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Introduction — Morphological Matrix

Finding solutions for Wicked Problems

- complex, essentially unique problems
- no “best” solution

Example: Design of a table

Problem Structuring and Decomposition

1. Identification of components (parameters)
2. Collection of possible alternatives for each parameter (values)

Images from: http://mdhomehealth.com/wp-content/themes/mdhh/images/complex-problem.jpg

Louisa Schermuly 11.01.2016 3



Introduction — Application of Morphological Matrix sebis
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Creat|V|ty tooI in the context of innovation and product management
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Introduction - Research Questions

1. Which process losses and process gains can affect
the group performance in creating a Morphological
\ Matrix?

2. How to design the process of the ,Analysis
Stage” to minimize process losses and maximize
process gains?

3. What are the functional requirements an
Implementation of the extended process model should
meet?

4. Do the experimental findings conform to the defined
hypotheses?

11.01.2016 5
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Relevant Process Losses and Gains

|
Group Performance = Group Potential 4
Process Gains -

— Process Losses 7 W A

=

Divergent Thinking Convergent Thinking
Generating ideas freely Selecting the best ideas

- Cognitive Stimulation - More Objective Evaluation
- Social Competition - More Information

Process Losses Process Losses

- Social Loafing & Free Riding - Domination

- Production Blocking - Hidden Profiles

- Cognitive Restrictions - Evaluation Apprehension

- Evaluation Apprehension

Icon from: https://www.iconfinder.com/icons/171323/bulb light icon#size=128
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Concept: Basic Process Model

Problem Shared
definition Morphological
Matrix
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Collection of ideas for possible Refinement of the
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v" Prevention of Production Blocking & Cognitive Restrictions (step 1)
v' Enabling Cognitive Stimulation (step 2)

X No Support for Group Decision Making (step 3)
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Concept: Extended Process Model

Problem Shared
definition Morphological
" Matrix
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v Prevention of Social Loafing, Evaluation Apprehension, Domination &
Hidden Profiles (step 3 & 4)
v Sharing More Information (step 3 & 4)
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Evaluation sebis

Louisa Schermuly

Controlled Laboratory Experiment

4 groups of 3 students (2 basic process, 2 extended process)

Presentation of ,How to create a Morphological Matrix"
- Example: Design of a table

Using the prototype to create & agree on a shared
Morphological Matrix

- Problem: Organizing an “Erasmus Event”
- Guideline: ~7 parameters, 2-7 values for each parameter

Questionnaire

Evaluation of logged data and questionnaire

11.01.2016
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Evaluation — Findings |

Group 1

Group 2

Group 3

Group 4

00:00:00 00:14:24
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~1In o
step 2

step 3
Hstepd
Hstep 5
00:28:48 00:43:12 00:57:36 01:12:00 01:26:24
strongly 2 3 4 5 6 strongly
disagree agree

Overall, | am satisfied with the ease of _

creating a Morph. Matrix using the web

application.
B Group 1
Overall, | am satisfied with the amount of _ Group 2
time it tc‘}ok to create a !\{Iorph. Matrix | | m Group 3
using the web application.
Group 4

Overall, | am satisfied with the support |

information (...) when creating a Morph.
Matrix using the web application.




Number of Activities

Evaluation — Findings Il

16:20:08

Louisa Schermuly

Group 2 - Step 2 Group 3 - Step 2

M w = (8,

Number of Activities

=

il [ : i ]

16:31:32 13:17:35 13:27:06

Time Time

Focus: merging parameters

Almost no idea generation (no cognitive stimulation)

drop
B delete value
W delete para
M add value
click next
close tutorial

M open tutorial
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Evaluation — Findings Il

We had disagreements during the discussion and decision about

the ....... of the shared matrix.
strongly 2 3 4 5 6 strongly
disagree agree
parameters EmGroup 1
Group 2
Group 3
_ Group 4
values

More disagreements in groups applying the extended process

—> Indicator: voting procedure reduce domination and “solve” issue of
hidden profiles

11.01.2016
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Evaluation — Findings 1V sebis

Shortcomings of the Prototype and Process Model

» Usability of Drag & Drop feature
» Less cognitive stimulation (step 2)
» Lack of Scalability (individual rating in step 3)

» No Anonymity (evaluation apprehension)

11.01.2016 17
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Future Work

Revising Web Application

» Add Functionalities (voice-to-voice communication, event timeline,
restructure parameters/values)

» Improve Usability and User Interface (e.g. Drag & Drop)

Further Evaluation

» Experiments with More Participants (experienced participants,
comparing to groups using the standard “whiteboard” scenario)

» Audio and Screen Recording
» Monetary Incentives

Louisa Schermuly 11.01.2016 19



Thank you for your attention

Any gquestions?

11.01.2016 20



sSources

Guilford, Joy Paul (1956). ,The structure of intellect.” In: Psychological bulletin 53.4,
pp. 267-293.

Hackman, J. R. and C. G. Morris (1975). ,Group tasks, group interaction process and
group performance effectiveness: A review and proposed integration®. In: Advances in
experimental social psychology 8, pp. 47-99.

Ritchey, Tom (1998). ,Fritz Zwicky, Morphologie and Policy Analysis®. In: 16th EURO
conference on operational analysis, Brussel.

Zec, Marin, Alexander W. Schneider, and Florian Matthes (2015). ,Towards a Process
Model for Computer-Supported Collaborative Morphological Analysis®. In:
Proceedings of the 215t Americas Conference on Information Systems (AMCIS).
Puerto Rico.

Louisa Schermuly 11.01.2016 21



Thank you for your attention

Backup
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Outlook & Discussion

Literature Review

Process Design
Writing
Implementation
Writing
Evaluation
Writing
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Implementation — Data Model

Project
project 41 - title: String
projects - - descrip: Sting I ——project
" | - mode: String
projects () «
Group Rating Info
group ratings o » | - vote: Boolean
- text: String
User Rating
ratings g = | - voting: Boolean
- reason: String
- reasonlinfo: String
Comment
I User | OWner cOmmMEnts g « | - text: String
owner 4 . Parameter
- username: String| 1 ©Owner st
members ; = 1 owner - text: String > + parameters
- - descrip: String -
owner 4 7 owner parameter 5 « 1 parameter
— Value
0-7 |- text: String 5 + vales
value 0.* s
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Implementation — MongoDB Structure

ProjectList ProgressList RatingList LogDataList
_id _id _id _id
- title: String - step1: Boolean voting: Boolean activity: String
- descrip: String - step2: Boolean reason: String infoText: String
- mode: String - step3: Boolean reasoninfo: [String] infolD: _id
- membersinfo: [{user: _id, color: String}]| | - step4: Boolean owner: _id currentStep: Number
- createdAt: Date - step5: Boolean project_id: _id date: Date
- owner: _id - member: _id p_id: id user: _id
- project: _id project: _id
ParameterList ValueList
_id _id
- text: String - text: String
- descrip: String - partOfFinalMatrix: Number
- partOfFinalMatrix: Number - createdInStep: Number
- groupRating: Number - createdAt: Date
- groupRatinglinfos:[{vote: Boolean, text: String, owner: _id, date: Date, para_id: _id}] - project_id: _id
- comments: [{text: String, owner: _id; date: Date, para_id: _id}] -p_id: _id
- commentsChecked: [[member: _id, allRead: Boolean}] -owner: _id
- valuesChecked: [[member: _id; checked: Boolean}]
- createdInStep: Number
- createdAt: Date
-owner: _id
- project: _id
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