unavailable ->

Lessen Causes -
No longer focus frame inaccesible > =

© Oscar Diaz
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Action: Alleviating a consequence

loss of opportunity
.follows from... important facts overiooked

. ovrconfiden probem analyss

, lackof engagement Ascertain Consequences

Assess Problem as Difficulties

" re-reads
..follows from... poor reference recoverability

0 reading insights forgotten =
focus frame unavailable
Ascertain Causes

RCA & reading tools uncoupling ..Jeads to... focus rame inaccesbe =

€ No longer overconfident problem analysis -> ..follows from... No longer important facts overlooked -
+ - o

[ No longer lack of engagement - ] Alleviate Consequences >

Assess Problem as Solutions

. @ No longer reading insights forgotten > [ .follows from... | € No longer poor reference recoverability >
& s

No longer focus frame unavailable ->
Lessen Causes -

No longer focus frame inaccesible -

Design Question:
* How to engage students in reading (e.g. gamification)?

© né\k&n

© Oscar Diaz 106

Action: Lessen a cause

loss of opportunity
J .follows from... important facts overiooked

. overonfden probem arayss =

, lackof engagement Ascertain Consequences

oL Assess Problem as Difficulties
..follows from... poor reference recoverability -
reading insights forgotten = ~
focus frame unavailable
Ascertain Causes
RCA &reading tools uncoupling ..Jeadto... _focus frame naccesble =
© No longer overconfident problem analysis > ...follows from... No longer important facts overlooked -
+ -
No longer lack of engagement - Alleviate Consequences -
@ Nolonger reading insights forgotten > [ _.follows from... | € No longer poor reference recoverability >
n g g insignts forg la ger p ty | Assess Problem as Solutions

No longer focus frame unavailable ->
Lessen Causes -

L No longer focus frame inaccesible - }

Design Question:
« How to make “focus frame” accessible when reading?

© Oscar Diaz
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Design Problem Template

by providing
a “focu

frame” when
reading

Improve that satisfies
focus reading , “reading flow is
during PhD not disturbed”

in order to
improve re
call of
research
articles

6 June 2017

But ... what is a “focus frame”™?

S 1C1C Home News Journals To

SHARE
o How do you approach reading a paper?

o | start by reading the abstract. Then., | skim the introduction and flip through the article to look at the figures. |
try to identify the most prominent one or two figures, and | really make sure | understand what's going on in
clusion/summary. Only when | have done that will | go back into the technical details

What “information jailiss
. s ¢ in astronomy at University in M , C ut
you need to get in Y
the first place ? reading the abstract and conclusions. The conclusions help me understand if the

bstract has been reached, and if the described work can be of interest for my own

t plots/figures, as they help me get a first impression of a paper. Then | usually read
ne entire articie Trom beginning to end, going through the sections in the order they appear so that | can
follow the flow of work that the authors want to communicate.

If you want to make it a productive exercise, you need to have a clear idea of which kind of information you
need to get in the first place, and then focus on that aspect. It could be to compare your results with the ones
presented by the authors, put your own analysis into context, or extend it using the newly published data.
Citation lists can help you decide why the paper may be most relevant to you by giving you a first impression of
how colleagues that do similar research as you do may have used the paper.

- Cecilia Tubiana, scientist at the Max Planck Institute for Solar System Research in Géttingen, Germany

If I'm aiming to just get the main points, I'll read the abstract, hop to the figures, and scan the discussion for
important points. I think the figures are the most important part of the paper, because the abstract and body
of the paper can be manipulated and shaped to tell a compelling story. Then anything I'm unclear about, | head
to the methodology.

109
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What are you reading for? Q

» Scanning for evidences about ...

« ...the importance of your problem
* ... the roots of your problem

* ... those who address similar problems

© Oscar Diaz

What are you reading for? Q

» Scanning for evidences about ...

« ...the importance of your problem
* ... the roots of your problem

* ... those who address similar problems

Focus frame = RCA

@ nekin
DD

© Oscar Diaz 111
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coalo 6/03/ow-

toMendeley [} Addto RTM!

[ DScatfold - Docum... %3 CusdernoPractias.

X Fid

SCien(‘e Home News Journals Topics Careers

SHARE ! also check f there are references that | may be interested in. Sometimes | am curious to see who in the field

has—or more likely has not—been referenced, to see whether the authors are choosing to ignore certain
aspects of the research. | often find that the supplementary figures actually offer the most curious and
interesting results, especially if the results relate to parts of the field that the authors did not reference or if
they are unclear or unhelpful to their interpretation of the overall story.

| T
=
B TR P
= - Gary McDowell, postdoctoral fellow in developmental biology at Tufts University in Medford, Massachusetts.
and visiting scholar at Boston College

Alsists Consecpances
® s Prblem s Sokiors
Leson Casas > =

When reading papers, it helps me to have a writing task so that | am being an active reader instead of letting
my eyes glaze over mountains of text only to forget everything | just read. So for example, when | read for

1will save sentences from each article about a specific topic in a Word
document. I'll write comments along the way about new ideas | got or questions | need to explore further.
Then, in the future, I'll only need to read this document instead of re-reading all the individual papers.

‘900

Likewise, when | want to figure out how to conduct a particular experiment, | create a handy table in Excel
summarizing how a variety of research teams went about doing a particular experiment

- Lina A. Colucci, doctoral candidate at the Harvard-MIT Health Sciences and Technology program

Design Problem Template

by providing
an “RCA
presence’

when reading BT that satisfies

_ “seamless
focu_s reading , integration with
during PhD ) reference

managers”

Improve

in order to
improve re
call of
research
articles

© Oscar Diaz

University of the Basque Country
6 June 2017 Computing Science Department, San Sebastian (Spain)

38



oscar.diaz@ehu.es

6 June 2017

You don’'t need to generate your own

theory

» You can contribute to existing theories by
* refuting
* supporting
* elaborating
 appropriating

someone else’s

© Oscar Diaz

Artifact
Identify \ Appropriate Generate
Unknown
/Unavailable
z
]
£
» Appropriate
g
Q
X
Generate
Mandviwalla, M. (2015) Table 1: DSR projects
Generating and justifying design theory. Journal of the Association for Information Systems, 16(5), 314-344. SO
i o neki)
© Oscar Diaz 121 A
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Unknown
/Unavailable

Artifact
Identify Appropriate Generate
Typel Type IV Type VII
Exploratory Apply interesting artifacts to | Invent new artifacts and

research to identify
what is important
about an artifact
(e.g., ethnographic
study on how firms
use Facebook)

specific problems and look
for explanations later

(e.g., apply consumer social
media inside a business)

look for explanations later

(e.g., invent a new kind of
group support system)

(e.g., explain the
impact of blogging
on politics)

media can be appropriated
to higher education; propose
concepts to explain use)

Typel ll Type V Type VIII
Formal evaluation Investigate the appropriation | Create artifacts that apply
> of artifacts using of specific artifacts and specific theories
E ) specific theories associated explanations o, @eEice Ry i e
% Appropriate | (¢g. apply (e.g., customize social media | social networking platform
c cognitive learning to higher education and by applying and adapting
2 theories to evaluate | explain using cognitive social capital theory)
the ease of use of learning theory)
Windows 8)
Type lll Type VI Type IX
Develop concepts to | Adapt artifacts and create Create new artifacts and
explain specific explanations explanations
artifacts .
Generate (e.g., propose how social (e.g., propose a new

system for academic peer
review; propose new
concepts to explain the
process changes)

Mandviwalla, M. (2015).

© Oscar Diaz

Table 1: DSR projects
Generating and justifying design theory. Journal of the Association for Information Systems, 16(5), 314-344.

122

Type [appropriate,generate]
Brand-new artifact to post queries in Q&A

platforms

© O. Diaz, J. P. Contell,. Educating users to formulate questions in Q&A platforms: A scaffold for Google Sheets*, CAISE, 2018
~ \\\
i

AN
© ne/k\/l/‘n

© Oscar Diaz
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Type [appropriate,generate]

Brand-new artifact to post queries in Q&A

platforms

Helpers

Template

Question
Sheet

Template

Google

i

Metrics
Negative
s entimen
Positive
Sentiment
/ Presence \
of Data

Long Body
Length
Presence

~

Sheets
ample

(

Live Editor 7]

I

© Oscar Diaz

—gT
[ — -
{-0.21,081)

(0.42,0.65)

\
— Presentation
[ —— Quali

(-0.01, 0.99)

(0.10, 1.10)
———
/

Success Factors

(-0.06,084)

(0.71,2.04)

(]

(0.15, 1.16)

Success of
Questions

Type [appropriate,appropriate]
Mind maps to support Strategic Reading

© Oscar Diaz
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Type [appropriate,appropriate]

Mind maps to support Strategic Reading

Strategic Reading
© Oscar Diaz

Diffuser Activities Treatment Problem
(for first-year students)
+ Strategic +
Reading
[Renear & Palmer, 2009] Fee“ ng Of
guidance advancing
. %—7 [Devos et al,, 2017]
+_Documenting
templating
Performant Conductin . -
+ g + Idea-generation Doctoral
RCA ——— > Root-Cause —> . e
. guidance | fostering (silver, 2009] Attrition
Scaffolding Analysis
[Tornatzky, 1982] proxy
[Jones, 2013]
- relative advantage +
- compatibility Timely +
- complexity feedback [Barboza et al., 2016] Fluent tUtormg

Oscar Diaz, Jeremias P. Contell, John R. Venable:
in Design Science: Let Root-Cause Analysis Guide Your Readings. DESRIST2017: 231-246 \\\
0 on kyn

Related Work & Kernel Theories

Who else addresses it?

 RCA presence when reacing -

© Oscar Diaz

i it?
How are you going to address it? mind maps

“What makes SpreadCrumios unique is that the annotated
pages are not smply a loose collection, but the resources become intercomnected.

Each annotation is associated with links that can be followed from the crumbs: the user
trail and the topic tril."
The activ roe ofthe teacher i fundamental to the teaching learing process. The

Color coding for RCA conducted through
time of feedback i stressed as a preponderant factor for student to feel is-tened to.

Justfcatory Knowledge
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Demo time

© Oscar Diaz

Purposeful Artefact
Invention/Design

Enhancement or creation
of a method, product,
system, practice, or
technique

‘1
Building
Solution Space and
A

Problem theories
Utility theories or
hypotheses

Problem
Diagnosis

Formative Evaluation
Summative Evaluation
Naturalistic Evaluation
Artificial Evaluation

Understand problem space
Problem causes and
consequences

© Oscar Diaz
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What is an artifact?

Design Artifacts
Constructs

Models

Methods

Instantiations

Description

The conceptual vocabulary of a
domain

Sets of propositions or statements
expressing relationships between
constructs

Sets of steps used to perform tasks
(how-to knowledge)

Situated implementations in certain
environments that do or do not
operationalized constructs, models or
methods.

iNsi

. SetPrblem Satenenc
A5t
Ascorain Consoqunces
. sases Protian tes | e Pl
Aacartain Canes =1 - ch
. Ao Problem s Sosions

C (1 | ® www.sciencemag orgicareers/2016/03/how-seriously-read-s:

toMengeley D) AsatoRTMI [ - 8

5 oscatiold - Docum.. . X Fx)

S(‘iell(‘,e Home News Journals Topics Careers

SHARE ! also checkif there are references that | may be interested in. Sometimes | am curious to see who in the field
has—or more likely has not—been referenced, to see whether the authors are choosing to ignore certain
aspects of the research. | often find that the supplementary figures actually offer the most curious and
interesting results, especially if the results relate to parts of the field that the authors did not reference or if
they are unclear or unhelpful to their interpretation of the overall story.

- Gary McDowell, postdoctoral fellow in developmental biology at Tufts University in Medford, Massachusetts,
and visiting scholar at Boston College

When reading papers, it helps me to have a writing task so that | am being an active reader instead of letting
my eyes glaze over mountains of text only to forget everything | just read. So for example, when | read for

1will save sentences from each article about a specific topic in a Word
document. I'l write comments along the way about new ideas | got or questions | need to explore further.
Then, in the future, I'll only need to read this document instead of re-reading all the individual papers.

‘Q:00:Q

Likewise, when | want to figure out how to conduict a particular experiment, | create a handy table in Excel
summarizing how a variety of research teams went about doing a particular experiment.

- Lina A. Colucci, doctoral candidate at the Harvard-MIT Health Sciences and Technology program
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coalo

ation

toMendeiey [) AddtoRTM [

[ DScatfold - Docu... %3 Cusdermopracticss.. X Fis

SCien(‘e Home News Journals Topics Careers

SHARE I also check if there are references that | may be interested in. Sometimes | am curious to see who in the field

‘900

has—or more likely has not—been referenced, to see whether the authors are choosing to ignore certain
aspects of the research. | often find that the supplementary figures actually offer the most curious and
interesting results, especially if the results relate to parts of the field that the authors did not reference or if
they are unclear or unhelpful to their interpretation of the overall story.

- Gary McDowell, postdoctoral fellow in developmental biology at Tufts University in Medford, Massachusetts.
and visiting scholar at Boston College

When reading papers, it helps me to have a writing task so that | am being an active reader instead of letting
my eyes glaze over mountains of text only to forget everything | just read. So for example, when | read for

1will save sentences from each article about a specific topic in a Word
document. I'll write comments along the way about new ideas | got or questions | need to explore further.
Then, in the future, I'll only need to read this document instead of re-reading all the individual papers.

Likewise, when | want to figure out how to conduct a particular experiment, | create a handy table in Excel
summarizing how a variety of research teams went about doing a particular experiment

- Lina A. Colucci, doctoral candidate at the Harvard-MIT Health Sciences and Technology program

Building the artefact

» RCA-frame presence can be obtained
through (functional requirements):

« Ticking off RCA concerns
» Annotate bibliography along RCA concerns
* Frame annotations as part of RCA

» ... provided (non-functional requirements)
+ reading/RCA flows are not disturbed

136
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Building the artefact.

> Now, we need to focus on concrete
realizations

» Where is reading conducted?
* E.g. Mendeley

» Where is RCA conducted?
* E.g. MindMeister

© Oscar Diaz

How to support meta-requirements for
Mendeley-MindMeister?

| Functional requirements
Identify RCA concerns
Annotate resources along RCA concerns >

(the concern flow)

Frame annotations as part of RCA '
(the annotation flow)

© Oscar Diaz
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How to support meta-requirements for

Mendeley-MindMeister?

Functional requirements |

Identify RCA concerns

Annotate resources along RCA concerns >

(the concern flow)

Frame annotations as part of RCA

(the annotation flow)

DScaffolding: a freely available Chrome’s extension

© Oscar Diaz 139

f;ﬁ DScaffolding

wwwwwww

MR1: IDENTIFY READING
PURPOSES

© Oscar Diaz
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The “Supporting Evidences?” node
PhD students not bearing “the RCA frame" in Set Problem Statement
mind when reading
Analyse Stakeholders
ity ..followsfrom.. important facts overlooked
lack of engagement
follows from...  boredom
kh efor discotinuity il 2 Ascertain Consequences
Explicate Problem
Assess Problem as Difficulties
ws from... references not tracked back to RCA rationales
RCA frame unavailable
Ascertain Causes
reading tools uncoupling .leads to... RCA frame inaccessible
Assess Problem as Solutions

MR1 realization in DScaffolding

» Reading purposes are ticked off through a
special node: “Supporting Evidences?”
* Akin to mind mapping practices

» Adding “Supporting Evidences?” as a child
turns the parent into a “reading purpose”

* This causes the node’s background colour to
change

© Oscar Diaz
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MR2: ANNOTATE RESOURCES

ACCORDING TO CURRENT RCA
CONCERNS

© Oscar Diaz 143 on e )R

Mendeley’s highlight palette to be
derived from MindMeister

ece Mendeley Deskiop
m[ v & =) B VPOV & | @ < @ Q- Se|

Select  Pan  Note Highlight

No longer RCA & reading f
to0ks uncouping

RCA & reading tools 0]
uncouping

Id [m=a=6 , ‘essing Stakeholder Interests in Design Science Research 95

[ loss of apporaunity O

lack of engagement ()

ThiS pa| o ey, 0| TESSES the above concerns by critically examining the issue
of stakeho| ceeeicer poner ‘\ goals in DSR. The identification, selection and inclusion
of stakehc.__-_ ... ..._..'participation in determining goals are (or should be) key
issues in both design practice and in DSR. Failure to consider and include possible
stakeholders in DSR (or in design practice) can be viewed as a form of systematic
communication distortion, resulting in the loss of communicative action in favour of
instrumental action (Habermas, 1983). Such communication distortion is perpetrated
by IS Design Science researchers in the interest of business (managers and owners). It
is potentially at the expense of others, by preventing them from representing their
own interests (e.g., their own emancipation).

But, how can and should we judge which stakeholders to include and how to avoid
such distortion? What about DSR (as opposed to design practice) affects our answer
to this question? What guidance should we give to the Design Science Researcher? To

analyse and answer these questions, this paper employs Crmcal Systems Heurlstlcs
(COCLIN (TTleinh 1002 1007 NMNNI\ W avnawe TTla L
© Oscar Diaz
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Unfortunately, Mendeley’s palette can not

be configured (pending request)

o0 e Mendeley Desktop
LIE BY D jevIBOIVE & | & B Ke Q- Se|
Select Pan Note Highlight

No longer RCA & reading

-

’ RCA & reading to0s [6)
uncoupling
Id (== ‘essing Stakeholder Interests in Design Science Research 95
[ Imsu!oppo’qn:y‘,j
This pa| ey | reSSes the above concerns by critically examining the issue
of stakehe| ceceiceioweer )1 goals in DSR. The identification, selection and inclusion
of stakehc.=_"_ .- _.__'participation in determining goals are (or should be) key

issues in both design practice and in DSR. Failure to consider and include possible
stakeholders in DSR (or in design practice) can be viewed as a form of systematic
communication distortion, resulting in the loss of communicative action in favour of
instrumental action (Habermas, 1983). Such communication distortion is perpetrated
by IS Design Science researchers in the interest of business (managers and owners). It
is potentially at the expense of others, by preventing them from representing their
own interests (e.g., their own emancipation).

But, how can and should we judge which stakeholders to include and how to avoid
such distortion? What about DSR (as opposed to design practice) affects our answer
to this question? What guidance should we give to the Design Science Researcher? To

analyse and answer these questions, this paper employs Critical Systems Heuristics
(COQCLT\ (TTleinh 1002 1007 9NN\ Warnar TTla kL A
© Oscar Diaz

MR2 realization in DScaffolding

» Placing MindMeister-generated cheat-
sheet by Mendeley

. e ey, ~ Reading with a purpose |
Vs o e lOl-lfalallclo a-s
S bm Now  Wowgt | Ovelow pm  Sme  bep Highlighting colors to be used in

| © S

Blue
© Purple

Mendeley for purposeful quotes.

© Pink -
Id ©Ored ind Addressing Stakeholder Interests in Design Science Research 95 No longer RCA & reading
¢ g:me tools uncoupling

This paper partially addresses the above concerns by critically examining the issue

. . o X : A > RCA & reading tools
of stakeholders and design goals in DSR. The identification, selection and inclusion

of stakeholders and their participation in determining goals are (or should be) key Eacovping

issues in both design practice and in DSR. Failure to consider and include possible
stakeholders in DSR (or in design practice) can be viewed as a form of systematic

communication distortion, resulting in the loss of communicative action in favour of
instrumental action (Habermas, 1983). Such communication distortion is perpetrated

by IS Design Science researchers in the interest of business (managers and owners). It
is potentially at the expense of others, by preventing them from representing their

own interests (e.g., their own emancipation). research effort discotinui
But, how can and should we judge which stakeholders to include and how to avoid hd

such distortion? What about DSR (as opposed to design practice) affects our answer
to this question? What guidance should we give to the Design Science Researcher? To 3
analyse and answer these questions, this paper employs Critical Systems Heuristics TrEliEE
(OQLIY (1T h 1002 1007 MMNNI Wa. TTeinh wiha £ Tha h

overconfident problem

© Oscar Diaz
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MR3: INCORPORATE ANNOTATIONS AS
PART OF RCA DIAGRAMS

© Oscar Diaz

Annotation nodes are automatically
created by DScaffolding

Supporting Evidences? Joss of opportunity follows from... imporaant facts ovedooked

-
follows from.
Supporting Evidences? @ research efon discotinuty 4 £ Ascertain Consequences

poor reference recoverabiity
follows from. references not tracked back to RCA rationales:
reading insights forgorten

Supporting Evidences? RCA & reading tools uncoupling ..Jeads to. RCA frame inaccessible

© Oscar Diaz
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Annotation nodes are automatically

created by DScaffolding

‘ | have exper e time
I spent becoming clear about what i 2 N
e s e e Supporting Evidences' loss of opportunity follows from... portant facts overlooked

how to investigate them. It taok

me two years”
Supporting Evidences? @ lack of engagement )

R i, boredom il 2 Ascertain Consequences

Supporting Evidences? @ research effort discotinuity

Supporting Evidences? = roreads ..follows from... poor reference recoverabilty

Supporting Evidences?@ [T follows from...  reading insighs forgotten

.follows from... references not t tracked back to RCA rationales

RCA frame unavailable

Ascertain Causes

Supporting Evidences? e .leads to... RCA frame inaccessible

© Oscar Diaz

MR3 realization in DScaffolding

» DScaffolding monitors Mendeley folders

» On entering a mind map, DScaffolding
creates “annotation nodes” out of
annotations in the namesake Mendeley

folder

© Oscar Diaz
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Functional Meta-requirements DScaffolding Features

“Supporting Evidences?” node

MRI: Identify RCA concerns
“Who else addresses it? " node

MR?2: Annotate resources according to cur- Concern cheat sheet
rent RCA concerns (the purpose pipe) - | Right mouse context menu for concerns
“Amnotation” node

MR3: Incorporate annotations as part of | Background colour & icons used to capture

RC4 (the annotation pipe) “the quality of the annotation”
Tracking of annotation repositories
© Oscar Diaz 151 one k/w\l/\}v

General architecture

RCATool ReadingToolA ReadingToolB
RCAToolAdaptor ReadingToolAAdaptor ReadingToolBAdaptor
A A A
v v v
Backplane
A
v
RCAToolReadingToolATranslator RCAToolReadingToolBTranslator

© Oscar Diaz
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RCATool ReadingToolA ReadingToolB
MindMeister Hypothes.is Mendeley
A A A —
v
RCAToolAdaptor ReadingToolAAdaptor ReadingToolBAdaptor
A A A
v v v
Backplane
* JavaScript
A
v
RCAToolReadingToolATranslator RCAToolReadingToolBTranslator
Browserpluain-for Chrome
=3} r’l“ulll TVUT  VTiITviITTe \\
© Oscar Diaz

Purposeful Artefact
Invention/Design

Enhancement or creation
of a method, product,
system, practice, or
technique

‘1
Building
Solution Space and

Problem theories
Utility theories or
hypotheses

Problem
Diagnosis

Understand problem space
Problem causes and
consequences

Formative Evaluation
Summative Evaluation
Naturalistic Evaluation
Artificial Evaluation

\k\\

© Oscar Diaz
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Evaluation

» Even once built, a purposeful artefact is still only
hypothesised to be useful to address problems
unless it is evaluated

» Need to provide evidence that:
* The artefact works
» The artefact has utility for its purpose

* Use of the artefact solves the problem and/or
provides the benefit or improvement expected

» The design theory is correct

© Oscar Diaz

DESIGN science:

building the artefact

by providing
an “RCA

presence”
( when reading |

that satisfies
“seamless

Teaciy ) integration with
PhDN \ 4 reference
managers”

his is the “Design” part of DSR
Without this, there is not IZ‘))SR'\\

nekijn
2%

© Oscar Diaz
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design SCIENCE:

evaluating the artifact

by providing
an “RCA
presence”

when reading |

Improve
focus reading
during PhD

in order to

improve re-
call of
research
articles

his is the “Science” part of DSR
Without this, there is not QS\F

N
on e/lg/u/n

© Oscar Diaz

Remember: the ultimate goal Is

“‘RCA presence”

“seamless
integration with

g
A

in order to :
improve re-call of “=g
research articles

» DScaffolding is “just” the means to prove this
theory!

» Knowledge & understanding of a problema and
its solution comes from the construction and
evaluation of artefacts

© Oscar Diaz

) \\
©nekjin
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What is meant by “providing an

RCA presence when reading”? Q

Z?‘,Qdc'ﬂg When on-line Focus fr_ame Unfopus
resence “PhD reading” IQaCC§SIbIe/ reading
P eading inexistant
will )
prevent

Functional requirements
Identify RCA concerns

Annotate resources along RCA concerns
(the concern flow)

Frame annotations as part of RCA
(the annotation flow)

© Oscar Diaz

How have these requirements
realized for your platform?

| Functional requirements

Realization

Identify RCA concerns Supporting Evidences? node

Who else addresses it¢ node

Annotate resources along RCA concerns concern cheat sheet

(the concern flow) right mouse context menu for concerns

Frame annotations as part of RCA “Annotation” node.

(the annotation flow)

Background color & icons used to capture “the quality of the annotatior

Tracking of annotation repositories
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[ Functional requirements Realization

| Identify RCA concerns Supporting Evidences? node
Who else addresses it? node

Annotate resources along RCA concerns concern cheat sheet

(the concern flow) right mouse context menu for concerns
Frame annotations as part of RCA “Annotation” node.
(the annotation flow) Background color & icons used to capture “the quality of the annotat
Tracking of annotation repositories

»Was the “Supporting Evidences” node
effective on identifying RCA concerns?
(functional)

« without disrupting the RCA flow (non-
functional)

© Oscar Diaz

| Functional requirements | Realization
Identify RCA concerns Supporting Evidences? node
' Who else addresses it? node
|Anﬂomte resources along RCA concerns concern cheat sheet
(the concern flow) right mouse context menu for concerns
Frame annotations as part of RCA “Annotation” node.
(the annotation flow) Background color & icons used to capture “the quality of the annotation
Tracking of annotation repositories

» Was the cheat-sheet effective on
annotating papers along RCA concerns?
(functional)

—without disrupting the reading flow (non-functional)

© Oscar Diaz
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If so, where requirement fulfilment enough to

achieve the "world change”: focused reading?

» Did the “RCA presence” help me to keep
focus while reading in Mendeley?

» How to measure focus?

* Was there an increase in the number of color-
coded annotations?

« Was there a consistent use of annotations
along the paper?

* Did annotation take place in a coherent time
frame?

S SO
one k\/‘l/\}v

© Oscar Diaz

If so, we have a theory!

1. Did “realization” meet “requirements”?

2. If so, where requirement fulfilment enough
to achieve the goal: focused reading?

3. If so, we have a theory!

* Our Design Theory states that RCA might provide
main drivers of attention when reading.

» Notice: DScaffolding is “just” the means to

© Oscar Diaz
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Empirical validity

» For empirical work to be acceptable as a
contribution to scientific knowledge,
readers need to be convinced that the
conclusions drawn from an empirical study
are valid.

» Validity: the degree of support for a
conclusion of a fallible inference

© Oscar Diaz

Empirical validity. Setting

Theory Domain

.............................................................
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] \
1
: RCA might provide main drivers 1
: of attention while reading Theory Domain
|
: |
\ /'
T \‘I
|
] Context X Artifact — Effects !
. .
] PhD reading X RCA presence Conceptual Dloma"
| > focus reading |
\ 1
__________________ operationalizes ______________
! )
|
! # highlights (kind of proxy for . : .
| focus) Empirical DorPaln
: highlight type & time :
\
© Oscar Diaz
Construct Validity
> The amount Of e e e e
correspondence @ Theory Bomain
between S, _.
« an unobservable | Conceptu Doman
concept & nsnet 7777 ] s
- measurable indicators Empirical Domain

of that concept’s
properties.
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Construct Validity.

Focus Reading

» Construct: Highlighting as an manifestation
of focus reading

* Measures:

—Was there an increase in the number of colored
annotation used?

—Was there a consistent use of annotations along
the paper?

—Did annotation take place in a coherent time
frame?

» Threats:
* Do you agree highlighting implies focus?

© Oscar Diaz

Internal Validity

» The degree of support for
the claim that a relation
between two variables is
causal

» There should not exist
alternative explanations
for the relationships
identified between our :
research model : e e
constructs

© Oscar Diaz
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Internal Validity

Focus Reading

> PhD research X RCA presence > focus
while reading

» Was participation somehow being
influenced by the novelty of the approach
(confounding variable)?

» Are participants in the experiment
representative of the target audience?

© Oscar Diaz

External validity

> It tackles the
representativeness of the
study, and the ability to
generalize the
conclusions beyond the
scope of the study itself.

Internal External
Validity Validty

© Oscar Diaz
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External validity

Focus Reading

> Generalize the audience:
* PhD students = senior researchers
 Web research - SE research

» Generalize the documents being read
* research papers - tabloids

» Generalized the tooling
* Mendeley - Zotero

© Oscar Diaz

When to conduct evaluation:
Formative & Summative Evaluation

= Formative Evaluation — Helps identify areas of needed
improvement during development

= Summative Evaluation — Evaluates the “final” artefact

A—h—h—h—h—h—A

|

Zero or more One or more
formative evaluations summative evaluations

© Oscar Diaz

University of the Basque Country
Computing Science Department, San Sebastian (Spain) 64



oscar.diaz@ehu.es 20/6/18

How to conduct evaluation:

Naturalistic & Artificial Evaluation

» Naturalistic Evaluation

* Good for evaluating effectiveness of a purposeful
artefact, especially a socio-technical artefact, in real
use

* More or less satisfies three realities: real users, real
system, real problem

» Artificial Evaluation

* Good for evaluating the efficacy of a purposeful
artefact, controlling for confounding variables and
determining that the artefact (not something else)
causes the desired effect

S SO
one k\‘l/\}v

© Oscar Diaz

A

Naturalistic

Avrtificial

Formative Summative
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Naturalistic

Avrtificial

iurely Technici
>

Formative

Summative

EVALUATING
DSCAFFOLDING
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Which strategy?

Naturalistic

Avrtificial

© Oscar Diaz

CONCLUSIONS
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DSR involves three realms

Environment Design Science Research Knowledge Base
Application Domain Foundations
Build Design
- People Artifacts & - Scientific Theories
> Processes P & Methods
- Organizational
Systems Relgvance Cytle Rigor Cycle - Experience &
Design
i - Reduirements Cycfe - Gfounding Expertise
- Technical -Fle|d Testing - Afiditions to Kig
Systems - Design Products
" ~——"] & Processes
- Problems & Evaluate
Opportunities
© Oscar Diaz 195 one k&%
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DSR is a search process

Design Science Research

Knowledge Base

Environment
Application Domain
® People
* Organizational
Systems
¢ Technical Relevance Cycle
Systems
® Requirements
® Field Testing
® Problems
& Opportunities

Build Design
Artifacts &
Processes

Design

Cycle ® Grounding

Rigor Cycle

® Additions to KB

Foundations

® Scientific Theories
& Methods

® Experience
Expertise

* Meta-Artifacts
(Design Products &
Design Processes)
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Evaluation criteria for research papers

1. Design of an Produce the research an it-artefact, that includes a construct, a model or an
artefact instantiation.
2. Problem Is the research problem and objective of the it-artefact important? Is the it-
relevance artefact or solution relevant business problem?
3. Design Could the results be verified?
evaluation Are the evaluation method rigorous and well-defined?
Is the utility, quality and efficacy rigorously demonstrated?
4. Research Is there a contribution?Is it significant?
contribution Is the contribution timely interest?

5.Researchrigor  Are the results correct?
Are the all technical detail correct? Are they sensible?

6. Designas a Are the researchers utilized available means?
search process Do the results satisfy laws on the problem environment?

7.Communication Are the appropriate conclusions drawn from the results?

of research Can the paper be understand?
Is it clearly written?
Is the results presented effectively both to the technology-oriented and
management oriented audiences?
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