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Chapter 5:
Research Methods



Quantitative Methods



Cornerstones of Quantitative Methods (1)

* Procedures that feature research methods such as experiments or surveys and
which are characterized by an emphasis on quantitative data (think of these
procedures as having a focus on “numbers”).

» Quantitative data are types of data whose value is measured in the form of
numbers, with a unique numerical value associated with each data record.

» Quantitative methods emphasize state-of-the-art analysis of such data to create
valid and reliable general claims.



Cornerstones of Quantitative Methods (2)

» Quantitative methods emphasize (post-) positivist philosophy.

= Positivist researchers generally assume that reality is objectively given and can be
discovered by a researcher and described by measurable properties independent of the
observer (researcher) and his or her instruments.

= |nterpretive researchers, on the other hand, start out with the assumption that access to
reality (given or socially constructed) is only through social constructions such as language,
consciousness, and shared meanings

» Ontologically, quantitative research is based on the idea that scientific theories can be
ﬁ)_roposed that can be falsified by comparing theory to carefully collected empirical data.
he world has an objective reality that can be captured and translated into testable
hypotheses, usually In the form of statistical or other numerical analyses

= Example: Einstein’s theory of relativity really became trusted when in 1919, Eddington’s
eclipse observation showed that Einstein’s predictions were correct and Newton'’s
predictions incorrect.



The hypothetico-deductive model to science

Researchers posit a new theory in the form of one or more hypotheses (e.g., an alternative
hypothesis that people with small hands type faster), expressed in contrast to a null
hypothesis of no effect (e.g., people with small hands do not type faster).

TR

They design an empirical study to obtain data (e.g., measures of typing speed and hand Report findings

size). Develop hypotheses

They collect the data from a sample (e.g., a group of students or knowledge workers).

They test their hypotheses, by analyzing the gathered data and calculating one or another

test statistic (e.g., a t-test comparing typing speed of those with large hands to those with Hypothe.t|co-

small hands). They calculate a probability, the p-value, under the assumptions of a Interpret results de(.jUCt.'\./e

specified statistical model, that a particular test statistic (e.g., the average typing speed) scientific Design study
would be equal to or more extreme than its observed value. Through this test, they process

examine in the data whether the null hypothesis holds true in the population (e.g., people

with small and large hands type at the same speed). This prediction is called a null

hypothesis because it typically assumes the absence of an effect (i.e., no difference in

typing speed). The p-value—the probability of finding a difference in typing speed in our Analyze data to evaluate

sample, assuming that there is no difference in the population—is then usually compared hypotheses

to certain thresholds (typically 0.05 or 0.01) known as the alpha protection level. \\_/Conect data

They interpret the results from the statistical tests. If the null hypothesis is rejected,
researchers typically construe this result as denoting “accept” or “support” for their stated
alternative hypothesis (that people with small hands indeed type faster).

Mertens, W., & Recker, J. (2020). New Guidelines for Null Hypothesis Significance Testing in Hypothetico-
Deductive IS Research. Journal of the Association for Information Systems, 21(4), 1072-1102.



Fundamentals of Quantitative Methods

* The Importance of Measurement

* Quantitative methods depend heavily on exact measurement. measurement
provides the fundamental connection between empirical observation and the
theoretical and mathematical expression of quantitative relationships



Measures and measurement

Theory Instrumentation Reality
Measure ; i afi Measuremen
Conceptualization Operationalization <_t> Real-world domain
and data
\ J \ J \ J

Primary measure issue:
shared meaning

Primary measurement issue:
accuracy

Burton-Jones, A., and Lee, A. S. 2017. "Thinking About Measures and
Measurement in Positivist Research: A Proposal for Refocusing on
Fundamentals," Information Systems Research (28:3), pp. 451-467.



Two requirements of measures and
measurement

* The variables that are chosen as operationalizations must also guarantee that
data can be collected from the selected empirical referents accurately (i.e.,
consistently and precisely). This step concerns the reliability of measurement.

* The variables that are chosen as operationalizations to measure a theoretical
construct must share its meaning (in all its complexity if possible). This step
concerns the validity of the measures.

Burton-Jones, A., and Lee, A. S. 2017. "Thinking About Measures and
Measurement in Positivist Research: A Proposal for Refocusing on
Fundamentals," Information Systems Research (28:3), pp. 451-467.



Reliability and Validity

OO006

Neither reliable nor valid Reliable but not valid Valid but not reliable Both reliable and valid




Validity

= Validity describes whether the operationalizations and the collected data share
the true meaning of the constructs researchers set out to measure.

» Can be assess theoretically and/or empirically.



Types of Validity

= Content validity

= refers to the extent to which a researcher’s conceptualization of a
construct is reflected in her operationalization of it, that is, how well a
set of measures match with and capture the relevant content domain of
a theoretical construct.

» Content validity is important because researchers have many choices
In creating ways to measure a construct. Did they choose wisely so
that the measures they use capture the essence of the construct? They
could, of course, err on the side of inclusion or exclusion.

= Assessments may include an expert panel that peruse a rating scheme
and/or a qualitative assessment technique such as the Q-sort method.



Types of Validity

= Construct validity

is an issue of operationalization and measurement between constructs. The
baseline issue here is whether different theoretical constructs are separable from
each other.

Convergent validity: Items or phrases in the instrumentation are not related in the
way they should be or they are not related in the ways they should not be.

Discriminant validity: Items or phrases in the instrumentation do not segregate or
differ from each other as they should.

Nomological validity: assesses whether measurements and data about different
constructs correlate in a way that matches how previous literature predicted the
causal (or nomological) relationships of the underlying theoretical constructs.

Construct validity is typically assessed empirically through statistical, correlational
logic.



Types of Validity

* Internal validity

» assesses wWhether alternative explanations of the dependent variable(s) exist that
have not been ruled out.

= Factors:
» temporal precedence of Vs before DVs

= Covariation
= ruling out rival hypotheses

» Typically assessed through the inclusion of statistical control variables such as
firm size, experience, gender, etc.



Types of Validity

» Other types of validity
= Manipulation validity

» used in experiments to assess whether an experimental group (but not the control group) is faithfully
manipulated and we can thus trust that any observed group differences are in fact attributable to the
experimental manipulation.

=  Statistical conclusion validity

= assesses the appropriate use of statistics to infer whether the presumed independent and dependent
variables co-vary as predicted

= Predictive validity

= assesses the extent to which a measure successfully predicts a future outcome that is theoretically
expected

= Ecological validity
= assesses the ability to generalize study findings to real-world settings



Reliability

= describes the extent to which a measurement variable or set of variables is
consistent in what it is intended to measure.

* important to the scientific principles of replicability because reliability implies that
the operations of a study can be repeated in equal settings with the same
results.

= Sources of reliability problems often stem from a reliance on overly subjective
observations and data collections.



Types of Reliability

* Internal consistency

* measures whether several measurement items that propose to measure the
same general construct produce similar scores.

* The most common test is through Cronbach’s (1951) alpha.



Types of Reliability

» Interrater reliability
* |s important when several subjects, researchers, raters, or judges code the same data

= When a range of individuals (multiple study subjects or multiple researchers, for
example) all rate the same observation and we look to get consistent, consensual
results

= Cohen’s (1960) coefficient Kappa is the most commonly used test.



Types of Reliability

= Other types of reliability

» unidimensional reliability, composite reliability, split-half reliability, or test-retest
reliability

= See optional reading

Straub, D. W., Boudreau, M.-C., & Gefen, D. (2004). Validation Guidelines for IS
Positivist Research. Communications of the Association for Information
Systems, 13(24), 380-427.



Developing and Assessing Measures and
Measurements

» Establishing reliability and validity of measures and measurement is a
demanding and resource-intensive task.

* The first rule should always be to identify and re-use where possible, existing
measures and measurements that have already been developed and assessed.

= Examples:

» the Handbook of Management Scales
(https://en.wikibooks.org/wiki/Handbook of Management Scales)

» the Inter-Nomological Network (https://inn.theorizeit.org/)



https://en.wikibooks.org/wiki/Handbook_of_Management_Scales
https://inn.theorizeit.org/

Procedure for Developing and Assessing New
Measures and Measurements

Define the conceptual domain of a construct RE'T;::;::’:“z;i:jﬁf
generate pools of candidate measurement :
items are for each construct s
Purify the list of candidate items through
testing and revisions N s
obtain statistical evidence for reliability and
validity of the measures and measurements i -
1| e
=

—




Types of Quantitative Methods

General QtPR Research Approaches

Descriptive

research
describes the current
status of some
identified variables to
provide systematic
information about

some phenomena.

Correlational

research

identifies and
interprets relationship
patterns between
variables but does not
establish causal
mechanisms far the

observed patterns.

Quasi-
experimental
research
attempts to establish
cause-effect
relationships between
non-equivalent
groups. Statistical
tests of equivalency
are used to rule out
confounds.

True
experimental
research
establishes cause-
effect relationships
between variables by
manipulating
randomly assigned
groups to determine
the effect of
treatments on
dependent variables.




Descriptive/correlational quantiative research:
Survey

A non-experimental, observational research method that does not involve controlling or manipulating independent variables.

to gather information about the characteristics, actions, perceptions, attitudes, or opinions of a large group of units of observations (such as individuals, groups, or
organizations), referred to as a “population”.

involve collecting data about a population from a random sample of that population through questionnaire-type instruments that can be distributed and completed
via mail, online, telephone, or, less frequently, through structured interviews.

Traditionally, the dominant technique for data collection in IS.

Are preferable when
= the central questions of interest about a phenomenon are “what is happening?” and “how and why is it happening?” and
= when control of the independent and dependent variables is not required or not possible.

Can be used for at least three purposes:
= Exploration: to identify factors that appear relevant (e.g., success/failure factors)

= Description: to ascertain facts about the situations, events, attitudes, opinions, processes, or behaviors that are occurring in a population. (e.g., typical
political polls)

= Explanation: to test theory and hypothetical causal relationships between theoretical constructs (the most common form)



Example: Survey research
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Hypotheses

» Three determinants of continuance

= whether users form a positive belief about the Ease of Use
actual use of a technique, viz., whether they
find it useful and easy to use in actual
process modelling practice, and

» whether users are able to confirm (or — intention to

Usefulness Continue to

disconfirm) initial expectations from the pre- Usg
usage phase about a technique.

Satisfaction

Confirmation

Recker, J. (2010). Explaining Usage of Process Modeling Grammars:
Comparing Three Theoretical Models in the Study of Two Grammars.
Information & Management, 47(5-6), 316-324.



Measurement development

Instructions

In the following, you will be given four defimitions {of construct deficit, redundancy, overload,
and excess) and for each definition 2 mumber of items contamed in 2 table.

It 15 asked of you to assess these items independently from each other, as to how well they fir the
content of the grven defimtion, m the sense how appropmate they are for being used as a
measurement item (nsing 2 Likert-seale) for the ziven definition. The assessment should be done
usmg a seale from 1 (fits extremely poordy) to 7 (fits extremely well).

Conzider the following example: it was found that with respect to the defimtion of percerved
usefulness (“the degree to which a person belisves that using a paricular system would enhance
his or her job performance™), the item “Unng the system increases my work productivity” fies the
defimtion m the sense that it 15 appropnate for measunng an mdrnidual's perception of the
usefulness of a system using 2 7-point scale with the endpoints “T strongly disagree” and “T
strongly agree™.

The same prnciple applies to this test. To better understand this fest, comsider the followmg
example that 15 based on the works of Davis (1986, 1989) and considers vanous aspects of the
usefulness of an IT system MNote here that the rankings are grven for illustation puposes only and
do not necessanly reflect an appropnate judzement.

Defimition:

Perceived usefulness of an IT system is the degree to which a person believes that using the
system would enhance his or her job performance,

Trems:
Ttem Deseription Ramk
Usmg an IT system mmproves moy job performance [
An IT system supperts erttical aspects of my job 5
Usmg an IT system saves me time 4

Usmg an IT system enables me o accomphish tasks more quckly

Usmg an IT system mmproves the quality of the work I do 3




The Instrument

Fualuation of fhe Business Process Modeling Matation (v1 1)
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Survey administration

Population: all process and systems analysts
Sample: convenience sample (all | could get)
Administration: Web-based survey

Sample size: about 600 if | remember correctly.

14.02.2022

«BPTrends

PO

mouncement through BPTrends

Go Flow

mcement through Go Flow blog

30



Results: Demographics

Aspect Values Frequency  Percentage -
Organisational demographics
Tvpe Public sector 186 315
Private sector 344 .583
Unspecified 60 102
Size Less than 100 158 268
Between 100 and 1000 134 227
Country of erigin More than 1000 238 403
O  Austaia B e Size of modelling team Less than 10 380 644
B Urited States W Foans Between 10 and 50 128 217
0 Gemeny O e More than 50 22 038
Unspecified 60 102
L] Ganada O Seain Personal demographics
M Swizerand B Denmark Contment of origin Africa 14 024
@ chie Bl ewZealand Asia 36 061
W i W o Europe 175 297
- . North Amenica 133 225
O treirsor W Urrested Oceania 132 224
South America 40 {068
Unspecified 60 102
Continent of origin Tvpe of training Formal/certified BPMN course 56 095
O Aca Internal/in-house BPMN course 30 051
B e University BPMN course 24 041
On the job traming 78 132
[0 Europe Learnt the technique myself 212 359
L] Nerth America Read the specification 116 197
B Oceania Other 14 024
O SouthAmerica Unspecified 60 .102
B Unspecifed Guidelines 1n use Yes 236 400
No 294 498
Unspecified 60 102
Set of BPMN constructs in~ Core set 192 325
use Extended but not full set 200 234
Full set 138 339

14.02.2022 Unspecified 60 102




Statistical

results about the hypotheses

Confirmation Key
bl p <0.001
0.47** ** p<0.01
Perceived * p<0.05
Usefulness 0.42** ns non significant

R?=0.42

0.26***
Satisfaction
R?=0.58
Perceived Ease
of Use
Intention to

Continue to
(VY-
R? =0.40




Interlude — shared variance

» R2 describes how much variance in the levels of the dependent variable is
explained through the variance in the levels of the independent variable(s).




The Problem is...

= Reality is much more complex than our sets
of 1,2,3,... explanatory variables.

= Remember:
Our measures
always, invariably,
contain error.




Guidelines for survey research

. Carry out careful development and assessment of measures and measurements.
. Pre- and pilot-test your survey instrument.

. Disclose your sampling strategy.

. Report a profile of the sample framework.

. Include your instruments in your reports.

. Report your response rate.

. Establish validity and reliability.

. Follow the latest guidelines for data analysis.



Example: experimental research
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Experimental research

Quantitative methods specifically intended to examine cause-and-effect relationships.

used to examine such relationships by imposing a treatment on one group of respondents (the treatment group) but not
on another group (the control group) while maintaining control over potential confounding factors.

Treatment: a manipulation that an experimenter administers to the treatment group so the experimenter can observe a
response.

Primary advantage: Internal validity
Primary disadvantage: ecological validity
Often considered “the gold standard”.

Can take place in the laboratory (lab experiment) or in reality (field experiment)



Example: Skinner‘s Box

« N

Antonko EQas

14.02.2022



Basic experimental concepts

* Treatment manipulation

» the control for the cause in cause-effect relationships by identifying the type and

number of stimulus levels (provision versus non-provision, low/medium/high levels
of stimulus, and so forth).

= Experimental designs typically involve a phase prior to treatment manipulation called

pre-test measures, and usually a phase after treatment manipulation called post-
test measures.



Basic experimental concepts

= Experimental controls

* mechanisms employed to ensure that the responses observed are due to the
treatments and not because of confounding factors (e.g., placebo effect)

» also used in experiments to rule out rival theories, that is, alternative explanations.



Basic experimental concepts

= Randomization

» the process of selecting a sample from a population in such a way that personal

characteristics and predispositions do not interfere with the treatment or the
response to the treatment.

* Through matched allocation (expensive and difficult) or random assignment (key for
true experiments)

* Quasi-experiments lack random assignment of subjects to groups and hence
are experiments with non-equivalent groups (e.g., males versus females)



True-Experimental Designs

True Experimental Designs

Two-group Post-test-only Design

R T O post (Treatment group)
R O post (Contral group)

Two-group Pre-test-Post-test Design

R Ope T O post (Treatment group)
R Ope O post (Control group)

Two-group Covariance Design

R C T O post (T reatment group)
R C post (Contral group)

o

2x2 Mixed Factorial Design

R T Opost (Group 1)
R Taz Opost (Group 2)
R T Qo (Group 3)
R Tz Opest (Group 4)
Legend

R Random assignment

M Mon-randoem assignment

C Covariate measurement

T Treatment administration

Opre Pre-test observation measurements

Opost Post-test abservation measurements




Quasi-Experimental Designs

Quasi-Experimental Designs

Non-equivalent Two-group Design

M Opre T O post (Treatment group)
M Opre O post (Contral group)

MNon-equivalent Two-group Switched Replication Design

M Oprs T O ot Opostz (T reatment group)

M Opre O paett T O post (Control group)
Legend

R Random assignment

M Mon-random assignment

C Covariate measurement

T Treatment administration

Ogre Pre-test observation measurements

Opost Post-test observation measurements




Example: The impact of modeling grammar
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Recker, J., & Dreiling, A. (2011). The Effects of Content Presentation Format and User Characteristics on
Novice Developers’ Understanding of Process Models. Communications of the Association for
Information Systems, 28(6), 65-84.



A Better Example

Mendling, J., Strembeck, M., & Recker, J. (2012). Factors of Process
Model Comprehension — Findings from a Series of Experiments. Figure 1. Model 4 with Lotters
Decision Support Systems, 53(1), 195-206.

Figure 2. Model 4 with Cerman Text



Guidelines for experimental research

o g A~ W N

Carry out experiments only in the presence of strong theory.
Design your treatments carefully.

Perform manipulation checks.

Rule out alternative hypotheses..

Ensure ecological validity.

Check for the latest guidelines on experiments in the literature.



Qualitative Methods



Qualitative Research

Overview

are strategies of empirical inquiry that investigate phenomena within a real-life context.

are helpful especially when the boundaries between phenomena and context are not
apparent, or when you want to study a particular phenomenon in depth.

are well suited for exploratory research where a phenomenon is not yet fully understood,
not well researched, or still emerging.

are also ideal for studying social, cultural, or political aspects of a phenomenon.

stresses on the “why" and “how" of things rather than the “what," “where" and “when" of
things. It involves detailed study of a small sample or group.



Examples

= Alan Peshkin’s 1986 book God's Choice: The Total World of a Fundamentalist
Christian School published by the University of Chicago Press

» Peshkin studies the culture of Bethany Baptist Academy by interviewing the students,
parents, teachers, and members of the community, and spending eighteen months
observing, to provide a comprehensive and in depth analysis of Christian schooling as an

alternative to public education.

= Paskin's work represents qualitative research as it is an in-depth study using tools such as
observations and unstructured interviews, without any assumptions or hypothesis, and aimed
at securing descriptive or non-quantifiable data on Bethany Baptist Academy specifically,
without attempting to generalize the findings to other schools.



http://www.amazon.com/Gods-Choice-Fundamentalist-Christian-School/dp/0226661997

Other examples

= Victor of Aveyron

» https://en.wikipedia.org/wiki/Victor of Aveyron
* broke new ground in the education of the developmentally delayed.

» Piaget's Theory of Cognitive Development

= http://www.edpsycinteractive.org/topics/cognition/piaget.html

» Developed a constructivist theory of learning and instruction about the process of
“coming to know” and the stages we move through as we gradually acquire this ability.



https://en.wikipedia.org/wiki/Victor_of_Aveyron
http://www.edpsycinteractive.org/topics/cognition/piaget.html

Basic tenets

= Scientific studies with procedures that feature research methods such as case
study, ethnography or phenomenology and which are characterized by an
emphasis on qualitative data.

* (Think of these procedures as having a focus on “words”)

* They emphasize understanding of phenomena through direct observation,
communication with participants, or analysis of texts, and may stress contextual
subjective accuracy over generality.



Basic principles

= Natural setting: performed in the field, studying a phenomenon in the context in
which it occurs.

* Researchers as a key instrument: researchers collect data and information
themselves, often through face-to-face interactions, observing behaviours,
studying documents, or interviewing participants.

= Multiple sources of data: researchers typically gather a variety of data of
different sorts, from interviews to documents to observations and so forth.



Basic principles

* Inductive analysis: emphasise bottom-up analysis of data and the build-up of
patterns, themes, and concepts into increasingly abstract units from the data.

= Evolutionary design: follow an evolutionary research process in which a
research plan, a theory, data collection, or analysis can unfold and change over
time as the research progresses.



Often used terms and methods

Interviews: Conversations with key informants
Observations: observing phenomena/behaviors directly
Documentation: studying documents, plans, schemes etc
Triangulation: using multiple sources of data

Coding: assigning tags or labels as units of meaning to pieces or chunks of data
collected

Memoing: a subjective commentary or reflection about what was happening at
the time or place of the data collection



Popular Qualitative Research Approaches

Ethnographic Research

= Example: the study of a particular culture and their understanding of the role of a particular disease in their cultural
framework.

Grounded Theory
» an inductive type of research, based or "grounded" in the observations or data from which it was developed

Phenomenology
= describes the "subjective reality”" of an event, as perceived by the study population; it is the study of a phenomenon.

Critical Social Research
= used by a researcher to understand how people communicate and develop symbolic meanings.

Ethical Inquiry

= an intellectual analysis of ethical problems. It includes the study of ethics as related to obligation, rights, duty, right
and wrong, choice etc.



Popular Qualitative Research Approaches

Activist Research

» aims to raise the views of the underprivileged or "underdogs" to prominence to the elite or master
classes, the latter who often control the public view or positions.

Historical Research

= to discuss past and present events in the context of the present condition, and allows one to reflect and
provide possible answers to current issues and problems.

Visual Ethnography

= uses visual methods of data collection, including photo, voice, photo elicitation, collaging, drawing, and
mapping.

Autoethnography
» the study of self: a method in which the researcher uses their personal experience to address an issue.



Qualitative versus Quantitative Methods

Purpose

Research Process
Form of Reasoning
Nature of Findings
Researcher Beliefs
Research Literature
Research Question

Research
Skills

to explain & predict; to test, confirm and validate
theory

focused; deals with known variables; uses
established guidelines; static designs; context free;
objective

deductive - from general case (theory) to specific
situations

numerical data; statistics; formal and 'scientific'
there is at least some objective reality that can be
measured

relatively large

confirmatory or predictive

to describe & explain; to explore and interpret; to generate theory

holistic approach; unknown variables; flexible guidelines;
‘emergent’ design; context bound; subjective

inductive - from specific situation to general case

narrative description; words and quotes; personal voice; literary
style

there are multiple, constructed realities that defy easy
measurement or categorization

relatively limited

exploratory or interpretive

statistics and deductive reasoning, and able to write inductive reasoning, attentiveness to detail, and able to write in a
in a technical and scientific sRgleker, J. (2022). ScientificReseslitpriarynfarnative Sydeems: A Beginner's Guide (2nd ed.). Springer.



Why and when we choose qualitative research

Research Design Decisions

Method Qualitative VS. Quantitative
Aim Exploratory Vs. Explanatory
Boundary Case Vs. Statistical
Setting Field Vs. Laboratory
Timing Longitudinal VS. Cross-sectional
Outcome Descriptive VS. Causal

Ambition Understanding Vs. Predicting



Genres of Qualitative Research

Sarker, S., Xiao, X., Beaulieu, T, and Lee, A. S. 2018. "Learning from First-Generation Qualitative
Approaches in the Is Discipline: An Evolutionary View and Some Implications for Authors and Evaluators

(Part 1/2)," Journal of the Association for Information Systems (19:8), pp. 752-774.
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Figure 2a. A Map of First-Generation Genres in Qualitative Research



Inductive vs Deductive: Using Theory — or not

= A priori theory * No a priori theory
» |Informs an understanding of possible * You enter data collection with a “blank
answers to RQ before you do your study slate”
= Can be used to develop interview » Avoids bias towards a certain
protocol perspective, idea or concept
= |dentifies relevant concepts and = No guidance on interview protocol focus

relationships that you can develop
questions about

= Allows you to evaluate the theory based
on the results

= Do your interview findings resonate with
the theory, confirm or disconfirm it?

= Needs to be broad, open and generative
so you don’t “miss anything important”

= Can lead to the generation of entirely
novel theory

= May lead to findings that have already
been explained by existing theory



Two Primary Uses of Qualitative Methods

* In exploratory research: * In explanatory research:
to discover to test, explain or compare
» Example = Example
= Dutta, S., Zbaracki, M.J., and = Markus, M.L. "Power, Politics,
Bergen, M. "Pricing Process as a and MIS Implementation,"
Capability: a"Resourc_e-based Communications of the ACM
Perspective," Strategic (26:6) 1983, pp 430-444.

Management Journal (24:7) 2003,
pp 615-630.



Dutta, S., Zbaracki, M.J., and Bergen, M. "Pricing Process as a
Capability: a Resource-based Perspective,” Strategic Management
Journal (24:7) 2003, pp 615-630.

A primarily inductive application of the case study method

Analysed data from a study of the pricing process of a large manufacturing firm
Compared the data to existing theories.

Then developed a new theory.

Then returned to the data to see how the emergent theory matched the data.

Finally returned to the theory for yet another revision



Markus, M.L. "Power, Politics, and MIS Implementation,"
Communications of the ACM (26:6) 1983, pp 430-444.

= Compares three theories of resistance with the implementation of a computer
system, using an in-depth case study to test the predictions of each theory

= Theory 1: people resist change — people are the case of resistance

* Theory 2: resistance is determined by the environment of the technology
— technology is the case of resistance

* Theory 3: interaction between characteristics of people and technology —
both are the case of resistance

* The case data is used to contrast the explanatory and predictive power of the
theories



Case study

Case study research uses empirical evidence from one or more organizations
where an attempt is made to study the subject matter in context. Multiple
sources of evidence are used.

Myers, M.D. Qualitative Research in Business and Management Sage, Thousand Oaks, California, 20009.

Three important points:

* |n business, the case is very often a firm or organization even if the subject
matter is not.

* The difference to ethnography is that case study normally does not involve
participant observation or fieldwork.

» Case study research is per se philosophically neutral.



Qualitative R

esearch

» Case Study Designs

Single-case designs

Multiple-case designs

Case Case Case
Holistic
(single unit
of analysis)
Case Case
Case Case Case
Unit of Unit of
analysis 1 nit of analysis 1 nit of
analysis 2 analysis 2
Embedded
. Unit of analysis 1
(multiple
units of
analysis)
Case Case
Unit of analysis 2 Unit of Unit of
analysis 1 nit of analysis 1 nit of
analysis 2 analysis 2




Single-case Designs

» Single cases are often argued to be idiosyncratic — not affording great potential
for development of abstract, generalizable theory

* However, they are still useful in many situations for purposes of knowledge
contributions

= Often a particular rationale is needed for single-case designs
= Critical case: case meets all conditions for testing a theory.
= Unique case: case is extreme or rare.
= Representative case: case is typical for everyday/commonplace situations.
» Revelatory case: case presents a previously inaccessible opportunity.

» Longitudinal case: case reflects the change of a subject matter over two more different
points in time.



Example Single Case Study

ar t( !r]y SPECIAL ISSUE: IS & ENVIRONMENTAL SUSTAINABILITY

SENSEMAKING AND SUSTAINABLE PRACTICING:
FUNCTIONAL AFFORDANCES OF INFORMATION
SYSTEMS IN GREEN TRANSFORMATIONS'

Stefan Seidel
Institute of Information Systems, University of Liechtenstein, First-Franz-Josef-Strasse,
94530 Vaduz, LIECHTENSTEIN {stefan_seidel@uni.li}}

Jan Recker
Information Systems School, Queensland University of Technology, 2 George Street,
Brisbane QLD 4000, AUSTRALIA {j.recker@qut edu.au}

Jan vom Brocke
Institute of Information Systems, University of Liechtenstein, Flrst-Franz-Josef-Strasse,
9490 Vaduz, LIECHTENSTEIN {jan.vom.brocke@uni.li}

This paper explores how a world-wide operating software solutions provider implemented environmentally
sustainable business practices in response to emerging environmental concerns. Through an interpretive case
study, we develop a theoretical framework that identifies four important functional affordances originating in
information systems, which are required in environmental sustainability transformations as they create an
actionable context in which (1) organizations can engage in a sensemaking process related to understanding
emerging environmental requirements, and (2) individuals can implement environmentally sustainable work
practices. Through our work, we provide several contributions, including a better understanding of IS-enabled

Seidel, S., Recker, J., & vom Brocke, J. (2013). Sensemaking and Sustainable Practicing: Functional
Affordances of Information Systems in Green Transformations. MIS Quarterly, 37(4), 1275-1299.



Multiple-case Designs

Often presents more completing evidence - research appears more robust
Rationales for single-cases often cannot be satisfied by multiple cases
Require more extensive resourcing and time

Require a replication logic (a heuristic to select the additional cases):
= Literal: a case where similar results are predicted
* Theoretical: a case where contrasting results for anticipatable reasons are predicted



Example Multiple Case Study

DESIGNING DIGITAL MARKET OFFERINGS: HOW DIGITAL
VENTURES NAVIGATE THE TENSION BETWEEN GENERATIVE
DIGITAL TECHNOLOGY AND THE CURRENT ENVIRONMENT

Julian Lehmann Jan Recker
KIN Center for Digital Innovation Hamburg Business School

Vrije Universiteit Amsterdam University of Hamburg
email: j.c.lehmann@vu.nl email: jan.christof.recker@uni-hamburg.de

Youngjin Yoo Christoph Rosenkranz

Weatherhead School of Management Cologne Institute for Information
Case Western University Systems
email: yxy23@case.edu University of Cologne
email: rosenkranz@wiso.uni-koeln.de
ABSTRACT

Digital ventures must navigate a key tension as they design new digital market offerings—that is,
products or services that are embodied in digital technologies or enabled by them. On one hand,
digital ventures pursue a vision that builds on what might be possible through the generative
potential that digital technology offers, but on the other hand, they face an environment in the
here-and-now, with existing customer preferences, extant regulations, and legacy technology
Taking a designing view, we trace how six independent digital ventures in the German financial
services industry dealt with this tension as they created their digital market offerings. Our
findings suggest that digital ventures enact three designing mechanisms to resolve the tension:
bounding technology scope, transposing through digital objects, and probing the solution space.
Through these mechanisms, digital ventures construct a buffer—one that has functional,
material, and temporal dimensions—Dbenveen the vision they gradually realize through their

market offering and the here-and-now conditions of the environment digital ventures enter.

Keywords: digital entrepreneurship, designing, tension, digital market offering, case study

Accepted at MIS Quarterly
October 7, 2021

Lehmann, J., Recker, J., Yoo, Y., & Rosenkranz, C. (2022). Designing Digital Market Offerings: How Digital Ventures Navigate the Tension
Between Generative Digital Technology and the Existing Environment. MIS Quarterly, (46:3), DOI: 10.25300/M15Q/2022/16026.



Embedded and Holistic Case Designs

* Embedded design means that there is more than one unit of analysis in a study
of one or several cases related to the same object of investigation.

= allows a researcher to define an appropriate set of subunits and thereby add to
the sensitivity of the investigation

* Holistic designs characterize case studies that investigate a phenomenon on a
more global level.

» advantageous either when no logical subunits can be identified or when the
theory itself is of a holistic nature.



Qualitative Research Genres
- Case Study Procedures

oYor.

Prepare

Planning refers to identifying the research questions and
other rationale for doing a case study.

Designing refers to definin% the unit of analysis, the _
number and types of cases to be studied, and the potential
use of theory or propositions to guide the study.

Preparing involves taking the necessary steps to conduct
high-quality data collection

Collecting means executing the case study protocol(s)
and gathering data, preferably from multiple sources.

Analysing consists of examining, categorising, coding,
tabulating, testing or otherwise combining and studying the
evidence collected to draw empirically based inferences
and other conclusions.

Sharing refers to bringing case study results and findings
to a close by identifying and addressing relevant audiences
and providing them with the findings through appropriate
reporting or presentation.



Example: Positive Deviance

WISDOM IS
HERE
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PERFORMERS PERFORMERS



Planning:
Case Study protocols

QU Queensland University - *‘

of Technology [
N
woolworths

<Identifying Positive Deviance in
Fresh Food>

BAKERY DEPARTMENT

(In-store (Full/Maxi) and
Proprietary)

Plan for case site visits

Draft 24/07/2012

Jan Recker/Thomas Kohlborn/Tyge Kummer
Queensland University of Technology

QU Queensland University P =N

of Technology ) |
R
woolworths

Draft Observation Protocol
With the aim of gaining a comprehensive and detailed picture of each of the identified stores, the
following activities need to be conducted

- Observation of / participation in the following processes
o Supply process:

Production process:

Sales process

Cleaning process

Back office processes

- Document analysis:

o for the above processes, any documentation that describes, prescribes, or
documents the activities, roles, and used IT systems, will be useful for review in
order to understand the processes in more depth. This documentation will be
sourced from the internal WOWnet platform (access is already granted).

Draft Interview Protocol

Interviews are to be conducted with the following roles regarding the above processes focussed on
the stated questions above:

- Store Manager

- Department Manager

- Baker (where applicable)

- Baker's assistants / team (where applicable)
Apprentices (where applicable)
- Consumers (through survey instrument, preferably online). This work builds on previous
surveys by the Woolworths' Consumer Insights team and will likely be conducted after the
case visits.
Packers (where applicable)
- Vendor representatives for proprietary bakery (where applicable)

As a person fulfilling one role may be involved in more than one of the above processes, the
interview questions will be adapted and shaped accordingly.

Background information relevant for all interviewees:
- Whatis your role/position?
- What are your duties and responsibilities?
- How long have you been working for Woolworths?
- How long have you been working in your current position in your local store?
Other positions?
- Inwhich one of these processes are you involved (actively or passively)? List processes and
describe them.

Adapt questions based on given answers:



Designing:
Case selection based on theore&al sampling

Sales

>
Customer penetration



Designing:
Case selection based on theoretical sampling

Time plan for Site Visits
The following stores have been identified as candidates for visits.

Average store have been identified based on location (vicinity to Norwest or Brisbane CBD) plus
inclusion in 99% average performance bandwidth.

Grey highlighted names are stores that have been identified as not fully compliant with definition of
positive deviance (e.g., criteria thresholds, cross-departmental validation and/or environmental
scan).

It can be decided to eliminate or replace these stores.

PD Proprietary  PD In-store PD In-store Ave Ave In-store Ave In-store

Bakery Bakery Bakery (FULL)  Proprietary Bakery (FULL) Bakery (MAXI)
(MAXI) Bakery

SYDNEY CBD Albany Creek Burwood Plaza

MET CENTRE LEURA CAIRNS

ST GEORGES Ashmore Prospect St lves

TERRACE TOWN HALL  MACKSVILLE

MAROUBRA CULBURRA Hillsdale Manly West Potts Point

BEACH BEACH SWANSEA

FELIXSTOW S MACQUARIE Karalee Stafford Redfern

FIELDS

Specific dates will need to be negotiated between Woolworths, QUT and stores. lit is suggested to
commence with site visits from 30 July onwards. The following table details the plan at present.






Qualitative Research Genres
- Action Research

DIAGNOSING
Identifying or defining the
problem

SPECIFYING LEARNING
Identifying general
findings

EVALUATING
Studying the

action

consequences of the

ACTION PLANNING
Considering alternative
courses of action to
resolve the problem

ACTION TAKING
Selecting a course of
action

* an interactive method of inquiry

» builds upon the idea of introducing
changes or other sorts of
iInterventions into a context and
studying the effects of those actions

= distinctive feature of action research
IS the deliberate introduction of
iInterventions by the researcher



Qualitative Research Genres
- Action Research

= Advantages
» the opportunity to contribute to both academic knowledge and to solving a real-world
problem.

= combines relevance and rigor in research.

» Disadvantages
» doing action and research together is a challenging act for anyone, let alone an
Inexperienced scholar.

* assuming a position of a value-neutral, independent observer to the extent that it
allows for critical reflection and analysis, while at the same time maintaining a role
as an influencer and intervener .

= Access to participating organizations that put control to the researcher is hard to
organize.



Qualitative Research Genres
- Grounded Theory

» a type of qualitative research that relies on inductive generation (building) of
theory based on (“grounded in”) qualitative data systematically collected and
analysed about a phenomenon.

= The main purpose of the grounded theory method is theory building, not testing.

» Prior domain knowledge should not lead to pre-conceived hypotheses or conjectures about
the research that the research then seeks to falsify or verify.

= The research process involves the constant endeavour to jointly collect and compare data,
and to constantly contrast new data to any emerging concepts and constructs of the theory
being built.

= All kinds of data are applicable, and are selected by the researcher through theoretical
sampling.



Qualitative Research Genres
- Grounded Theory

= Advantages

tight and early immersion into data analysis — unlike, say, quantitative research where data analysis is
typically conducted at a much later stage of the research process.

encourages systematic and detailed data analysis and the literature provides ample guidelines for
conducting these steps.

» Disadvantages

detailed and systematic bottom-up analysis of data: It is very easy to get bogged down in data analysis
on a very low level of detalil

it is difficult to integrate data to higher levels of abstraction.

dependent on both excellent and rich data — collected typically before knowing what to look for
dependent on creative and critical thinking ability — a skill not easily learned or taught.
particularly challenging method especially for early career researchers.



Doing Qualitative Research

Traditional secondary data = Traditional primary data collection
collection methods methods
= Archival analysis (review of = Interviews
documents or other media) = Focus groups
= Content from the Internet = Observations

* Open ended surveys



Interviews for Data Collection

= A method for data collection that is

» Targeted: the focus is directly on a selected topic, Structured Feature Canno follow
] . . . Cconsis ency qmergeq I’ICW
» |nsightful: can provide causal inferences as perceived and reliability lines of inquiry
by |nterV|eweeS Semi-structured S;);:;E:sand
. . . minimizes risk
» allowing some level of control: the interviewee can use |
. . Unstructured Allows free Requires
follow-up and probing questions to steer the alkby =~ interviewee to
conversation into certain areas of interest. sboutwhat  flowing,
L €y Iin a alvemq e.
» flexible and responsive: can accommodate a range of tmportant PR s
research problems and can be used to explore 1s generated.

additional research questions if they arise.
= allow the collection of rich and descriptive data
= a familiar method: a conversation with a purpose

14.02.2022 82



Interview Protocol & Questions

* |[tems to consider:

* Do you have predetermined topics/concepts you wish to ask questions about?
= Topic guide format (semi-structured) or actual questions (fully structured)?

* How many questions will/can you ask?
» Lessis more

» What question will you ask?
* Type (what/how/when/why/etc.)
» Ending (open/closed)
= Structure (unstructured/semi-structured/structured)
» Probes (pre-determined/emergent)



Rough Procedure for Interviewing

Entry: opening question
Introduction: foster conversation
Transition: move to key questions
Core: 2-5 key questions

Closure: ending the conversation
= Summative statement (“all things considered...”)
» Validation question (“so what | think you said was ...")
= Summary question: (“anything else you want to add?”)



Qualitative Data Analysis Techniques

* Coding

» organizes raw data into conceptual categories, where each code is effectively a
category or ‘bin’ into which a piece of data is placed

= Memoing

» a subjective commentary or reflection on what was happening at the time or place of
the data collection

= Critical incident analysis

» identifying series of ‘events’ or ‘states’ that occur (e.g., in chronological order) and the
transitions between them



Example Coding

“oding a Page from a Sample Inte

.

vis Trans

The Process of Reconstructing Curriculum in a Rural High School Setting

codes Here

Close-knit community

Health of community or
community values

Change is threatening

Visionary skills of
i talented People

|

\

JJ: One thing, Lucy, that I've heard talked about was the fact that
schools reflect the strengths of communities. What do you
perceive as strengths of Greenfield as a community and how that
relates to schools?

LU: Well, | think Greenfield is a fairly [close-knit community] | think
people are interested in what goes on. And because of that, they
have a sense of ownership in the schools. We like to keep track of
what our kids are doing and feel a connection to them because of
that. The downside of that perhaps is that kids can feel that we
are looking TOO close. But most of the time, that is the nurturing

_environment that we do provide an atmosphere of concern and

care. To back up, you said the[health of the community|itself is
reflected in schools. A lot of times communities look at schools
and say they are not doing this or they aren't doing that, or we're
missing something in our schools. | think perhaps we look at the
school and see, this is probably a pretty conservative community
overall, and look to make sure that what is being talked about in
the schools really carries out the[community’s values.[There is a
little bit of an idealization | think, perhaps in terms of what we
thought of “basic education.” [And | think there might be a
tendency to hold back a little bit too much because of that
idealization of “you know, we learned the basics, the reading, the

( writing and the arithmetic.”] So you know, any change is

threatening.JAnd | think that goes for the community as well as
what we see reflected at the school. Sometimes that can get in
the way of trying to do different things. | think, again, idealization,
older members of the community forget, some of the immaturity
that they experienced when they were in school and forgetting
that kids are kids. So there is a little bit too much of that mental
attitude. But for the most part, | think there is a sense of we're all

| in this together, and concern for the kids.

JJ: In terms of looking at leadership strengths in the community,
where does Greenfield set in a continuum there with planning
process, understanding the need to plan, forward-thinking,
visionary people. You talked about that a little bit before.

LU: I think there are people that have wonderful [visionary skills]|
would say that the community as a whole would be . . . would not
reflect that. | think there are people who are driving the process,
but the rest of the community may be lagging behind a little bit. |
think we have some incredibly talented people who become
frustrated when they try to implement what they see as their . ..

Themes (And other
Ideas) Here

Potential theme: The
community

Idea: getting a good
sense here for the
community and its
values

A good quote

Potential theme: Leader

Idea: returns to
description of
community again




Example Coding in Practice

18:02 NA:
Okay. - X Y

18:03 AA:

But having that applied in the business halistic level; | see that's a common practice

18:18 NA:
Okay. Thank you for that. What about what are the achieved or anticipated benefits of process
improvement initiatives in your organization ar in Saudi Arabian arganizations?

18:33 AA:

Veah, two simple words /Time and €nsts:’
18:40 NA!

Okay

18:52 AR:

If I'm having or if I'm trying 1o convince a decision maker of process improvement initiative. If | didn't
focus on the time factor and the cost factor that will be directly and strongly affeczed by processit will
not make sense to the decision maker. Why would he change something if it doesn'

mpact either the a¢
cost and/or the..

18:26 NA: ) |
Time. ot : ’ 4 T
19:27 AA:

The time. fus

19:28 NA
Yeah.

19:32 AA

And| thlnk\ can refer back to BREGETHEESUes in p tthatd i »
and professionals talk a lot uf nceptual language but they don’t build the

right business case and tying directly to the impact of pmcé s improvement. That will not lead to a good

result, and business case should always be im pact in a time and cost language. Alsoane af the ... like...
anticipated ...

20043 NA:
benefit.

20:44 AA:

Success or benefits, W‘W‘ ufFand ey

[rocess packageas itself will give ‘the argarization the ability to view their work and their uperanon 5
ahtFactly. They can see it on papers and they can know where are the battienecks where are the issues

4 3
. Vhe- X

18:02 NA: |

Okay. \

18:03 AA:

But having that applied in the business halistic |swel: | see that's a common practice.

1818 NA:
Okay. Thank you for that. What about what are the achieved or anticipated benefits of process
impravement initiatives in your organization or in 5a udi Arabian organizations?

18:33 AA:
‘f’eah,Mmﬂ_Ewnrdsm_mm

18:40 NA:
Okay.

18:52 AR

If I'm having or if I'm trying to canvince a decision maker of process improvement initiative. If | didn't -
focus on the time factor and the cost factor that will be directly and strongly affected by process it will !
not make sense to the decision maker, Why would he change som etmng if it doezn't impact either the .
cost and/for the... o 1) PRELSE

18:26 NA: i ! f '
Time. s s o 4 T
19:27 AA:

The time. fuss

19:28
Yeah.

19:32 AA:

And | think | can refer back t a g i
= and professionals talk a lot of :nnceptual luua&! fut they :Iun t build the

right business case and tying directly to the impact of pmcess improvement, That will not lead to a good

result, and business case should always be impact ina time and cost language. Also one of the _.. like...

anticipated ...

20:43 NA
benefit

20:44 AA:

Suecess or benefits, {§Ef
Arocess pack: it
4biStFactly. They can see it on papers and they can know where are the bottlenecks where are the issues




Example Memoing

MEMORANDUM q

Date»
To: +
From™
Re: +
1

27 November 20117

Jan Reckerf

Niz Safrudinf

Ohservations from Interview with Adam Bennett{

L

1
1
Purpose of Interview

1

The objective of the interview was to determine how Commeonwealth Bank (CBA) managed -
its Core Banking Modernisation as a business transformation initiative. The interview took -
place on 22/11/11 with Adam Bennett, Chief Information Officer for Retail and Business
Baniting of CBA. The semi-struetured interview eomprised of 1.2 questions and {asted -
approximately 50 minutes. -While the findings are summarized in the annexed interview -
summary, the reflective observations are outlined below.

1
Observation #1: Interview Approach
1
+—+ The sequence of the interview guestions proceeded in accordance with intended protocol
—eflects incorporation of lessons learnt from the trial interview with Michael Genrich
+—+ Props used worked fairly well, i e. handouts to visualize interview questions, list of -
management diseiplines and timeline of CBM initiative
s+ Interviewee appeared agitated halfway through the duration which ean perhaps be-
mitigated with the following strategies |
c—+ Illustrate, on the props used, a form of {dynamjcfgglgy;gd) timeline to indicate -
the progress of the interview thus far — this way the interviewee will be aware of
how far we are into the interview, and how much more needs to be coveredf
o Inform throughout the interview the first part. second part, halfway through.
second last question, last question, ete |

1

Observation #2: Interview Questions

++ 2 questions were eliminated from list {(total 14)-7
i -+ Question 10 on who were involved in the initiative was already answered in
Question 4 {sub-consciously) 1
ii. + Question 13 on whether the interviewee would do the same thing & what would -
be done differently was not answered—"need to allow interviewee to take their-

Observation #3° Management ServicesY
I
+- Management personnel from respective management disciplines was clarified as being
used as proxy for Management Services (MS) T
+> Another way to deduce the origin of MS is to identify the organizational structure for
the initiative. and who utilizes the tools used to manage the initiative as per STS
theory {components = task + actor + structure + technology) 7
+= Management services composition was mentioned to stem from Programme Director,
Dave Curran —this will be further enquired when interviewing Dave 7
+— Findings re MS that are outlined in annexed Summary: 7
o+ 2 new MS were added to list (Migration Management & Solution Delivery) T
o-+ 4 MS were mentioned to require integration
o-+ 6 MS were mentioned to be prominent and directly involved in the initiative
o-+ 10 MS were mentioned to be indirect involved/influenced the initiative 7
*—+ Need to clearly ascertain what constitutes as involvement “to some degree”, 1.e. where, -
when, why. how and who? This can be derived from further interviews and perusal of-
documentation
a
p
bservation #4: Orchestration PatternsY
+ Sequence of MS was vaguely identified from the interview which may be clearly -
distinguished from documentation {both public and private) and further interviews 7
+— Integration of MS were identified that were deemed prominent by interviewee — further -
evidence from interviews and documentation will validate this finding
+—+ Prominent role of MS with respect to the initiative’s phases were loosely identified and -
may require triangulation from further interviews and documentation
+—+ Revise publie information in acecordanece to the years it was published via annual -
report, results presentation report, sustainability report, profit announcement report. -
and media releases from 2007 to current year —%this will help provide a richer picture -
on how the initiative has progressed from ineeption to near completion

1

Observation #5: Case Study Requests
#— Take note of who's who and ask for access to the relevant personnel §
#— Ask for the following documents
i. + business case report/communication pack §
ii. + organizational chart
iii. + organizational chart specifically for initiative
iv. + measurement matrix
v. + program charter/high-level Gantt chart §
o Ask how will the documents be accessed, ie. view on-site or obtain copies?

1




Qualitative Data Analysis

= Data reduction: organize and
reduce massive qualitative data into
key insights

= Data display: present rich data in
accessible and varied form

» Conclusion-drawing: develop and
verify conclusions based on data
and notes

Data collection Data display

\/\

Data reduction
Conclusion

drawing/verifying




Example Data reduction

Table 4 Counts of ‘general’ citations of model constructs: by interviewee, within the nine process modelling projects
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Examples Data Display

Sarker et al. Exploring Vaiue Gocreation in ERF Vendor—Partner Relationships

14.02.2022

ERPCo, with customers choosing alternate ERP packages. In
return, the contmbuting partmers have a chance to learn about
and develop expertize on the new product even bgfore the
produst version is released, This potentially results both in
a competitive advantage (for the partner) once the product 1=
offictally available for the clients and in value to the client in
terms of faster implementation of the new products.

We note that in the caze of exch . no value is d

what the paint mazufacturing industry in [NEC's
neighboring country] neads.

In taking advantage of this mode of cocreation, all that
ERPCo needs to do to sustain this model 15 keep thewr core
ERP products techmically sound and relevant to the
marketplace and continue to sign up more partners capable of
selling and providing consulting (of which there are many).

bacause of any specific aliznment of resources involvad, nor
is there any requirement regarding the kind of resource
{outside-m or mside-out) that needs to be brought m by
ERPCo or 1ts partner.

Addition: Cocreating Value through Layering

This mode of value cocreation is evident in the way m which
one of the two parties (1e., ERPCo or ifs partners, especially
those involved in sales, implementstion, and customization)
‘buld on contributions of the other in order to develop reverme
streams for both. ERPCo_M#2 explained how the additrve
model of cocreation works:

They [the partmers] actually gat a vehicle for pro-
viding additional service. .. whenthey sell [ERPCa’s
products]... That is a vahue added servics of a typical
implementation... [The partners] would .. probably
[zain] one-third to one-half license value but then
the other value...actually comes from implementa-
tion services, traiming services, and ongeing main-
tenance services...this business would be mmch
smaller if they did not actually have the opportumty
to ell these .. services to the customers. Itis addi-
tive 3l the way through.. The way revenue is split
[in 2 way where] everybody gets a fair share of the
cake.

In essence, for every sale that a partmer makes, ERPCa
recelves its share of the license fee, without having to mvest
in building 2 worldwide sales force; likewise, with each sale,
the partmer receives 3 proportion of the licensing fee and tha

ity to sell additional sarvices, typically

two to four imes the amount of the heense. Indeed. for P1.
P2, and P4, thic is the primary way to generate revenue for
themselves and ERPCo and also create more value for thew
customers by providing them with 2 world class ERP-systam
customized to their clients’ industry. As ERPCo_M#2
asserted,

Customers in this [SME] segment, they want local

advisors; they want someone who understands the
local business... [For example,] we have no clue

326 MIS Quarterly Vol 36 No. 1/March 2012

theimp ofthis mode of vak .
P1_M#1 stated:

We brng the product to lLfe.. without us, they
[ERPCo] could not sell if. .. customers alone cannot
kick-start the product and ERPCo does not have the
capacity [to belp customers kick-start the ERP
system in the client orgamzation].

Whilethe i abow lains how; = add
a layer of contribution to ERPCo’s product in order to
develop value for both sides, in some instances ERPCo does
the same for the parmers. For example, many ERPCo part-
ners have packaged routine customizations that they need to
perform in many different client sites. As ERPCo_M#£2
axplained

‘Whenever they go to a customer, they often have to
do the same customizations and instead of doing the
customization over and over agam, they actually
realize.. “wall let us create 3 small package of that,
and then we can resell it.. we can sall this to other
[parimers]...we can sell this to other countries.™

Yet most partmers, except for the truly global ones such as P2
and P4, simply do not have the means to obtzin international
exposure on these modules by themselves. ERPCo_M=2
noted that m such situations they fry to “help parimers who
want fo go international to do that...trying to connect them
with pariners m different counfries,” thereby making imo-
vative add-ons available to client organizations across the
globe that could potentially allow them to run their business
better.  Along these lines, ERFCo started the practice of
listing the partners’ solutions on ERPCo’s website via a
solution finder and distributing catalogs to pariners globally.
As we can see, the value here 15 cocreated by layering
ERPCo’s ability to provide global reach to products created
by its partners.

It may be argued that, in the additive mode, the alliance
partners bring unique, rare, and complementary resources to
the alliance, thereby enzbling the alliance and the firms
mvolved to develop the capacity to eam Ricardian rents
(Peteraf 1993). Tha conceptof Ricardian rents highlights the

Sarker, S., Sarker, S., Sahaym, A., and Bjgrn-Anderson, N. "Exploring Value Cocreation in

Relationships Between an ERP Vendor and its Partners: A Revelatory Case Study," MIS Quarterly

(36:1) 2012, pp 317-338.

Sociomateriality « 461

Figure 10.1 Example of Sociomateriality in Office Work.

be performative if it contributes to the constitution of the reality that it
describes (Callon, 1998).

The notion of performativity has been taken up by a number of social sci-
entists. For example, Judith Butler (1990) has used the notion to study how
gendered identities are not “naturally-given” but actively and materially con-
structed (“performed”) through discourse. Other examples are evident in the
sociology of technology and science, where scholars have used the notion of
performativity to understand how financial models and economic theories
produce the market conditions and effects that they attempt to represent and
explain (Beunza & Stark, 2004; Callon, 1998; Callon & Muniesa, 2005;
MacKenzie, 2006; MacKenzie & Millo, 2003). In this view, “economics creates
the phenomenon it describes, rather than describing an already existing ‘econ-
omy” (MacKenzie, 2005, p. 64). In an example of this work. MacKenzie
(2006) analyzes the Black-5choles pricing model in options markets, showing
how the Black-Scholes formula first described the world of options pricing,

but how over time it came to enact that world lJm)uEh its ins(rietians in com-

Orlikowski, W.J., and Scott, S.V.
"Sociomateriality: Challenging the Separation
of Technology, Work and Organization," The
Academy of Management Annals (2:1) 2008,
pp 433-474.
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Example:

onclusion-drawing

Lehmann, J., Recker, J., Yoo, Y., & Rosenkranz, C. (2022).
Designing Digital Market Offerings: How Digital Ventures
Navigate the Tension Between Generative Digital
Technology and the Existing Environment. MIS Quarterly,
(46:3), DOI: 10.25300/M1SQ/2022/16026.

Raw Data

when it comes to banking costs, data preparation and workflow
streamiining is incredifly difficult to control as individual
institution when companies have several financing relationships.
[..J And our platform allows involved parties to manage
workflows in a structured way. (WorkflowCo)

We didnt choose a disruptive path, but did something that
already exists, but totally digital and much better. And
digitization makes it all possible, because we no longer have to
open accounts manually and then send around paper
documents. (RoboCo)

We realized a technological upheaval: In other industries AP
platforms, i.e. Amazon, Netflix, are great to bring together
various parties. Wethen transferred and applied these
developments to banking (MiddleCo)

The main question was which programiming emironment to
chose? And after that decision, we were not searching for new
technologies. (WorkflowCa)

Of course we have a backend. Our partner bank is integrated
there and our backend itseff connects to the [users] banks’
systems. So we do not connect to the banks ourselves but use a
so-called account aggregator. There are a handful of them in
Eurgpe who have built the connection to all banks themselves
and simply pass on this service. (SavingCo)

The loan to the borrower is provided by a fully licensed bank
our partner bank [ ] And loans may only ever be granted by a
fully icensed bank. But loans can be bought. [. ] This is nota
German Banking Actrelevant transaction unless it is carried out
under a framework agreement. (LendingCo)

When we launched, we made it possible to invest, so we built a
frontend, and acted under the regulatory fability umbrella of
Family Office. And that was just paperbased. So we provided
essential information via the website, but the processing and
onboarding and was still manual following the physical
processes that Family Office had. (RoboCo)

We had a frontend and an idea. We looked for our first customer
and asked what's the first thing we need? A rudimentary online
credit application. Still just a frontend. Then we integrated
different data sources and build our backend. Al this was Excel-
based in the beginning. (LendingCo)

Analysis
step
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Identify design events for
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Space /

Elaborate relationships between and
aggregate categories as explanations for
the occurrence of design events.
Theorize how mechanisms interact to
materialize a digital market offering.
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Design Methods



Design Methods

* Procedures that feature methods to build and evaluate novel and innovative
artefacts (such as new models, methods or systems) as outcomes and which
are characterized by an emphasis on the construction of the artefact and the

demonstration of its utility.

* You can think of these procedures as having a focus on “artefacts”.



Example: Corona Dashboards

14.02.2022

“We built this dashboard because we think it is important
for the public to have an understanding of the outbreak
Situation as it unfolds with transparent data sources.”

Used by billions of citizens

Source of decision-making by policymakers and health
professionals

0000000

How good are the dashboards? Can they be made
better? - -

o
7

++N
1S3

z <
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Robert Koch-Institut: COVID-19-Dashboard
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Analysis of the RKI Dashboard

Dashboard element What is represented? What information is conveyed? What is the representation useful for?

Top element on right
hand side of Figure 1

Middle element on right
hand side of Figure 1

Bottom element on
right hand side of
Figure 1

Left hand side element
in Figure 1

Middle element in
Figure 1

Total infections, deaths,
and recoveries (as
numbers).

Total infections (as
numbers), by age group
and gender (categories
color coded).

Sum of daily infections
and daily reported data,
by date (as numbers, the
two types of data are
separated visually
through color cording).

Total infections, by state.

Total infections relative to
population (categorized
through color coding), by
state (visual).

Numerical attributes convey the values of
properties in general of the population of
Germany (i.e., a system of things that share
non-binding mutual properties).

Numerical and visual attributes convey the
values of properties in general of some
subsets of the population of Germany.

Numerical and visual attributes convey the
values of one property in general
(infections) of the population of Germany by
event (dates).

Numerical attributes convey the values of
one property in general (infections) in
different subsets (states) of the population
of Germany.

Visual attributes convey the values of one
property in general (infections) in two
different subsets of the population (state
and population density) of Germany.

For representation: they summarize the state of a collection of
people (Germany’s population) at some point in time (the time of
visit).

For representation: they summarize the state of a subset of
the collection of people (Germany’s population) that are of
particular interest, because of presumed risk of infection, at
some point in time (the time of visit).

For state-tracking: The inclusion of temporal event data
(successive dates) allows following the change in infection or
reporting data over time.

For representation: they summarize the state of the collection
of people (Germany’s population) decomposed into sub-sets (by
state), at some point in time (the time of visit).

For representation: they summarize the state of the collection
of people (Germany’s population) decomposed into sub-sets (by
state and population density), at some point in time (the time of
visit).

Recker, J. (2021). Improving the State-Tracking Ability of Corona Dashboards. European Journal of Information Systems, 30(5), 476-495.



Recommendations to Esri and RKI

. It must at all times be possible to observe relevant
status indicators for particular collectives of people.

It should be possible to project relevant future states
based on extant transformation laws.

It must at all times be possible to track external
events (e.g., political interventions such as lockdowns,
release of new technologies such as vaccines, or
change in season) and map changes in state
variables (e.g., infection rate, death rate, etc.) to the
occurrence of those events.

It must be possible to track the sequence of relevant
events that occur.

- Legend DP3 (External events)
=) . (I: high, A: low, E: medium-high)
c Actability
(low, medium, high)
(7))
3 DP4 (Sequencing)
% (I: high, A: medium, E: low-medium)
=
*8' DP1 (Mapping)
E (I: medium-high, A: low-medium, E: Iow-medium)
DP2 (Tracking)
g (I: medium, A: medium, E: low)

low Importance high



What is design science

“A research paradigm in which a designer answers questions relevant to human
problems via the creation of innovative artefacts, thereby contributing new
knowledge to the body of scientific evidence. The designed artefacts are both
useful and fundamental in understanding that problem.”

Hevner, A. R., & Chatterjee, S. (2010). Design Research in Information Systems: Theory
and Practice (Vol. 22). Springer, p. 5.

“The research paradigm is about problem solving; it is about presenting
solutions through systems and IT artifacts, broadly defined as constructs,
models, methods, and instantiations. [...] Design science is at the center of
innovation creation and solution building.

Paulo Goes, 2014: MISQ Editorial Comments.
14.02.2022 99



Categorization Design Science Research

* Design Science Research is a pragmatic, problem-solving paradigm that
seeks to contribute to human knowledge via the creation of innovative artifacts.

» DSR is a prominent form of Engaged Scholarship, in which multiple key
stakeholders (researchers, users, clients, sponsors, practitioners) collaborate to
understand and address an important, complex problem/opportunity.

» Engaged scholarship: teaching and research that connect the resources of
the university to our most pressing social, civic, and ethical problems.

Van de Ven, A. H. (2007). Engaged Scholarship: A Guide for Organizational and Social Research. Oxford University Press.



Design Science Research

» Design Science is a creative, engaged research paradigm that informs muiltiple
audiences:

» Researchers: Design principles and mid-range design theories

* Practitioners: Artifact (e.g., product and/or process) instantiations
» Managers: Work and application system controls

» Government: Economic and social welfare



History and Origins

= Simon’s Nobel-prize winning work:

Werbert A. Simon

= Qur world is full with artefacts that are
man-made, not naturally occurring.

» Artefacts as empirical phenomena
are “artificial” rather than “natural.”

= Because the artificial artefacts are
human-created, the science of artefacts
involves the study of the designs used
to perform tasks or fulfill goals and
functions with the artefact. The Sciences of the Artificial

Sciences of the Artificial, 3rd Ed. — Simon 1996



Historical Background

= Design has been prevalent throughout history
» Engineering, Education, Anthropology, Architecture, Art, ...

|
Design Patterns

Elements of Reusable
Object-Oriented.Software
Erich Gamma’ 3

= Design received scientific legitimacy through Simon’s work

= Design in Information Systems Richard e

Ralph Johnson
John Vlissides

= Always prevalent in many European countries such as
Germany and Scandinavia

MULTIMEDIA
LEARNING

THIRD EDITION

= Received global attention in Information Systems in the 1990s
and 2000s

= Walls, J. G., Widmeyer, G. R., & El Sawy, O. A. (1992). Building an
Information Systems Desgg gheory for Vigilant EIS. Information

Systems Research, 3(1), 9. 88 - B E B
= March, S. T., & Smith, G. F. (1995). Design and Natural Science
Research on Information Technology. Decision Support Systems, Richaehtd
15(4), 251-266. s
=  Hevner, A.R., March, S. T., Park, J., & Ram, S. 8004). Design Wlfl:tSChftftﬁ-
Sci?r(}ce in Information Systems Research. MIS Quarterly, 28(;( 1), :Irl Ol?ﬂna 1
= Peffers,

K., Tuunanen, T., Rothenbelﬁer M. A, & Chatterjee, S.
g2007). A Design Science Research ethodolofgy for Information
2¥?§?n2135 F;e?search. Journal of Management Information Systems,



Main principle:
Bridging SCIENCE & TECHNOLOGY

TEChnO|Ogy EVO|Ut|0n (TE) TechnologyEvolvesdrivenby
« Very Rapid, marked by continuous improvements f‘ N\ L”Se;;i?ﬂf?ﬁa'mb"w
* Process driven by human and economic utilities %
* See (Arthur, The Nature of Technology, 2009) Technology - Design Science
Prescriptive Knowledge Research Objectives
Design Artifacts m
Science Evolution (SE) Design Theories @

(- N\
Technology Informs Science w’a\
deeper understanding and
generalization (Design Theory)

~

I RY
Science Informs Technology via ||/
rigorous grounding in domain
knowledge bases

AN

* Slow, marked by paradigm shifts

* Process driven by evaluation, gathering of empirical
evidence, and hypothesis testing

* See (Kuhn, The Structure of Scientific Revolutions, 1996)

/
Science /
Descriptive Knowledge <
- Natural Phenomena Theones
\ Human BehaworTheones

\\J

Technology Evolutions precede and drive Science Evolutions
Science Evolutions ground and direct Technology Evolutions

Science Evolves driven by the
scientific method

\




Focus of Design Methods: The artefact

» the research interest is on creating or changing such artefacts with the aim of improving on
existing solutions to problems or perhaps providing a first solution to a problem.

» Different types of artefacts are conceivable:
» Constructs (vocabulary and symbols)
» Models (abstractions and representations)
» Methods (algorithms and practices)
» |nstantiations (implemented and prototype systems)
» Design theories (improved models of design or design processes)



Key evaluation criterion: demonstrated utility

* The designed artefact created through design research must provide improved
utility beyond the current state of utility.

* Three implications:
a) the artefact's demonstrated utility is novel.

b) the utility of an artefact in comparison to existing work makes a positive
difference.

c) athorough evaluation provides decisive evidence of the artefact’'s superior
utility.

= Definition of utility can vary (e.g., performance, effectiveness, efficiency).



Design research framework (overview)

Environment Design Science Research Knowledge Base
Application Domain Foundations
- People Build Design - Scientific Theories and
- Organisational Systems Artefacts and Methods
- Technical Systems Processes - Experience and
Expertise
- Problems and

- Meta-Artefacts (Design

Opportunities Relevance Design Rigor Products and Design
Cycle Cycle Cycle Processes
Evaluate

Hevner, A.R. "A Three Cycle View of Design Science Research", Scandinavian Journal of Information Systems
(19:2) 2007, pp. 87-92.



Design research framework (detailed)

Environment IS Research Knowledge Base
People Foundations
®Roles Build :Theories
®Capabilities ui Frameworks
® Characteristics ®Design Theories ®Experimental
®Experience ® Artifacts Instruments

. ®Construct
Organizations . ; 'l\/?c?je::c °
*Strategics Business Applicable Mothods
:(S:trll:cture Needs Knowledge ®Instantiations

ulture .
®processes Assess Refine MEthOdologleS
®Experimentation
'.I'Iefh:\oltogy ®Data Analysis Techniques
nfrastructure ®Formalisms
® Applications ®Measures
. o
AC(:\r_l:m:nlcatlons Evaluate ®validation Criteria
rchitecture ) PO
®Development Capabilities < Analytical optimization
®Case Study
®Experimental
®Field Study
®Simulation

Contributions to the
Knowledge Base

Contributions to the
Application Environment

108



Components of the framework

= Build (constructing the artefact) and evaluate (testing the artefact) are the core research processes in
design research.

= Environment
= the problem space in which the phenomena of interest reside.

= E.g., people, organizational structures, and existing digital information or communication technologies and
infrastructures.

= Ensures relevance of the artefact

= Knowledge base

= provides the materials from and through which design science research is accomplished;

= |.e., prior research and results from reference disciplines provide foundational theories, frameworks, instruments,
constructs, models, methods, and instantiations that are available for use in the design phase.

= Ensures rigor of design science



Components of the framework

The relevance cycle bridges the research project’s contextual environment and
the design science activities.

The rigor cycle connects the design science activities with the knowledge base
of scientific foundations, experience, and expertise that inform the research
project.

The design cycle iterates between the core activities of building and evaluating
the design artefact and the research processes.

All three cycles must be present and clearly identifiable in a design science
research project.



Guidelines in design science

Guideline Description

Guideline 1: Design as an Artifact Design-science research must produce a viable artifact in the form of a construct, a model, a method, or an instantiation.
Guideline 2: Problem Relevance The objective of design-science research is to develop technology-based solutions to important and relevant business problems.
Guideline 3: Design Evaluation The utility, quality, and efficacy of a design artifact must be rigorously demonstrated via well-executed evaluation methods.

Guideline 4: Research Contributions Effective design-science research must provide clear and verifiable contributions in the areas of the design artifact, design foundations, and/or design
methodologies.

Guideline 5: Research Rigor Design-science research relies upon the application of rigorous methods in both the construction and evaluation of the design artifact.
Guideline 6: Design as a Search The search for an effective artifact requires utilizing available means to reach desired ends while satisfying laws in the problem environment.
Process
Guideline 7: Communication of Design-science research must be presented effectively both to technology-oriented as well as management-oriented audiences.
Research

Hevner, A.R., March, S.T., Park, J., and Ram, S. "Design Science in Information Systems Research", MIS Quarterly (28:1) 2004, pp. 75-105.



The Artifact as Knowledge

Contribution type Examples

More abstract, complete, and Level 3. Well-developed Design theories (mid-
mature knowledge design theory about range and grand
embedded phenomena theories)

Level 2. Nascent design Constructs, methods,
theory — knowledge as models, design

ﬂ: ﬂ: :D iD operational principles,
principles/architecture technological rules.
Level 1. Situated Instantiations
implementation of (software products or
artifact implemented methods)

More specific, limited, and less
mature knowledge

Gregor, S. and Hevner, A.R. "Positioning and Presenting Design Science Research for Maximum Impact", MIS Quarterly (37:2) 2013, pp. 337-355.



Example level-1 contribution

Vehicle Smartphone DCS Enterprise information systems
= I LT R R —— . .
" Blustosth- VT . " " ithar Susiass
pedelil 1 I g . ! EM|S web application o
T | ey O componon | { GPS-component 13- Satelite 15 web el Asptcations
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Fig.3 Components of the Carbon Tracker

tions. The tools should further be acces-
sible and usable with help of a multitude
of devices to maintain unison, univer-
sality, and ubiquity, e.g. via a web-based
interface. In general, the tools” features
need to support reflecrive disclosure (Sei-
del et al. ie. enable environmental
analysts and specific business units at dif-
ferent hierarchy levels to reconsider be-
lief and action formation as well as out-
come assessment by means of monitoring
(e.g., dashboards), exploring and select-
i . online analytical processing),
visualizing (e.g., maps), and automati-
cally creating reports (e.g.. key perfor-
mance indicators) (Grauler et al. 2012).
To enhance eco-sustainability the knowl-
edge created has to diffuse throughout
organizational levels as otherwise the ef-
forts run the risk of being in vain — an
affordance Seidel et al. 2013 refer to as
information democratization. A Green IS . . 4

Curban Tebcher

Running ...

Hilpert, H., M. Schumann, and J. Kranz (2013) "Leveraging Green IS in Logistics:
Developing an Artifact for Greenhouse Gas Emission Tracking", Business &
Information Systems Engineering (5)5, pp. 315-325

14.02.2022



Example level-2 contribution

Sldsan s Provide functions of storing and
simple and unambiguous
categorization of ideas

eoo0 o0

m Create atopic  Explore topics Community  Action plan

| Stefan~

Disposable Plastic Cups
Handed in by Green E-Community , Nov 17, 2013
How many plastic cups are disposed every day at our university?

@ 3 Problem centric comments
© 14 Solution centric comments
& 13 Members engaged in discussion

What's new

e & daysago
Bl Green E-Community

commented
Hello

@ ©deys 23 hours ago
@ Markus Graf joined our
community

1 week, 1 day sge
- Minett Kossowsky joined our
comimunity

Seidel, S., Chandra Kruse, L., Székely, N., Gau, M., & Stieger, D. (2018). Design principles for sensemaking support systems in environmental
sustainability transformations. European Journal of Information Systems, 27(2), 221-247.
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Example level-2 contribution

DP 1: Provide novel information in the form of environmental facts, observations, or general behavior , so that the system affords users disruptive
ambiguity and surprise in environmental sustainability transformations.

DP 2: Provide functions of storing and simple and unambiguous categorization of ideas, so that the system affords noticing and bracketing to users in
environmental sustainability transformations.

DP 3a: Provide features for interactive communication, so that the system affords users to engage in an open and inclusive discussion in environmental
sustainability transformations.

DP 3b: Provide users with an overview of all other users along with features for direct communication between users, so that the system affords users to
engage in an open and inclusive discussion in environmental sustainability transformations.

DP 3c: Provide features to relate comments to other comments so that the system affords users to comprehend circumstances and turning them into
words and categories on a social ground in environmental sustainability transformations.

DP 3d: Provide features to assign roles to users so that the system affords user specific actions, such as moderation of discussions in environmental
sustainability transformations.

DP 4a: Provide features for categorization of action possibilities to distinguish presumptions from actual planed actions, so that the system affords users
presumption and action planningin environmental sustainability transformations.

DP 4b: Provide features for dedicated feedback about the implementation and consequences of the implementation of actions in environmental
sustainability transformations.

Seidel, S., Chandra Kruse, L., Székely, N., Gau, M., & Stieger, D. (2018). Design principles for sensemaking support systems in environmental
sustainability transformations. European Journal of Information Systems, 27(2), 221-247.



Example level-3 contribution

Belief formation captures how beliefs, desires, orientations etc.
about the natural environment are formed.

= Macro-level: the ways an organization coordinates and divides labor
and how the organization defines environmental expectations of its
agents.

= Micro-level: how an individual forms beliefs about the natural
environment

Action formation describes how psychic states about the natural
environment translate into actions.

= Macro-level: actions taken by an organization to affect the actions
taken by its agents.

= Micro-level: actions taken by agents

Outcomes describe what the consequences of the actions are.

= Macro-level: the measure of the environmentally functioning of
organizations.

= Micro-level: the measure of the environmental behavior of agents

Meta-requirement 1: A Green IS must perform one or more of
these functions.

Outcome assessment

Action formation

Belief formation

Function

Review
environmental
sustainability of

decisions

Assess
environmental
Sustainability of
work practices

Select
environmentally
sustainable
decisions

Perform
environmentally
sustainable work

practices

Sensemaking of
environmental
sustainabllity
decisions

Create attitude for
environmentally
sustainable work

practices

Form: Required Environmentally
Relevant Affordances

Selected material
properties

Data collection
Data analytics

Data presentation

Selected material
properties

Impact assessment
Workflow engine

Decision support

Selected material
properties
Social networking

Recommender
functionality

Knowledge sharing

Recker, J. (2016). Toward A Design Theory for Green Information Systems 49th Hawaiian International Conference on Systems Sciences, Kuaui, Hawaii.

Suitable symbolic
expressions

Dashboard
Traffic light system

Navigation systems

Suitable symbolic
expressions

Decision tree

Instant response
system

Action wizard

Suitable symbolic
expressions

Recommendation
agent

Newsfeed

Avatar representations

Exemplary system
designs

Macro level

Systems with reflective
disclosure
affordances*

Micro level

Systems with output
monitoring
affordances*

Macro level

Systems with live
decision review
affordances

Micro level
Systems with work

virtualization
affordances

Macro level

Systems with
information
democratization
affordances*

Micro level

Systems with attitude
reflection affordances




Propositions of the Design Theory

= Scope of operation

1. Any Green IS instantiation needs to operate at the level of belief formation, action
formation, or outcome measurement.

2. Green IS instantiations will be more effective if they operate at the level of belief
formation, action formation, and outcome measurement rather than one of the

levels only.
* Level of operation

3. Any Green IS instantiation needs to operate at least at the macro or the micro
level of organizations.

4. Any Green IS instantiation will be more effective if they operate at both the macro
and micro level rather than one level only.



Propositions of the Design Theory

= Effective utility

5. To provide effective utility, any Green IS instantiation requires the provision of

actualizable environmentally relevant functional affordances at either the macro or
micro level.

6. In any Green IS instantiation, environmentally relevant functional affordances
need to be designed such that required material properties are accompanied by
suitable symbolic expressions appropriate for the intended user groups.



How powerful are current “Green Systems”?

» \WWe searched all publications on “green/sustainability information systems”,
across all sorts of publication databases

* We found 416 in total since 2010; 74 that presented some sort of digital system
artefact.

» 36 of these were able to measure and report environmental data.
* Only 6 of these can be used to change people’s attitudes and beliefs.

= Only 11 of these allowed the users to actually make green actions or
decisions.



What are the knowledge contributions that are
possible?

|
|
. Improvement: Develop | Inventif)n: Invent new
3 new solutions for known | solutions for new
problems | problems '
Research Opportunity | Research Opportunity
|
| P
5 \
) |
© \
= \
C ‘
o I
2 |
=) H .
UB) Routine Design: Apply | ExapFatlon. Extend known
5 known solutions to known | solutions to new problems
T problems | (e.g. Adopt solutions from
| other fields)
| Research Opportunity
|
|
|
|
} A
High Low

Application Domain (Problem) Maturity

Gregor, S. and Hevner, A.R. "Positioning and Presenting Design Science Research for Maximum Impact", MIS Quarterly (37:2) 2013, pp. 337-355.



Invention Quadrant

An invention is a radical breakthrough; a departure from accepted ways of thinking and
doing

DSR projects in which little understanding of the problem context exists and no effective
artifacts are available as solutions

Research contributions are usually novel artifacts or inventions, i.e., level 1 artifacts

The newness of artifact makes this research difficult
» |nsufficiently grounded in theory
= Design is incomplete and not fully evaluated
» Understanding is insufficient to provide new contribution to theory via the design



Invention Example

» Agrawal, R., Imielinski, T. and Swami, A. (1993). “Mining Association Rules between
Sets of Items in Large Databases”, Proceedings of the 1993 ACM SIGMOD
Conference, Washington DC, May.

Aim: produce an algorithm that generates all significant association rules
between items in the database

Practical importance: Allows organizations to find interesting relationships (e.g.
shopping patterns)

Theoretical significance (newness): Shows (Sect 5) that no other work has done
same thing

Description of new method: Shows requirements (Sect 1), new concepts
(association rule, support, confidence), Formal Model (pseudocode) (Sects 2-3)

Proof. Experiments (Sect 4)



Improvement Quadrant

= An improvement is a better artifact solution in the form of more efficient and
effective products, processes, services, technologies, or ideas.

* DSR projects in which the problem context is mature but there is a great need
for more effective artifacts as solutions

* Improvement DSR is judged by:
= Clearly grounding, representing, and communicating the new artifact design
» Convincing evaluation providing evidence of improvements over current solutions

= All levels of artifact knowledge contribution can be made



Improvement Examples

* Many DSR projects in IS are in the Improvement Quadrant, for example:

» Better data mining algorithms for knowledge discovery (extending the
initial ideas invented by Agrawal et al. (1993)); for example, (Fayyad et
al. 1996; Zhang et al. 2004; Witten et al. 2011)

* Improved recommendation systems for use in e-commerce; for example
(Herlocker et al. 2004; Adomavicius and Tuzhilin 2005)

» Better technologies and use strategies for saving energy in IT

applications; for example (Donnellan et al. 2011; Watson and Boudreau
2011)

* Improved routing algorithms for business supply chains; for example (van
der Aalst and Hee 2004; Liu et al. 2005)



Exaptation Quadrant

= An exaptation is the expropriation of an artifact in one field to solve problems in
another field

* DSR projects in which the problem context is not well understood but there exist
mature artifacts in other fields that can be exapted as effective solutions

» Exaptation DSR is judged by:
= Clearly grounding, representing, and communicating the exapted artifact design

» Convincing evaluation providing evidence of how well the new artifact solves the
given problem

= All levels of artifact knowledge contribution can be made



Exaptation Examples

» Exaptation DSR is employed when new technologies provide opportunities to solve new
and/or different IS problems; for example:

» Codd'’s exaptation of relational mathematics to the problem of database systems design
leading to relational database concepts, models, methods, and instantiations (Codd,
1970; Codd, 1982)

» Berners-Lee original concept of the World Wide Web was one of simply sharing research
documents in a hypertext form among multiple computers. In short time, however, many
individuals saw the potential of this rapidly expanding interconnection environment to
exapt applications from old platforms to the WWW platforms. These new Internet
applications were very different from previous versions adding many new artifacts.

» Research by Berndt et al. (2003) on the CATCH data warehouse for health care
information. Well-known methods of data warehouse development (e.g. Inmon, 1992)
were exapted to new and interesting areas of health care systems and decision-making
applications.



Routine Design Quadrant

» Professional design or system building to be distinguished from DSR

= However, evolving or best practices may be observed and documented in
“extractive case study” work (Van Aken)

» Study of best practices in routine design may lead to empirical generalization
= Example — Davenport’s observation of BPR (Davenport & Short SMR 1990)



MISQ Papers mapped to Framework

Knowledge
Contribution
Improvement

Improvement

Exaptation

Exaptation

Improvement

Exaptation

Improvement

Improvement

Improvement

Improvement

Improvement
Improvement

Improvement

Article

A Multilevel Model for Measuring Fit Between a Firm’s Competitive Strategies and
Information Systems Capabilities (McLaren et al., 2011)

Guidelines for Designing Visual Ontologies to Support Knowledge Identification
(Bera et al., 2011)

Co-creation in Virtual Worlds: The Design of the User Experience (Kohler et al.,
2011)

Design Principles for Virtual Worlds

(Chaturvedi et al., 2011)

Correlated Failures, Diversification, and Information Security Risk Management
(Chen et al., 2011)

The Effects of Tree-View Based Presentation Adaptation on Mobile Web Browsing.
(Adipat et al., 2011)

Improving Employees’ Compliance Through Information Systems Security Training:
An Action Research Study. (Puhakainen and Sipponen 2010)

Detecting Fake Websites: The Contribution of Statistical Learning Theory. (Abbasi et
al., 2010)

The Design Theory Nexus. ( Pries-Heje and Baskerville, 2008)

Process Grammar as a Tool for Business Process Design. (Lee et al., 2008)

Making Sense of Technology Trends in the Information Technology Landscape: A
Design Science Approach. (Adomavicius, et al., 2008)

CyberGate: A Design Framework and System for Text Analysis of Computer-
Mediated Communication. (Abbasi and Chen 2008)

Using Cognitive Principles to Guide Classification in Information Systems Modeling.
( Parsons and Wand 2008)

Knowledge Contribution Claims

There is a need for a more fine-grained model for diagnosing the individual IS capabilities that contribute to the overall fit or
misfit between a firm’s competitive strategies and IS capabilities (p.2) (See also Table 4).

There could be several ways to address OWL'’s inability to show state changes... We have taken a different path, taking the
view that we can keep the existing OWL syntax and improve the extent to which it support s knowledge identification (pp.
885-886).

While Nambisan and his colleagues provide a useful framework for the online environment in general, little is known about
designing co-creation experiences in virtual worlds (p. 774).

ABVWSs comprise a new class of information systems... Thus, they require an extension of the corresponding information
system design principles (p. 675)

While our model to estimate security loss due to unavailable (i.e., system downtime) is based on well-established queuing
models, one innovation of our model is that the distribution from which the number of requests sent to the queue is drawn
is endogeneous to system variables (p. 399).

Presentation adaptation has been studied in the desktop environment and has been proven beneficial ... However, research
on adaptation of Web content presentation for mobile handheld devices is still rare (p. 100).

There is a need for IS security training approaches that are theory-based and empirically evaluated. ... (p. 757). To address
this deficiency ... this paper developed a theory-based training program ... This paper then tested the practical workability
through an action research intervention (p. 776).

Systems grounded in SLT can more accurately detect various categories of fake web sites (p. 435).

The work suggests that the design theory nexus approach is more universal than previous approaches to contingency
theory, because it can operate in both symmetrical and asymmetrical settings (p. 748).

The method improves on existing approaches by offering the generative power of grammar-based methods while
addressing the principal challenge to using such approaches ... (p. 757).

Our approach may complement existing technology forecasting methods ... by providing structured input and formal
analysis of the past and current states of the IT landscape (p. 802).

The results revealed that the CyberGate system and its underlying design framework can dramatically improve CMC text
analysis capabilities over those provided by existing systems (p. 811).

Despite the importance of classification, no well-grounded methods exist .. (p. 840). We provide empirical evidence...that
the rules can guide the construction of semantically clearer and more useful models (p. 858).


http://aisel.aisnet.org/misq/vol34/iss3/5
http://aisel.aisnet.org/misq/vol32/iss4/8
http://aisel.aisnet.org/misq/vol32/iss4/9
http://aisel.aisnet.org/misq/vol32/iss4/11

Challenges in doing design research

» Design research projects are usually:
* Team-based
= Longitudinal
» Goal-driven

= All of these are difficult.



Challenges in doing design research

= Attempting to do good design research is an audacious venture
= |t is not for those that value optimal and repeatable results
» Relying on existing theories often does not produce predictable results

* Multiple, rapid cycles of build and evaluate produce emergent and satisfactory
results

* Even the most useful results might become eclipsed by rapid changes in the
problem and solution spaces

© Alan Hevner, Presentation at CIIS Dec 2019



Some Challenges to Doing Good DSR

1.  Complexity
2. Confidence

3. Contribution



Complexity

» |S Research studies Complex Socio-Technical Systems (Sarker et al. MISQ 2019)

» [Information systems are complex artefacts :
= Diverse
* |nterdependent
= Connected
= Adaptive

= We attempt to Manage Complexity by Capturing/Representing the DSR Problem
Space:
= Context (Domain, Stakeholders, Time, Space)
» Goodness Criteria (Goals, Evaluation Measures)
» Dancing Landscape (Emergent Behaviors, Self-Organization, Change)



Manging complexity: Representing the problem
space

» The first step of any DSR project is understanding and representing the Problem.

= “Every problem-solving effort must begin with creating a representation for the problem — a
problem space in which the search for the solution can take place. ... Occasionally, however,
we encounter a situation that doesn’t seem to fit any of the problem spaces we have
encountered before, even with some stretching and shaping. Then we are faced with a task
of discovery that may be as formidable as finding a new natural law.” Simon 1996, p. 108

= “This view can be extended to all of problem solving — solving a problem simply means
representing it so as to make the solution transparent.” Simon 1996, p. 132

= But: Problem of “The Dancing Landscape” — The introduction of a design solution into a
problem space changes the problem space. The next DSR cycle faces a new problem.



DSR Goals and Evaluation Measures

* The identification of DSR goals and their transformation into well-defined evaluation
measures are understudied topics.

» What are the important goals of the different stakeholders and how do we reconcile
conflicting goals?

= How can we prioritize and weigh goals in a problem ‘utility’ function?
» How do we measure the achievement of these goals?

» How do we evaluate the “goodness of fit” of a designed artifact as a solution in an application
environment?

= How do we rank potential design candidates so as to select the best one for implementation
as a solution?

» Such questions require the DSR project team to define the goals and evaluation
measures for the project and design rigorous methods for evaluating the design

artifacts under these criteria. The rigor and credibility of a DSR project is determined by
these evaluation decisions.


Vorführender
Präsentationsnotizen
Nicolas


Design Evaluation Methods — The Toolbox

1. Observational

Case Study — Study artifact in depth in business environment

Field Study — Monitor use of artifact in multiple projects

2. Analytical

Static Analysis — Examine structure of artifact for static qualities (e.g., complexity)

Architecture Analysis — Study fit of artifact into technical IS architecture

Optimization — Demonstrate inherent optimal properties of artifact or provide optimality bounds on artifact behavior

Dynamic Analysis — Study artifact in use for dynamic qualities (e.g., performance)

3. Experimental

Controlled Experiment — Study artifact in controlled environment for qualities (e.g., usability)

Simulation — Execute artifact with artificial data

4. Testing

Functional (Black Box) Testing — Execute artifact interfaces to discover failures and identify defects

Structural (White Box) Testing — Perform coverage testing of some metric (e.g., execution paths) in the artifact implementation

5. Descriptive

Informed Argument — Use information from the knowledge base (e.g., relevant research) to build a convincing argument for the artifact’s utility

Scenarios — Construct detailed scenarios around the artifact to demonstrate its utility




Selection of Evaluation Methods

= Match Evaluation Methods to:
» Research Question
» Goals and Evaluation Measures
» Hypotheses and Dependent Variables
= Application Context
= Controls in the Application Context
Availability of Data Sources
= Qualitative

= Quantitative
= Primary vs. Secondary

Research Team Evaluation Skills
Research Evaluation Tools

= Evaluation Methods will be different for Evaluation in Lab (Formative) vs. Evaluate in Context
(Summative)



Contributions

DSR must make contributions to the
application environment and to the
knowledge base (Hevner et al.
2004).

The design artifact embodies new
knowledge at varying levels of
abstraction (Gregor and Hevner
2013).

Design is also a verb, so we learn
something about designing, as well.

Environment

IS Research

People

*Roles
*Capabilities
*Characteristics
*Experience .
Organizations Business
*Strategies Needs

*Structure

*Culture

*Processes

Technology
*Infrastructure
*Applications
*Communications
Architecture

*Development
Capabilities

Build
*Design Theories
*Artifacts

sssss

Evaluate
*Analytical
*Case Study
*Experimental
*Field Study
*Simulation

Contributions to the
Application Environment

Applicable
Knowledge

Knowledge Base

Foundations

*Models
*Methods

*Instantiations
Methodologies
*Experimentation
*Data Analysis
Techniques
*Formalisms
'Measures
Validation
Criteria
*Optimization

Contributions to the
Knowledge Base

Contribution type

Examples

More abstract, complete,
and mature knowledge

1117

More specific, limited, and
less mature knowledge

Level 3. Well-developed
design theory about
embedded
phenomena

Design theories (mid-
range and grand
theories)

Level 2. Nascent design
theory — knowledge as
operational
principles/architecture

Constructs, methods,
models, design
principles,
technological rules.

Level 1. Situated
implementation of
artifact

Instantiations
(software products or
implemented
methods)




Producing and Consuming Knowledge

I
DSR Project Design Knowledge Project Knowledge
_____________________________________ including
— | — A 4 . .
: Problem Space | Summative Evaluations| : Solution Space : . Con_]ect:ilral
| = Context I T Titness for Use | * Solution Entities : ) unteste
: * Problem | «_Fitness for Evolution ) ° Search Criteria | temporary
: *  Goodness Criteria : : *  Build and Evaluation Actions : knowledge
{} 2
— 4 4 L_____ b o— o ———— e —— — ————
Q-knowledge )\.-knowledge Human Knowledge

Bases containing
* more accurate
* more reliable
* more lasting

I'Solution Design Entities
* Meta-artifacts
* Constructs

Phenomena (natural,
artificial, human)
e Observations

* Knowledge for action
* Technological rules

* Classification * Models knowledge
e Measurement * Knowledge for entity * Methods
» Cataloging realization * Other
* (Meta-)Requirements * Artifact instances
Sense-making * (Meta-)Principles * Systems
e Natural Laws * (Meta-)Features ¢ Products

* Regularities

*  Principles

e Patterns

* Theories (including
theories of the

* I-Processes
¢ Instantiation
* Implementation
¢ Intervention

* Knowledge for solution
design processes and systems
* Research methods

|
|
|
|
|
|
|
|
|
|
|
|
I * Processes
|
|
|
|
|
* Engagement methods :
|
|
|
|
|
|

problem) * Design techniques * Artifact evolution processes
* Other Solution Design Processes and
Design Systems
low Knowledge applicability to real-world problems high

A. Drechsler and A. Hevner, (2018) Utilizing, Producing, and Contributing Design Knowledge in DSR Projects, DESRIST 2018, India.



Computational Methods



Computational Methods

= An umbrella term that describes a variety of software tools that assist with such
research processes as data generation or discovery, data processing or
cleansing, and data analysis or interpretation.

* You can think of these procedures as having a focus on “digital trace data”.



Digital trace data

Evidence of activities and events that are logged and stored digitally.

» Many things people do these days involves or is mediated by digital
technologies.

Historically, text data such as emails, transaction data from enterprise systems,
and posts and comments on social media and networking platforms are all forms

of digital trace data.

Today, bio health data recorded by wearables, logs produced by digital objects
such as toothbrushes and energy meters, and traces generated by digital
objects such as electric vehicles are also forms of digital trace data.



Examples: research with digital traces

» Vaast, E., Safadi, H., Lapointe, L., & Negoita, B.
(2017). Social Media Affordances for Connective
Action: An Examination of Microblogging Use During
the Gulf of Mexico Oil Spill. MIS Quarterly, 41(4),
1179-1205.

» analyzed more than 23,000 tweets that carried the
hashtags #oilspill or #bpoilspill

* First study that showed that individuals engaged in
collective action by coproducing and circulating social
media content based on an issue of mutual interest.




Examples: research with digital traces

Encouraging people not to
remain customers of the
company widely perceived
as at the origin of the oil
spill.

Encouraging efforts to
stop offshore drilling,
often via the signature of
online petitions.

“H#oilspill knows no mercy
for anyone or anything —
national parks threatened
by #oil http://bit.ly/bLijyf
#stopthedrill” “Yes! to a
permanent FL drilling ban
- Video:

http://youtu.be/8L9ML1Q

wyvs #oilspill #sayfie”

701 tweets, 500 tweeters

“Declare your Qil
Independence on
Independence Day
Weekend. Boycott #BP. Qil
Spill #boycottbp #oilspill”
“If only the seafood in the
Gulf/Keys were basting in
olive & not crude oil. But
noo00o. #oilspill #FAIL
#BoycottBP”

897 tweets, 602 tweeters

Encouraging the collection
of hair and fur to create
boons that absorb oil
spreading in the sea.

“Fight the #oilspill: cut
your hair
http://bit.ly/bWCqghi RT”
“GREAT to SEE! People R
clicking the link to donate
hair or fur to save Gulf
Coast wetlands
http://bit.ly/oilboomhair
Hoilspill”

284 tweets, 258 tweeters
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http://youtu.be/8L9ML1Q_wvs

One day at the U. of Rochester dermatology
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Pentland, B. T., Recker, J., Ryan Wolf, J., & Wyner, G. (2020). Bringing Context Inside Process Research With Digital Trace Data. Journal of the Association for Information Systems, 21(5), 1214-1236.
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Figuring out what's going on.

Social Network Narrative Network / Process model
(relationships between involved actors) (relationships between involved actions)

S




Figuring out what's going on.

Affordance Network
(actions carried out by actors using technologies)

e =



Adding context unravels the graph.

(a) Affordance network (b) Affordance network plus “location”

<5



Digital trace data is difficult research data

» Digital trace data is organic, not designed: a byproduct of activities, not data
generated for the purpose of research.

* They appear organically and researchers “find” and collect them.

» Researchers have less control over the validity of organic data than they do
over designed research data because the data-generation process is opaque
(or even unknown), and we have little to no control over that process.

* For example, we do not know why, how, or in what context some Twitter
posts in a conversation were made.



Digital trace data is difficult research data

» Digital trace can be both heterogeneous and unstructured: they often include
text, images, video, or sound.

* The richness of such data can be a strength because it expands the number of
perspectives of a phenomenon

» But it also makes the data more difficult to analyze.



Digital trace data is difficult research data

» Digital trace can be enormous in volume: it typically records fine-grained
events and actions such as individual clicks, posts, and comments.

» provides a more precise view of behaviors and occurrences than traditional
modes of collection

= But the sheer size of the data can also quickly become overwhelming for
scholars.

= Example: it is not feasible to manually code comments made by the 257 million
followers of Christiano Ronaldo on Instagram.



Digital trace data is difficult research data

= Digital trace is inherently event-based: it connects actions and behaviors that
are enabled or mediated by digital technologies as they unfold at various points
In time.
» Time-stamps are great because they allow analysis of temporal aspects
(dynamics, change, transformation, exceptions, etc.)

= But it is also notoriously difficult to analyse with standard scientific analysis
tools.



Computational Data Processing and Analysis

* Techniques and tools that have in common that certain steps during data
generation, processing, or analysis are carried out through—or with the help
of—algorithms that either augment manual work or fully automate an otherwise
manual activity.



Overview

o

Cluster analysis,
sentiment
analysis, social
network analysis

Automated pattern
recognition,
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Computational support tools

Assist researchers in carrying out their work through dedicated research
computer software.

The software tools do not carry out the steps involved in the research but
support scholars in carrying them out in the sense that they assist manual
activities and make them easier or faster to complete.

Examples for data generation: Skype and Zoom can record video and audio
streams digitally

Examples for data analysis: R, SPSS, LISREL, Nvivo, Atlas.TlI



Computational augmentation tools

» Software that is used to complement and amplify human activity, rather than to
supplant it.

» Example data analysis:

» statistical software packages such as LISREL automatically make suggestions for (re-) specifying a
hypothesized model based on shared correlations between the latent constructs it discovers in the
covariance matrix of observed data.

» Researchers may implement these suggestions or not; because the suggestions are empirically
based, they may or may not be conceptually logical or plausible.

» Example data generation:

= researchers often write scripts that help them process a web document and extract information from

it (scraping) or assist them in iteratively finding and fetching web links beginning with a list of seed
web domains (crawling).



Computational augmentation tool: Example
LitSonar

= http://www.litsonar.com/

= A literature search algorithm that can scan millions of documents for the
presence of keywords

» Helps researchers to identify related literature but ’rhpv miuist still read and
assess the papers for relevance. Lsahat eecc 0 rene

LitSona| a meta-search tool changing the way you discover academic literature.
Create high-quality search reque t ing our innovative publication and ranking filters. Generate search queries for multiple literature
databases W|th one click. Directly retrieve* and export search results.

Start Searching



http://www.litsonar.com/

Computational augmentation tool: Example

Leximancer

https://www.leximancer.com/

A text analysis for in-depth analysis of the text.

Produces concepts mads that allows researchers to explore &
concepts in texts.

Researchers must still interpret the outcomes.
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Automated Concept Analysis:

Example Leximancer

What do business journals publish?

Information Systems

Information Systems Research [ISR]

MIS Quarterly [MISQ]

Management

Academy of Management Journal [AMJ]
Academy of Management Review [AMR]
Administrative Science Quarterly [ASQ]
Strategic Management Journal [SMJ]
Accounting

Accounting Review [AR]

Journal of Accounting & Economics [JAE]

Journal of Accounting Research [JAR]

Tdtallulska, M., Hovorka, D.S., and Recker, J. "Quantitative Approaches to Content Analysis: IdentifyitgyZ@oogptual Drift Across Publication Outlets," European

Fields and Journals

Journal of Information Systems (21:1) 2012, pp 49-69.

1990-2001
1977-2001

1977-2001
1977-2001
1977-2001
1980-2001

1977-2001
1977-2001
1977-2001

Years

No of Abstracts

258
607

1938
1236

736
1167

1200
442
960

8544



Movement of themes over time
In IS journals 1977-1981

Theme Connectivity Relevance
organizational 100% [
performance 97% [ |
used 959 | |
management 88% [ ]
accounting 68% 1
ioh 68% s
progess analysis 63% e a—
_ gnit systern 47% I |
FILE_migg-7 sample 14% [ ]
— ) THEME: organizational
deqgion | sa% clion {organizational)
adel charaﬁf.tlcs
ref c per ance — -
) ) an*sis ] ariablas organizational (Hits: 777
'“fc'"'PEl“c'“ used 1 ,JM ‘3 For organizaticnal questions, ceremonial citation should be turned into substance. Heavy reliance
dgta I‘EI on self-report has excluded crucial populations from organizational inguiry, postponed cross-
- checking of propositions, inflated the apparent effects of minor irritations in the workplace, and
dif"em impased a homogeneity of methed that raises the notion that the findings of the field are method-
spedific.
Mmore. ..
Fighs o
FILE_Accolming - 77-81 Back to tof

THEME: performance
{performance)




Movement of themes over time

In IS journals 1997-2001

( rman) FILE_mana.ent—H?—[ll

f"'.s

nrgar‘atiuns

earnings
FILE_ar_r_l‘ing 97-01

FILE_mi’ 97-01

Theme Connectivity Relevance
used 100% e
firms 82% e
strateqgic 53% [ ]
organizations 53% | |
development 539 | |
business 46% [ |
performance 440 | |
eamings 39% N |
market 23% [ | |
systems 21% [ ]

THEME: used

{used)

used (Hits: 724,

COLUMM: drawing-on-propasitions-from-social-identity-theory-and-signaling-theory, -a-study-
hypothesized-that-firms'-corporate-social-performance-(csp)-is-related-positively-to-their-
reputations-and-to-their-attractiveness-as-employers -the-results-indicate-that-independent-ratings-
of-csp-are-related-to-firms'-reputations-and-attractiveness-as-employers, -suggesting-that-a-firm's-

csp-may-provide-a-competitive-advantage-in-attracting-applicants.-such-results-add-to-

the-growing-literature-suggesting-that-csp-may-provide-firms-with-competitive-advantages.

Is the Internet a superhighway to information or a high-tech extension of the home telephone?
We address this guestion by operationalizing information acquisition and entertainment as the use
of the World Wide Web and interpersonal communication as the use of electronic mail (e-mail},
and examine how 229 members of 110 households used these services during their first year on

the Internmet
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Computational automation tools

= Software tools that carry out algorithmic data generation, processing, or
analysis with little to no human intervention or oversight.

= Examples:

» Text mining automatically extracts information from text through algorithms that extract
and parse text, classify text, derive patterns in text, and evaluate and display text using
statistics, graphs, and/or visual diagrams.

» Social network analysis uses algorithms that automatically parse person-relational
data, categorize them based on statistical properties, and display the information
statistically and/or graphically.

» Supervised or unsupervised machine learning algorithms can automatically find
patterns and relationships in the data that would be unlikely to find manually.



Advantages and Challenges of Computational

Methods

= Advantages

» can substantially expand the reach
and scope of research

* can take substantially less time than
manual execution of research tasks

» can increase the reproducibility of
data processing and analysis and
help reduce human biases in these
tasks

= Challenges

few clear and robust methodological
guidelines available

make it challenging to focus on and
account for the context(s) in which
digital trace data were generated

Data validity threats from errors in
algorithmic outputs, benign errors
from relying on probabilistic
algorithms such as random search,
and lack of generalizability and
replicability



Mixed Methods



Mixed Methods

» Atype of inquiry that features the sequential or concurrent combination of
methods for data collection and analysis.

= Historically: mixing of methods from quantitative and qualitative research traditions

* Nowadays: increasingly also mixing of methods from other traditions, such as
design plus quantitative methods or computational plus qualitative methods.



Aims of Mixing Methods

1. Strengthening inferences,
2. Providing a greater diversity of views, and

3. Enabling researchers to answer confirmatory and exploratory questions
simultaneously (verifying and generating theory at the same time)

* |n other words: Mixing methods tries to

» leverage the complementary strengths of research methods and mitigate
their weaknesses

» offer deeper insights into a phenomenon than each of the methods alone
could provide



Five Main Different Purposes of Mixing
Methods

Triangulation

= establish convergence of, and corroborate results from, multiple methods and designs used to study the same
phenomenon

Complementarity
= elaboration, enhancement, illustration, and clarification of the results from one method with results from another

method
Initiation
= finds paradoxes and contradictions in one study that lead to a re-framing of the research questions using a different
method

Development
= uses the findings from one method to help inform the other method.

Expansion
= used to expand the breadth and range of research by using different methods for different components of an inquiry

Venkatesh, V., Brown, S.A., and Bala, H. "Bridging the Qualitative-Quantitative Divide: Guidelines for Conducting Mixed Methods Research in Information Systems," MIS
Quarterly (37:1) 2013, pp 21-54.



Mixed Method Designs

= Key design component: Timing

» the temporal ordering of the phases
iIn which the methods are carried out:

» sequential (one after another),

= parallel (both separately but
concurrently),

»= conversion (data from one method is
transformed to be used with another
method),

= or fully integrated (all at once).

Sequential mixed methad design

Research
guestonl /. Meta-
T inference
]
() '

Data
collection Il analysis Il

"""""
I

Research
questions

,,,,,,,

Data r-----19 Conversion mixed method design

Research
questions
|
I
I

_______

Integration mixed method design
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Mixed Method Design

Study of Positive Deviance, Management and Leadership
Involved qualitative exploration of 19 stores across Australia
Measurement development and theorizing through engagement with literature

Cross-sectional multi-level survey (managers and dept. managers)
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Mixed Method Findings

Substantive categories and codes

Theoretical concepts and dimensions
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Fig. 2. Mapping of substantive categories and open codes to the dimensions of the identified theoretical constructs derived from the lite

Table 6
MANCOVA results.

Effect type

Factor

Statistic

Multivariate effect

Contribution to store sales

Customer penetration

Fixed factors

Covariate

Interaction effects

Progressive price reduction

Actively exchanged knowledge

Education: baker by trade

Reduced bread on shelf towards the end of the day
Education = price reduction

Education » knowledge exchange

Education = on-shelf reduction at end of day

Roy's largest root
A297)-A297)"
Roy's largest root
H4,97)-F4,97)
Roy's largest root
A 2,96)-A197)
Roy's largest root
H296)-A197)
Roy's largest root
A 2,97)-A297)
Roy's largest root
R 4,97)-A4,97)
Roy's largest root
H2,96)-FA196)

0.13
6.05%
0.13
3.08%
0.00
0.07
0.10
4,627
0.09
4.39%
0.11
257
0.10
0.49

577

2.52%

0.06

8.26™

234

205

0.38

4.06%

1.02

141

0.03

0.92

098

* The first A df1, df2) refers to the multivariate F-test, the second to the univariate tests of between-subject effects.

*p< D5
= p<.0L

Mertens, W., Recker, J., Kummer, T.-F., Kohlborn, T., Viaene, S. (2016): Constructive Deviance as a Driver for Performance in Retail.
Journal of Retailing and Consumer Services, Vol. 30, pp. 193-203.



Mixed Method Designs

» Other important design decisions:

» Weighing (deciding whether to give the quantitative and qualitative

components of a mixed study equal status or to give one paradigm the
dominant status);

* Mixing, which can form a continuum from mono-method to fully mixed
methods; and

* Placing, that is, deciding where mixing should occur (in the research
guestions, data collection, data analysis, or data interpretation).



Mixed Method Design Particularities

= Data transformation

» Data must be transformed between data formats to suit the differing analysis
techniques

= Typically needed in concurrent, conversion, and integration mixed method
research

= Examples:

= qualitative data (e.g., codes) may have to be quantified (e.g., by counting the
frequency of occurrence in text)

= quantitative data may have to be qualified (e.g., annotated with text)



Mixed Method Design Particularities

= Data correlation

= Data about the same phenomenon collected using multiple methods must be
compared with a view to identifying triangulation outliers that may require
further analysis.

» often achieved using a data matrix that combines a quantitative axis and a
qualitative axis to identify similarities and differences.



Mixed Method Design Particularities

* Legitimation
» the description of the steps undertaken to ensure the validity, accuracy,
and/or plausibility of meta-inferences.

* The quality of meta-inferences depends on the strength of inferences that
emerge from the study’s individual methods.

* The individual inferences can be divergent, convergent, or
complementary, each of which require legitimation.



Strengths and Weaknesses of Mixed Method

Research

Words, pictures, and narrative can be used to add meaning to
numbers.

Numbers can be used to add precision to words, pictures, artefacts,
and narrative.

The research can benefit from the individual strengths of different
research methods.

The researcher can more easily generate and rigorously test a theory.

Mixed method research can answer a broader and more complete
range of research questions.

Mixed method research can be used to provide stronger evidence for a
conclusion.

Mixed method research can be used to increase the generalisability of
results.

Weaknesses

It can be difficult for a single researcher to carry out both qualitative
and quantitative research, especially if two or more approaches are to
be used concurrently.

The researcher has to learn about multilple methods and approaches
and learn how to mix them appropriately.

Methodological purists contend that one should always work within
either a qualitative or a quantitative paradigm.

Mixed method research is typically more resource-intensive than
research that uses a single method and may require a larger research
team.

Mixed method research is typically more time consuming than mono
method research.

Some of the details of mixed research remain to be worked out fully by
research methodologists.

Mixed method research can be difficult to publish
(e.g., because it requires more space).



Examples of mixed method research

Wunderlich, P., Veit, D. J., & Sarker, S. (2019). Adoption of Sustainable Technologies: A Mixed-
Methods Study of German Households. MIS Quarterly, 43(2), 673-691.

Spiegel, O., Abbassi, P., Zylka, M. P., Schlagwein, D., Fischbach, K., & Schoder, D. (2016). Business
Model Development, Founders’ Social Capital and the Success of Early Stage Internet Start-Ups: A
Mixed-Method Study. Information Systems Journal, 26(5), 412-4489.

Califf, C. B., Sarker, S., & Sarker, S. (2020). The Bright and Dark Sides of Technostress: A Mixed-
Methods Study Involving Healthcare IT. MIS Quarterly, 44(2), 809-856.

Mertens, W., Recker, J., Kummer, T.-F., Kohlborn, T., & Viaene, S. (2016). Constructive Deviance as a
Driver for Performance in Retail. Journal of Retailing and Consumer Services, 30, 193-203.



End of Chapter 5

© Copyright 2021 Jan Recker. All Rights Reserved.

14.02.2022 Teaching Notes: Scientific Research in Information Systems ~ © Copyright 2021 Jan Recker. All Rights Reserved. ~ 181



	Scientific Research in Information Systems: A Beginner’s Guide (2nd edition)
	Copyright Notice & Citation
	Overview
	Chapter 5:�Research Methods
	Quantitative Methods
	Cornerstones of Quantitative Methods (1)
	Cornerstones of Quantitative Methods (2)
	The hypothetico-deductive model to science
	Fundamentals of Quantitative Methods
	Measures and measurement
	Two requirements of measures and measurement
	Reliability and Validity
	Validity
	Types of Validity
	Types of Validity
	Types of Validity
	Types of Validity
	Reliability
	Types of Reliability
	Types of Reliability
	Types of Reliability
	Developing and Assessing Measures and Measurements
	Procedure for Developing and Assessing New Measures and Measurements
	Types of Quantitative Methods
	Descriptive/correlational quantiative research: Survey
	Example: Survey research
	Hypotheses
	Measurement development
	The Instrument
	Survey administration
	Results: Demographics
	Statistical results about the hypotheses
	Interlude – shared variance
	The Problem is…
	Guidelines for survey research
	Example: experimental research
	Experimental research
	Example: Skinner‘s Box 
	Basic experimental concepts
	Basic experimental concepts
	Basic experimental concepts
	True-Experimental Designs
	Quasi-Experimental Designs
	Example:  The impact of modeling grammar
	A Better Example
	Guidelines for experimental research
	Qualitative Methods
	Qualitative Research
	Examples
	Other examples
	Basic tenets
	Basic principles
	Basic principles
	Often used terms and methods
	Popular Qualitative Research Approaches
	Popular Qualitative Research Approaches
	Qualitative versus Quantitative Methods
	Why and when we choose qualitative research
	Genres of Qualitative Research
	Inductive vs Deductive: Using Theory – or not
	Two Primary Uses of Qualitative Methods
	Dutta, S., Zbaracki, M.J., and Bergen, M. "Pricing Process as a Capability: a Resource-based Perspective," Strategic Management Journal (24:7) 2003, pp 615-630.
	Markus, M.L. "Power, Politics, and MIS Implementation," Communications of the ACM (26:6) 1983, pp 430-444.
	Case study
	Qualitative Research
	Single-case Designs
	Example Single Case Study
	Multiple-case Designs
	Example Multiple Case Study
	Embedded and Holistic Case Designs
	Qualitative Research Genres�- Case Study Procedures
	Example: Positive Deviance
	Planning:�Case Study protocols
	Designing:�Case selection based on theoretical sampling
	Designing:�Case selection based on theoretical sampling
	Collecting: Being In the field
	Qualitative Research Genres�- Action Research
	Qualitative Research Genres�- Action Research
	Qualitative Research Genres�- Grounded Theory
	Qualitative Research Genres�- Grounded Theory
	Doing Qualitative Research
	Interviews for Data Collection
	Interview Protocol & Questions
	Rough Procedure for Interviewing
	Qualitative Data Analysis Techniques
	Example Coding 
	Example Coding in Practice
	Example Memoing
	Qualitative Data Analysis
	Example Data reduction
	Examples Data Display
	Example: Conclusion-drawing
	Design Methods
	Design Methods
	Example: Corona Dashboards
	Example: Corona Dashboards
	Analysis of the RKI Dashboard
	Recommendations to Esri and RKI
	What is design science
	Categorization Design Science Research 
	Design Science Research
	History and Origins
	Historical Background
	Main principle:�Bridging SCIENCE  TECHNOLOGY
	Focus of Design Methods: The artefact
	Key evaluation criterion: demonstrated utility
	Design research framework (overview)
	Design research framework (detailed)
	Components of the framework
	Components of the framework
	Guidelines in design science
	The Artifact as Knowledge
	Example level-1 contribution
	Example level-2 contribution
	Example level-2 contribution
	Example level-3 contribution
	Propositions of the Design Theory
	Propositions of the Design Theory
	How powerful are current “Green Systems”?
	What are the knowledge contributions that are possible?
	Invention Quadrant
	Invention Example
	Improvement Quadrant
	Improvement Examples
	Exaptation Quadrant
	Exaptation Examples
	Routine Design Quadrant
	MISQ Papers mapped to Framework
	Challenges in doing design research
	Challenges in doing design research
	Some Challenges to Doing Good DSR
	Complexity
	Manging complexity: Representing the problem space
	DSR Goals and Evaluation Measures
	Design Evaluation Methods – The Toolbox
	Selection of Evaluation Methods
	Contributions
	Producing and Consuming Knowledge
	Computational Methods
	Computational Methods
	Digital trace data
	Examples: research with digital traces
	Examples: research with digital traces
	One day at the U. of Rochester dermatology clinic
	Figuring out what‘s going on.
	Figuring out what‘s going on.
	Adding context unravels the graph.
	Digital trace data is difficult research data
	Digital trace data is difficult research data
	Digital trace data is difficult research data
	Digital trace data is difficult research data
	Computational Data Processing and Analysis
	Overview
	Computational support tools
	Computational augmentation tools
	Computational augmentation tool: Example LitSonar
	Computational augmentation tool: Example Leximancer
	Computational augmentation tool: Example Leximancer
	Automated Concept Analysis:�Example Leximancer
	Movement of themes over time
	Movement of themes over time
	 Identifying concept drift
	Computational automation tools
	Advantages and Challenges of Computational Methods
	Mixed Methods
	Mixed Methods
	Aims of Mixing Methods
	Five Main Different Purposes of Mixing Methods
	Mixed Method Designs
	Remember: Positive Deviance
	Mixed Method Design
	Sampling
	Conduct
	Mixed Method Findings
	Mixed Method Designs
	Mixed Method Design Particularities
	Mixed Method Design Particularities
	Mixed Method Design Particularities
	Strengths and Weaknesses of Mixed Method Research
	Examples of mixed method research
	End of Chapter 5

