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I.I. the story behind this researchthe story behind this research
A.A. acceptance of qualitative IS research: sincere?acceptance of qualitative IS research: sincere?
B.B. quality of qualitative IS research: rigorous?quality of qualitative IS research: rigorous?
C.C. my own research: significant?my own research: significant?
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I.I. the story behind this researchthe story behind this research
What makes qualitative research scientific?What makes qualitative research scientific?
What makes quantitative research scientific?What makes quantitative research scientific?
What makes What makes …… …… research scientific?research scientific?

…… positivist positivist ……
…… interpretive interpretive ……
…… rigorous rigorous ……
…… relevant relevant ……
…… action action ……
…… design science design science ……
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I.I. the story behind this researchthe story behind this research
If it’s not mathematical propositions and numerical data that make 
quantitative research scientific, then what does make it scientific?  
There are higher principles that make quantitative research 
scientific.  These principles can/must be used and are accessible to 
other forms of research that seek scientific rigor.
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By the end of this presentation, I will have shown:
• how the study of a single case is scientific
• why doing multiple case studies, compared to a single case, does

not make the research more scientific
• how multivariate, sampling-based, hypothesis-testing research –

as practiced – is incomplete in much IS research (and other 
disciplines)

• how to frame different forms of research (quantitative, qualitative, 
positivist, interpretive, action research, design science) as all 
having the same scientific basis

If it’s not mathematical propositions and numerical data that make 
quantitative research scientific, then what does make it scientific?  
There are higher principles that make quantitative research 
scientific.  These principles can/must be used and are accessible to 
other forms of research that seek scientific rigor.

I.I. the story behind this researchthe story behind this research
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II.II. some fundamentals of logicsome fundamentals of logic
A.A. the logic of science: induction or deduction?the logic of science: induction or deduction?
B.B. formative validity versus summative validity formative validity versus summative validity 
C. the syllogismC. the syllogism
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II.II. some fundamentals of logicsome fundamentals of logic
A.A. the logic of science: induction or deduction?the logic of science: induction or deduction?

Induction begins with propositions about instantiations Induction begins with propositions about instantiations 
and ends with propositions of a theory.and ends with propositions of a theory.

Deduction begins with propositions about a theory and Deduction begins with propositions about a theory and 
ends with propositions about its instantiation.ends with propositions about its instantiation.
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II.II. some fundamentals of logicsome fundamentals of logic
A.A. the logic of science: induction or deduction?the logic of science: induction or deduction?

inductive validityinductive validity: : ““more data supporting a theory provides more data supporting a theory provides 
stronger proof that the theory is truestronger proof that the theory is true””; ; ““large sample sizes are large sample sizes are 
requiredrequired””; ; ““singlesingle--site case studies are not validsite case studies are not valid”” at best, well at best, well 
meaning; at worst, incorrectmeaning; at worst, incorrect
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II.II. some fundamentals of logicsome fundamentals of logic
A.A. the logic of science: induction or deduction?the logic of science: induction or deduction?

inductive validityinductive validity: : ““more data supporting a theory provides more data supporting a theory provides 
stronger proof that the theory is truestronger proof that the theory is true””; ; ““large sample sizes are large sample sizes are 
requiredrequired””; ; ““singlesingle--site case studies are not validsite case studies are not valid”” at best, well at best, well 
meaning; at worst, incorrectmeaning; at worst, incorrect

deductive validitydeductive validity: the logic of the syllogism : the logic of the syllogism at best, is paid lip at best, is paid lip 
service; at worst, is entirely ignored; so simple, its significaservice; at worst, is entirely ignored; so simple, its significance nce 
escapes manyescapes many
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II.II. some fundamentals of logicsome fundamentals of logic
B.B. formative validity versus summative validityformative validity versus summative validity

formative validityformative validity (I judge an artifact by the process by which I (I judge an artifact by the process by which I 
build it): build it): ““did I correctly follow the recipe for baking the cake?did I correctly follow the recipe for baking the cake?””; ; 
““did I follow all the steps in the given ISD methodology?did I follow all the steps in the given ISD methodology?””; ; ““did I did I 
collect enough data, did I collect data in the right way, did I collect enough data, did I collect data in the right way, did I build build 
the theory correctly?the theory correctly?””
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II.II. some fundamentals of logicsome fundamentals of logic
BB.. formative validity versus summative validityformative validity versus summative validity

formative validityformative validity (I judge an artifact by the process by which I (I judge an artifact by the process by which I 
build it): build it): ““did I correctly follow the recipe for baking the cake?did I correctly follow the recipe for baking the cake?””; ; 
““did I follow all the steps in the given ISD methodology?did I follow all the steps in the given ISD methodology?””; ; ““did I did I 
collect enough data, did I collect data in the right way, did I collect enough data, did I collect data in the right way, did I build build 
the theory correctly?the theory correctly?””

summative validitysummative validity (I judge an artifact by its performance, its (I judge an artifact by its performance, its 
properties, its impacts): properties, its impacts): ““does the cake taste good?does the cake taste good?””; ; ““does the does the 
information system work?information system work?””; ; ““do the theorydo the theory’’s predictions hold in s predictions hold in 
this setting, in other settings, in other time periods?this setting, in other settings, in other time periods?””



20 Junel 2006 13 of 47

A Scientific Basis for Rigor and Relevance in 
Information Systems Research

II.II. some fundamentals of logicsome fundamentals of logic
C.C. the syllogismthe syllogism

major major 
premisepremise

minor minor 
premisepremise

conclusionconclusion
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II.II. some fundamentals of logicsome fundamentals of logic
C.C. the syllogismthe syllogism

major major 
premisepremise

minor minor 
premisepremise

conclusionconclusion

if all humans are mortal, if all humans are mortal, 
then then the humanthe human Socrates Socrates 
is mortalis mortal

““all humans are mortalall humans are mortal””
is trueis true

∴∴ the humanthe human Socrates is Socrates is 
mortalmortal
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II.II. some fundamentals of logicsome fundamentals of logic
C.C. the syllogismthe syllogism

major major 
premisepremise

minor minor 
premisepremise

conclusionconclusion

if all humans are mortal, if all humans are mortal, 
then then the humanthe human Socrates Socrates 
is mortalis mortal

““all humans are mortalall humans are mortal””
is trueis true

∴∴ Socrates is mortalSocrates is mortal

if p, then q if p, then q 

p is truep is true

∴∴ q is trueq is true

modus ponens



20 Junel 2006 16 of 47

A Scientific Basis for Rigor and Relevance in 
Information Systems Research

II.II. some fundamentals of logicsome fundamentals of logic
C.C. the syllogismthe syllogism

major major 
premisepremise

minor minor 
premisepremise

conclusionconclusion

if all humans are mortal, if all humans are mortal, 
then then the humanthe human Socrates Socrates 
is mortalis mortal

the humanthe human Socrates is not Socrates is not 
mortalmortal

∴∴ ““all humans are all humans are 
mortalmortal”” is not trueis not true

if p, then q if p, then q 

q is not trueq is not true

∴∴ p is not truep is not true

modus tollens
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II.II. some fundamentals of logicsome fundamentals of logic
C.C. the syllogismthe syllogism

if all humans are mortal, if all humans are mortal, 
then then the humanthe human Socrates Socrates 
is mortalis mortal

the humanthe human Socrates is not Socrates is not 
mortalmortal

∴∴ ““all humans are all humans are 
mortalmortal”” is not trueis not true

[ ([ (x)Hxx)Hx ⊃⊃ MxMx ]] ⊃⊃
MsMs

∼∼MsMs

∴∼∴∼[ ([ (x)x)HxHx ⊃⊃ MxMx ]]

modus tollens

if p, then q if p, then q 

q is not trueq is not true

∴∴ pp is not trueis not true
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II.II. some fundamentals of logicsome fundamentals of logic
C.C. the syllogismthe syllogism

if all humans are mortal, if all humans are mortal, 
then then the humanthe human Socrates Socrates 
is mortalis mortal

the humanthe human Socrates is not Socrates is not 
mortalmortal

∴∴ ““all humans are all humans are 
mortalmortal”” is not trueis not true

[ ([ (x)Hxx)Hx ⊃⊃ MxMx ]] ⊃⊃
MsMs

∼∼MsMs

∴∼∴∼[ ([ (x)x)HxHx ⊃⊃ MxMx ]]

if if p, thenp, then qq

q is not trueq is not true

∴∴ p is not truep is not true

theory

modus tollens
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II.II. some fundamentals of logicsome fundamentals of logic
C.C. the syllogismthe syllogism

if all humans are mortal, if all humans are mortal, 
then then the humanthe human Socrates Socrates 
is mortalis mortal

the humanthe human Socrates is not Socrates is not 
mortalmortal

∴∴ ““all humans are all humans are 
mortalmortal”” is not trueis not true

[ ([ (x)Hxx)Hx ⊃⊃ MxMx ]] ⊃⊃
MsMs

∼∼MsMs

∴∼∴∼[ ([ (x)x)HxHx ⊃⊃ MxMx ]]

if p, then qif p, then q

q is not trueq is not true

∴∴ p is not truep is not true
prediction

theory

modus tollens
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II.II. some fundamentals of logicsome fundamentals of logic
C.C. the syllogismthe syllogism

[ ([ (x)Hxx)Hx ⊃⊃ MxMx ]] ⊃⊃
MsMs

∼∼MsMs

∴∼∴∼[ ([ (x)x)HxHx ⊃⊃ MxMx ]]

if p, then qif p, then q

q is not trueq is not true

∴∴ p is not truep is not true

modus tollens

if all humans are mortal, if all humans are mortal, 
then then the humanthe human Socrates Socrates 
is mortalis mortal

the humanthe human Socrates is not Socrates is not 
mortalmortal

∴∴ ““all humans are all humans are 
mortalmortal”” is not trueis not true
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II.II. some fundamentals of logicsome fundamentals of logic
C.C. the syllogismthe syllogism

[ ([ (x)Hxx)Hx ⊃⊃ MxMx ]] ⊃⊃
MsMs

∼∼MsMs

∴∼∴∼[ ([ (x)x)HxHx ⊃⊃ MxMx ]]

if p, then qif p, then q

q is not trueq is not true

∴∴p is not truep is not true

modus tollens

if all humans are mortal, if all humans are mortal, 
then then the humanthe human Socrates Socrates 
is mortalis mortal

the humanthe human Socrates is not Socrates is not 
mortalmortal

∴∴ ““all humans are all humans are 
mortalmortal”” is not trueis not true

Note:

1. This is a logic for testing a theory, not for 
building a theory in the first place.
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II.II. some fundamentals of logicsome fundamentals of logic
C.C. the syllogismthe syllogism

[ ([ (x)Hxx)Hx ⊃⊃ MxMx ]] ⊃⊃
MsMs

∼∼MsMs

∴∼∴∼[ ([ (x)x)HxHx ⊃⊃ MxMx ]]

if p, then qif p, then q

q is not trueq is not true

∴∴ p is not truep is not true

modus tollens

if all humans are mortal, if all humans are mortal, 
then Socrates is mortalthen Socrates is mortal

Socrates is not mortalSocrates is not mortal

∴∴ ““all humans are all humans are 
mortalmortal”” is not trueis not true

Note:

1. This is a logic for testing a theory, not for 
building a theory in the first place.

2. This logic implies that the validity of a theory 
depends on its end result (summative validity), 
not the process by which it was built or formed 
(formative validity).
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II.II. some fundamentals of logicsome fundamentals of logic
C.C. the syllogismthe syllogism

[ ([ (x)Hxx)Hx ⊃⊃ MxMx ]] ⊃⊃
MsMs

∼∼MsMs

∴∼∴∼[ ([ (x)x)HxHx ⊃⊃ MxMx ]]

if p, then qif p, then q

q is not trueq is not true

∴∴p is not truep is not true

modus tollens

if all humans are mortal, if all humans are mortal, 
then Socrates is mortalthen Socrates is mortal

Socrates is not mortalSocrates is not mortal

∴∴ ““all humans are all humans are 
mortalmortal”” is not trueis not true

Note:

1. This is a logic for testing a theory, not for 
building a theory in the first place.

2. This logic implies that the validity of a theory 
depends on its end result (summative validity), 
not the process by which it was built or formed 
(formative validity).

3. This logic makes no distinctions between 
quantitative, qualitative, positivist, interpretive, 
action, or design-science research.
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II.II. some fundamentals of logicsome fundamentals of logic
C.C. the syllogismthe syllogism

[ ([ (x)Hxx)Hx ⊃⊃ MxMx ]] ⊃⊃
MsMs

∼∼MsMs

∴∼∴∼[ ([ (x)x)HxHx ⊃⊃ MxMx ]]

if p, then qif p, then q

q is not trueq is not true

∴∴p is not truep is not true

modus tollens

if all humans are mortal, if all humans are mortal, 
then Socrates is mortalthen Socrates is mortal

Socrates is not mortalSocrates is not mortal

∴∴ ““all humans are all humans are 
mortalmortal”” is not trueis not true

Note:

1. This is a logic for testing a theory, not for 
building a theory in the first place.

2. This logic implies that the validity of a theory 
depends on its end result (summative validity), 
not the process by which it was built or formed 
(formative validity).

3. This logic makes no distinctions between 
quantitative, qualitative, positivist, interpetive, 
action, or design-science research.



20 Junel 2006 25 of 47

A Scientific Basis for Rigor and Relevance in 
Information Systems Research

III.III. the MPMT frameworkthe MPMT framework
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III.III. the MPMT frameworkthe MPMT framework

but first, some notation that should be a bit more familiarbut first, some notation that should be a bit more familiar……
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III.III. the MPMT framework the MPMT framework 
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III.III. the MPMT framework the MPMT framework 
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III.III. the MPMT framework the MPMT framework 
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III.III. the MPMT framework the MPMT framework 
not modus ponens (MP), not modus tollens (MT)
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III.III. the MPMT framework the MPMT framework 

to conclude that p is true in this situation would be to commit 
the “fallacy of affirming the consequent”

not modus ponens (MP), not modus tollens (MT)
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III.III. the MPMT framework the MPMT framework 
not modus ponens (MP), not modus tollens (MT)

not modus ponens (MP), not modus tollens (MT)
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not modus ponens (MP), not modus tollens (MT)
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III.III. the MPMT framework the MPMT framework 

to conclude that p is true in this situation would be to commit 
the “fallacy of affirming the consequent” n times

not modus ponens (MP), not modus tollens (MT)
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III.III. the MPMT framework the MPMT framework 
first of two ramifications:
Our theory-testing is incomplete.

y = ß0 + ß1 x1 + ß2 x2 + … + ßn xn

y = 1.2 + 2.3 x1 + 1.7 x2 + … + 0.6 xn
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III.III. the MPMT framework the MPMT framework 
first of two ramifications:
Our theory-testing is incomplete.

y = ß0 + ß1 x1 + ß2 x2 + … + ßn xn

y = 1.2 + 2.3 x1 + 1.7 x2 + … + 0.6 xn

BI = ß0 + ß1 EOU + ß2 U

BI = 1.2 + 2.3 EOU + 1.7 U
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III.III. the MPMT framework the MPMT framework 
first of two ramifications:
Our theory-testing is incomplete.

y = ß0 + ß1 x1 + ß2 x2 + … + ßn xn

y = 1.2 + 2.3 x1 + 1.7 x2 + … + 0.6 xn

BI = ß0 + ß1 EOU + ß2 U

BI = 1.2 + 2.3 EOU + 1.7 U
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III.III. the MPMT framework the MPMT framework 
first of two ramifications:
Our theory-testing is incomplete.

y = ß0 + ß1 x1 + ß2 x2 + … + ßn xn

y = 1.2 + 2.3 x1 + 1.7 x2 + … + 0.6 xn

BI = ß0 + ß1 EOU + ß2 U

BI = 1.2 + 2.3 EOU + 1.7 U

When we earlier measured the beta’s (and we got 1.2, 2.3, 1.7, 
…, 0.6), we presumed the theory Tk to be true.  This allowed 
us to go ahead and measure the beta’s.  But measuring the 
beta’s is not the same thing as testing the theory.
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III.III. the MPMT framework the MPMT framework 
second of two ramifications:
Our interpretation-assessing is incomplete. 
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III.III. the MPMT frameworkthe MPMT framework
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IV.IV. the MPMT framework the MPMT framework ““across the boardacross the board””
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IV.IV. the MPMT framework the MPMT framework ““across the boardacross the board””
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V.V. the MPMT framework in action research the MPMT framework in action research 
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V.V. the MPMT framework in action research the MPMT framework in action research 
Start with the Start with the major premisemajor premise::
””If positivist theory T is true, thenIf positivist theory T is true, then…”…”

””If the interpretation I is valid, thenIf the interpretation I is valid, then……

””If theory of action TA is true, thenIf theory of action TA is true, then…”…”

””If design principle DP is true, thenIf design principle DP is true, then…”…”

Determine the Determine the minor premiseminor premise::
””What we measure or observe isWhat we measure or observe is…”…”

””The evidence is...The evidence is...””

””The result is thatThe result is that…”…”

∴∴ConclusionConclusion::
T/I/TA/DP is refuted or confirmed.T/I/TA/DP is refuted or confirmed.
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V.V. the MPMT framework in action research the MPMT framework in action research 
Start with the Start with the major premisemajor premise::
I.I.””If positivist theory T is true, thenIf positivist theory T is true, then…”…”

II.II.””If the interpretation I is valid, thenIf the interpretation I is valid, then……

III.III.””If theory of action TA is true, thenIf theory of action TA is true, then…”…”

IV.IV.””If design theory DT is true, thenIf design theory DT is true, then…”…”

Determine the Determine the minor premiseminor premise::
V.V.””What we measure or observe isWhat we measure or observe is…”…”

VI.VI.””The evidence is...The evidence is...””

VII.VII.””The result is thatThe result is that…”…”

∴∴ConclusionConclusion::
I.I.T/I/TA/DT is refuted or confirmed.T/I/TA/DT is refuted or confirmed.

∼(x1)( x2)…(xn-1)(xn)Φx1x2…xn-1xn

(x1)( x2)…(xn-1)(xn)Φx1x2…xn-1xn ⊃ Φa1a2…an-1an

∼Φa1a2…an-1an
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4.4. applying the MPMT framework in action researchapplying the MPMT framework in action research

Start with the Start with the major premisemajor premise::
””If positivist theory T is true, thenIf positivist theory T is true, then…”…”

””If the interpretation I is valid, thenIf the interpretation I is valid, then……

””If theory of action TA is true, thenIf theory of action TA is true, then…”…”

””If design principle DP is true, thenIf design principle DP is true, then…”…”

Determine the Determine the minor premiseminor premise::
””What we measure or observe isWhat we measure or observe is…”…”

””The evidence isThe evidence is…”…”

””The result is thatThe result is that…”…”

∴∴ConclusionConclusion::
T/I/TA/DP is refuted or confirmed.T/I/TA/DP is refuted or confirmed.

KohliKohli & & KettingerKettinger (2004)(2004)
major premise:
If { “Proposition A: Greater information transparency 
through the use of a performance monitoring 
information system (providing valid measures of 
behaviors and outcomes) will lead to greater goal 
congruence between the principal (hospital) and the 
agents (physicians) [p. 371] } is true, then we will 
observe the following: { “the physicians [will] begin to 
use the data [from the clinical DSS] to examine their 
practice and ultimately adopt quality improvement 
and/or cost cutting clinical procedures…” [ p. 372] }.

minor premise:
The action researchers observed the “failure of the 
wider physician community to utilize the clinical DSS”
[p. 374].

conclusion:conclusion:
Proposition A is refuted (thereby calling for an Proposition A is refuted (thereby calling for an 
improved or new theory to be developed and then improved or new theory to be developed and then 
also tested).also tested).
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One logic usable by positivist, interpretive, action, One logic usable by positivist, interpretive, action, 
and designand design--science research science research 

•• Positivist research and interpretive research Positivist research and interpretive research 
both strive for rigor.  Modus tollens provides a both strive for rigor.  Modus tollens provides a 
scientific basis by which to achieve the rigor.scientific basis by which to achieve the rigor.

•• Action research and designAction research and design--science research science research 
both strive for relevance.  Modus tollens both strive for relevance.  Modus tollens 
provides a scientific basis by which to achieve provides a scientific basis by which to achieve 
the relevance.the relevance.
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Signs: When Information Systems Research Accepts Modus TollensSigns: When Information Systems Research Accepts Modus Tollens

•• InformationInformation--systems researchers will no longer commit the fallacy of affirmisystems researchers will no longer commit the fallacy of affirming ng 
the consequent, particularly in their commentaries on case studithe consequent, particularly in their commentaries on case studies.es.

•• InformationInformation--systems researchers who now differentiate and separate systems researchers who now differentiate and separate 
themselves based on the approaches they take themselves based on the approaches they take –– which include positivism, which include positivism, 
interpretivism, action research, and design science interpretivism, action research, and design science –– will instead see will instead see 
themselves as members of the same team who are building on the sthemselves as members of the same team who are building on the same ame 
scientific basis and who are complementing each otherscientific basis and who are complementing each other’’s approaches in their s approaches in their 
collaborative effort of building a cumulative body of knowledge.collaborative effort of building a cumulative body of knowledge.

•• InformationInformation--systems researchers will, more often than not, give due systems researchers will, more often than not, give due 
recognition to summative validity and not end their research effrecognition to summative validity and not end their research efforts upon orts upon 
achieving formative validity.achieving formative validity.

•• InformationInformation--systems researchers will come to regard research as rigorous onlsystems researchers will come to regard research as rigorous only y 
if also relevant.  They will regard pragmatic research with all if also relevant.  They will regard pragmatic research with all the same prestige the same prestige 
that they now accord basic research.that they now accord basic research.


