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Context - a personal research journey (1)

Information Science:

« algorithms, formal
methods

. Information
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S o R organisations,
S value... users
Software Engineering:
even!

- software, design, tools...
and users again
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Context - a personal research journey (2)

Information Science:

Meaning that:
* | have encountered a variety of methods
* | (therefore?) see value in them all

* field test, simulations,
experiments, proofs

- - -

v Information

EE : CE ; CS SE P IT IS i Systems:
—— CoFTWARE ‘E‘W} /e case studies,
S ~ O NEEDS 4 quallitative
_ T ' analyses, the odd
Software Engineering: taxonomy
* prototypes, proofs of concept, metrics,
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In contrast - the ‘one true way’

 For some in computing, valid
research can only be undertaken
using one particular method

» So knowledge on that method
alone is needed

 |n software engineering, the ‘one
true way’ is akin to atheism, or
perhaps agnosticism — i.e. there is ¥
no research method in SE, or at
least its place is doubtful

« Methodology — what methodology?
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What we say to SE research students...
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What they hear...
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Incremental advances

« Glass et al. (2004) reported a review of the computing
research literature across CS, SE and IS:

— Research in SE has been dominated by formulative and descriptive
work (86%) rather than evaluative, compared with 33% in IS

— Research in SE has been dominated by conceptual analyses and

concept implementations (71%); in IS, methods are more varied:
conceptual analyses and
implementations 28%, field
studies 25%, lab experiments
with human subjects 16%, case
studies 13%

— Towards ‘better’ research in
software engineering...
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Current initiatives

* Increasing attention being paid to design
science methods

@ adds legitimacy to the notion of research through the
production of artifacts

tends to treat the basis of production and evaluation
as something of a given, something self-evident

 Significant effort to promote and adopt evidence-
based software engineering
@ a more evaluative approach to SE research outcomes
dominated by the medical research model that relies

primarily on the scientific method
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Research
Cutputs

Augmenting design science...

Research Activities

unamaker et al. (1991)

March and Smith (1995)

I ettty points for research
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..to address weaknesses...

Table 1 Design and design science process elements from IS other disciplines and synthesis objectives for a design science research proc-

ess in IS.
Objectivesfora Archer (1984) (Takeda et al Eekels and Nunamaker et al Walls et al (1992) (Rossl et al. 2003} (Hevoeret al
design sclonce 19940) Roozenburg (1991) 2004)
resgarch proc- (1991)
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identification Data collection tion tual framawork Kerpel theories relevant problams
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...using grounded theory

Design Science Research Process
—_— —_— — —_—
o
g
Objectives of 2 5
Problem Problem 3 : s . . Lecad
Identification | Motivation a Sf)lutxon Design [ Development| 5 Demonstration g g Evaluation s- g Communication
o/ (requirements) g P <
o 7] B -5 ]
@ P 2 S = (R
‘= 5] = 5 8 8 s
2 2 3 3 2 28
A A E b £ A A =8 A ag A
' ' i () (] ' . ' i "
: : : . : . ' - . N
o g m [
: : f P T 25 g I £
' i1 ' S 5O -1 § 8, S g
= ' S 7 £ e 2! 35y 3 Rl
' 2 ' G 2 T s 2Oy T '
1 1 I, 1 —a D~y ' w 2 1 1
/ \\ v \ {J
5 S‘”w’:‘m o | Scenario Testing
emonstrate that =] Ca &Hd
Ksown nilotions o o and Review | se Iy
.up,,o,':‘ the .o.,‘:,?:‘ g Literature Review 8 E provides for the £ | examines tha solutions in
activitses, and aticit the | 3| is the main source of data for the theory g S |rocr of m cose study | " SPEUON S “';z' Publication
discovery of pew solutions, | © budding; genaration of ideas. review of Q | group, a3 well as supplies g g "‘“’“‘:"‘"‘- ’Z‘:M E’ g of th P
Additional scenarios with | © |  axisting and alternative solutions vie gap g .E pirical data of the L 5 :l‘:b e g = e results
new complexities can be | o3 analysis and thearstical ssmpling k- Q| ®utkahodwe |@ @ [FHESEEOEREES 8
developed to support the | 5 =] uration and densifying the | validata the £ % thoaory via interview =) =
process activitiesand | 8 5 theoty 2|  unplementation and 2 o software log data analysis § 2
ity D ‘X 6 :Io: further saturate the theory s E a _E
.- - - -—--- - -

Role offie Underpinning Grounded Theory Process

© Petteri Kaskenpalo ISRM 2007

UNIVERSITY AUCkIand



Closing comments

Conviction with respect to method(ology) is vital,
but fanaticism can be unhelpful

Absence of a theoretical framework does not
mean absence of a theory

We can do better in software engineering —
grounded design science Is one option

Does the multi-method approach have a
chance?

Perhaps this is another opportunity for the two
research communities to learn from one another
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