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Abstract

The purpose ol this project is Lo find the most elfective cognilive distribution for
technologically-oriented team. This project will provide evidence that knowing the
Myers-Briges Type [ndicator (MBTI) mix ol a group can help predict the performance of
these groups and that optimization ol group composition using cognitive Lype data has a
direct impact on project outcome. The data lield was comprised ol the Major Qualilying

Projects (MQPs) from Worcesler Polylechnic Institute (WPIL) completed in 2003.

i



Table of Contents

ADSIIACL e e e e il
TADTE OF CONLEIIES 1ot v
TaDIE OF FIGUIES oo e \
Table O TabIEs oo v
Lo INLEOAUCHION e I
20 Background . 2
2.1 Projecl HIStOry ... 4

3. LILleralure REVICW oo 7
3.1 The MBTI .o 8
311 SOUICE OF ENEIEY .o 8
312 PEICEPLION .ot 9
3.1.3 JUAEMEN L oo 10
3.1.4 LAEESLYTES ©o oo e 11

32 Keirsey Temperamenl SOTLEr. ..o, 12
3.201 TrouhleshOOLer/NETOLIALOT ..o 12
322 Traditionalist/sabiliZers ... I3
3253 CatalYSIS Lo 13
324 VISTOINATTES Lo e e 13

3.3 Gordon’s Cognitive Style INSWUMEN .. ..o 14
3.4 Stantord study......oo 14
3.5 Gauntl/RIVEra sWUAY ..o 16

4 MELNOAOTOZY ©o oo e 16
4.1 AdVISOr SUIVEY ... 17
4.1.1 Questions: Parl 1. 17
4.1.2 Questons: Part 2. I8

42 Constructing and Organizing the Dali....ooooo 21
4201 Gathering the Dala ..o 21
422 Organizing the Daln ... 22

S ANULYSIS Lo 23
5.1 Analysis |1 Team Size ElTects on Project Oulcome ... 24
52 Analysis 4: E/L vs. Produclivity & Innovabtion ... 25
5.3 Analysis 5: B/l & J/P Hybrid vs. Productivity vs. Innovation ......................... 27
5.4 Analysis 6: S/N & J/P Cross vs. Productivily vs. Innovation ........................ 28
5.5 Analysis 12: Wilde Theory vs. Productive or Innovative..........o 30

6 Discussion o Resulls. ... 32
8 APPENAIX T 34



Table of Figures

Figure 1: Team Size Effects on Oulcome graph........... 24
Figure 2. MBTI EI Type vs. Expectations when Innovative Polential = Broke New
GEOUNG. ..o e e e 26
Figure 3: MBTI EI Type vs. Expeclations when Innovative Potential = Incremental
FIIVOVALTON 1o 26
Figure 4: Project Outcome versus MBTI EI/JJP Cross when Innovalive Polential = Broke
INEW GIOUNG. ..o e et 27
Figure 5: Project outcome versus MBTIL EI/JJP Cross when Innovalive Potential =
[ncremental INIMOVALION ..o e 28
Figure 6: Project Outcome vs. MBTI SN/IP Cross when Innovative Polential =
Incremental INROVALION. ... e 29
Figure 7: Project Outcome vs. MBT1 SN/JP Cross when Innovative Potential =
Incremental INNOVALION ... 29
Figure 8: Projecl Outcome versus Wilde's Technologist & Synthesizer when Innovative
Polential = Broke New Ground ... 30
Figure 9: Project Outcome versus Wilde's Technologist & Synthesizer when Innovative
Potential = Incremental TRNOVALION ... 31
Figure 10: Project Outcome versus Wilde's Technologist & Synthesizer when Innovalive
Polential = NEINET (.o 31

Table of Tables

Table 1 The 16 MBTTLYPES oot 8
Table 2: Summary Lincoln Prize Awuards to Stanford Teams................... .. N
Table 3: Individual Data Vartables ..o 22
Table 4: Group Dala Variables ... 23

\Y%



1. Introduction

Throughout the growth ol psycho-sociological science, methods of organization
ol leams Lo maximize innovation, creativily, productivity, and cohesion have been Lhe
subject ol a myriad of studies in cognitive Lype research. These studies have Tocused
exlensively on calegorizations provided by the Myers-Briggs Type Indicator (MBTI), the
Keirsey Temperament Sorter, the Gordon Cognitive Styles Indicator (GCSI), and custom
application psychomeltric associative surveys. When cross-correlated with outcome
related variables such as team performance, excellence, and leadership, researchers have
been able to uncover signilicant observations. These lindings have relined the
understanding ol cognitive type theory and its intersection with team dynamics in a way
previously unanticipated.

Within both industry and academia, there is o general consensus that
psychological typologies factor signilicantly in the performance ol teams and in the
collaborative dynamic extanl among team members. What remains poorly characlerized
within the prolessional literature is the nature ol the coordinating nexus that drives
project teams Lo meet and exceed expectations. Within this paper, the authors examine
the traditional elements of psychomeltric classification through the use ol the MBTI and
the Keirsey classilication methods.

This study was undertaken Lo catalog and anulyze team dynamics observed in
projects conducted in an undergraduate setting. The analyses would Tocus on the
intersection of the MBTTI typologies and the hybrid categorizations allorded by the

Keirsey lemperaments. Validation ol the team dynamics research performed on



mechanical engineering design student leams as described by Douglass Wilde ol Stanlord
Universily is a central element o the study performed by the authors.

The purpose ol this project is o ind the most effective cognitive distribution for a
technologically-oriented team as well as 1o verily the Wilde study. This project will
provide evidence that knowing the MBTI mix ot a group can help predict the
performance of these groups and that optimization of group composition using cognitive
type data has a direct impact on project outcome. The data leld was comprised ol Lthe
Major Qualilying Projects (MQPs) from Worcester Polytechnic Institule (WPI)
completed 1n 2003. The authors conductled the study by sending over 200 surveys Lo the
MQP teams’ advisors. Aboul 42 advisors responded Lo the survey coupled with the fact

that usually there are 2-3 members per leam: they received data on 125 students.

2. Background

Worcesler Polylechnic Institute (WP has since 1972 operated under a curricular
environment the university relers o as “The Plan.” Since its inceplion, the program has
sought to provide undergraduates the opportunity to place their studies within their major
ltelds ol concentration into practice, true o the spirit of the school’s motto, “Lehr und
Kunst.” to wil, “Learning & Skilled Arts.” This objective is accomplished through the
requisite completion ol the Major Qualilying Project (MQP), and the [nteractive
Qualitying Project (IQP.) The MQP locuses the student’s energies in the application ol
their learning o the “real-world” in a 9 credit-hour practicum which culminates in the
delivery ol a senior-level thesis paper and the presentation ol the project during Project
Presentation Day. The MQP is the project of primary locus [or the authors in their

analysis of team dynamics in the context of psychological type, and it is in this task
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environment that the undergraduates demonstrate the collaborative stralegies underlaken
in their projects.

Project teams tor the MQP are Lypically organized by either the lacully advisor or
are self-organizing among the tleam members s selection oceurs among Iriends and
associates. Typically teams are comprised ol 2-3 members, although teams do exist with
8-11 members in a specilic mechanical engineering project team. The processes Tor
project selection, formation, organization, execution, and resolution each add aspects for
examination in the context ol cognitive Lypology and team dynamics.

The sophistication demanded of the participants in an MQP is quite high, and with
this requirement is concomitantly developed a level ol prolessionalism in the MQP
project team members. Standards for performance are specilic and are resolutely set by
the university’s administration in an elfort to standardize comparable grading policies.
The language “lell short, met, and exceeded expectations™ directly lollows [rom the
grading standards for final project grades oI’ C, B, and A respectively as sel by the OlTice
ol the Registrar & Project Administration. However, in practice those that meel
expectations get an A. The resull is 75% A grades MQP projects (based on the Class ol
2002 datasel). The research undertaken by the authors was an ellort o gel back to the
advisors, ignore the grades and ask which ones really exceeded expectations as opposed
Lo meeting expectation —so as Lo identily the top 20-25% ol project leams in terms ol
performance.

The number ol dilTiculties Lo be overcome by the lielding ol a comprehensive
survey instrument such as the one employed by the authors is sizable, but the resulting

mix ol variables is worth the eftort. In this case, variables were also assembled rom



other studies lor instance the MBTI data was collected as a corollary to other research
projects. Therelore, the scope ol the project is limited to specific analyses which focus
directly on MQP outcomes and their intersection with cognitive type theory. Comparalive
models, the basis Tor our hypotheses, include the Wilde study, prior IQPs researching
MQP outcomes, and examples ol team dynamics alforded in industry. The case study
literature includes accounts ol the Helios Group at Polaroid, the legendary Skunkworks
aroup al Lockheed, the Data General group that created the [irst 32-bil computer as
immortalized by Tracy Kidder in “Soul of a New Machine,” and R&D New Product
Development (NPD) leams at Gillelle. Other analyses which build upon and expand the
reach of the theoretical constructs developed by the authors and their predecessors can be
readily performed, and the datasel created by this study continues the foundation ol team
dynamics research ilerations performed al WPL

Cognitive theory focuses on leadership, contlict, roles Laken by specilic cognitive
types. and identilying the right mix of people for a given lask environment. Task
environments dilfer in terms ol open-ended and structured goals and whether innovative
or productive oulcomes are anticipated. There is also a debate under way aboul whether
there exists a cognitive Lype called the “technologist” type that is needed Tor a design
team to tTourish, excel, and exceed expectations. This theory will be expanded upon later

when the authors cover the Stanford study by Douglass Wilde who made the initial claim.

2.1 Project History

The study of MQP outcome duta stratilied by MBTI cognitive Lypology and
Keirsey Temperaments has a more than twenty year history encompassing the

experiences of thousands of graduating WPl undergraduates. The continual collection of



qualilying project outcome data in various forms over the years has yielded a datasel
supporting the cumulative research ol Dr. John Wilkes, Associale Prolessor of Social
Science & Policy Studies at WPL. In their research, the authors intend to expand this
significant dataset, and Lo validate and compare the findings they have uncovered in the
analysis of MQP outcome data lor the MQPs conducted during the 2003 academic year.

The research herein described as engaged by the authors have confirmed and
broadened the community’s lindings. In so doing, the present research has validated
several theoretical constructs important to advancing the formulation of team dynamics
models capable ol ensuring greater leam innovation, productivity, creativity, and
cohesion.

Back in the 1960s, Gordon and Morse perlormed a study on group dynamics in
industry. Their point was Lo try o replicale a previous study by Charanian which
indicated that remolte association correlated Lo a positive outcome at the individual level.
The study engaged by Gordon added the dilterentiation measure o that ol remote
association and identilied a dilference between people who were good at coming up with
promising research ideas — the dilTerentiators — and those acquiring patents — the remole
associators. Then i the 1980s, almost 20 years later, there was a study performed ol S0
MQP students at WPI concurrent with the Helios 8x 10 Design Team activity at Polaroid.
Boynton et. al. found the MQP teams o be similar o the research and development teams
found in the workplace in lerms of group dynamics. However, the cognitive mix in the
student pool included many lewer remote associators than the elite Polaroid R&D team,

so the correspondence was not exact since most engineers do not do research and



development. That is an elite specially. But, all engineering graduates at WP do an MQP
—trying their hand at design work (in most cases for the first ime outside of class).

A Dbillion dollars was invested in the Polaroid Helios Project, arguably leading to
the collapse ol the tormer Fortune S00 Company when the product failed in the
marketplace’. As the Helios 8x10, 11x17 and NB6 teams could be compared, the 11x17
team finished years beyond schedule, and this delay materially hurt Polaroid as that was
the size image needed 1o try 1o lake over the chest x-ray market. The Polaroid study had
an interesting feature as it allowed one o study the troubleshooter / crisis management
team that successtully coped wilh shilting the NB6 plant designed to make Helios [ilm
(only) to make it lor other producing purposes. The elfective team members who stayed
on and overcame dilliculty alter dilficulty with fewer and lewer people were primarily
high dilTerentiators. Many were also high remole associators, but the implementers and
prohlem solvers e presumably in search for a more stable and productive Lask
environiment. The integrators stayed, and amazingly, the problem linders / assessors
elsewhere in the company occasionally volunteered for service in the plant and thus were
reassigned there as the departures multiplhied.

The WPI studies inspired Gordon to recruit the Vice President ol R&D, John
Bush, ol Gillette to perform additional studies on industrial R&D teams. With Bush's
contacts, they hoped o gather cognitive and performance data on about 50-60 groups or
teams. Unlortunately only 5 Gillelle teams were studied, as no other companies were
successlully recruited by John Bush lor the study. The results ol the Gillelte study were
promising as one could predict who in a team ol 3 members was most likely (o solve the

problem at hand and acquire a patent in successlul groups. With the unsuccessiul teams,

- . .
I'he film did not sell because the scanner was unavailable.



there was some difliculty discerning within the group the problem’s source and how it
was Tormulated. This fack of early Tocus was typically insurmountable despite the
presence of considerable cognitive lalent in the team that had enjoyed prior success on
other teams. That it was impossible to overcome the handicap ol a bad start was
revealing. Occasionally the result in the “unsuccesslul™ teams would actually be a
technical success, as the team would meel the established specitication, but the company
ultimately lost money on the il concelved projects even when the engineers found a way
to do what they were told o do.

In studying the Class 0l 2003 MQPs at WPI, the data the authors have collected
includes returns [rom student questionnaires and advisor questionnaires. Within the
datasel are over 40 advisor surveys that have been returned, out of a little over 200
distributed, ol which about 70% ol the students involved in those projects have laken the
MBTI. By completing this project, the authors intend o discover a cognitive mix that
consistently does well on projects of this type, under specilied task environment

conditions.

3. Literature Review

The lirst step belore delving into the instruments used in this study and the results
is 10 inform the reader on the concepts and indicators utilized. These concepts are that ol
the Jung typologies and the indicators of MBTI, Keirsey Temperament Sortler and GCSI.
This section will also provide the general idea of the previous study conducted by Gauntt

and Rivera and the study done by Douglass Wilde at Stanford University.



3.1 The MBTI

The MBTI is a test, which describes the cognilive preference ol the test taker. For
general research purposes, Lhis test was administered o several classes at WPI throughout
the years including the class of 2003. The resulting data set will be analyzed 1o determine
what cognitive styles make up a successiul MQP group. The instrument tests four
diflerent areas ol cognition. The lour areas are perception, judgment, source ol energy,
and lilestyle. Because there are four areas, every examinee is divided into one of 16

Lypes.
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Table 1: The 16 MBT1 types

3.1.1 Source of Energy

When one refers Lo Lhe source of energy ol an object, one is relerring 1o the locus
ol their thoughts and attention. An extravert (E) judges and perceives the world based on
the tangible such as people and objects while an introvert (1) is more directed toward the
inner world and put their judgment and perception towards concepts and ideas. Extraverts
tend o act before reflecting in a given situation and resort o trial and error 10 get

leedback rom the environment when unsure how to proceed. They also preler large



aroups ol people rather than heing alone or with a small number ol people. Their source
of energy comes Irom the environment while introverts, on the other hand, absorb the
energy Irom their surroundings and “recharge”™ when they lake @ moment for themselves.
They regain energy [rom what they are thinking. They also tend to reflect on a given
situation belore acting and dislike sharing incomplete ideas or projects. They also prefer
1o have quiet time o themselves or a small amount of people to being immersed in a

large group ol people.

3.1.2 Perception

Perceplion refers o lhe method ol how one processes and acquires  the
information they receive. A sensing (S) individual tends to use their live senses Lo
acquire the information while an intuitive (N) individual tends to apply another layer of
meaning or ry to interpret it more than what is sensed by the 5 senses. Sensing people are
usually identified as practical and down o earth. As they process information, they tend
Lo direct therr attention to the tangible data and thus devalue ambiguous, subjective
information.  They also tend o miss or disregard information il it is not clear and
obvious. They are mostly interested in facts and just want to take in the details. Through
these Tacts and details, they come to understand their surroundings. Intuitive people rely
on their subjective and ambiguous information o make decisions. They take the
subjective information and process the information as it is acquired. They emphasize the
possibilities and implications ol the information processed. They can somelimes miss
important practical details. Intuitives tend Lo recognize patterns and relationships among
their surroundings where others might see randomness. For example, imagine two

groups. one ol which consists ol sensing type and the other ol the intuitive type. They



are put in separate rooms and told to “behold a maple leal.” The sensing group describes
the leal in great detail: listing all the parts of the leal and their functions.  Alternatively,
the intuitive group sees the leal and does not go Turther into details about the Tunction and
description. Instead, the group lists everything that comes to mind with the word leal in
mind such as “table leal” and “leal from a notebook™. They are nol working Irom the

same body of information.

3.1.3 Judgment

In other words, how people make their decisions using the information perceived
via sensing or intuition. The T-F dimension refers o their preference lor logical abstract
as opposed Lo case by case decision making. Some people like to think (T) through their

decisions logically based on abstract principles while others like lo make decisions bhased

on empathetic leelings (F) and trust their subjective judgments.

Individuals who are thinking types preler lo make decisions with Togic and
thorough analysis; they distrust subjectivity as a source ol hias and feel they make their
best decisions when they are being totally objective and impersonal. They tend o value
fairness and sometimes play the odds but always have “good reasons” Lo justily their
decisions. Individuals who are Teeling types tend Lo trust their emotions and make
decisions with human values in mind hence they think they make their best decisions
when they can empathize with those allected by those decisions. Feelings Lypes tend 1o
value harmony over equily. They also have a knack for persuasion and seeing things from
the other person’s point of view, For example, in evaluating candidates for a job, a

thinker would choose lnal candidate fromreviewing their credentials while a feeler



would review the situation ol each candidatle and hire the candidate that benelits both the

company and the employee as they see 1L, based on a personal interview.

3.1.4 Lifestyles

The litestyle ol an individual is based on a dimension that [sabel Myers developed
o determine which is the dominant and auxiliary between the perception dimension and
decision making (judgment) dimension for each individual. This calegory is divided into
judging (1) orientated and perceiving (P) orientated individuals. However, over lime it
has come Lo be considered more of o “Lifestyle™ indicator. People who lean toward the
judging end ol the spectrum ol the MBTI tend 1o be organized and structured. They like
Lo plan things ahead of time and thrive on deadlines. They like things to come o closure
and tend to have a decisive nature. They need o gel things done and finished Lo feel they
have accomplished something. A judging person will gather enough inlormation Lo make
a decision and lends to commit o it because ol his need lor closure and structure.

People who wre oriented toward perceiving tend o be [exible and spontaneous.
They also thrive on discoveries rather than deadlines and tend (o go with the lTow as
opposed to having a sel plan as well as content with open-endedness as opposed to
having closure. A perceiving person’s dominant is information gathering and they preler
more information Lo less information when making decisions. They tend (o deler
Judgment as Tong as possible Lo acquire as much information as possible and keep their
options open. The trait that is shown to the external world is atfected by the EI and JP
dimensions. For example, il someone is ESTI, then their dominant as seen by the outside
world is thinking (T). However, i someone is [STP their auxiliary, which is thinking, is

shown (o the outside world, but on the inside the Dominant trait is actually their



prelerence tor sensing. See Appendix 2 for the description by our unknown seminar

author that was the basis for our questionnaire.

3.2 Keirsey Temperament Sorter

Belore the authors explain this temperament sorter, they would like lo make it
clear that the original terminology used by Keirsey was Dionysian (SP), Epimethian (SJ),
Apolloian (NF), and Promethean (NT). However, lor the use ol this study, the authors
will use the terminology ol some unknown prcsenlnlion?. [n this reference, the author
calls the SJ type traditionalist/stabilizers, the SP Lype troubleshooler/negotiator, the NT
types visionaries, and linally the NF Lypes catalysts. These Lypes, like the MBTLL 1s based
on the Jung terminology. In the online general description ol these Lypes at Keirsey.com,
the Artisan is the troubleshooter, Guardian is the stabilizer, Idealist is the catalyst, and the

Rational is the visionary.

3.2.1 Troubleshooter/negotiator

The troubleshooter is ol the SP type. “This is the "Sensation Seeking Personalily”
-- trusting in spontaneity and hungering tor impact on others. They are usually hedonic
about the present, optimistic aboul the Tuture, cynical about the past, and their preferred
time and place is the here und now. Educationally they go for arts and cratls,
avocationally for techniques, and vocationally for operations work. They tend (o be

permissive as parents, playmates as spouses, and play oriented as children” (4).

* Professor Wilkes was present at a conference seminar and got a writlen handout from a presenter who was
basing their work ton innovationy on Keirsey's. Towever. he changed the names of the types. and we used
these names coined by the now unidentificd presenter iand his delinitions ) in developing our questionnaire.

However. this seminar handout document no longer has a cover page and his identity has been lost. but not

his references.



3.2.2 Traditionalist/stabilizers

The stabilizer is of the SJ type. They are said to be, “"CONCRETE in
communicating and COOPERATIVE in implementing goals, cun become highly skilled
in LOGISTICS. Thus their most practiced and developed intelligent operations are oflen
supervising and inspecting (SIT administering), or supplying and protecting (SJF
conserving). And they would il they could be magistrates walching over these forms ol
social lacilitation. They are proud ol themselves in the degree they are reliable in action,
respect themselves in the degree they do good deeds, and leel conlident of themselves in

the degree they are respectable’™ (4).

3.2.3 Catalysts

The catalysts is of the NF type. They are said to be, "ABSTRACT in
communicating and COOPERATIVE in implementing goals, can become highly skilled
in DIPLOMATIC INTEGRATION. Thus their most practiced and developed intelligent
operations are usually teaching and counseling (NFJ mentoring), or conlerring and
tutoring (NFP advocating). And they would i1 they could be sages in one ol these forms

ol social development’™ (4).

3.2.4 Visionaries

The visionaries i1s ol the NT type. They are said to be, “ABSTRACT in
communicating and UTILITARIAN in implementing goals, can become highly skilled in
STRATEGIC ANALYSIS. Thus their most practiced and developed intelligent
operations lend Lo be marshalling and planning (NTJ organizing), or inventing ancl

conliguring (NTP engineering). And they would i they could be wizards in one ol these



forms ol rational operation. They are proud ol themselves in the degree they are
compelent in action, respect themselves in the degree they are autonomous, and leel

confident of themselves in the degree they are strong willed™ (4).

3.3 Gordon’s Cognitive Style nstrumenty

fasdfasdl
3.4 Stanford study

The main idea of the Stanford study conducted by Douglass Wilde was that there
was a certain type called the “lechnologist” present in many groups that led to unusually
strong performance. To measure performance, he lagged the groups that won Lincoln
Design Competition awards. These groups were initially formed using the Gough
Crealivity Index (GCI). The GCl 1s a measure ol creativity and “empirically determined
linear transtormation on the four scores generaled by the MBTI™ (Wilde, December
1996). The question that arose [rom this index was 1l it was possible Lo predict suceess of
adesign team and it it could serve as a guide to build more efleclive teams.

Wilde claims that by using this indicator, he was able Lo construct teams thal
succeeded more olten. “In 1995, Stanford teams won eleven out ol the twelve Lincoln
awards given. A more delailed account ol the performance over the live years during
which these ideas have been applied is given later in the article, which also compares
these years with the thirteen preceding” (Wilde, December 1996).  This tahle is shown
below, and indicates that Stantord’s success rale wenl [rom 29-30% 10 a success rate ol

60%.



HIGH GCI TEAMS OTHER TEAMS ALL TEAMS

Period Years Number Prizes % Number Prizes % Number Prizes
1:'77-8/'89-90 13 N/A N/A - N/A N/A - 138 40
2:'90-1/'94-5 5 49 31 63% 14 7 50% 63 38

Table 2: Summary Lincoln Prize Awards to Stanford Teams

Another aspect ol group dynamics that Wilde studied was the satislaction of the
team experience. He found that the groups that were most satislied always had at least
one EN “brainstormer/synthesizer”™ member or EF “leamwork/harmonizer™ member. The
other linding was that ol the “‘technologist” type. Wilde Tound that il two I1STJs were in
the same group, the group had an unsatislying experience, but each successful team had
al least one.

Next, Wilde used a Prelerence Questionnaire (PQ). This test is a simpler version
ol the MBTI by “de-emphasiz]ing| the counseling aspects, inappropriate for an
engineering course” (Wilde, December 1996). This lest is used Lo calegorize the Lypes of
cach person and place them in a group of four. His ideal group of four consists ol “a
manager |[ESTI| moderating between a quiel technologist [ IST)] and o gregarious
brainstormer [ENF], with a fourth person of temperament different from all three of the
olhers™ (Wilde, December 1996).

The authors™ main criticism ol this study was that in the using the PQ data, Wilde
specilically goes against the olticial MBTI literature. The MBTI is nol a continuous
measure in which people are more or less Extraverted or Introverted. [t 1s a hard
classification and the numbers reler only to the consistence ol the data and hence the

odds ol musclassilication.



3.5 Gauntv/Rivera study

Before this study, Stephen Gauntt and Paul Rivera had done a similar study based
on the results ol the MBTI. They locused on the conllict potential ol a homogeneous
aroup and non-homogeneous group. They delined the homogenous group as “when the
team members are similar to one another in terms ol the cognilive qualities factors found
within the group.” They ¢o on to hypothesize that this Kind of group will have less
clashes and high productivity but as the saying goes, “II'two partners always agree, one
ol them is unneeded.” The lowered conflict potential also has a negative correlation Lo
performance on nnovative projects. On the other hand, the non-homogeneous group has
a higher conllict potential and is more likely to quarrel among its members. The
supposed advantage ol this kind ol group is that they will produce more innovaltive
projects. They also found that the synthesizer led productive teams betler than innovative
leams.

Steve Gauntt and Paul Rivera investigated Wilde's claims, and they tound that the
successlul MQPs had an ISTJ or INTJ. However, they also lound that there was no
evidence that the combination ol the “technologist’ type and synthesizer/harmonizer was
necessary lor successlul projects. Furthermore, the “technologist’ Lype seems Lo only be

elfective in projects where innovation was called for.

4 Methodology

This section explains the surveys conducted as well as reasoning hehind the
changes made Lo the survey used by our predecessors. This section will also examine the

process by which the authors gathered and organized the data for analysis.



4.1 Advisor Survey

The surveys given Lo the professors conlain a series ol questions Lo determine
several components. The authors shall analyze each question. The prolessor survey was
sphit into three parts. Part one is questions relating to the project as a task. This included
the degree ol delinition, the perceived difticulty and the educational potential for the
students. The second section inquires aboul the team’s actual performance and includes
questions on independence from the advisor, success of the project and roles taken up
between the students and the advisor. The third section is a l'eedback variable. Nol many
professors filled it out, but the ones that did usually had strong emotions about what they

wanted o say. Comments received were hoth positive and negalive.

4.1.1 Questions: Part 1

In question one, the authors asked the professor o rale the degree ol difticulty the
project entailed. The purpose ol this question was Lo determine how dilficult the project
wis according Lo the professor who advised 1t and probably the one who proposed it.
This information allows the study to include another variable 1o delermine the
elfectiveness ol a certain cognilive mMix in a group.

In question 2,

e ouiser this ors

2
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This question was asked Lo determine the open-endedness ol the MQP. This way,
the authors can determine i a certain cognitive mix is better lor open-ended projects or
constrained projects. These lwo questions seem Lo be asking the same thing, but the

authors cannot drop one until it is demonstrated Lo correlate with the other.

The question is designed Lo evaluale the creativity and originality ol the group. If
they broke new ground, and the authors can consistently show that a kind ol certain group

mix does that, the authors can make some inferences about that certain group.
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The purpose of this question is to determine the level of explicit and formal

preparation lor the project.

4.1.2 Questions: Part 2
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The purpose of this question is o determine il a cerlain group excels in an open-

ended project or a4 more structured and delined project.




Most MQPs are part ol the design education of the college but some projects are
nol design projects and are simply production projects where one reproduces an object or
design. This is to determine which types of student are most elfective with design

projects and which types are elfective with research projects.
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This is one ol the most important questions in the entire survey. Itis Lo
determine, in the advisor’s opinion, which projects excelled and which projects were o
disappointment. This is the most important question on the survey simply because il asks
Lo rate the performance ol a particular group. From these responses, the projects can be

categorized by the degree of their performance.

4. Level of Creative Ability Exhibited
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The purpose of this question is 1o what types are the most creative and innovative
when put into a group. Theory suggests that the NP Type and ST Type are the most
“creative”. However, this question is nol very uselul because the authors do not know

how much impact each member had in the group.

3. Studert Leadership and Roles

According to some theorias the following terms describe the fowr major functions performed by
mamnbers of a suceossful teamn

Fisionary — The person who concerves adeas will mgenmty and logie, cowiribuizs strajegies and
analyses, and 13 the man souree for selang up the problems

Cafsalyse — The person who works by anteracing withe others abour values and msperatnops and
contathuies sometnog personal oy 3 special visios of possibalites. Through s mtersction, tis person
can help “bring out’ the ansswers from other people.

Stabilizes — The peryan who works trorn a sense of responaibility. Throuzh steady sad tin woerk. s
1 h ) & 3

person s prepared for cwrent and future probiems and s able 1o keep t

Troubleshogter — The person who finds timely solunons 10 meet v

solving the unexpected problers that often anse
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This question was put into the survey o see il a correlation could be made

belween the advisor’s observation and predicted MBTI results.
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This was (o verily il the advisor had conlidence in his decisions and if the advisor
disrupted the team dynamics ol the Leam by becoming a group member rather than an

advisor.
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This question was designed to lind oul il a certain Lype was possibly missing [rom

the group and the advisor had tulfilled their role.

4.2 Constructing and Organizing the Data

The alorementioned survey concluded in a large amount of data, which needed Lo
be organized. To organize the data the authors entered all the data Irom the surveys in Lo
Statistical Package tor the Social Sciences (SPSS). which also can be used Lo analyze the

data as well as draw up graphs and charts.

4.2.1 Gathering the Data

Once Lthe survey was complele the authors sent out a copy to every prolessor the
authors could find a mailbhox for who was listed as having advised (or co-advised) an
MQP in 2003. The authors started getting replies aller several days and began datientry
several days Tater (once a bit ol a pile was created). Alter about 2 weeks no more seemed

Lo be coming in so the authors took a look al the overall reply rate. Much (o the authors’




dismay, the return was less than our predecessors as the authors had a total ol 69 replies

and only 48 usable groups to Took at. Only about 209% of the surveys were returned.

4.2.2 Organizing the Data

When the authors started this project the authors had not expected to be merging

datasets with our predecessor IQP, but instead comparing outcomes alter analysis.

Because ol this the authors created our own variables in SPSS which 1it our needs and the

new survey instrument. These variables were as [ollows:

Variable
GroupiD
Name
Award
Grade
Major

B

151 _cont
SN
SN_cont
e
TT-_conlt
P
IP_conl
DilT

RA
GCSliype
Vis

Cat

Sta

Tro

Description

Contains a unique identifier describing whicle project the person belongs to

The name of the student (Family_Name, I'irst_Name )

Whether or not they had received any personal avwards upon graduation

Their grade on the project (A, 3. )

Their Major

A mnber representing whether they are Ixtroveried or Introveried on the MBTT scale
The nijd-value-zero scale of their /I MBTT Tvpe

A nmber representing whether they are Sensing or iNtuitive on the MBTT scale
The mid-value-zero scale of their SIN MBTT 1ype

A manber represeming whether they are Thinking or Ieeling on the MBTI scale
The miid-value-zero scale of their 1/ MIBTT ivpe

A mmber representing swhether thex ave Judging or Percieving on the MBTI scale
The mid-value-zero scale of their J/P MBTL tvpe

Whether they are a Differentiator on the (GCSI scale

Whether they are a Remote Associator on the GCSIscale

A Ad-digit code for their complete GCSI ivpe

From the survex ( QO 2.3a ) If the professor thought they were a Visuadlizer

From the survex ( Q 2.5q ) If the professor thought they were a Catalvst

Fron the siwrvex (O 2.5a ) If the professor thought they swere a Stabilizer

Fron the survex (1 Q 2.3a ) If the professor thouglt they were a Troubleshooter

Table 3: Individual Data Variables

The following table consists ol the variables used in the group data set. The

vartables mentioned here apply to the group and project as a whole.

Variable Description

GrouplD Contains a wnique identifier desceribing the project’s name
MemNum The wonber of mewbers in a group

Grade The grade the project received

MConl MBI Conflict level ( discussed earlier )

SNSP SN/SP count over the number of meimbers

Polar The degree of polarization
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Wilde "Wilde's Technologisi & Svnthesizer”, a 4-value variable of whicl traits are available in
alteam

MInno MBTI hinovation Potential
GConl GCSI Conflict Potential
Glnno GCST Innovation Potential
QL.IA Scale of project being straight forward 1o complicated
QIL.2A Scale of project being well defined 1o 1l defined
Q1.2B Scale of project being constrained to open-ended
QIl.3A Trichotony of oppoitunity for innovation
Ql.4A Nuniber of prior classes required for base project knowledge
2.1B Scale of tean members being independent 1o dependent
Q2.2A Seale or project being educationally successful 10 not successful
2.3A Binary of whether the project was a design project
238 Secale of the project having not mer expectations (0 exceeding expectations
24A Seale of the members having no innovative ability to mucl innovative ability
Q2.5 How well the student roles described fit the students (this information stored in the
Student dataset)
Q2.5C Binary whether or not the advisor had to [ill roles not covered by students
2.6A Binary swhether or not the advisor lad 1o take over any stage of the project
Q2.6 Three-value of whicl stage the advisor had 1o step in
NOTLES Notes about the project - This became the place 1o note if MOP avwards were given o the

project

Table 4: Group Data Variables
The reason [or Lwo dala sets was Lo allow moditication of project-based data
independent ol individual data. Thal way it a new variable was added, additional data
came in or the authors had to update an entry, it would be done on one record 1 one
location. Once analysis began, however, the data liles would be merged using GrouplD

as the primary key.

5 Analysis

When it came time Lo analyze using the same metrics as the Gaunt/Rivera paper
we realized that our new survey had several variables that did not quite mesh with theirs.
The problem was two-lold; Tirst, we would not be able to perform all the same analyses
on our data and would not be able to see the same overall picture as they presented.
Second, future research along the same thread would have o make a decision which
survey instrument to use and which set ol analyses they wished o perform. The analyses

that follow are not numbered sequentially; instead they have been sel up for comparison
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10 the analyses in the Gauntt/Rivera paper. Please reler (o appendix 1 for the full listing

ol unalyses pertormed in their paper.

5.1 Analysis 1: Team Size Effects on Project Outcome

Our lirst test was Lo compare the size ol the project group with the success ol the
project as seen by the advisor. As you can see below, groups of three people exceed the

advisors™ expeclations slightly more oflen than groups ol other sizes.

Team Size vs. Project Outcome
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W2 person 381 38.1 23.8
# 3 person 50 25 25
4 person 0 100 0

Project Outcome

Figure 1: Team Size Effects on Outcome graph
This varies [rom our predecessors’ lindings since they reported that groups ol two

people had been most likely to exceed expectation. In our case there is no dilference in
percentage terms, but there are more three person groups than Lwo person groups,
exceeding expectations simply because there are more of them. Also, Gauntt found the
dilference belween group performances versus size Lo be in the upper ranges ol
performance. Their two person groups would out perform the three person groups when
exceeding expectations. Year 2003 data, on the other hand, has nearly identical

performance belween two and three person groups (23.8% and 25% respectively) when



exceeding expectations and a more clear difference in the lower ends. This change Itom
2002 may be due to a number of different {actors. 1t will not be clear why on the whole
the two person groups are a bit stronger until Turther research is done, There is substantial
sound theory on triads that suggest that three person groups should oul perform two
person groups. so this is asurprise. As in the Gaunt/Rivera paper we must inform the
reader that the figures above are the number of sredents in the study and not the total

number ol groups.

5.2 Analysis 4: E/l vs. Productivity & Innovation

Due o changes in our survey instrument when dealing with innovation versus
productivity, when performing this analysis we had to take a dilTerent tactic. In our
survey we asked 11" the project broke new ground, was an incremental innovation over the
state of the art or was neither. In ligure 2 we compare that question with the introversion
or extraversion ol the members. One ol the most striking things about the ligures below is
it does not matter 1l you are an introvert or an extravert, i the project was seen as having
neither broken new ground nor (o have produced an incremental innovation the project

never exceeds expectlations.



MBTI EI Type vs. Expectations
when Inno. Potential = Broke New
Ground

01 Extravert Introvertm
# Fell Short 40 60
= Met 50 50
B Exceeded 33.3 66.7
MBTI Type

Figure 2: MBTT EL Type vs. Expectations when Innovative Potential = Broke New Ground

MBTI EI Type vs. Expectations
when Inno. Potential =
Incremental Inno.

0 Extravert Introvert
8 Fell Short 52.9 47.1
“ Met 6.7 | 933
Exceeded 30 h 70
MBTI Type

Figure 3: MBTI Ll 'Type vs. Expectations when Innovative Potential = Incremental Innovation
Success, as we have measured i, trying Lo identily the top 20-25% ol projects

requires that the advisor see evidence ol innovation. Therefore, [rom here on in we will

be concentrating on the productive and innovative measures, only bringing up projects

that have little to no innovative potential il they break the trend discussed above.



5.3 Analysis 5: E/l & J/P Hybrid vs. Productivity vs. Innovation

Next we perlormed a cross ol the E/I and J/P scales Lo see il there was a more
complex relationship ol types. [n the figure below there is an increase in group success

when an EJ is present. No conclusions can be drawn on that as there is only one data

point, however, clustering the data does yield interesting results.

Project Outcome vs. MBTI EI/JP Cross
when Inno. Potential = Broke New Ground
P 150F
" 100
e SR
n 50T
t '
a 0
g Fell Short Met Exceeded
e B o 0 (0) 0 (0) 100 (1)
o i e 33(2) 16.7 (1) 50 (3)
(+]
EP 28.6 (2) 42.9 (3) 28.6 (2)
Horp 16.7 (1) 33.3 (2) 50 (3)
Project Outcome

Iigure 4: Project Outcome versus MBTT EL/JP Cross when Innovative Potential = Broke New
Ground

Collapsing the JP dimension leaving sets ol extraverls and introverts shows us that when
the project is considered to be innovative there is a clear advantage o having introverts
on the team. The data shows a 50%: success rate lor the introverts and only a 33% success
rate for extraverts. Following the same procedure lor productive projects we lind that

both introverts and extraverts perform equally with 209% and 23% respectively.



Project outcome vs. MBTI EI/JP Cross when
Inno. Potential = Incremental Inno.
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Figure 5;: Project outcome versus MB'I'T EIZJP Cross when Innovative Potential = Incremental
Innovation

The next ligure shows (the same process where the prolessor sees the project as an
incremental innovation beyond the state ol the arl. Here the EJ type actually does worse
and tends towards lalling short ol expectations. This might be due Lo constraints in the
project not allowing that type Lo show their talents. Instead the IJ Lype comes Lo the [ront
and performs well. espectally compared Lo the IPs.

UnTlortunately, in the last set of data there were nol many survey returns.
However, the dala seem Lo suggest that when there is little correlation between the E/I J/P
MBTI type and project success when there is no innovative potential seen. Further study

in how o collect data on the outcome of these projects would greatly help [uture projects.

5.4 Analysis 6: S/N & J/P Cross vs. Productivity vs. Innovation

The first theme we noticed when conducting this analysis was that WPI has a
disproportionate proportion of NP students in these projects. Also, lake note that the SJ

(some ol which fall into the technologist type category) did very well by having half of



them exceed expectations. The NPs also showed a propensily (o exceed expeclalions

shown in the (igure below.

Project Outcome vs MBTI SN/JP Cross
when Inno. Potential = Broke New Ground
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Iligure 6: Project QOutcome vs. MB'T'T SN/JP Cross when Innovative Potential = Incremental
Innovation

In the next figure, the incremental setling, one can see that the NPs are no longer
exceptional and simply average with productive projects. The SIs again continue Lo show

their prowess lor engineering projects in general.

Project Outcome vs MBTI SN/JP Cross
when Inno. Potential = Incremental Inno.
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e
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Project Outcome

Figure 7: Project Outcome vs. MB'TT SN/JP Cross when Innovative Potential = Incremental
Innovation



The conclusion of this analysis supports the results found in the Stanford study
completely.
5.5 Analysis 12: Wilde Theory vs. Productive or Innovative

From the next figure, one should notice that the lechnologist better correlates Lo success

more so than the synthesizer alone.

Project Outcome vs. Wilde's Tech. & Synth.
when Inno. Potential = Broke New Ground
150 ~
100 4
50 -
0 4 AR X & = v
Fell Short Met Exceeded
B Neither | 0 0 "0
# Synth. Only 375 37.5 25
Tech. Only 33.3 33.3 33.3
# Both Types 0 0 100
Project Outcome

Figure 8: Project QOutcome versus Wilde's Technologist & Synthesizer when Innovative Potential =
Broke New Ground
In this next figure, notice the trend when both types are present in the group, they are

more likely Lo meet or exceed expectations.



Project Outcome vs. Wilde's Tech. & Synth.
when Inno. Potential = Incremental Inno.
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Figure 9: Project Outcome versus Wilde’s Technologist & Synthesizer when Innovative Potential =
Incremental Innovation

In this next ligure, a synthesizer alone does not help the group perform at all and may

even have adverse effects on the group.

Project Outcome vs. Wilde's Tech. & Synth.
when Inno. Potential = Neither
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Figure 10: Project Outcome versus Wilde’s 'Technologist & Synthesizer when Innovative Potential =
Neither

In conclusion, the presence of the technologist type in @ group increased the chance of
exceeded expectation quile a bit over simply having only a synthesizer in the group. And
the presence of both a synthesizer and technologist increases chances ol success even

more.



6 Discussion of Results

In this section the authors will discuss the lindings which resulted from the
administered survey. They will offer difTerent perspectives and theories on why and how
cach conclusion was reached.

The Class of 2002 data dilTered (rom the Class of 2003 dala in several important
areas. Take nole of the numbers ol members in a MQP group, because in 2002 most off
the projects were two-person groups and were more successiul than (he three-person
aroups while in 2003, most ol the groups were three-person groups and were more
suceessiul than the two-person groups. The authors believe that this is due to the fact that
oul ol the surveys received, they discarded any two-person group with which they did not
have MBTI data on both members.

From the data shown, the authors have found the introverts (o be more likely to
exceed expectations than the extroverts. They believe this is due (o the nature of
introverts. Because they are more likely to devise a plan belore taking action, which is
advisable to engineers, they will not sulter the negative effects ol progressing (0o
quickly, making large mistakes and beginning once again from scralch which an

extroverl is more likely to do.
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7 Conclusions

In conclusion, our results did not coincide with that ol the other group. This was
due o the lact that our data sets could not be combined. In the tuture, the authors suggest
that certain items be changed o benefil the next group conducting this study. First, the
authors would like to mention that the survey the authors sent out did not include
questions which addressed Lhe leadership issue. The leadership position in a group is
important because the cognitive mix ol the leader greatly influences the overall results
and actions ol the group.

Secondly, the authors would like o emphasize the questions on the survey thal
provided the most substantial information, such as pertormance measurement and project
imnovativeness.  The perlormance measurement was important hecause a project
outcome variable is required Lo evaluate the effectiveness of each group. The level of
innovation for each project ts important because there is a clear dilTerence helween
performances of productive projects and innovative projects.

Finally, the Tast recommendation the authors have is doing a thorough follow-up
ol the surveys. [I'the authors had sent out the surveys and made the advisors accountable
il their surveys were not returned, the authors could have had a substantial increase in the

amount ol cases and ultimately, perform a more exlensive study.
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8 Appendix 1

Listing Metrics Used in Stephen Gauntt and Paul Rivera’s paper:

Analysis
Analysis 1
Analysis
Analysis :
Analysis

FEUROS I (9]

N

Analysis

Analysis 6

~]

Analysis
Analysis 8

Analysis 9

Analysis 10
Analysis 11
Analysis 12
Analysis 13
Analysis 14

Analysis 5

Description

Teant Size Lffects on Project Outcome

MBI Based Conflict Potential Lffects on Project Ouicomne

GCSI Based Diversiry Liffects on Project Ouicome

11 MBTI Dimension Observations on Project Outcome IFactored by
Productivity vs. Innovation Project Iimphasis

171 & J/P MIBTT Dimension Hybrid Cross Variable Observations on
Project Ouicome Factored by Productivity vs. Innovation Project
Lmphasis

SIN & J/P MBTT Dimension Hvbrid Cross Variable Observations on
Project Outcome I'actored by Productivity vs. Innovation Project
Fmphasis

MBTI Based Conflict Potential Verification

SN & JP Dimensional Polarization Observations vs. Reported Group
Conflict Individual Reporting

SN & JP Dimensional Polarization Observations vs. Reported Group
Conflict Individual Reporting Represened as a Dichotomy

Group Conflict Individual Reporting vs. Project Ourcome

Wilde Theory Verification

Theory Verification I'actored by Innovative vs. Productive Groups
Individual Grade MQP Distributions

Individual Grade vs. Project Outcome

Individual Grade vs. Project Outcome l'actored Dy Productivity vs.
Innovation Project Emphasis
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