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ABSTRACT

THE ROLE OF ABSTRACTION IN CREATIVE
IDEA GENERATION
Ajeeta Deuja, M.S
The University of Texas at Arlington, 2011
Supervising Professor: Paul B. Paulus
The present study examined the role of categories during a brainstoaskng t
Participants were asked to generate abstract categories before thstpbreed either in groups
or individually in Study 1. It was expected that generating categories woblehleéicial before
ideation. However, it was found that category generation harmed the group ideat&ss pioc
was also found that they were not clustering as much to their ideas, which mighedh#o a
decrease in productivity. Study 2 aimed to examine whether groups would benefit by
brainstorming sequentially because of high clustering. It was found thansiafjbeainstorming
helped increase productivity during the ideation process and increased clu§trilyg3 aimed
to differentiate between self-generated categories (abstraminditions) and categories that
were generated by other participants (yoked conditions). It was predictedetltategories
generated by other participants should be more beneficial because it woultrebygsiiimulate
the participants to generate more ideas. Furthermore, it was also préldatteequential
brainstorming would be beneficial for both abstraction condition as well as yokedi@ondie

did find a benefit of sequential brainstorming, but failed to see an increase intpiodar the



yoked conditions. However, this might have been due to the quality of the catelgatiesre
presented to the yoked conditions. Because these categories were ddneoditer participants,

they might have not tapped into their semantic structure.
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CHAPTER 1
INTRODUCTION

Productivity and creativity are important factors when generating novehaadative
ideas. The brainstorming technique helps participants generate many ideas ia prdéuce
novel and innovative solutions. Participants are encouraged to use prior knowledge t@ generat
ideas in response to a brainstorming topic. Furthermore, knowledge of diffetegdes of a
topic can function as a cue to help participants generate a unique set of adeaxsirkple, if
participants are given the brainstorming topic of “Reform America’sthesle System,” the
different categories could be “medicine,” “emergency room,” and “datt®he purpose of this
research is to examine the role of exposure to categories of ideas priorragiggrexemplars of
ideas on a topic on the outcome measure of quantity and variety of ideas. For gXéangle
(1994) asked participants to generate a novel exemplar based on existingyaafegoation
and found that participants combined the categories that were already présemtmemory to
generate imaginary drawings of unique species of aliens. For instarmes; vi¢re told that the
atmosphere the aliens lived in had islands with molten lava between them, pagieipald
design the alien species to have wings and feathers. This demonstrated thpapertise
certain categories that are already in their knowledge to generate n@aséiasmplars.

Furthermore, being able to exploit different domains of a topic ensures higher
productivity on a given task. When participants are able to generate sevesahidaa category
of a topic, they are able to generate more ideas. In another study, Ward (2008) dg&lpdnia

to develop a new sport and write a description of it. They were then asked to write down



everything that came to their mind when they developed the new sport. They weaskaid
how knowledgeable they were about different sports. Ward found that individuals who take
abstract approaches (e.g. something that requires a ball) had more na/ebrdeared to the
participants who based their ideas on a concrete sport (e.g. basketbalhdidgsfsuggest that
exploring the different abstract categories stored within one’s knowledde Inailgp participants
later generate more original ideas.

Because participants use categories that already exist in theirddugatb generate
novel ideas, they can be cognitively primed with categories before the braimgidask to
stimulate them and enhance their productivity. When the participants in one stedyrivesd
with subcategories of a brainstorming topic prior to a brainstorming task, greytevfound to
have higher productivity and originality within the primed subcategoriesz@eieel, Nijstad &
Stroebe, 2007). These findings indicate that if participants are exposed ito categories
before they are asked to generate ideas for the same topic, theylgr® [deemore productive
and creative. This outcome is presumably due to the cognitive stimulatioretesye from the
categories. Furthermore, if categories help participants generatecreative ideas, the
presence of a large number of categories should help them to generate evieleasorEaylor
and Greve (2006) have suggested that if participants are knowledgeable aogetaimber of
categories, they have a wider selection of categories to combine. Thenabarbof a wide
variety of categories should further help them in generating more ideas.

Different participants might be knowledgeable about different aspectisrafrestorming
topic. Therefore, brainstorming in a group might expose them to a wide varietggbiges.

This experience should enable participants of different backgrounds and expeygserate



novel ideas collaboratively. When participants are exposed to a wide rangegoiricst, they

are more likely to generate more novel ideas than when they are only exposed tagf@nes
(Nijstad, Stroebe & Lodewijkx, 2002). Thus group members should be cognitively printed wit
large variety of categories and therefore generate a wide varielyasf during a subsequent
idea generation phase, in comparison to individual brainstormers.

The ideas generated by other group members can also operate astdtiggehshe
information stored in one’s memory (Nijstad & Stroebe, 2006). This process erbles t
individual to combine the ideas presented by their group members with the ideasiprisent
own knowledge store and generate more novel ideas. The result should bedpredsctivity
of both the individual participants. Another factor that might make group idesagem more
effective is social matching (Camacho & Paulus, 1995). When participants seatgrea group
with members who have a high level of performance, they might generate nasrénideder to
match the performance levels of the other group members. Therefore, groubrangsmight
have some extra benefits compared to individual brainstorming.

However, there are some other factors that might impede group brainstormiiad). Soc
loafing has been identified as a factor that might decrease productivitg dmoup idea
generation (Dennis et al. 2005). If various participants are working tog#ther might be a
participant who does not generate a high quantity of ideas when the other group naenbers
already doing so. This might lower overall the productivity of group idea gerergvaluation
apprehension in groups may also reduce the generation of ideas (Camacho &1P8&lus

Participants may be afraid of being judged negatively by their peers aatbthanight limit the



generation of ideas. Some of these negative effects can be eliminatedhstiiod of electronic
(i.e. computer-based) brainstorming (EBS).

EBS has been an effective method used in idea generation tasks in which individuals
brainstorm through an electronic medium rather than in face-to -ace (6ifiR)unication.
Previous research has shown that EBS groups are more productive and have artsglodr se
satisfaction when compared to FTF groups (DeRosa, Smith & Hantula, 2007). Several
participants can communicate electronically at the same time in EBSasHerF requires
spoken communication in which each participant must wait until the curreikespeaone
talking to contribute his/her ideas. This often leads to a limitation- production tdp@Biehl &
Stroebe, 1987). The reduced production blocking in EBS appears to be a major factor in the
enhanced performance relative to FTF groups (Gallupe, Basstianutti & Cooper, 1991).

Dennis and Williams (2005) suggest that the benefits of electronic brainstonoiagse
when the group size increases. In support of this claim, they cite evidencelihatual
brainstorming can be more beneficial for participants than brainstorming aup @ith eight or
less members (Dennis & Williams). However, when the group size incraagdscomes larger
than eight, groups tend to outperform groups of randomly paired individuals (nominal groups).
Nominal groups are formed by combining the ideas of three different indivithalsvorked
alone in the brainstorming task. Although ideas generated by other parscpantd
cognitively stimulate group members and lead to more idea generation, thypibally not
been the case for small groups. It is not clear why small groups expexiprmauctivity loss. It
is possible that different participants are generating ideas in diffeagegories, which might be

a distraction to the remaining group members (Baruah & Paulus, 2011). Clustersgleas’in



the same category might eliminate this distraction by other members grdbat Participants
might generate several ideas in one category before they move to the next amgaRoe, if
participants are given the topic of “sports,” they might generate sevemalodethe category
“baseball” before generating ideas in a different category.

Nijstad and Stroebe (2006) suggest that participants will continue to geideggen a
category until they can no longer think of any ideas in that category. When theythisastage,
they will stop generating ideas in that category and start generatirsgnde@aew category. This
clustering within the same category of ideas can lead to a higher numbasfeerated
because they are able to follow their train of thoughts and are not distracted lyattgeries.
However, another experiment using a recall task found that groups showed loweinguste
compared to individuals (Basden, Basden, Bryner & Thomas, 1997). Therefore, lowrauste
groups might lead group members to generate fewer ideas. On the other hand, ihReal s
(2010) found that providing groups three categories, compared to one, increased glasterin
well as the quantity of ideas generated. Therefore generatiagabeategories might help
groups cluster more of their ideas and increase the number of ideas generatgthduri

brainstorming task.



CHAPTER 2
STUDY 1

The present study aimed to increase the productivity in brainstorming byrgjlow
participants to generate categories for the topic “Ways in Which to Impro#é pfibr to a
brainstorming phase. In the abstraction conditions, the participants were askedadtegener
abstract categories in groups of three. These categories are expguiatetthe participants and
enable them to generate a higher quantity of ideas at a later phasaeh@ytwere primed by
these abstract categories, the participants all brainstormed on theopam@éhis brainstorming
phase was done either individually or in groups of three. The abstraction phasgpeasdto
increase generation of ideas in line with findings of Baruah & Paulus (201@) faured that
participants cluster more if they share their categories with two othesipants and were
simultaneously exposed to three categories, compared to when they did not share these
categories and were only exposed to one. In line with previous research (e.g. ®¥iliams,
2005), participants in the individual conditions should be more productive in the brainstorming
phase. The hypotheses for this study were:

H1: Participants who brainstorm individually will generate more ideas @dhdawve
more variety and category depth.

H2: The abstraction task should benefit both groups and individuals. Therefore
participants in an abstraction condition should generate more ideas and exhibit metyeand

more category depth than the participants in a no-abstraction condition.



H3: Participants in an abstraction group condition should exhibit more clustering than the
participants in a no abstraction group condition.

H4: The amount of clustering should predict the number of ideas generated. Pasticipant
who cluster more should generate more ideas.

2.1 Method

2.1.1 Participants

A total of 267 undergraduate students participated in the experiment. 15 padioipaat
eliminated because they did not follow the instructions. There were 93 men and 159 women in
the study. The age range of the participants was between 17 and 55, withnregmeaing
21.57 years old. They were given credits for participating in this studyeagimement for their
psychology class. There were 21 groups in each condition.
2.1.2 Design and Procedure

A 2 (Abstraction vs. No Abstraction) X 2 (Group vs. Individual) design was used for this
experiment. The four conditions were Abstraction Group, Abstraction Individual, Ncaétsh
Group and No Abstraction Individual. The No Abstraction Individual condition reqairsd
individual participants, whereas all other conditions required a total of thrtegzants to be
present for the experiment. The brainstorming data from three individuat$ segt@rately were
later combined to form a nominal group. An Electronic Brainstorming (EBS) prexads used
for this experiment. The group chat feature of AOL Instant Messenger) (A#lgl used for the
group conditions, as it enables various users to chat simultaneously in the same winslow. Thi

allowed all three participants to type simultaneously in the same window antheiedeas



generated by one another. For the individual conditions, the regular Instant Mgd$eature of
AIM was used which only allows conversation between the participant andgéens&nter.

The first part of the experiment was the abstraction phase. The patsogere given a
one-minute practice session in which they were asked to generate categthe®pic “Reform
America’s Healthcare System.” They were then given the experimeptel tList all the
possible ways in which UTA can be improved,” (UTA problem). Participants in theetisn
conditions were asked to generate categories in groups of three for fiveanirhag were
asked to not provide each other with any feedback during this time (Appendix A)ip@atsan
the no-abstraction conditions were given a packet of mazes (as a $iefaathe first five
minutes of the experiment. They were told to rate each maze according ticittylievel after
completion.

The second part of the experiment consisted of a 20-minute brainstormirtog sessi
Participants in the group conditions completed this phase in groups of three, wherepaptsrti
in the individual conditions completed this phase individually. All participants wereictesd to
generate specific ideas in response to the UTA problem (see Appendirédip@nts in the
abstraction conditions were given a list of the categories that they hahtgehin the first part
of the experiment. They were asked to use the list to think of ideas. However, tedpldaot
to limit their ideas to the list provided to them and were encouraged to gadeestén other
categories as well. They were also instructed not to provide each othenywitbraments or
feedback. They were provided with a post-experiment questionnaire after trstdyraing

session (see Appendix B).



2.1.3 Dependent Variables

The dependent variables measured in this experiment were the number of ideas
generated, the variety of ideas (i.e. total categories explored duribgathstorming phase), and
the category depth. Category depth was defined as the average number bkideasds
generated for each category. Individual clustering was also assefisedaup level to
determine how often participants repeated ideas in the same categorgualdiWistering was
calculated based on the adjusted ratio of clustering (ARC) developed by Roenkgosdhpm
and Brown (1971). The number of category repetitions was examined at the individuia leve
calculate ARC (see Appendix C for details).

2.2 Results

The result of a 2 (Abstraction setting: Abstraction vs. No Abstraction) X 2
(Brainstorming setting: Individual vs. Group) ANOVA for quantity of ideas agaea main
effect for brainstorming setting(1, 80) = 13.74MSE= 493.92p < .001,42 = .15. Groups in
the individual conditionsM = 81.76,SE= 3.43) generated more ideas than those in the group
conditions M = 63.79,SE= 3.43). In addition, there was a significant interaction effgdt, 80)
=10.56,MSE=493.92p = .002,42 = .12. Post-hoc analyses revealed that the No Abstraction
Group and No Abstraction Individual conditions generated approximately the same némber o
ideas. However, the Abstraction Individual condition generated significaotlg ieas than the
Abstraction Group condition. In addition, the No Abstraction Group condition generated mo
ideas than the Abstraction Group condition but there were no significant differetwestéhe

two Individual conditions (see Table 1 for means and SD).



A similar 2 X 2 ANOVA was done for brainstorming variety. There was rafggnt
main effect for brainstorming setting(1, 80) = 9.97MSE= 7.45,p = .002,42 = .11. Groups in
the individual conditionsM = 21.95,SE= .42) generated greater variety of ideas than those in
the group conditiong = 20.07,SE= .42). Furthermore, there was a significant interact¢h,
80) = 6.75MSE= 7.45,p = .011,#% = .08. Post-hoc analyses showed that the groups in the No
Abstraction Group and No Abstraction Individual conditions explored approximatelsutie s
number of categories. However, the groups in the Abstraction Individual conditionezkplor
significantly more categories than those in the Abstraction Group conditiomai8inthe
groups in the No Abstraction Group condition explored more categories than those in the
Abstraction Group condition (see Table 1 for means and SD).

Another 2 X 2 ANOVA was calculated for category depth. There was aisggtimain
effect for brainstorming settin§(1, 80) = 9.37MSE= .69,p = .003,42 = .11. Groups in the
individual conditions ¢ = 3.68,SE= .13) exhibited more category depth than those in the group
conditions M = 3.13,SE= .13). Furthermore, there was a significant interac&g¢h, 80) = 7.91,
MSE= .69,p =.011,42 = .09. The post hoc- analyses showed that the groups in the No
Abstraction Group and No Abstraction Individual conditions had approximately sasgecat
depth. However, the groups in the Abstraction Individual condition displayed sigrificaorte
category depth than those in the Abstraction Group condition. Also, the groups in the No
Abstraction Group condition had more category depth than those in the Abstraction Group
condition (see Table 1 for means and SD).

An independent-test on individual clustering revealed a significant difference between

the No Abstraction Group conditioM(= .15,SD=.07) and the Abstraction Group conditid (

10



=.07,SD=.08) conditionst(40) = 3.80p < .001. Furthermore, a regression analysis showed
that individual clustering significantly predicted brainstorming quarity,128.60£(40) =

3.52,p=.001,s=.236 for these two conditions.

Table 1. Quantity, Variety and Category Depth of Brainstorming Idea®bgition

Quantity SD) Variety SD)  Category Depti{SD)
No Abstraction Individual 75.17.41) 21.67 .09 3.45(.67)
Abstraction Individual 88.4827.85) 21.33 .58 3.40(.85)
No Abstraction Group 72.9R21.22) 22.24 .69 3.91(.93)
Abstraction Group 54.6(21.12) 18.81 8.49 2.85(.84)

2.3 Discussion

The participants in the individual conditions displayed a greater quantity aaty \adr
ideas as well as more category depth when compared to those in the group condisons. Thi
outcome supported the hypothesis that participants who brainstorm individually sboeidtg
more ideas than the participants in the group condition. However, the abstraction task did not
benefit the participants as hypothesized. There was no increase in productitrity gooups in
the Abstraction Individual conditions. Furthermore, post-hoc analyses showed thatipityduct
in the Abstraction Group condition was actually impaired by the abstracsionTiae
participants in this condition showed a decrease in the number of ideas, theofadegs, and
their category depth. When brainstorming in an EBS group, participants may egpenere

distraction because of the varied and unexpected ideas presented by othpap&rijDiennis &

11



Williams, 2005). Because the participants in the Abstraction Group condition mighbémive
brainstorming in different primed categories when they saw thesel\arteunexpected ideas,
they might have experienced even more distraction.

Contrary to expectations, the No Abstraction Group displayed more individuritigs
than Abstraction Group. However, consistent with the hypothesis, individual clugtezoigted
the quantity of ideas in the second phase of the experiment. Therefore, the lack of ihdividua
clustering might be another factor hindering the performance of the pantsiin the
Abstraction Group condition. Disruption of their individual search cues might have keskto |
clustering and the generation of fewer ideas. Therefore, a procedure pisandetiduals and
groups cluster to one category at a time might decrease distractionsenchestering, and

enhance performance.

12



CHAPTER 3
STUDY 2

Study 2 was designed to assess the possibility that higher clustenidyincrease
productivity in the brainstorming session. In order to produce higher clusteringgtrensal
brainstorming method was used in which participants were asked to brainstorm séguwenti
one category at a time. In a study by Coskun (1996), groups were found to generededeas
when brainstorming sequentially. Although groups are aware of thereasté many
categories, they might concentrate only on some of the dominant ones (Laaeyu&,1999).
Therefore, providing participants with one category at a time might lhefp focus on all of the
individual categories and therefore generate more ideas in thegeroas. This systematic focus
should lead to enhanced idea generation because of an increase in ciptiory

Coskun et al. (2000) found that when participants were presented with categories
sequentially, they would focus their ideas on the specific category beisgnped to them. This
led them to generate ideas more or less equally in all of the categonetedrto them.
Furthermore, providing participants 10 categories led them to generatedeasehan providing
them with only two categories in the sequential task. Coskun and Yilmaz (2009) also found that
the participants in their sequential condition generated more ideas in a braingttashki than
did the participants in the non-sequential condition, who experienced producsgatinlthe
later phase of the brainstorming task. However, because the participamtsee with

categories every five minutes, the sequential participants stgadidyrated ideas throughout the

13



30 minutes of the brainstorming task. These findings suggest that providing pasieigant
different categories in short time intervals should help them to gemeoaéeideas.

Study 2 therefore includes a Sequential Abstraction Group condition. pamtiin this
condition generated categories in the first phase of the experiment, batinstreceiving the
category list at the beginning of the second phase, the participants wedeg@noith the
categories sequentially. Specifically, they were given one catagemery two minutes of the
brainstorming session for a total of 10 categories during the brainstophmsg. The No
Abstraction Group condition and a modified version of the Abstraction group condition from
Study 1 were also included in Study 2. It was predicted that:

H1: Participants who are provided categories sequentially should genmerad ideas and
display more category depth in the brainstorming phase compared to the pddirighe other
two conditions.

H2: Participants who are provided categories sequentially should desfdaser variety
of ideas compared to those in the other conditions because they will concetraten the
categories provided to them and less on other categories.

H3: The amount of clustering should predict the total number of ideas generated.
Participants who cluster more should generate more ideas.

H4: The amount of clustering in the sequential condition should be greater than that in

the other two conditions, resulting in the generation of more ideas.
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3.1 Method

3.1.1 Participants

A total of 108 undergraduate students participated in Study 2. They receivesl fonedi
their participation, which was required for their psychology course. Adb&d participants had
to be eliminated because they did not show up in groups of three and could not be run as an
intact group. Three other participants had to be eliminated because they didowottiell
instructions provided to them. Therefore, the data provided by 84 participants were hged in t
data analyses. There were 58 women and 26 men. The age range of the pamrep&ots 16
to 38, with the mean age being 19.9 years old. There were ten groups in No Alvsaadti
Sequential conditions and nine groups in the Abstraction condition.
3.1.2 Design and Procedure

The study consisted of three conditions-- No Abstraction, Abstraction, and Sefuent
Abstraction. All conditions consisted of groups of three. The No Abstraction conditionmas sa
as in Study 1. The Abstraction condition was modified to match the Sequential Abstracti
condition. The participants were provided with a randomized list of ten catefyorrethose
they had generated in the first phase of the experiment. In addition, a tmge-priactice
session was added before the brainstorming phase in which the participantsrionach®n the
topic “Reform America’s Healthcare System.”

The participants in the Sequential Abstraction condition were also asked tatgene
categories in the first phase of the experiment. They then participatelareearinute practice
session before starting the second phase of the experiment. In the second phaperithenter

provided the groups with one category in every 2 minutes of the brainstorming sekson. T

15



information was provided in the AIM group chat window so that all three group mentheéds
view it. They were asked to use these categories to generate ideas,ebmistvected not to
limit their ideas to the categories provided to them. In fact, they wemieaged to generate
ideas in other categories. The participants in all three conditions wereagigeall task after the
brainstorming phase and were asked to recall five ideas that were submitted partners.
This task was used to determine how much attention the participants had palddthee
ideas. All participants were then given a post-experimental questionhtieeend of the
experiment (see Appendix B).
3.1.3 Dependent Variables

The same dependent variables were measured in this study as Study 1+-ofuddaes,
variety of ideas, category depth, and individual clustering.

3.2 Results

A one-way ANOVA for the total quantity of ideas revealed a significafereifice
among the condition$;(2,21) = 3.72MSE= 624.27p = .041,»? = .262. Post-hoc analyses
revealed that the participants in the Sequential Abstraction condition gengatiéicantly
more ideas than those in the Abstraction condition. A second ANOVA was used tedhalyz
differences among the conditions for the measure brainstorming varetye3ults revealed a
significant difference in brainstorming varief(2,21) = 9.82MSE= 166.36p = .001,4% =
.483. The participants in the No Abstraction and Abstraction conditions displayedtar
variety than those in the Sequential Abstraction condition. A third ANOVA was ossséss
the difference in category depth displayed by the participants in tireedbinglitions. This result

was also significan&(2,21) = 12.37MSE= 40.25p < .001,42 = .541. It revealed that the
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participants in the Sequential condition had more category depth than the participlaats
Abstraction condition and the No Abstraction condition (see Table 2 for means and SD)

A fourth ANOVA revealed significant clustering differencesoag the conditions,
F(2,21) = 37.68MSE=.012,p <.001,4? = .782. The participants in the Sequential condition
clustered more to their own ideas than those in the Abstraction and the Nac#dstra
conditions. Individual clustering predicted the quantity of ideas in the brainspphaseB =
77.92,t(22) = 3.83p = .001,5r*=.399.

Table 2. Quantity, Variety, Category Depth and Clustering of Brainstoriueas by Condition

Quantity SD)  Variety SD) Category  Clustering

Depth (SD)
(SD)
Sequential Abstraction Group  103.(32.62) 16.25 (3.15) 6.472.16) .69(.18)
No Abstraction Group 84.021.12) 22.132.85 3.80(.80) .14(.06)
Abstraction Group 69.1@9.05) 21.002.39 3.24(.67) .19(.08)

3.3 Discussion
Participants in the Sequential Abstraction condition generated significaote ideas
than those in the Abstraction condition but not significantly more than those in the No
Abstraction condition. Thus hypothesis 1 was only partially supported, as it waseekibed
the participants in the Sequential Abstraction condition would generate sigihyficente ideas
than those in the two other conditions. The participants in the sequential aosttantition
also displayed significantly more category depth than those in the other twaarms)dithich

was in accordance with the hypothesis.
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As predicted, participants in the Sequential condition displayed a lowewyairideas
than those in the other two conditions. These participants were only presented \aitigbies
that they had previously generated. They might have paid more attention to thgseies,
leading to a decrease in the variety of ideas. As a trade-off howeveaje¢geny depth was
increased in the sequential condition, probably because the participants were toctrse
presented categories and were not distracted by other categories.eBdttuse participants
within each session were generating ideas in the same category ahégave experienced less
distraction. In the other two conditions, different participants werergtng ideas in different
categories, which might have served as a distraction (Baruah & Paulus, 2@%éhtiag
categories sequentially may have eliminated this distraction and iedneles generation. In
support of hypothesis 3, the participants in the Sequential condition clustered mohethan t
participants in the other two conditions. Furthermore, consistent with hypothesis 4 and the

findings of Study 1, clustering predicted the number of ideas generated.
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CHAPTER 4
STUDY 3

It has been suggested that priming by categories can lead to cogmitiatsbn. This
might lead participants to be more productive because they are better abieve neformation
from their knowledge. However, priming can either be done by instructingipartis to
generate categories or by providing them with a list of previously comgtedaries. Previous
findings indicate that when individuals are exposed to the ideas of other parsicthagt
generate more ideas (Dugosh, Paulus, Roland & Yang, 2000). Furthermore, whea they a
primed with ideas within the categories that are generated by othergaants;ithey are
cognitively stimulated and generate more ideas (Leggett, 1997). Leggett (1997)grovide
participants ideas that were generated by others that were eithdreggency or low
frequency. High frequency ideas were defined as the ideas that weratgd by different
participants and were not novel, whereas low frequency ideas were novel and werenatediene
by many participants. She found that participants who received exemplar®fv frequency
categories generated more ideas. Because the low frequency exeneptarslg explored by
participants, providing participants with exemplars within those categuorgtg enable them to
generate ideas that they might not have explored otherwise.

In previous research on sequential brainstorming, participants did not generate the
categories on their own (Coskun 1996; Coskun et al., 2000; Coskun & Yilmaz, 2009). Because
they received categories that they might not have otherwise explored, thelidadeitional

benefit of being primed with novel categories. Therefore, the ideas tghbsathem will
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include the categories that are retrieved from their own knowledge lesswiedm other
participants’ knowledge. This should enable them to have more ideas as well asravgresy
of ideas. Studies 1 and 2 have concentrated on priming participants by helping thabtlstar
abstract category level before brainstorming. Although this might be biahatimay be even
more beneficial to provide additional categories that the participants naghave considered.
Previous research has not distinguished between these two different procegurasgfin
brainstorming.

Study 3 included all three conditions from Study 2 and two yoked conditions to
distinguish between the two different strategies. In the yoked conditions, tivgppats were
provided with the categories that were generated by a different grougshbhilsl have primed
participants with novel categories that they might not have considered previaubky.second
phase of the experiment, participants in the yoked condition were provided witbfallds
random categories and brainstormed for 20 minutes without interruption. The patsicipthe
Sequential Yoked condition were provided with one category every two minutes orctéeir s
while they were brainstorming. The following hypotheses were proposed:

H1: The participants in the sequential conditions should generate more idate, gre
category depth and more clustering during the brainstorming phase than ittipguastin the
non-sequential conditions.

H2: The participants in the sequential conditions should display a lower varidgasf
compared to the participants in the non-sequential conditions, because they wilti@iace

more on the categories provided to them and less on other categories.
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H3: The participants in the yoked conditions should have more ideas, with motg varie
and greater category depth than the participants in the other conditions, beeguseve the
additional benefit of being primed with novel categories.

H4: The participants in the Yoked Sequential Group should have the most ideas and the
greatest category depth because they should have the benefits of brainstequamgially as
well as being primed by novel categories that they might not have exploredis¢herw

H5: The amount of clustering should predict the total number of ideas generated.
Participants who cluster more should generate more ideas.

4.1 Method
4.1.1 Participants

A total of 252 undergraduate students participated in the experiment. Thegdecei
credits for their participation, which was required for their psychologyseod total of 27
participants had to be eliminated because they did not follow the experimenttiosgruc
provided to them. Therefore, the data provided by 225 participants were used in the data
analyses. There were 151 women and 72 men. The age of the participant$roandegito 47
years old, with the mean age being 20.3 years old.

Table 3. Descriptives for Race of participants

Race N (Total = 225)
White/Anglo American 61
Black/African American 38

Native American 2

Latino/Hispanic 62
Asian 43

Other/Multi-Cultural 18
Missing 2
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4.1.2 Design and Procedure

A 2 (Abstraction vs. Yoked) X 2 (Sequential v. Non-Sequential) design was used for
Study 3. Furthermore, a No Abstraction condition was added as a control. Ali@oesdit
required three participants per group, as the participants in all conditiongialppged in group
brainstorming.

The No Abstraction, Abstraction and Sequential Abstraction conditions were aé¢atic
those of Study 2. In the yoked conditions, a list of categories was displaykd faarticipants
using the AIM group chat feature on their screens for 5 minutes. These cabgarigeen
previously generated by groups of participants in the abstraction conditions.CEbegories
were displayed according to their time stamp so that participants in the yoigitians saw the
categories approximately at the same time as the participants in tfaetidns conditions. The
group members had been informed about the UTA problem before they were shown this list
They had also been informed that another group of undergraduate students had previously
generated this list. The second phase for the Yoked Group and Sequential Yoked Group
conditions were similar to the second phase of the Abstraction Group and the Sequential
Abstraction Group conditions respectively. As in Study 2, the participants \gergiaén the
recall task after completing of the second phase of the experiment. Théagkcawas modified
for Study 3. Specifically, the participants were asked to list as maay &ethey could recall
that were submitted by their partners. Finally all participants gieen a post-experiment
guestionnaire to be completed after the recall task (see Appendix B).

4.1.3 Dependent Variables
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The same dependent variables were measured in this study as Study ltlsnd@nber

of ideas, variety of ideas, category depth, and individual clustering.

4.2 Results

A 2 (Abstraction setting: Abstraction vs. Yoked) X 2 (Brainstorming setS8eguential
vs. Non-Sequential) ANOVA for quantity of ideas revealed a marginal maiat ééir
brainstorming settind;(1, 56) = 3.06MSE= 1008.44p < .086,72 = .052 . Groups in the
sequential conditions = 89.13,SE= 5.80) generated marginally more ideas than those in the
non-sequential condition®/(= 74.8,SE= 5.80).

A similar 2 X 2 ANOVA was completed for brainstorming variety. Theas a
significant main effect for brainstorming settifgl, 56) = 33.92MSE=7.31,p <.001,4? =
.377. Groups in the non-sequential conditidis{19.57 SE= .49) generated greater variety of
ideas than those in the sequential conditidhs(15.50,SE= .49).

Another 2 X 2 ANOVA was calculated for category depth. There was a sagmtifinain
effect for brainstorming setting(1, 56) = 22.31MSE= 2.67,p < .001,#2 = .29. Groups in the
sequential conditions = 5.78,SE= .30) exhibited more category depth than those in the non-
sequential conditions = 3.78,SE= .30). Furthermore, there was a marginally significant
interaction,F(1, 56) = 3.45MSE= 2.67,p = .068,42 = .06. The post hoc- analyses showed that
the Abstraction Group condition had a slightly lower category dépth 8.75,SE= .42) than
the Yoked Abstraction conditiod = 3.99,SE= .42). However, the Sequential Abstraction
condition M = 6.35,SE= .42) displayed significantly more category depth than the Sequential

Yoked condition 1 = 5.2,SE= .42).

23



A fourth 2 X 2 ANOVA for individual clustering found a significant main effiect
brainstorming settind;(1, 56) = 163.35MSE=.01,p < .001,42 = .75. As predicted, groups in
the sequential condition®(= .47,SE= .02) exhibited more clustering than those in the non-
sequential conditions = .13,SE=.02). Furthermore, a regression analysis showed that
individual clustering significantly predicted brainstorming quanBty, 58.67 t(73) = 3.30p =
.002,sr” = .13 for all the conditions.

One-way ANOVAs were conducted to examine the differences between the no
abstraction condition and the other conditich®ne-way ANOVA for the total quantity of ideas
did not reveal a significant difference among the conditions. However, post-hoseansitypwed
that the participants in the Sequential Abstraction condition generated sigttyfimore ideas
than those in the No Abstraction condition. There was also a significant diferenc
brainstorming varietyt(4,70) = 10.14MSE=7.91,p < .001,4? = .367 . The participants in the
Sequential Abstraction and Sequential Yoked conditions displayed a lower varietgoftida
those in the No Abstraction, Abstraction and Yoked Abstraction conditions. The ANOVA for
category depth was also significalR(4, 70) = 10.13MSE= 4.20,p < .001,42 = .367. It
revealed that the participants in the Sequential condition had more categbryhdepthe
participants in the remaining four conditions. Furthermore, participants in thel Gaqiential
condition displayed more category depth than the participants in the No Abstratistracfion
and Yoked Abstraction conditions. There were no significant differences in Hiesaare
among the participants among the five conditiéi{4, 70) = 1.066MSE= 10.42p = .380,42 =

.057 (see Table 4 for means and SD).
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Table 4. Quantity, Variety, Category Depth and Clustering of Brainstoriti@as by Condition

Quantity Variety Category  Clustering Recall

(SD (SD Depth(SD) (SD) (SD
Abstraction Group 71.3@4.31) 19.80 (3.21) 3.571.14) 3.45(.67) 10.26(2.88)
Sequential Group 94.33 (38.62) 14.93 .79 6.35(2.44) 3.40(.85) 10.82(3.10)

Yoked Abstraction 78.27(31.77) 19.33 @.4]) 3.99(1.32) 3.91(.93) 12.01(2.93)
Group

Sequential Yoked 83.93(30.68) 16.07 8.3) 5.20(1.40) 2.85(.84) 12.04(3.38)
Group

No Abstraction 54.67(21.12) 19.80 (2.18) 3.571.40) 2.85(.84) 12.16(3.77)
Group

4.3 Discussion

Participants in the Sequential conditions displayed a significantlyegregtegory depth
and clustering than the participants in the Non-Sequential conditions. Howenteary to my
hypothesis, the effect for quantity of ideas was only marginally stgmifi The participants in
the Sequential conditions had a marginally greater brainstorming quantitshéhparticipants in
the Non-sequential conditions. Therefore, hypothesis 1 was only partially suppatecipants
in the Sequential conditions also displayed significantly less variety thanrtlogppats in the
Non-sequential conditions. This result supported the second hypothesis.

The third hypothesis was not supported because there were no main effectydethe
conditions. However, it was also predicted that the participants in the Say¥eked should
generate the most ideas and category depths in comparison to the other four conditions
Participants in the Sequential Yoked condition did have more category depth than those in the

No Abstraction, Abstraction and Yoked Abstraction conditions, but the participants in the
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Sequential Abstraction conditions had more category depth than those in the Sequential Yoked
condition. Furthermore, there were no differences in the quantity of ideas amongitegpeast
in the Sequential Yoked condition and any other conditions. Therefore, hypothesis 4 was not
supported.

The amount of clustering predicted the quantity of ideas in accordance with1Sind
Study 2, supporting our prediction. Because the sequential conditions have sidyifreznet
clustering than the yoked conditions and clustering predicts the quantity of idgaartitipants
in the sequential conditions should have generated significantly greater ide&verdhs was
not the case. The one-way ANOVA for quantity showed that the participantsSeduential
Abstraction generated significantly more ideas than the participants irotAbstraction
condition. Nevertheless, the power might have been reduced due to the high variance in the
means. If the variance is reduced, we might see more significanedifés among the other
conditions. A one-way ANCOVA with recall as the covariate was used ®pthpose. | found
a significant difference among the conditions for quantity. Furthermore, postalyses
revealed that the participants in the Sequential Abstraction condition geneyatedasitly
more ideas than those in the No Abstraction, Abstraction, andYoked Abstraction condithens
one-way ANOVA also revealed that the participants in the Sequential licstraondition
displayed more category depth than the participants in other four conditions. Tlusntrasy
to my prediction because | had assumed that Sequential Yoked condition would fast.the be
Thus, when individuals generate their own categories, they may be more persteadgtrand

allow for more in-depth exploration.
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Previous studies found that sequentially providing participants with categorie
sequentially increased their brainstorming productivity (Coskun 1996; Coskun et al., 2000;
Coskun & Yilmaz, 2009). These were random high frequency categories that werearatepe
by the participants themselves. | also found that participants in the Sequoentigions
generated marginally more ideas than the participants in the Non-sebcemdiéions. They
also had significantly higher category depth and clustering. Moreover, the postatysea
revealed significant improvements in the productivity of participants in the Sexj0éarited
condition. This finding suggests that the main effects for sequential conditigrizavabeen
driven by the Sequential Abstraction condition. Therefore, the present fircbngst directly
support previous findings. However, these discrepancies in results might have ééetheéu
quality of categories in the other studies. The categories that the other stedieseus clearer
and also had other sub-categories. For instance, some of the categorieskiinat C336)
provided to the participants were “parking,” “classes” and “activities€ Gategory “parking”
can contain several sub-categories such as “towing” and “tickets.s¥hiture enabled the
participants to generate several ideas within that category becautecterethe semantic
structure of the population. The categories that | provided in the preseniw&relgot always
that broad. Some of the categories that | provided were “smaller clasgk$chool colors.”
Because these categories are not that broad, participants in the yokedicemalight not have
found them very beneficial. Though this was the case for the participahts Yroked
conditions, the participants in the Sequential Abstraction condition still iedeffiom these
categories. This might have accured because they had generated thesesdlegnselves and

therefore, found them more meaningful. We can study this in the future by providilegopats
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with broader categories. Instead of selecting the 10 categories rand@ndgnwelect the 10
broadest categories from the list and present those to the participants. s&odaave another
condition in which we provide the participants with these “lesser” categbaeare not as
broad. This type of design might give us a clearer understanding on how the afuhléey
categories can influence the brainstorming process.

| found no benefit of the abstraction phase in Study 1 without asking the particgpants t
brainstorm sequentially on different categories. Ward (2008) had found thiaigstéran
abstract level would lead to an increased productivity when he asked parsi¢pdatelop a
new sport. However, when | instructed participants in groups to start at aactlestel, their
productivity did not increase in the brainstorming phase. This might have been dstesictidn
by the categories as well as their partners’ ideas. In accord witbsiiés of Baruah & Paulus
(2011), I found that the different participants generated ideas in diffetagacies, which in
turn led to distraction. Providing the participants with the categories segjlyesgiems to have
removed this distraction by helping them cluster more in one categatynae. Therefore, | did
find a positive effect of Abstraction as well as Sequential brainstormingevow found that
the two processes had to be combined to obtain a significant increase in productivity.

This outcome implies that in order to make group brainstorming efficient)ouids
combine these procedures. If a small group of individuals are generatasgtidey should
generate categories for the ideas for the first few minutes. Altgritave generated some
categories, they should explore these categories one by one in order to ohatast gre
productivity. The quality of categories generated by these partisisantild not be important,

because they should be personally relevant to them. However, if these individugiteup are
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not going to generate their own categories, the quality of these categmyHenimportant.

The results of previous studies (Coskun 1996; Coskun et al., 2000; Coskun & Yilmaz, 2009)
indicate that providing high quality categories when brainstorming to thesemeaseg
sequentially increases productivity. However, my study revealed that ¢uabty categories do
not lead to the same result. Therefore, if individuals in a group are not going tagé¢mneira

own categories before brainstorming, they should be provided with high quality cedegibin
several subcategories in order to increase productivity.

The one-way ANOVA also revealed that there were no differences between the
Abstraction and No Abstraction conditions. However, in Study 1 | found that performahee in t
No Abstraction condition was significantly better than in the Abstractiaditon. This
difference in results might have occurred because of the differences inttieelolegy of Study
2 and Study 3. The participants in the Abstraction condition were only provided with adist of
random categories in these studies compared to the unlimited number of catedstuely 1.

This might have decreased distraction in the brainstorming phase in the Abstcactdition,
leading to higher productivity. Participants in Studies 2 and 3 were also givee-arimge
practice session before the brainstorming phase. It is possible thatgosmssion might reduce
the negative effects of the abstraction phase. Future studies should exanie dhéhese

factors in the effects of abstraction.
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APPENDIX A

EXPERIMENTAL INSTRUCTIONS
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Abstraction Instruction (Individuals)

You are about to participate in an experiment examining idea generationirata gou will be
given a topic. Your job is to list as macgtegoriesor types of ideas as possible for this topic.
Categories are not specific ideas, but rather general domains os dagssas. For example, if
you were given the topic of “Reform America’s health care system,” gold come up with the
categoriesemergency room, pharmacy, medical recoets. We do not want you to submit
specific ideas to this topic (e.g., “Limit Medicare’s benefits to doctorissviier patients older
than the age of 75”); we want you to submit categories (e.g., “Medicare”). Yioautmmit your
categories by typing the idea into the program (AOL Instant MesserigéfM”) and then
pressing enter. Do not worry about perfect spelling or grammar.

For each category you submit, it will be sent to the Experimenter’'s computerevidr, the
Experimenter will not communicate with you via AIM, except telling you t@aftS and “Stop.”
Here is a diagram of how to type in categories. Please ask your Experithgot have any
guestions regarding how to type in and submit categories.

% IM with BSExperimenter from BSTerminal1 L
File Actiops Q
RO miL

BSExperimenter is available (3:52:57 PM)

BSExperimenter (3:52:57 PM). OPEN

BSExperimenter (3:52:59 Pi): START

BSTerminall (3.53:07 Pl): emergency room medicine Your prev|0usly Submltted Categorles

BSTerminal1 (3:53:15 P\ medical records ‘

BSTerminall (3.53:43 PI): privacy laws

BSTerminall (3:54:02 PW). pharmacies

Type in new categories|here.

v | A | Arial - 0~ BIU al~/al~ hd -
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Abstraction Instruction (Groups)

You are about to participate in an experiment examining idea generationirata gou will be
given a topic. Your job is to work with your fellow group members to list as rcategories or
types of ideas as possible for this topic. Categories are not specific ideas, bugestbel
domains or classes of ideas. For example, if you were given the topic of “Rifioenca’s
health care system,” you could come up with the categ@amesrgency room, pharmacy,
medical recordsetc. We do not want you to submit specific ideas to this topic (e.g., “Limit
Medicare’s benefits to doctor’s visits for patients older than the age of 75yaneyou to
submit categories (e.g., “Medicare”). You will submit your categdietyping the idea into the
program (AOL Instant Messenger — “AIM”) and then pressing enter. Do not abouyt perfect
spelling or grammar.

For each category you submit, it will be sent to the other group members’ epsnand the
Experimenter’s computer. Please do not engage in conversation with your fielgpvigembers
over AIM — only submit categories. The other participants will not know who submitted ea
idea as you have each been assigned a random ID. The Experimenter will mamnccae with
you via AlM, except telling you to “Start” and “Stop.” Here is a diagram of howpe in
categories.

3 Chiat room chat1252011763632 Ll

File  Actions Q
BSExperimenter (4:03:12 PM): START Add
BSTerminal1 (4:02:24 PM): emergency room medicine BSExperimerter
BSTerminal2 (4:03:38 PM): medical records BSTerminall
BSTerminal2 (4:03:43 PM): privacy laws BETerminal2
BSTerminal3 (4:03:58 PM): pharmacies BSTerminald

Your previously submitted category.

Other participants’ submitted categories

Type in new categories here.

i | A | Adal =+ BIU al~|al~ v -
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Brainstorming Instructions (No Abstraction Group)

You are about to participate in an experiment examining idea generatiamiihute
you will be given a topic. Your job is to list as many ideas as possible for this (Dpese ideas
can be as short as a few words. You will submit your ideas by typing the iddzeipi@gram
(AOL Instant Messenger — “AIM”) and then pressing enter. Do not worry aboutpspigling
or grammar.

You will be working with two other participants on this idea generation task.
For each idea you submit, it will be sent to the other participants as wed Bgperimenter’s
computer. However, the Experimenter will not communicate with you via AlMdpxelling
you to “Start” and “Stop.” The other participants will not know who submitted eaalagigou
have each been assigned a random ID.

Here is a diagram of how to type in ideas.

3 Chat room chat1252011602550 e ok

File  Actions Q
BSExperimenter (4:00:28 PM): START Add
BSTerminal1 (4:01:08 PM): lower the co-pay for emergency room visits BSExperimenter
BSTerminal2 (4:01:33 PM): Stricter regulations about generic medication BSTerminall
BSTerminal3 (4:01:55 PM): Limit emgrgency room to life threatening emergencies BSTerminal2

BSTerminal3

Your previously submitted idea.

Another participant’s submitted idea.

Type in new ideas here.

e | A l[aia [<[0]- BIU [al-]alv |- -
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Brainstorming Instructions (No Abstraction Individual)

You are about to participate in an experiment examining idea generatiamiihute
you will be given a topic. Your job is to list as many ideas as possible for this (Dpese ideas
can be as short as a few words. You will submit your ideas by typing the idéladmrogram

(AOL Instant Messenger — “AIM”) and then pressing enter. Do not worry aboutpspigling
or grammar.

For each idea you submit, it will be sent to the Experimenter’'s computer. However
Experimenter will not communicate with you via AIM except telling you t@af® and “Stop.”

Here is a diagram of how to type in ideas:

% IM with BSExperimenter from BSTerminal1

= |& %

File  Actions Q

AR RICIEEE L]e

BSExperimenter is available (3:58:08 PM)

BSExperimenter (3:52:08 PNy OPEN

BSExperimenter (3:58:10 PM): START

BSTerminal1 (3:58:33 PN} lower the co-pay for emergency room medicine

BSTerminal1 (3:52:50 PM): limit emergency room to life threatening emergencies

BSTerminal1 (3:59:08 PN stricter regulations for generic medications

Your previously submitted ideas.
Type in new ideas here.

v | A || Aal [0+ BIU a/~ a-~ - -
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Brainstorming Instructions (Abstraction Group)

For the next part of the experiment, you will be asked to generate ideas to the same
brainstorming topic\{/ays in which to improve UJAHowever, this time, we want you to list
specificideas on which to improve UTA, not categories of ideas. In a minute your experimenter
will give you a list of categories that you and the other participantsgnstrgted in the first
phase of the experiment. You are welcome to use these categories to help ydudbdpecific
ideas to the topic; however, you are not limited to generating ideas only in dbegeries. Your
job is to list as many ideas as possible for this topic. These ideas can be as alfent words.

You will submit your ideas by typing the idea into the AIM program and then pgesster. Do
not worry about perfect spelling or grammar.

For example, if you earlier were given the topic of “Reform America’#ineare
system” and one of the categories you generatecgmasgency room medicimgou could
generate the ideas: “Lower the co-pay for emergency room visits”, t'‘eimergency room to
life threatening emergencies”, and “Stricter regulations for genesitgation” even though you
did not earlier generate a category about generic medication.

You will be working with two other participants on this idea generation task. Hor eac
idea you submit, it will be sent to the other participants as well as the Expégits computer.
However, the Experimenter will not communicate with you via AIM, excephtglliou to
“Start” and “Stop.” The other participants will not know who submitted each idgaudsave
each been assigned a random ID.

Here is a diagram of how to type in ideas.

% Chat room chat1252011602550
File  Actions Q

BSExperimenter (4:00:28 M)y START Add
BSTerminal1 (4 ): lower the co-pay for emergency room visits BSExperimentsr
BSTerminal2 (4 ). Stricter regulations about generic medication BsTerminal 1
BSTerminal3 (4 ) Limit emergency room to life threatening emergencies BSTerminal2
BsTerminal3

Your previously submitted|idea.

Other participants’ submitted ideas!

Type in new ideas here.
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Brainstorming Instructions (Abstraction Individual)

For the next part of the experiment, you will be asked to generate ideas to the same
brainstorming topic\{/ays in which to improve UJAHowever, this time, we want you to list
specificideas on which to improve UTA, not categories of ideas. In a minute your experimenter
will give you a list of categories that your group just generated in gtephiase of the
experiment. You are welcome to use these categories to help you to think it speas to the
topic; however, you are not limited to generating ideas only in these casedfwig job is to
list as many ideas as possible for this topic. These ideas can be as aliew agrds. You
will submit your ideas by typing the idea into the AIM program and thenipgesster. Do not
worry about perfect spelling or grammar.

For example, if you earlier were given the topic of “Reform America’#ineare
system” and one of the categories you generatecgmasgency room medicimgou could
generate the ideas: “Lower the co-pay for emergency room visits”, t'‘eimergency room to
life threatening emergencies”, and “Stricter regulations for genesitgation” even though you
did not earlier generate a category about generic medication.

For each idea you submit, it will be sent to the Experimenter’'s computer. However, t
Experimenter will not communicate with you via AIM, except telling you t@aftS and “Stop.”
Here is a diagram of how to type in ideas.

C% IM with BSExperimenter from BSTerminal1 el e
Eile  Actiops Q
AEREEIEE B

BSExperimenter is available (3:58:08 PM)

BSExperimenter (3:52:08 PM): OPEN
BSExperimenter (3:52:10 PM): START
BSTerminal

Pity: lower the co-pay for emergency room medicine

BS5Terminal
BSTerminal1 (3:59:0:

eIty limit emergency room to life threatening emergencies

2 PIn): stricter regulagigps for generic medications

Your previously submitted ideas.

Type in new ideas here.
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Brainstorming Instructions (Sequential Group)

For the next part of the experiment, you will be asked to generate ideas to the same
brainstorming topic\{ays to improve UT)AHowever, this time, we want you to list specific
ideas on which to improve UTA, not categories of ideas. Your job is to list as many ideas as
possible for this topic. These ideas can be as short as a few words. You willysubrideas
by typing the idea into the AIM program and then pressing enter. Do not worry alfeat per
spelling or grammar.

You will be working with two other participants on this idea generation task. Yobaevill
able to see each others’ ideas, however do not communicate with one another and continue
generating ideas. The experimenter will provide you with a different cgtegery two minutes.
Please try to generate ideas in that category. However, feel free tatgadeas in any other
categories that you can think of. For example, if you earlier were dieetopic of “Reform
America’s health care system” and the category provided to you by themnegptar is
emergency roopyou could generate the ideas “Lower the co-pay for emergency roosi visit
and “Limit emergency room to life threatening emergencies”. You carcalse up with ideas
that are based on a different category that is not provided by the experimenexarfple, you
can say “Stricter regulations for generic medication” even though theimeo¢er did not
provide you with the categogeneric medication

For each idea you submit, it will be sent to the other participants as wed as t
Experimenter’s computer. However, the Experimenter will not communicateyautvia AlM,
except telling you to “Start” and “Stop.” Here is a diagram of how to type in.ideas

& Chat room chat1252011602550 =|&|x

File  Actions q

BSExperimenter (4:00:28 PMy: START Al
BSTerminal1 (4:01:08 PM): lower the co-pay for emergency room visits BSExperimernter
BSTerminal2 (4:01:32 PM). Stricter regulations about generic medication BSTerminal il
BSTerminal3 (4:01:55 Py Limit emergency room to life threatening emergencies BsTerminal2

Your previously submitted idea.

Other participants’ submitted ideas.

Type in new ideas here.
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Brainstorming Instructions (Yoked)

For the next part of the experiment, you will be asked to generate ideas to the same
brainstorming topic\{/ays in which to improve UJAHowever, this time, we want you to list
specificideas on which to improve UTA, not categories of ideas. In a minute your experimenter
will give you a list of categories that were generated by three otheripants earlier this
semester. You are welcome to use these categories to help you to think of spemsfito the
topic; however, you are not limited to generating ideas only in these categbour job is to
list as many ideas as possible for this topic. These ideas can be as slien a®als. You
will submit your ideas by typing the idea into the AIM program and thenipgesster. Do not
worry about perfect spelling or grammar.

For example, if you earlier were given the topic of “Reform America’#ineare
system” and one of the categories you generatecgmasgency room medicimgou could
generate the ideas: “Lower the co-pay for emergency room visits”jt‘emmergency room to
life threatening emergencies”, and “Stricter regulations for genesitgation” even though you
did not earlier generate a category about generic medication.

You will be working with two other participants on this idea generation task. Ebr ea
idea you submit, it will be sent to the other participants as well as the Expégits computer.
However, the Experimenter will not communicate with you via AIM, excephtgliou to
“Start” and “Stop.” The other participants will not know who submitted each idgaudsave
each been assigned a random ID.

Here is a diagram of how to type in ideas.

& Chat room chat1252011602550
File  Actions Q

BSExperimenter (40023 PM) START Addd
BSTerminal1 (4:01:08 PM): lower the co-pay for emergency room visits BEExperimentsr
BSTerminal2 (4:01:33 P): Stricter regulations about generic medication BSTerminall
BSTerminal3 (4:01:55 PM): Limit emergency room to life threatening emergencies BSTerminal2
BSTerminal3

Your previously submitted idea.

ther participants’ submitted ideas.

Type in new ideas here.
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Brainstorming Instructions (Yoked Sequential)

For the next part of the experiment, you will be asked to generate ideas to the same
brainstorming topic\{/ays in which to improve UJAHowever, we want you to list specific
ideas on which to improve UTA, not categories of ideas. Your job is to list as many ideas as
possible for this topic. These ideas can be as short as a few words. You willysubrideas
by typing the idea into the AIM program and then pressing enter. Do not worry alfeat per
spelling or grammar.

You will be working with two other participants on this idea generation task. Yobavill
able to see each others’ ideas, however do not communicate with one another and continue
generating ideas. The experimenter will provide you with a different cgtegery two minutes.
Please try to generate ideas in that category. However, feel free tatgadeas in any other
categories that you can think of. For example, if you earlier were dieeiopic of “Reform
America’s health care system” and the category provided to you by thenegptar is
emergency roopyou could generate the ideas “Lower the co-pay for emergency roosi visit
and “Limit emergency room to life threatening emergencies”. You carcalse up with ideas
that are based on a different category that is not provided by the experimenexarfple, you
can say “Stricter regulations for generic medication” even though theimepéer did not
provide you with the categogeneric medication

For each idea you submit, it will be sent to the other participants as wied as
Experimenter’s computer. However, the Experimenter will not communicateeuithia AlM,
except telling you to “Start” and “Stop.” Here is a diagram of how to type in.ideas

& Chat room chat 1252011602550
Eile  Actions

BSExperimenter (4:00:28 Pi): START

BSTerminali (4:01:08 PM). lower the co-pay for emergency room visits
BSTerminal2 (4:01:33 PM): Stricter regulations about generic medication
BSTerminal3 (4:01:55 Py Limit emergency room to life threatening emergencies

=18 [x]
a

Auclel

BSExperimerter
BSTerminall
BETerminal2
BSTerminals

Your previously submitted idea.

ther participants’ submitted ideas.

Type in new ideas here.
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Additional Brainstorming Instruction (All Conditions)

When listing ideas to the brainstorming topic, there are some things we want yep ia ke

mind:

1)

2)

3)

4)

Criticism isruled out. Adverse judgment of ideas must be withheld. Say everything you
think of.

Freewheding iswelcome. The wilder the idea the better. It is easier to tame down than
to think up. Do not be afraid to say anything that comes to mind. The further out the idea
the better. This will stimulate more and better ideas.

Quantity iswanted. The greater the number of ideas the more likelihood of good
ideas. Come up with as many as you can.

Stay focused on thetask. Concentrate on the problem at hand and avoid engaging in
irrelevant thought processes and discussions.
i. Do not tell stories. We are only interested in your ideas. Do not tell storiesyalout
experiences.
ii. Do not explain ideas. Do not expand ideas on why you think something is good or
bad. Simply state your idea and continue with next ideas.
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APPENDIX B

QUESTIONNAIRES
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(No Abstraction Conditions: Study 1)

Please indicate your responses to the following questions:
1) Generating many ideas to the UTA brainstorming topic was easy.
1 2 3 4 5

strongly disagree neither agree nor disagree

2) Generating a wide variety/range of ideas to the UTA topic was easy.

1 2 3 4 5

strongly disagree neither agree nor disagree
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Questionnaire (Abstraction Conditions: Study 1)
Please indicate your responses to the following questions:

1) Generating many ideas to the UTA brainstorming topic was easy.
1 2 3 4 5 6 7
strongly disagree neither agree nor disagree strongly agree

2) Generating a wide variety/range of ideas to the UTA topic was easy.
1 2 3 4 5 6 7
strongly disagree neither agree nor disagree strongly agree

3) Generating categories first helped me to brainstorm more ide@as late
1 2 3 4 5 6 7
strongly disagree neither agree nor disagree strongly agree

4) Generating categories first helped me to brainstorm a wide vearedg/ of ideas later.
1 2 3 4 5 6 7
strongly disagree neither agree nor disagree strongly agree
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Questionnaire (Sequential Group: Study 2 and 3)

Please indicate your responses to the following questions:

1) Generating many ideas to the UTA brainstorming topic was easy.
1 2 3 4 5 6 7
strongly disagree neither agree nor disagree strongly agree

2) Generating a wide variety/range of ideas to the UTA topic was easy.
1 2 3 4 5 6 7
strongly disagree neither agree nor disagree strongly agree

3) Generating categories first helped me to brainstorm more ideas late
1 2 3 4 5 6 7
strongly disagree neither agree nor disagree strongly agree

4) Generating categories first helped me to brainstorm a wide vearedg/ of ideas later.
1 2 3 4 5 6 7
strongly disagree neither agree nor disagree strongly agree

5) To what extent did you pay attention to your partners’ ideas?
1 2 3 4 5 6 7
not at all A lot

6) To what extent did you focus on the ideas of your partners’ in generatingwoudeas?
1 2 3 4 5 6 7
not at all A lot

7) To what extent did you generate ideas in the category provided by therexyer?
1 2 3 4 5 6 7
not at all A lot

8) It was easy generating several ideas on the category provided by thmerfgrbefore moving on to
the next one.
1 2 3 4 5 6 7
strongly disagree neither agree nor disagree strongly agree
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Questionnaire (No Abstraction Group: Study 2 and 3)

Please indicate your responses to the following questions:

1) Generating many ideas to the UTA brainstorming topic was easy.

1 2 3 4 5 6 7
strongly disagree neither agree nor disagree strongly agree

2) Generating a wide variety/range of ideas to the UTA topic was easy.

1 2 3 4 5 6 7
strongly disagree neither agree nor disagree strongly agree

3) To what extent did you pay attention to your partners’ ideas?
1 2 3 4 5 6 7

not at all A lot

4) To what extent did you focus on the ideas of your partners’ in generatingwoudeas?

1 2 3 4 5 6 7
not at all A lot
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Questionnaire (Abstraction Group: Study 2 and 3)

Please indicate your responses to the following questions:

1) Generating many ideas to the UTA brainstorming topic was easy.
1 2 3 4 5 6 7
strongly disagree neither agree nor disagree strongly agree

2) Generating a wide variety/range of ideas to the UTA topic was easy.
1 2 3 4 5 6 7
strongly disagree neither agree nor disagree strongly agree

3) Generating categories first helped me to brainstorm more ide@as late
1 2 3 4 5 6 7
strongly disagree neither agree nor disagree strongly agree

4) Generating categories first helped me to brainstorm a wide vearedg/ of ideas later.
1 2 3 4 5 6 7
strongly disagree neither agree nor disagree strongly agree

5) To what extent did you pay attention to your partners’ ideas?
1 2 3 4 5 6 7
not at all A lot

6) To what extent did you focus on the ideas of your partners’ in generatingwoudeas?
1 2 3 4 5 6 7
not at all A lot

7) To what extent did you generate ideas in one category before moving tatthatagory?
1 2 3 4 5 6 7
not at all A lot

8) It was easy generating several ideas on the same category befarg amote the next one.
3 4 5 6 7
strongly disagree neither agree nor disagree strongly agree
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Questionnaire (Yoked Group)

Please indicate your responses to the following questions:

1) Generating many ideas to the UTA brainstorming topic was easy.
1 2 3 4 5 6 7
strongly disagree neither agree nor disagree strongly agree

2) Generating a wide variety/range of ideas to the UTA topic was easy.
1 2 3 4 5 6 7
strongly disagree neither agree nor disagree strongly agree

3) Receiving a list of categories first helped me to brainstorm dess later.
1 2 3 4 5 6 7
strongly disagree neither agree nor disagree strongly agree

4) Receiving a list of categories first helped me to brainstornde variety/range of ideas later.
1 2 3 4 5 6 7
strongly disagree neither agree nor disagree strongly agree

5) To what extent did you pay attention to your partners’ ideas?
1 2 3 4 5 6 7
not at all A lot

6) To what extent did you focus on the ideas of your partners’ in generatingwoudeas?
1 2 3 4 5 6 7
not at all A lot

7) To what extent did you generate ideas in one category before moving &xtloategory?
1 2 3 4 5 6 7
not at all A lot

8) It was easy generating several ideas on the same category before omaarige next one.
1 2 3 4 5 6 7
strongly disagree neither agree nor disagree strongly agree
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Questionnaire (Sequential Yoked)

Please indicate your responses to the following questions:

1) Generating many ideas to the UTA brainstorming topic was easy.
1 2 3 4 5 6 7
strongly disagree neither agree nor disagree strongly agree

2) Generating a wide variety/range of ideas to the UTA topic was easy.
1 2 3 4 5 6 7
strongly disagree neither agree nor disagree strongly agree

3) Receiving categories first helped me to brainstorm more ideas later.
1 2 3 4 5 6 7
strongly disagree neither agree nor disagree strongly agree

4) Receiving categories first helped me to brainstorm a wide vargg/iaf ideas later.
1 2 3 4 5 6 7
strongly disagree neither agree nor disagree strongly agree

5) To what extent did you pay attention to your partners’ ideas?
1 2 3 4 5 6 7
not at all A lot

6) To what extent did you focus on the ideas of your partners’ in generatingwoudeas?
1 2 3 4 5 6 7
not at all A lot

7) To what extent did you generate ideas in the category provided by therexyer?
1 2 3 4 5 6 7
not at all A lot

8) It was easy generating several ideas on the category provided by thmerfgrbefore moving on to
the next one.
1 2 3 4 5 6 7
strongly disagree neither agree nor disagree strongly agree

48



APPENDIX C

ARC CALCULATION
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ARC Calculation

R - E(R)
ARC =
maxR -E(R)
> ()’
E(R) =
N -1

R = Number of observed category repetitions

E(R) = Expected number of category repetition due to chance
MaxR = Maximum number of category repetitions (N-K)

N = Total number of ideas generated

K = Number of categories surveyed

n; = Number of ideas in category
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