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ABSTRACT

CATEGORY ASSIGNMENT AND RELATEDNESS IN THE
GROUP IDEATION PROCESS
Jonali Baruah, PhD.
The University of Texas at Arlington, 2008

Supervising Professor: Paul Paulus

Although many studies have investigated the effects of task related divergjitgpup
performance, little empirical attention has been paid to the effect of theedd#gedatedness of
these tasks on the group ideation process. The present study provided a comprekensivete
effects of task (category) assignment and relatedness on credtifigyinteractive and the
nominal groups in electronic brainstorming paradigm. A major area that has neXpdered in
the brainstorming literature is how groups perform when each member is dssignigue
category compared with having all the members jointly assigned with comategodes. The
current study investigated whether the assignment of categories thajrace low in relatedness
will lead to higher quantity, flexibility, originality, clustering of tideas and perceived enjoyment
in an electronic brainstorming task. The participants were assignedatetipces related to a

broader problem. The assigned categories were either high or low in thee dégelatedness.



300 undergraduate students from the introduction to psychology classes at the Yrof/@esias
at Arlington participated in the experiment. The design was a 2(categaigdmdss) x 2(category
assignment) x 2(type of group) between groups design. The interactive groupgdudievesr
categories and exhibited high clustering compared to the nominal groups. Mpteeaustering
exhibited by interactive groups was magnified by the joint assignment conditiergrdups
jointly assigned with three categories generated higher quantdgad,iexplored more categories
and exhibited higher clustering than the groups who were assigned with indiategdrees. The
post-experimental affect questionnaire revealed that the intergctivps jointly assigned with
three categories enjoyed the brainstorming session the most. In teratsguirg relatedness,
groups assigned with categories of low relatedness surveyed momeriest¢igan those assigned
with categories of high relatedness. The results of this study enhance ostamiiag of the
productivity and the divergent and convergent tendencies of groups related endifypes of
task assignment and have implications for models of the group creative pro¢gessl (i

Stroebe, 2006; Paulus & Brown, 2007).
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CHAPTER 1

INTRODUCTION

Groups hold a prominent position in our society. Group interaction is adtpnred to
develop new ideas for the delivery of products and services. The médtgreup interactions
may vary from face-to-face to video conferencing to telecenfang to internet chat groups.
With the advent of outsourcing, the interaction between dispersed grempers is becoming
more and more crucial to organizations. Many problems requirebocdiion at a team level
with the members coming from different academic disciplines fbereint divisions of the
organization. This type of collaboration may pose many challemipesn communication is
needed across the geographical distances that often sepahatxperts. Brainstorming towards

solution of a problem is one such method that often requires collaboration in groups.

Of all the techniques, brainstorming is the most basic and widely used ideatigener
technique (Hender, Dean, Rodgers & Nunamaker, 2002). Most of the earlier studies in
brainstorming research have focused on the effectiveness of the brainstownipg)igra face-
to-face paradigm. One of the most common findings in this area is that feeametgroups
generate fewer ideas than nominal groups, which are composed of a comparableohumber
individual brainstormers (Diehl & Stroebe, 1987; Mullen, Johnson & Salas, 1991). Faoe-to-
groups are also found to have some inherent problems such as consensus seeking (Janis, 1972),

biased information sharing (Stasser & Titus, 1985), and social matching of |asnpance
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level (Paulus & Dzindolet, 1993). Many researchers have tried to improve the @eréerof
face-to-face groups through training and facilitation (Anson, Bostrom &é&yh995; Baruah &
Paulus, 2008; Kramer, Fleming, & Mannis, 2001; Offner, Kramer, & Winter, 1996). These
procedures have improved the process gains in groups. However, these procespessive e

and time consuming.

One way of enhancing the performance of a brainstorming grotp @itision of labor
or assignment of different parts of the task to different mesnbethe group. Organizations
often require the division of responsibility or assignment of diffgpants of the task to different
members of the group to reduce the cognitive or the physical burdéme eésponsibilities.
Division of the task by assigning roles strengthens positivedieppendence in cooperative
learning groups, which leads to high group performance (Johnson & Johnson, 1989, 1999)
According to Johnson and Johnson (1989), when group members have complerntrgayd
responsibilities that are interconnected, it contributes to the gtistiment of the task. The

same positive effect of task assignment was replicated in the study of@sek (2004).

Research in the area of transactive memory has manipulatechetimoer's areas of
expertise by assigning different categories or information to the adrtwpsy Such studies have
found that groups develop a mutual understanding of “who knows what” whiph thelm to
perform better on group recall tasks (Hollingshead, 1998a, 1998b; Wegner, a8/l as
certain motor tasks (Moreland, Argote, & Krishnan, 1996). Similatgss®er and Titus (1985)
manipulated group member’s areas of expertise in terms of cataggignment and found that
groups shared more unshared information when the members had divassefaexpertise.
Studies in the area of brainstorming have revealed that thde@asknposition leads to increased
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ideation in groups (Coskun, Paulus, Brown & Sherwood, 2000; Paulus, Nakui & Patoéi,
However, the task decomposition in brainstorming research did not ineslsignment of
subtasks to individual members. Such task decomposition through divisiontask anto
subtasks and their assignment to individuals in the group should enhancaftrenance of
brainstorming groups because it increases accountability (Hsileagl, 1998a) and motivation

of the members to work harder due to their individual responsibilities (Harkinsty P282).

Although a wealth of studies has investigated the effects ofséivaaeas of expertise on
group performance, there is a dearth of studies examining theedegrevance or relatedness
of these areas on group performance. For example, will a digeosg having expertise in
highly related areas (such as a psychology major, a sociology,maagd a philosophy major)
perform better than a group of participants having expertise elated or low relatedness areas
(say a biology major, a philosophy major and a music major)dieStthave found that
combination and reorganization of low related information can leadytehaverage originality
of the solutions in individual participants (Mobley, Doares, & Mumford, 19B@Wwever, no
studies in the area of brainstorming have investigated whethemmédination of different
perspectives that are high or low in relatedness will lead teehiguality of the ideas generated

in groups.

A consistent finding in brainstorming research is that the f@éaee groups generate
fewer ideas than computer-mediated groups of equal size (e.g., Galagimnutti, & Cooper,
1991). The major reasons for this superiority of computer mediated @oitation, especially
electronic brainstorming (EBS henceforth), are 1) eliminatioprofiuction blocking (Gallupe,
Cooper, Grise & Bastianutti, 1994) and 2) cognitive stimulation fraading the ideas of others
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(Connolly, Routhieaux, & Schneider, 1993; Dennis & Williams, 2003). Productmekibg is
eliminated because the members can generate ideas simultangislyt waiting for their
turns to come. Cognitive stimulation occurs when idea of one memlyecuraanother idea in

another member’s mind.

Some researchers have suggested that avoiding and eliminatipgpthuetion losses in
groups is a more effective way of enhancing productivity thanamimig the process gains in
groups (Amabile, 1996; Pinsonneault, Barki, Gallupe & Hoppen, 1999). Theref@avay of
avoiding such process losses in groups is the use of EBS. Studiedemavnstrated that idea
generation software packages can help individuals generate meagve alternatives to
problems (MacCrimmon & Wagner, 1994) and help individuals see the probféarewlly,

resulting in diverse ideas (Garfield, Taylor, Dennis, & Satzinger, 2001).

The current research seeks to investigate group performanceideaageneration task
when the members are diverse in terms of their assigned twmpiascomputer mediated
communication paradigm. Because diversity in terms of membespgives is a major focus
of the current research, an overview of the results of the divdéiterature in terms of member’s
perspectives will be presented. Second, the review will more madlgifdiscuss brainstorming
research involving group task assignment and underlying cognitivespescerl hird, because the
second variable that will be explored is the degree of relatedsfethe assigned topics, an
overview of literature relevant to this issue will be provided. Thed tvariable that will be
explored in this study is the group condition (interactive and nongralps). Therefore, a

review of literature related to group condition will be elaborateds Whil be followed by the



description of the two pilot studies that were done to test the niatdgou of the areas of

expertise. Finally, the main study will be presented.

1.1 Diversity in members’ perspective

Previous studies have suggested that variety in perspeatidesxperiences in groups
contributes to the production of higher-quality ideas (Bental & Jackk®8f). Ancona and
Caldwell (1992) found that as the functional expertise of the ment@eased there was an
increase in external communication with individuals outside of thanazgtion. This in turn
helped bring divergent perspectives in the group and increased theeigevdvailable to the
group. Diverse skills and interests were also found to be benefiiciedsearch scientists’
creativity (Dunbar, 1997; Pelz & Andrews, 1966). Wanous and Youtz (1986) found that diversity
in opinions led to better quality of decisions. In support of the above argiBowers, Pharmer
and Salas (2000) found that when the task is complex and informatiomted|i heterogeneity
in team can lead to focusing on wider range of options to perform the task effectively.

Research in the area of transactive memory also reveals the importarftererfitdareas of

expertise of the members on group performance (Hollingshead, 1998b, 2001, Littlepage,
Robison & Reddington, 1997; Stewart, Wittenbaum & Stasser, 1995). According to this concept,
the quality of group performance may depend on whether the group can utilize the different
knowledge of its members to develop an effective transactive memory systemoijpe gr

members can assign separate responsibility or information to each nisEméedron their

expertise. Thus, the cognitive burden of each individual member is reduced, get pdal of

information is available to each member (Wegner, 1995). Similarly, task sepdras been



investigated in the area of brainstorming research in the form of préesemtia problem in
parts to the groups.

1.2 Task decomposition in brainstorming research

The importance of breaking a problem into different components to rfake
brainstorming more effective was suggested by Osborn (1957). Denarssofr, Heninger and
Walker (1996) found that presenting the groups with a problem decomposed into catagories i
EBS paradigm led to improved performance (sixty percent more)ideaspared with the
groups for whom the problem was presented as a whole. To furthertandetss effect of task
decomposition, Coskun, et al. (2000) looked at the effects of task decoopasitiominal and
face-to-face groups. The participants were presented with ca®goeither a simultaneous or a
sequential problem presentation paradigm. They found an improved perternianthe
sequential paradigm compared to the simultaneous paradigm in batctinge and nominal
groups.

The research related to task decomposition in the area of indivahdl group
brainstorming has thus explored the effects of order of presentd#tiasks (Coskun et al., 2000;
Dennis et al., 1996) in interactive and nominal group paradigm. Howeweajoa area that has
not been explored is how groups perform when a task is decomposed ecnéetdpgrts and each
part is assigned to a member of the group. This type of task dectiompsbiould influence the
group ideation process both socially and cognitively.

From the perspective of the social loafing literature kihgrand Petty (1982) found that
interactive groups were motivated to perform better on a brainstgrit@isk when each
individual had a unique part to contribute. Additionally, they found that ifyewer worked on
the same task, subjects loafed, but when each subject had his or her own unique taskcthe subje
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did not loaf even though each member knew that he/she was unidentifitiiodetask. Assigning
a unique part of a task to each member and making the memlsees @iweach other’'s unique
knowledge should lead to the generation of more diverse ideas. Studfes anea of group
dynamics have found that small groups perform better than thed&esin in the group if the
problem has several parts and members have different thiniileg ®nd knowledge. Such
assignment of unique parts to the individuals in the group should atstolelavergent thinking
in brainstorming groups. Thus, each person can present unique approachegrubliéra
(Maier, 1967). Johnson, Johnson and Stanne (1989) found that cooperative leardsg tria
performed better if the group members had to depend on each other émt¢bme and needed
resources. Finally, Stewart, Billings, and Stasser (1998) found db@inanent of categories led
to increased accountability which improved performance in a hidden profile task.

Several lines of research suggest the cognitive impacskfdacomposition. Studies in
word recall tasks have found that task decomposition leads individuads tequal attention to
all the assigned categories (Armstrong, Denniston & Gordon, 1974; $4ths & Heerboth,
1980). Moreover, it reduces the cognitive overload since each mesrdesigned with a unique
part of the task. Basden, Basden, Bryner and Thomas Il (1997)nedsibree-member
interactive or nominal groups with six categories to recallf bf the participants were assigned
with six categories to recall together in group and the othHrwere assigned with two
categories per person in a group to recall. They found that whenoalp gnembers recalled
items from all six categories one person’s retrieval of aa mematurely aborts the retrieval
strategy of another person in the group (collaborative inhibition). Tieported that
collaborative inhibition occurred in interactive paradigm because i¢jgpamts’ strategy for
retrieving ideas from a category is made obsolete by thegbueenretrieval of ideas by other
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members of the groups”. For groups in which each member was indttaatecall items from
two of the six categories the collaborative inhibition was redugéddon and Bellinger (1997)
also reported similar inhibitory processes in a collaborative grecgdl paradigm. In their study
they asked the groups to recall a story. They argued that leet@usrganizational structure of a
story is relatively complex and rigid, it might take consideraiolgnitive effort to retrieve and
maintain one's own representation while monitoring the story developmetite group.
Furthermore, an individual may not want to disturb the flow of the $tprasking the group to
pause and add his or her part to it. In the similar vein, in a bramstpmparadigm when the
participants have to generate ideas in groups from a common c@egbries, there could be a
possibility of such collaborative inhibition. The recall of one member’s ideadmsaypt the train
of thoughts of the other members in the group (Nijstad & Stroebe, 2066)eudr, individual
assignment of parts of the problem will minimize such effedseach member will have a
unique part from which to generate ideas.

1.3 Task decomposition and convergent-divergent orientation

Brainstorming is generally considered a divergent thinking saste the brainstormers
do not have a specific focus towards solving a problem. On the other deision making is
considered a convergent thinking task since the members are focused solutien of a
specific problem (Larey & Paulus, 1999). However, within a brainstorrtasl there can be
both divergent and convergent thinking tendencies. Researchers havieesk#ne divergent
and convergent tendencies in different ways. Brown, Tumeo, Larefaulds (1998) measured
divergence in terms of the participant's number of shifts among ategaries of ideas in a
session. In contrast, convergence was measured by the number itbrepet categories in a
brainstorming session. Nijstad and Stroebe (2006) defined divergedoeissty (number of
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categories surveyed at least once) and convergence as olydtepetition of ideas in a
category). Larey and Paulus (1999) on the other hand defined braimgidesk as a divergent
task and evaluation of ideas as a convergent task. Finally, a fouatip @f researchers
contextually generated the divergent and convergent thinkers by noéalask instruction
(Coskun, 2005; Eisenberger & Armeli, 1997). Divergence in the cumsetirch is measured in
two ways, in terms of repetition of an idea from the same categorrected for chance
(convergent orientation) (Roenker, Thompson & Brown, 1973) and the number ofrizgeg
surveyed at least once (flexibility).

Different areas of psychological research have consistenthdfthat interactive groups
have a convergent tendency. Evidence indicates that decompositiotask anto multiple
components or categories decreases the tendency of brainstgroupg to converge on a small
number of dominant categories (Bouchard, Drauden, & Barsaloux, 1974; &&aylus, 1999;
Taylor, Berry, & Block, 1958; Vroom, Grant, & Cotton, 1969). In the bramming paradigm,
studies have found that groups tend to explore fewer categoriesasf(Bi®wn, Tumeo, Larey,
& Paulus, 1998; Lamm & Trommsdorff, 1973; Larey & Paulus, 1999; PaulusofBr2007)
and to scan only a small number of the ideas from available n@yo#tegories (Brown et al.,
1998; Connolly, Routhieaux, & Schneider, 1993; Gettys, Pliske, Manning, & CE3&¥). In
the hidden profile paradigm Stasser and Titus (1985) and Fisher (1980) tlaingeople in
groups do not engage in extensive consideration of information. Theyoteadrow their focus
trying to gain consensus. This consensus seeking nature of groups hasgheghtdul by the
groupthink perspective of Janis (1972). From the cognitive psychologicsdguoéive, studies
have demonstrated that participants are more likely to remée isame category than to make
shifts from one category to another during the brainstorming se&iown et al., 1998; Nijstad
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& Stroebe, 2006). Such a tendency was also confirmed by the tedealiogs of Larey and
Paulus (1999).They found that interactive groups not only tend to explore fewiegaaes of
ideas, but they also tend to get fixated to a particular topic. défyed this consensus seeking
nature of groups in the context of brainstorming as the amount ofsper@ by the interactive
groups talking about one category of ideas. Bouchard et al. (1974) spddnlat if interactive
groups become fixated in a category for too long, they tend toajenmore ideas within the
category and fewer ideas across different categories. Tlseyreported that when groups
converge on a few categories they tend to delve into them more @@epbome up with ideas
that are more original.

Previous studies have found an association between convergence/divemggmgeality
and quantity of ideas generated. The support for this suggestion t@methe evidence that
divergent thinkers offered more diverse ideas or opinions (Engelmanrit§§sGE985; Nemeth
& Nemeth-Brown, 2003) and scanned a large number of categoriesnBtaal,, 1998; Larey &
Paulus, 1999). The association between divergence and quantity of idéseehasiggested by
the associative-memory-model developed by Brown et al. (1998) (ads®adus & Brown,
2007). The model suggests that when an idea is generatetivas dhe other associated ideas.
These associations spread to other ideas in the same categanothar category. This situation
is more favorable in the diverse category condition since thea#oth of these diverse
categories will enhance the production of a large number of ideas diverse categories,
leading to divergent thinking. Thus, the tendency of divergent thinking should beghps
associated with the quantity of ideas generated.

In contrast to the above findings, Nijstad, Stroebe and Lodewijkx (2@2)dfthat
convergent thinking (within category fluency) was positively esded with productivity.
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Nijstad and Diehl (2006) explained the above phenomenon based on their Séakth(Sor
Ideas in Associative Memory) model. The idea from one semaategory should often be
followed by an idea from the same semantic category. Howetemn a category is changed a
new search of memory is necessary. This change takestisoeneompared to generating ideas
from the same category. Therefore, because the categochisgiprocess is slower, it will lead
to fewer ideas being generated within the same time interval ((N§s&troebe, 2006).

Although the two models (associative memory model and SIAM) maddigiions about
the quantity of ideas, they do not directly address the qualiigeals. They may assume that
guantity leads to quality since they are highly correlated, (8tgpoebe & Diehl, 1994). However,
a few recent studies (Baruah & Paulus, 2008; Rietzschel, Nijst&traebe, 2007) found that
guantity was not associated with average quality of ideas gedgsee also, Diehl & Stroebe,
1987). Therefore, even though between-category fluency may lead & figgmtity of ideas, it
may not lead to ideas of higher average originality sincedtegories are explored superficially
(Larey & Paulus, 1999). However in the case of convergent thinking watitegory fluency),
some categories will be explored more in depth, and this should subs$gdgemhto generation
of more unique ideas (Bouchard et al., 1974; Ziegler, Diehl & Zijl2680). Ziegler et al.
(2000) found that four-person EBS groups that could share ideas survewedc&agories of
ideas than did the groups that could not share ideas (similar to ngraradigm). However, the
idea categories were surveyed to a greater depth in the former case.

From the above review of literature, it is clear that groups tewards convergence.
Convergence can also influence the ideation process. Such convengiemiciewas also found
in electronic brainstorming groups (Ziegler et al., 2000). One reaspigwhp members tend to
converge could be that they find some common ground and feel comfalishlesing the areas
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of commonality. Similarity attraction theory ( Byrne, 1961, 1971) posite&at people gain

approval by imitating others. If similarity attraction thedrglds true for computer-mediated
groups, the possible basis of similarity could be the knowledge, valastades shared in the
discussion. Therefore, the degree of overlap or similarity in knowlddge or assigned
expertise in the groups should be an important predictor of the convéegdahcy in groups.

Hence, the second variable that is predicted to be a signitioatributor in the group cognitive
processes is the degree of relatedness of the assigned categories.

1.4 Cateqory relatedness

The research in the area of combination and reorganization of infornfias commonly
manipulated the relatedness and unrelatedness of the informatioideol The concept of
combination and reorganization refers to the process of combining arghmeing existing
knowledge structures or conceptual categories (Mobley et al., 1992)ie& sé studies have
been done by Mumford and his colleagues on the combination and reorganafatategories
with respect to the degree of relatedness of the information pro{idechford & Gustafson,
1988; Mobley, et al.,, 1992). The task they used was presentation ofea eércategory-
exemplars to the individual participants. For example, the catefjomyiture” has several
exemplars such as chair, table, stool and couch. Similarly, tegocgt“bird” has exemplars
such as robin, sparrow, crow and owl. The participants were provide@xathplars of several
categories (not the categories themselves) and were asgeddmte and label new categories
capable of accounting for the original exemplars.

Mobley et al. (1992) presented the participants with four exempfatisree standard
categories. They manipulated the relatedness of idea cate@foglesr low) and found that the
low related categories resulted in higher average origmafitthe solution whereas similar
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categories led to higher quality solutions. They defined originasit‘a novel response that went
beyond the manifest stimulus context”. Quality on the other hand efased as the categories
or exemplars that were appropriate with respect to the givegarss of exemplars. This is
equivalent to feasibility of ideas in brainstorming research. Sgeond manipulation in their
study was the instruction for problem construction. In a restricted problemuatdiwstrcondition
the participants were instructed to combine only two of the threen standard categories,
whereas in an unrestricted problem construction condition the particywargsto use all three
categories in formulating new categories. The rationale befisd mhanipulation was that
restriction of selection strategies would inhibit the problem cocistm and diminish the quality
and originality of the problem solution. The no-restriction conditioapmsed to the restriction
condition produced higher average quality and originality of the solutibmsy found that
unrestricted use of the related categories contributed to theosodutality, whereas unrestricted
use of the unrelated categories contributed to the solution originality.

Why did category relatedness lead to higher originality in amedition and higher
qguality in another condition? In accord witklation element theoryChaffin and Herrmann
(1987) demonstrated that the relation between the information (dagsr not stored in our
long-term memory. We tend to construct a relation between the igiicemation on the spot by
comparing common properties of the categories. Either we dmthpatison by using multiple
properties of the categories or we simply compare a subset oétbgories that best accounts
for the category exemplars. Based on this theory a later dardy by Baughman and Mumford
(1995) justified Mobley et al.’'s (1992) findings. Unrelated categoniglsshare only a few
common properties thus making it difficult to generate a coharehhigher quality product, but
it could lead to highly original products. This fits well with a e¢oan finding in brainstorming
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research of a high negative correlation of feasibility and ofligynaf ideas generated. Baugman
and Mumford (1995) extended Mobley et al.’s (1992) study with slight tiamg in the
instructions and found that solution quality was affected by categtawyrelatedness. However,
unlike Mobley’s finding, this study found that diverse categoridgdehigher solution quality as
opposed to originality. The difference in findings was attributed todifference in task
manipulation used in the two studies.

From the above studies the prediction of effects of categoryetagrdness on quality
and originality of solution was fully supported, but the two studessealed contradictory
findings about the effects of diverse categories on quality arginality of the solutions.
Moreover, the studies have not reported the quantity of solutionsatgtherThese inconsistent
results suggest the need for further investigation of the effects obcatetptedness.

In the above studies, the task used was to generate new mEdgorcombining and
reorganizing a given set of exemplars. This is equivalent tootheept of linking or connecting
two unrelated ideas or attributes (cognitive templates) in #iadtorming literature championed
by Goldenberg, Mazursky, and Solomon (1999a, 199b) and a random stimulatioss drgce
DeBono (1969). However, in the brainstorming literature, studies hayeirordstigated how
joining ideas gives rise to more unique ideas or solutions. It isabésito see how connecting
broad categories of high or low relatedness may give rise ttie bet of ideas or solutions. The
studies on relatedness have used individual participants. It wilitbeesting to see how group
creativity is affected by such related category presentaln an interactive group paradigm,
overlapping of knowledge bases of the members should lead to moreyfiingh clustering or
convergent tendency) whereas the non-overlapping categories shadiltblenore flexibility
(divergent tendency) (Brown et. al, 1998).
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In the case of overlapping subsets, recall of one idea (irregpexdtindividual or joint
assignment) should act as a cue to recall another relate(tagative stimulation), whereas in
the case of non-overlapping subsets, recall of one idea should adisisaction to the train of
thought to another person (cognitive interference). When the individwalsoacentrating on
their task and can see an irrelevant idea on the screen, twodhmbgsppen. They will ignore it
and will switch back to their own category and start searchgagnaThis frequent distraction
and switching back will delay the performance. Alternativelgytill forget their assigned part
and will start adding to or building upon the other person’s categoryg.niight lead to higher
clustering (convergent tendency). In either case, the rate of ideation sholaaére s

1.5 Interactive versus nominal paradigm

The process of either collaborative stimulation or interfereacehappen in interactive
groups but not in nominal brainstorming groups. Therefore, the nominal gomdlition can
serve as a good comparison group for the above conditions. The variabterattive versus
nominal group condition was the third variable in this study.

Larey and Paulus (1999) found that nominal groups have the tendency of divergent
thinking whereas the interactive groups have the tendency of convehgagkihg. Nominal
groups tend to generate more ideas by switching categories r@mhtpanteractive groups. On
the other hand, the interactive groups get fixated in the mostnecttepics for a longer period.
This leads to the lack of fluency and flexibility in interactigeups. The Larey and Paulus
(1999) study used face-to-face groups but Ziegler et al. (2000) fbahdven in EBS paradigm
participants who could read other’s ideas generated ideas froen éategories than those who
could not. Ziegler and colleagues also found that EBS groups geshenainy irrelevant ideas
compared to electronic nominal groups. In contrast, since the nognmngls do not have this
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convergent tendency, they should generate ideas from all the assaegdries. This should
lead to higher between category fluency (flexibility) in the nominal pgmnad

In sum, the above review of literature reveals that brainstorneisgarch has not fully
explored the influence of task decomposition in terms of assignedtisgpEategories) to the
group members in a computer mediated communication paradigm. Twatpidiés were done
to examine the effects on the ideation process based on the degrexlap of the knowledge

bases.
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CHAPTER 2
STUDY |

Study 1 was an exploratory study, the goal of which was to testher the area of
expertise has an effect on ideation process. It was predicted that the gitbugiserse expertise
should generate a higher quantity of ideas compared with the grotipssimilar areas of
expertise.

Previous studies have suggested that heterogeneous groups contrthet@rmduction
of higher administrative innovations (e.g., Bental & Jackson, 1989). [1&8l1) found that
heterogeneous interactive groups surveyed more categories a¥f flden the homogenous
interactive groups. The interactive groups with high diversity shouid) mique ideas to the
group as the members will have different perspectives to shareexeample, a person from
biology may generate ideas related to the biology field, a pémsonnursing from the nursing
field and a person from architecture from that field. Additionallythe group members share
their unique ideas, they will cognitively link and stimulate eachrsthé@eas, which will lead to
more unique ideas.

2.1. Participants and procedure

66 students at UT Arlington participated in the experiment. The sway a 2
(nominal/interactive) X 2 (high/low diversity) between groups desithe task used for the

study was to brainstorm on the “tourist problem”. Basicallynmigenbers were asked to generate
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ideas on how to improve the Dallas-Fort Worth area so that theyttcaet anore tourists into the
region.

The area of expertise in terms of academic major was ap®kted. A high diversity
group was a group in which the members belonged to different majgrsp&/chology, nursing
and math). For example, a low diversity group was a group in whiclméimbers belonged to
the same major (e.g., all psychology majors). For the pantitsp@ho did not have a major, they
were assigned areas that they indicted as their hobbies. dine members were first sensitized
about their area of expertise. Sensitization had two phases: givansreness and diversity
application.

In the awareness phase the members were provided with a sheapesfon which
different majors were listed (Appendix J). The members choserttagor from the list. Based
on the member’s choice of major each group was labeled as a Hah diversity group. After
assigning the expertise to each member on the basis of their, @&ery member was made
aware about each other’s areas of expertise. Hollingshead (2000)tf@irwthen the members
in a group believe that each member has a different arepeitise, they are more motivated to
learn and remember their own area of expertise.

In the diversity application phagbe participants were given a practice brainstorming
problem —“How to improve UTA”. The experimenter gave two ideasexamples for each
member related to their respective areas of expertise slbelgeved that such examples would
help them to see the applicability of their expertise in anbtaiming task. Then the participants
generated ideas for 10 minutes on the practice problem. Finallpatheipants generated ideas

on the tourist problem for 15 minutes.
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2.2 Results and discussion

As previously demonstrated in the literature, the nominal groups ajedea
significantly higher quantity of ideasvi( =45.7, SD=5.1) compared to the interactive
groups (M=84SD=5.9),F (1, 12) = 6.68p < .05. However, the results did not reveal a
significant effect of diversity (diversity of expertise) camah, F (1, 12) =1.23p > .05.
However the means revealed that high diversity groups generatgfhex kquantity of
ideas M = 67.2,SD =5.4) compared to low-diversity groupkl (= 62.5,SD = 6.1).
There are several limitations of this study. The first problas that for many
participants the major was undecided. Therefore, they were notvbatetheir area of
expertise was. Second, the participants brainstormed in &ofdaee ideation paradigm.
In such paradigm, the group members undergo production losses due to gavigus
processes, which could limit the effect of their diversity in theea of expertise”.
Moreover, the other observable diversities (e.g., gender, ethnigey, af the group
members could have influenced the results. Therefore, | attributedatke of a
significant effect of diversity condition to a weak operationalratof the “area of
expertise” in the group. With the above issues in mind, study 2 wdiredsity in terms

of category assignment.
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CHAPTER 3
STUDY I

Study Il manipulated the “area of expertise” in terms sfgasnent of topics (categories)
to the members by the experimenter. Consistent with Hollingsh€20(l) study, this study
manipulated expertise by assigning them to the members. The nseméee assigned with
categories related to the problem of “How to improve UT Arbngt A new variable that was
tested in this study was the relatedness of the categosemes. The details of category
selection and assignment are explained in the method section ofaihestudy. Each group
consisted of three participants. The groups were individually oryoasgigned with categories.
The individual assignment refers to assigning each member igrthg with one category
whereas the joint assignment refers to assigning all the gategories to all the three members
of the group. The groups were further divided based on degree of retstesinthe assigned
categories. The groups were either assigned categories of high or l@dmets.

The prediction was that the individual assignment would lead to thaageneof a
higher quantity of ideas compared to joint assignment. It wascgéhat the assignment of a
unique part to each member would enhance the motivation and accountabtlity group
(Harkins & Petty, 1982). The second prediction was that the assignment ofethezkzas would
yield more ideas. Brown & Paulus (2002) argued that low degree of pvaneng the
categories should activate the more inaccessible areas, thereby teddgtger number of ideas.
Moreover, it was also predicted that the high number of ideas gahératbe categories of low
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relatedness should be enhanced by the individual assignment paradggmmofivation due to
individual assignment should lead the group members to work harder aadsigament of
unrelated areas should reduce the possibility of collaborative inhibition.

3.1 Participants and procedure

81 participants from the Introduction to Psychology classes airihersity of Texas at
Arlington participated in the experiment. The design was a 2gaateelatedness) x 2(category
assignment) between groups design. The task used for this study was the Gbleayr

The paradigm used in this study was electronic brainstorming)(EB®as presumed
that the diversity in area of expertise could be more succgsséslied in the EBS paradigm
since the effects of other observable diversities will be maadchin such context. In this study
the members were specifically instructed to pay attention toddees generated by others, as
they would be tested on this at the end of the session.

3.2 Results and discussion

There were no main effects of the relatedness and type agnasmit conditions.
However, the findings revealed a significant interaction betwdatedness and assignment of
category,F (1, 21) = 5.39p<.05. In other words, in case of three categories joint assignment,
groups generated the highest quantity of ideas when assigned wijoreed of low relatedness
(M = 53.50,SD= 11.77). In contrast, in case of the individual category assignnssngnanent
of highly related categories led to the highest quantity ofsifda= 52.50,SD=5.6). Brown &
Paulus (2003) argued that presenting primes from low accesatglgocies could increase the
total number of ideas by activating knowledge that would have gonepeataln the joint
assignment condition, the members were free to switch betweecatbgories. Maybe this
switching helped the members more in the unrelated category iconttittap the unexplored
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areas. In the case of the individual assignment condition, it isope#sat the ideas generated by
one member disrupted the ideation process of the other member notipesgce their assigned

areas had low degree of relatedness.
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CHAPTER 4
MAIN STUDY
In the pilot studies, evidence has emerged that assignment obroategould predict
differences in group success on the ideation task. From the setmirstyaly it is clear that the
joint assignment of highly related categories led to the leastber of ideas generated.
However, the second pilot study used only interactive groups. The outcomidshave been
more clearly understood if there was a nominal group condition for caupaSecondly, the
study investigated the effects only in terms of quantity ofsdgenerated. It is important to
further examine the quality as well as convergent tendenciesoupgr Since quantity and
average quality are not directly associated with each otheill Geninteresting to investigate the

findings for these measures for various conditions.

This study provided a comprehensive test of the effects of batignasent and
relatedness of the assigned categories on the interactive andahod&ation process (see
appendix L for the design of the study). This study also included an interactivel goatip as a
reference group. Studies have found that nominal groups perform #tviieof electronic
brainstorming groups as long as the groups are small (Dennis &MW&lI2003; Gallupe, et. al,
1991). When the members have different perspectives, and the perspaaivegh or low in
degree of relatedness, it will be important to know how an inteeagtioup performs relative to

a nominal group.
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Many studies have examined the convergent and divergent tendenciesips ¢e.g.,
Nijstad & Stroebe, 2006; Paulus & Larey, 1999). However, very fediegthave investigated
the association of such tendencies with the quality of ideasrged. In the literature, studies
have mostly considered divergence to be beneficial (e.g., Browh, e1988) for ideation.
However, a convergent orientation also could lead to the enhancemieleatdbn process in
terms of quality of ideas generated (Nijstad & Stroebe, 2006).efidrer it is important to
investigate the effects of category assignment and relgedm the convergent and divergent

tendencies in groups.

4.1 Hypotheses

Studies have found that interactive groups have a high convergent twreiitarey &
Paulus, 1999; Nijstad & Stroebe, 2006; Rietzschel et al., 2007). Interagbups tend to get
fixated to their preferred topics, which leads to more repetitfodeas from the preferred topics
(convergent orientation) and less survey of additional categ@ieslarly, Bouchard et al.
(1974) speculated that if interactive groups become fixated itegarg for too long, they tend
to generate more ideas within the category and fewer ideassatifferent categories. This led

to the following prediction:

Hypothesis I: Interactive groups should survey fewer categorigea$ and exhibit high

clustering compared to nominal groups.

Group members assigned with three categories (joint assignisteoild generate a
higher quantity of ideas compared to the group members exposed tategerg (individual

assignment). When all of the members are assigned three @sgegjoey can switch from one
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category to the other. This reduces the boredom due to generatingradaathe same area.
Moreover generating ideas from the three categories simewltesly should reduce the response
latency of group members. In the individual assignment condition, ondegopais depleted
the ideation will become slower. Moreover, exposure to ideas fromsbtbaiegories may
interfere with one’s train of thought. Conversely, individual assignmmayt also lead to higher
productivity. In accord with the theory of motivation, when the memheraissigned a unique
category they will be motivated to work hard (Harkins & Peftt932). Moreover, due to
individual assignment, each of the assigned categories wila dair amount of individual
attention. Therefore, ideas will be generated simultaneously dtbof the assigned categories,
which should lead to generation of a higher quantity of ideas. Hollaglsil1998) found that
when each member is assigned with a different area of esqgethe members felt more
responsible to recall ideas from their own assigned areas. Tihas sdeas will cognitively
stimulate further ideas in an interactive group. Therefore there are twaatite predictions:

Hypothesis Il a: The joint assignment condition should lead to a higlzettity of ideas
and a greater flexibility compared to the individual assignment condition.

Hypothesis Il b: The individual assignment condition should lead to arngiaatity of
ideas but a less flexibility compared to joint assignment condition.

Having three assigned categories will lead to faster pradudf ideas compared to
having only one assigned category. Moreover, having three categoriesavel time as the
members can switch from one to other. This should be more beneficihleiinteractive
paradigm as one member’s idea may cognitively stimulate anormber’s idea. Alternatively,
interactive groups may get fixated on their preferred categdei@ding to a greater convergent
tendency (clustering). Therefore, there are two alternative predictions:
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Hypothesis llla: The joint assignment should lead to the highestityuaf ideas and

more flexibility in the interactive group paradigm.

Hypothesis llIb: The joint assignment should lead to high clustenddeast flexibility
in the interactive group paradigm.

Sherwood (1998) found that presenting the individual brainstormers wih fo@m low-
accessible categories increases the overall number of ideasatgel. Proctor (1993) contended
that even in the case of computer users, “randomly generatetk vaod semi-meaningful
statements can set into motion a whole set of associationgirdieg to the associative memory
model (Brown & Paulus, 2003) presenting primes from low accessilbgaries can increase
the total number of ideas by activating knowledge that would have gone untappesfofie, the
ideas generated from the categories that are low in rela®dheuld act as primes in activating
categories that are relatively inaccessible. This should lead higher quantity of ideas
generated and a higher quantity of categories explored.

Hypothesis IV: The groups assigned with categories of lowedit@ss should lead to the
generation of more ideas and a higher flexibility compared whigh groups assigned with
categories of high relatedness.

Relatedness of categories should be beneficial in the interaptvg condition more
than in the nominal group condition. This is because cognitive stiomlatiinterference due to
exposure to others ideas is absent in the nominal brainstorming paradigm.

Hypothesis V: The low relatedness of category condition should ¢ebhdjhest number

of ideas and most flexibility in the interactive group paradigm.
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If cognitive stimulation is the critical factor, then the natdive groups have the benefit
of cognitive stimulation, which the nominal groups do not have. Categeitiesow relatedness
should prime more inaccessible ideas leading to higher quaniifgad generated compared to
the categories of high relatedness. Furthermore, performatidewnagnified by accountability
and motivation associated with individual assignment of unique cateBasglen et al. (1997)
found that when the group members were instructed to recall froomenon set of categories,
there was a collaborative inhibition effect. More specificalhgyt found that collaborative
inhibition occurred when all group members recalled items fronthallassigned categories.
Collaborative inhibition posits that if a word is recalled by ons@® the thought processes of
the other person who already is about to recall the word will be disrupted. Indlgimgen the
members were asked to recall from separate categories,vas a less effect of collaborative
inhibition.

If social validation or similarity is the critical factohdn the interactive groups will
generate the highest number of ideas in the joint assignniehiglly related categories
condition. Wittenbaum, Hubbell and Zuckerman (1999) reported evidenceliregar mutual
enhancement effect of discussing shared information. Participatiteir study evaluated one
another more positively when shared information was mentioned. Thisalmenhancement
might motivate the participants to generate more ideas in groupgar8y attraction theory also
posits that when the members see ideas similar to their ewnofi thought, they will feel
motivated to work together (Byrne, 1961, 1971). Furthermore, joint categsignment will
enhance performance. Since the members will be assigned wilines| categories to generate
ideas, they can switch easily to another category wheneverrtime short of ideas in one
category.
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Hypothesis Vla : The number of ideas generated by the intexagtoups in the low
related category condition will be enhanced by the individual assignment cbreaseg

Hypothesis VIb: The number of ideas generated by the interagtougos in the high
related category condition will be enhanced by the joint assignment of casegorie

Regarding perceived enjoyment, it is not clear whether the mremidie enjoy working
with a group assigned with similar topics or dissimilar topicxofding to similarity attraction
theory the members should enjoy working together (joint assignmenthe related topics.
However, assigning highly related topics may lead to the generationore similar (less
original) ideas. Moreover, there is a possibility that the mesnlvédl run short of ideas faster as
they will be generating ideas from a common overlapping area. dRegahe assignment of
high/low related topics, no evidence exists in the literaturardagg its effects on perceived
enjoyment in a brainstorming task. Therefore, the current ine¢istngdid not have a directional
hypothesis for perceived enjoyment.

4.2 Method

4.2.1 Participants

Two-hundred and seventy undergraduate students were sampled kodiffesient
sections of the introductory psychology course at the Universityeafis at Arlington. The
participants partially fulfilled a research requirement for ¢tzess. Before the beginning of the
experiment, the experimenter asked the members of each groupewtiety knew each other
from prior interactions. Whenever the participants indicated thdyaharior acquaintance, one
or more were assigned to the nominal condition so that only steapgdormed as a group. The
age of the participants ranged from 18 to 38 years. There were 40 gragzh of the nominal
and interactive group conditions. Each of the group conditions were sudledlivmto four
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conditions—low related/ individual assignment, high related/ individuaigasent, low
related/joint assignment, and high related/joint assignment condimmefdix L). Each of the
four conditions consisted of 10 groups. Each group consisted of threepaautsciThere was
also a separate control group condition, which consisted of 10 groups \eghpduticipants in
each group.

4.2.2 Materials

The participants were assigned to individual rooms and a desktop empat the
nominal brainstorming condition, each member of the group typed theindaagicrosoft Word
File on the desktop computer. The participants also filled in axyperimental and a post-
experimental questionnaire. The participants were given the tadikaaistorming on the
problem of how to improve UT Arlington. For the interactive group condif@nparticipants
were provided with instruction sheets regarding the brainstorming, rafel instructions for
using the EBS tool — the Yahoo Chat System. Although we are not aware of anytsiaitdised
Yahoo Chat for electronic brainstorming, this tool is very simib “Topic Commentator” in
“Group Decision Support Systems” (GDSS) (cf., Dugosh & Paulus, 2B@Sara & Jesuino,
2005). In Yahoo Chat one can see the contributions of the group members innoontter as
one is generating ideas. One can scroll up at any time to see any idea thahevated before.

4.2.3 Design

The design was a 2(interactive vs. nominal) x 2 (high vs. loataghess) x 2(individual
vS. joint assignment) between groups design with an added control corafitioteractive
groups without any manipulation.

4.2.4. Procedure (Interactive groups)

Upon arriving at the designated area, each group of participastggreeted by an
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experimenter who gave each of the group members a consent foeadtand sign. Each
participant was asked to sit separately in three corners obtime and given a background
guestionnaire for demographic information (see Appendix A). To afisggoategories to the
participants, the experimenter requested the participants to tmthe round table at the
center of the room to draw lots. Three categories were writtethree different slips and
each participant was asked to draw a slip and keep it to him or herself. Thenexper then
gave the necessary instructions based on the type of assignment (see Appefdi)es

To ensure that the participants in the experimental condition paedtiatt to the ideas
generated, they were told that they would be tested for thall cdcdhe ideas after the session
ended (cf., Dugosh, Paulus, Roland, & Yang, 2000). The experimenter anndbactdee
categories that were assigned, but no one knew who got what catiegtirg joint assignment
condition each participant drew a slip, and each slip had the sageedategories written on it.
After drawing their slips, the participants went back to theatsseThe experimenter gave
instructions and demonstrated to the participants how to use the YahodyChaing the
desktop computer in the room. The participants were made awarthéhatwere four login
names — brainstormer 1, brainstormer 2, brainstormer 3, and experiniérereach participant
was randomly assigned to one of the first three login names.otinik 1ogin name belonged to
the experimenter. The participants were also told that the imgreger would be giving them
instructions from time to time, and they were expected to amrdiagly. On ensuring that
everyone understood how to use the tool, the experimenter handed out af gyegetr with
brainstorming rules to each of the participants (see Appendix B)experimenter read the rules
along with the participants. Finally, the participants wegriested to take their slips with them
and to follow the experimenter to the individual rooms. Each individual aggigned with an
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individual desktop computer inside the room. The Yahoo chat tool washalopened on the
monitor. The topic for brainstorming was on the desk next to the comguterparticipants
were asked to read the problem topic and not to start with #ie uatil they saw the
experimenter’s instructions on the monitor. The experimenter wekttbahe main lab, sent a
message to the participants to start with their brainstortasigand recorded the time since the
message was sent. The participants, including the experimenter, could see eactledsewith
the names next to each idea as Brainstormer 1, 2 or 3. Thus, e#clpgrdrknew which
brainstormer generated the idea but did not know who the person wasl13fteinutes, the
experimenter sent a message to stop generating ideas anthehabwd be with them in a
moment. The experimenter then gave an affect questionnaire (Appkhdb each of the
participants to complete and instructed the participants to comead#ok main lab when they
finished answering the questionnaire. The participants were then debriefédaketit

4.2.5 Procedure (Nominal groups)

Upon arriving at the designated area, each group of participastggreeted by an
experimenter who gave each of the group members a consent foeadtand sign. Each
participant was made to sit separately in three cornetiseofoom and given a background
guestionnaire for demographic information (Appendix A). Next, to agbigrcategories to
the participants, the experimenter requested the particigaotsrte to the round table at the
center of the room to draw lots. For the individual assignment comditivee categories
were written on three different slips and each participant slesdato draw a slip and keep it
to him or herself. In the joint assignment condition, each particgramw a slip and each slip
had the same three categories written on it. The participamestiven requested to take their
slips with them and to follow the experimenter to their individual rooms. Each indiviéisal w
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assigned with an individual desktop computer inside the room. The Yahoav&halready
opened on the monitor. The experimenter then gave the necessary msérbetsed on the
type of assignment (Appendices H & I). To ensure that the gaatits paid attention to their
own ideas generated, they were told that they would be tested fordbell of the ideas
after the session ended (cf., Dugosh et al., 2000). The experimeetedeémonstrated to
each participant how to use the Yahoo Chat Tool by using the deskiquiay in the room.
Each participant was made aware that he/she was randominpeaksigth a login name.
They were further informed that the experimenter would also be doggé¢o give them
instructions from time to time, and they were expected toadrdingly. On ensuring that
they understood how to use the tool, the experimenter handed out aoklpegier with
brainstorming rules to each of the participants (Appendix C). Therementer read the rules
along with the participants. The topic for brainstorming was ondisk next to the
computer. The participants were asked to read the problem andstaittaith the task until
they saw the experimenter’s instructions on the monitor. In this mbneondition, the
experimenter gave instructions and a demonstration regarding Yahoon@Givatually to
each participant in their room. The experimenter went back to the main lab, sesgagmto
the participants to start with their brainstorming task, andrded the time since the
message was sent. Each participant could see only the experirmentegged in and
generated ideas alone for 15 minutes. After 15 minutes, the mgueer sent a message to
participants to stop generating ideas, and that she would be withitha moment. The
experimenter then gave an affect questionnaire (Appendix O)xtoafahe participants to
complete and instructed them to come back to the main lab whefirtiséed answering the
guestionnaire. The participants were then debriefed and thanked.
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4.2.6 Dependent variables and scoring

The dependent variables used in this study were quantity, flexillistering, quality
and perceived enjoyment of the brainstorming task. Quantity was defsthe total number of
non-repeated ideas generated. Flexibility was the number ofoca®gurveyed at least once.
Clustering (Adjusted Ratio Clustering) measured the extent tchwthe consecutive ideas fell in
the same category, corrected for chance (see Roenker, Thompsoow&, BL.973) for each

participant. ARC was calculated by using the following formulae:

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

R = Number of observed category repetitions
E(R) = Expected number of category repetitions 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 i
ARC is mathematically independent of the number of ideas gedesatl the number of
categories surveyed. A lower value of ARC means less clugtdgss convergence) and more
switching (more divergence) of categories. Therefore, | wil tiee terms convergence and

clustering interchangeably. To categorize the ideas, firsh édea was rated by using the
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category codes as shown in Appendix P. Next, category repetfas measured. If the current
idea (a) is from the same category as the last idéat{gen it was counted as a repetition. Each
repetition was given a frequency of one. In the course of megstimnnumber of observed
category repetitions, the raters often came across idedsetbaged to two different categories.
For example, for an idea like “teachers should post class-note&ERCT”, the raters felt that
this idea could belong to two different categories- teachengkhss technology. In such a case,
the idea was categorized as “teacher/technology” (TEA)T@GHhe idea generated prior to this
idea belonged exclusively to either the category of teachercbnology, the repetition of the
current ideas was considered partial. Therefore, it was givieequency of .5. However if the
prior idea was also an idea that belonged to TEA/TCH (for planiteachers should use
PowerPoint slides in their lectures”) then the current idea giaen the frequency of 1 for
repetition.

Quality was defined as the average originality of ideasrgetk The ideas were rated
for originality by a trained rater on a 5-point Likert scdlke average originality was calculated
by averaging the ratings for all of the ideas in a group. Adiffce of 1-point between the raters
was considered as same rating whereas a difference asaRlpoint in rating was considered as
difference in rating (Diehl & Stroebe, 1987). The agreementd®t the raters was measured in
terms of Cohen’s Kappa. Perceived enjoyment was measured baséde participants’
responses to the following item in the post experimental questionadi@®w much did you
enjoy the brainstorming session?”

4.2.7 Forming Categories

In a pilot study, the categories were formed by the followirghwd. The experimenter
examined previous studies (Baruah & Paulus, 2007; Nakui, 2006; Putman & R80Itisusing

34



the “UT Arlington problem” as a topic of brainstorming. An inityaligh number of categories
used in the above studies were reduced to 19 broad categorieslfi@isarSee Appendix P for
the categories used for rating the ideas and definition of each of the categorie

For forming the combinations of related and unrelated categdree41tmost frequently
used categories were found from the above three studies. Theylasses, campus-activities,
food, buildings, teachers, technology, parking, campus-safety, additioiniexiog/renovation,
student-welfare, and campus beautification. Using the 11 categorieSundieed and sixty-five
combinations of three categories out of the above eleven categueies possible. The
experimenter rated each combination on a 5-point Likert scaledbas how related the
categories were. To check the reliability, two other persongidawith the rating of the ideas
related to the “UTA problem” were given a randomly selk&gbset of 15 sets of categories to
rate (Barsalou, 1991; Mobley et al.,1992) (see Appendix N). The iteagreement measured
by Cronbach’s alpha was found to be .93. The relatedness ragfged/inine sets of the
categories that were high (5 point) or low in relatedness (1 p@ippendix N). Unfortunately,
in spite of being high in frequency, the categories of food and pankeng not rated as one of
the most or least related categories. Based on 9 categoriedifieuent combinations were
found to be most or least related (Appendix M). These four combinatiere presented to the
groups at least with one repetition under each manipulated condition.silectically, each of
the eight manipulated conditions (see Appendix L for design of the/)shatl 10 groups.
Therefore the above four combinations of categories occurred abhessin each manipulated

condition.

35



CHAPTER 5
RESULTS

5.1 Manipulation checks and preliminary analyses

As a check on the manipulation of category assignment, the pantipare asked the
following question -“Were you instructed that you were responstlérainstorming on one or
on three topics?” All participants in the individual assignment carditeported correctly that
they were assigned with one topic and those in the joint assigomgition reported that they
were assigned three topics. Thus, the manipulation of category assignraentcagssful.

As a check on the manipulation of relatedness, the participants askesl, “How
different were the types of ideas you generated about your topipios from those generated
by others about their topic or topics”? A one-way ANOVA was qered with related and
unrelated category groups. The ANOVA revealed a signifieffett, F (1, 29) = 4.12p <.05.
Groups assigned with unrelated categories demonstrated a highageratingNl= 4.97) than
those assigned with related categorigls< 3.94). Thus, the manipulation for relatedness was
successful.

Ideas produced by each participant were counted and duplicatesenereed for both
interactive and nominal groups. An independent second rater scored tivatdadbr a random
set of 100 participants resulting in an inter-rater agreement of 98.R2%, all ideas were
categorized into 19 preexisting categories developed by Nakui (28A@Gnhdependent second
rater categorized 25% of the data set and the inter-rater agreerokaenh€CKappa) was .91.
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5.2. Correlations

A multiple correlation for dependent variables of quantity, clusgeriflexibility
(categories surveyed), originality and perceived enjoymentpedermed for all the conditions
combined (see Table 1). Quantity was positively correlated withléxibility (r=.53,p < .01).
Quantity was also positively correlated with quality (averadgirality) of ideas generated
(r=.28, p < .05). Clustering was found to be negatively correlated with the quafitigdeas
generatedr€ -.30, p < .005.

Next, separate multiple correlations were performed for eaaterfictive and nominal
groups (see tables 2 & 3). For interactive groups, there wagndicgint positive correlation
between quantity and flexibilityr (=.58, p < .01) and quantity and originality €.35, p<.05)

respectively. There was also a significant positive correlation betfAeebility of ideas

Table 1: Overall correlations for the dependent variables

Quantity Flexibility Clustering Originality
Flexibility 0.53**
Clustering -0.09 -0.22
Originality 0.28* -0.06 -0.30**
Enjoyment 0.07 0.05 0.2 -0.17

Note: * p < .05, ** p <.005
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generated and perceived enjoyment in the brainstorming tasl3§, p < .05) for interactive

groups. For nominal groups, there was a significant positive correlafioguantity and

flexibility (r =.47,p < .01). However, the correlation between originality and quantity veas
more significant. The same was the case with the correlatiore®e flexibility and perceived
enjoyment.

Next, separate multiple correlations were performed for eadoimf and individual
assignment conditions (see tables 4 & 5). For the joint assigroaedition, there was a high
positive correlation between flexibility and quantity of ideas gmweer ( = .60, p < .001).
However, flexibility was negatively correlated with clusteriif ideas ( = -.33, p < .05).
Clustering was found to be positively correlated with enjoyment.85,p < .05) but negatively
correlated with the originality of ideas generated=(- .42, p < .01). For the individual
assignment condition, quantity was positively correlated with flexillity .40,p < .01) and the
originality of the ideas generated< .40,p < .01).

Finally, separate multiple correlations were performed for eddhgh and low related
category conditions (see tables 6 & 7). For the low related argtessignment condition,
guantity was positively correlated with flexibility &€ .47,p < .005) and originality of ideas
generatedr(= .36,p < .05). Perceived enjoyment was found to be positively correlatéd wi
clustering ( = .36,p < .05). For the high related category assignment condition, quantity was
again found to be positively correlated with flexibility € .56, p < .001) but not with the
originality of ideas generated. However the originality ofaglevas found to be negatively

correlated with clustering € -.51,p < .005). The enjoyment was not correlated with clustering.
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Table 2: Correlations of dependent variables for interactive groups only

Quantity Flexibility Clustering Originality

Flexibility 0.58**

Clustering 0.02 -0.13
Originality 0.35* -0.04 -0.22
Enjoyment 0.18 0.36* 0.08 -0.28

Note: * p < .05, ** p <.005

Table 3: Correlations of dependent variables for nominal groups only

Quantity Flexibility Clustering Originality

Flexibility 0.47*

Clustering 0.05 -0.18
Originality  0.11 -0.31 0.18
Enjoyment  0.07 -0.17 0.31 0.09

Note: **p <.01
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Table 4: Correlations of dependent variables for joint assignment only

Quantity Flexibility Clustering Originality

Flexibility ~ 0.60**

Clustering -0.20 -0.33*
Originality 0.20 -0.04 -0.42
Enjoyment -0.10 -0.12 0.35* -0.27

Note: * p < .05, * p <.005

Table 5: Correlations of dependent variables for individual assignment only

Quantity Flexibility Clustering Originality

Flexibility 0.41*

Clustering -0.06 -0.26
Originality 0.40* -0.05 -0.17
Enjoyment 0.12 0.07 0.12 -0.09

Note: * p < .05, * p <.005
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Table 6: Correlations of dependent variables for high-related categates

Quantity Flexibility Clustering Originality

Flexibility 0.56**

Clustering -0.15 -0.19
Originality 0.25 -0.14 -0.51**
Enjoyment 0.17 0.06 0.08 -0.25

Note: * p < .05, ** p <.005

Table 7: Correlations of dependent variables for low-related categories only

Quantity Flexibility Clustering Originality

Flexibility =~ 0.47*

Clustering 0.04 -0.16
Originality 0.36 0.14 -0.06
Enjoyment  -0.03 -0.06 0.36* -0.25

Note: * p < .05, * p <.005
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5.3. Group performance data

A 2 (groups) x 2 (relatedness) x 2 (assignment) MANOVA wexrfopmed for quantity,
clustering, flexibility, quality and perceived enjoyment. Tgredictor variables were category-
relatedness (high vs. low relatedness), category-assignmentdqualivs. joint assignment), and
group-type (nominal vs. interactive).

With the use of Wilks’ criterion, the combined dependent variables wignificantly
affected by type of groups, (5, 63) = 7.07, p < .005, type of assignmenp, 63) =3.84,p <
.05, andtype of category-relatedness, (5, 63) = 2.49p < .05 There was also a significant
interaction effect of type of group and type of assignntei(, 63) = 4.47p < .05. The results
revealed an association between the combined dependent measutesu(tdiar of ideas,
flexibility, clustering, quality and enjoyment) with eachgobup-type §*= .37), assignment-type
(n?=.18) and category-relatedneg$(16) (see table 8).

Table 8 Multivariate Tests

Effect Wilks’ Lambda F Hypothesis df Error df  Paftial
Groups .64 7.07** 5 63 .36
Assignment 74 4.47** 5 63 .26
Relatedness .84 2.49* 5 63 A7
Groups*Assignment .86 2%31 5 63 .16
Groups* Relatedness .94 T7 5 63 .06
Assignment*Relatedness .88 1.76 5 63 A2
Groups*Assignment*

Relatedness .87 1.86 5 63 13

Note: * p < .05, ** p < .0052p = .05.

42



Next, a univariate analysis was performed for each of the dependent variginéedity,
flexibility, clustering, originality and perceived enjoyment. Table 9ghthe results for the
measures as a function of group-type, assignment-type and categorgsyeetively. Figures
4 through 8 graphically represent the means for all the five dependent variablesmetson of
group-type, assignment-type and category-type.

5.3.1 Quantity

A 2(groups) x 2(relatedness) x 2(assignment) between subject¥ AN@s performed
for total number of ideas generated. Table 10 shows the number ofyeteasited for the type
of groups, category relatedness and category assignment. Treeesigaificant main effect of
the type of category assignmeht(1, 72)= 4.67, p < .05. Joint assignment (all members were
jointly assigned with 3 categories) groups generated more (ifea$2.40,SD=17.16 than the
individual assignment groups (each member of the group assigriea wategory)Nl =54.35,
SD = 16.57) groups. The finding is consistent with Hypothesis lla. Thereawasrginally
significant effect of group conditior; (1, 72)=3.28 p = .07. The nominal groups generated
slightly more ideasM =61.75,SD = 18.72) compared to the interactive groujs< 55.00,SD
= 15.11). There was a no significant main effect for relatedness on the numbes @edeeated
(see figure 4).

To further investigate the effects of category assignment, alat2@eess) x
2(assignment) between group ANOVA was performed for each ohtaective and nominal
groups separately. There was a significant main effect efjoat assignment in the interactive
group condition F (1, 36) = 4.37p < .05, with the joint assignment conditioM (= 60.65,
SD=15.98) resulting in a higher number of ideas compared to the individughmesnt
condition M = 49.35,SD=12.09 condition (see figure 1). The finding is consistent with
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Table 9: Univariate tests for nominal and interactive combined

IV DV Univariate F__df Partial”
Groups Quantity 3.28 1/72 .04
Flexibility 4.24* 1/72 .60
Clustering 33.73** 1/72 .32
Originality 12.65** 1/72 15
Enjoyment 4.13 1/67 .06
Relatedness Quantity 2.95 1/72 .04
Flexibility 10.86** 1/72 13
Clustering 2.67 1/72 .03
Originality 1.05 1/72 .01
Enjoyment 2.13 1/67 .03
Assignment Quantity 4.67* 1/72 .06
Flexibility 8.80** 1/72 10
Clustering 4.08* 1/72 .05
Originality 42 1/72 .01
Enjoyment 1.50 1/67 .02
Groups* Assign Quantity .76 1/72 .01
Flexibility .82 1/72 .01
Clustering 6.42* 1/72 .08
Originality 1.03 1/72 .01

44



Table 9 — continued

vV DV Univariate F__ df Partigf
Enjoyment 3.12 1/67 .05
Relatedness * Assign Quantity 23 1/72 .00
Flexibility 2.26 1/72 .03
Clustering 24 1/72 .00
Originality 10 1/72 .00
Enjoyment 3.88 1/67 .06
Groups * Assign * Related  Quantity .01 1/72 .00
Flexibility 1.53 1/72 .02
Clustering .02 1/72 .00
Originality 6.59* 1/72 .09
Enjoyment 22 1/67 .00

Note: ** p < .005,* p < .05, ?p =.05"p =.08
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Hypothesis llla. However, there was no significant effechefrelatedness condition. There was
also no interaction between relatedness and assignment conditibre ¢tase of the nominal
groups, ANOVA did not reveal a significant main effect of typeas§ignment and category
relatedness, or an interaction between the two.

5.3.1.1 Quantity - with respect to the control groups

A one-way ANOVA was performed only for the interactive-expental groups and the
interactive-control groups as a function of type of assignment. éffext of assignment
condition was found to be significaht(2, 47) = 3.38p < .05. In a subsequent posthoc test, the
control group was compared to experimental groups using Dunnett's.t-Bghnett’'s test
revealed a marginally significant difference between therabgtoup (no assignment) and the
joint assignment group,M = 12.45,p =.07) and no significant difference between the no
assignment and the individual assignment group in terms of total naihitkeas generated (see
figure 2). The means reveal that the joint assignment conditiécegliehe highest number of
ideas compared with the individual assignment and the no assignmeniocenditowever there
was a significant difference between the individual assignment tl@djoint assignment
condition M = 2.20, p = .04). Another one-way ANOVA was performed only for the
interactive-experimental groups and the interactive-control groupes fasiction of category
relatedness. There was a no significant effect of categtatedness for interactive experimental

groups with respect to the control group.
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Table 10: Quantity of ideas generated as a function of type of assignment and
category relatedness

Group Type High Related Low Related
Ind. Assign  Joint Assign Ind. Assign  Joint Assign

Interactive

M 48.30 56.60 50.40 64.70

SD 11.60 18.80 13.10 12.20
Nominal

M 57.30 58.50 61.40 69.80

SD 15.75 17.51 22.63 18.60
Total

M 52.80 57.55 55.9 67.25

(SD) 13.68 18.16 17.87 15.40
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Figure 1. Quantity of ideas for interactive experimental and interaciivieat group as a
function of type of assignment

5.3.2 Flexibility

A 2(groups) x 2(relatedness) x 2(assignment) between subject¥Y AN@s performed
for the total number of categories surveyed (flexibility). Tallleshows the average number of
categories explored for the type of groups, relatedness and assigmespectively. There was a
significant main effect of group conditioR, (1, 72) = 4.24p < .05, with nominal groupaV =
12.63,SD=2.47) surveying more categories than interactive grolps=11.3§ SD = 3.22).
Thus hypothesis | was supported. There was also a significant efi@ict of category
relatedness; (1, 72) = 10.86p < .005. Groups assigned with low related categories exhibited
more flexibility (M = 13.00,SD = 2.32) compared to the groups assigned with categories of high

relatednessM = 11.00,SD= 3.28). This finding is partially consistent with hypothesis IV that
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low relatedness of categories should yield a higher number of iddaa higher number of
categories surveyed. The type of assignment was also found igmbeant, F (1, 72) = 8.80p

< .005, with the joint assignment group exploring more categaves (2.9,SD = 2.70) than
the individual assignment groupll (= 11.1Q SD=3.17). Consistent with Hypothesis lla, joint
assignment led to high flexibility compared to the individual assignment condition.

To further investigate the effects of flexibility, a 2 &teldness) x 2(assignment) between
group ANOVA was performed for each of the interactive and nongralps separately. For
interactive groups, category assignment was found to be significdéhf,36) = 7.68p < .01.
Joint assignmentM =12.55 SD=2.82) led to survey of more categories than the individual
assignment conditionM =10.2Q SD= 3.24). In contrast to this finding, it was predicted that
joint assignment should lead to the survey of fewer categdass flexibility) compared to
individual assignment condition in interactive groups. However, categsigrament was not
found to be significant in the nominal group condition. (figure 5). Thezetbe main effect of
the type of assignment found in three-way ANOVA can primarilpt@buted to the interactive
groups only. There was also a significant main effect of category retsteBr{1, 36) = 10.52p
< .005. Groups assigned with highly related categoies10.0Q SD= 3.55) surveyed fewer
categories (less flexibility) compared to the groups asdigvith categories of low relatedness,
(M=12.75 SD=2.17). The above finding supported prediction V that categories of low
relatedness should lead to more flexibility in the interacticgs. No interaction effect was
found between relatedness and assignment condition. Separate afalystninal groups

revealed no significant effects of either relatedness or categorp@assigin flexibility.
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Table 11: Average flexibility as a function of type of assignment and cgteglatedness

Group Type High Related Low Related
Ind. Assign  Joint Assign Ind. Assign  Joint Assign

Interactive

M 8.20 11.80 12.20 13.3

SD 2.97 3.26 2.10 2.21
Nominal

M 11.50 12.50 12.50 14.00

SD 2.88 3.20 2.99 1.63
Total

M 9.85 12.15 12.35 13.65

(SD) 2.92 3.23 2.54 0.82

5.3.2.1 Flexibility - with respect to the control group

A one-way ANOVA was performed only for the interactive-expental groups and the
interactive-control groups in terms of flexibility. Categoejatedness was found to be
significant, F (2, 47) = 4.29,p < .05. Dunnett's test revealed that unrelated category groups
surveyed significantly more categoridd €12.55) compared to related category grouys=(
9.95). However, there was no significant difference between the cgntngbs and the groups
assigned with unrelated categories. This indicates that thermparfoe of interactive groups is
lowered in terms of flexibility of ideas generated when theyassigned with related categories

(see figure 2). Another one-way ANOVA was performed for therasteve-experimental

50



groups and the interactive-control groups for type of category assignidowever, category

assignment was not found to be significant with respect to the control group.

12 A

10

Category surveyed
[0}

Related Unrelated Control

Figure 2. Average flexibility for interactive experimental and intivaccontrol groups as a
function of category relatedness

5.3.3 Clustering

A 2(groups) x 2(relatedness) x 2(assignment) between groups AN&AsAperformed
for clustering. Table 12 shows the clustering of ideas for {he @y groups, category relatedness
and category assignments. There was a significant mairn effgcoup condition, F (1, 72) =
33.73,p < .0001. The interactive groupMM(= .25, SD = .16) showed significantly more
clustering compared to the nominal groupé € .09, SD= .06). This finding supports the
prediction regarding high convergence in interactive groups. Therals@s significant main
effect of category assignmeft,(1, 72) = 4.08p < .05. Groups with joint assignmeri (= .20,
SD= 0.10 exhibited more clustering than groups with individual assignmdnt (14, SD =

.12). A significant interaction effect was found between the group andssignment condition,
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F (1, 72) = 6.43p < .05. Interactive groups with joint assignment of categories led td@ mos
clustering M = .30, SD= .15) (see figure 3). Consistent with Hypothesis lllb, the inteeact
group jointly assigned with three categories showed maximum tiepetf ideas from the same
category. There was no significant main effect of relateslm®r was there an interaction of
relatedness with group or assignment condition.

To further investigate the effects of clustering in eachhef tominal and interactive
groups separately, a 2(relatedness) x 2(assignment) betwmen ANOVA was performed. In
interactive groups, category assignment was again found to be sigihifidd, 36) = 5.82p <
.05. Group assigned with an individual category showed less clustéving.19, SD=.16)
compared to the groups in the joint assignment conditMn=(.30, SD= .15). Category
relatedness was not found to be significant in the interactive gré&gpsthe nominal groups
none of the conditions was found to be significantly different in desiclustering (see figure

6).
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Figure 3. Clustering of ideas as a function of groups and category asstgnme
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Figure 6. Clustering for interactive and nominal groups
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Figure 8. Perceived enjoyment for interactive and nominal groups
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Table 12: Average clustering as a function of type of assignment and catelgtegnmess

Group Type High Related Low Related
Ind. Assign  Joint Assign Ind. Assign  Joint Assign

Interactive

M .23 34 14 27

SD A7 18 14 A2

Nominal

M 10 .09 10 .08

SD .05 .03 .09 .04

Total

M A7 22 A2 18

(SD) 0.11 10 12 .08

5.3.3.1 Clustering -with respect to the control group

A one-way ANOVA was performed only for the interactive-experimental grandshe
interactive- control groups. The type of category relatedness did not rgaiitance.
However, a one-way ANOVA revealed a significant effect of type ofassentF (2, 47) =
3.24,p <.05. Dunnett’s test revealed no significant difference between the expaiimedthe
control groups. However, the groups jointly assigned with three categorieésexigher
clustering than groups individually assigned with categols.(l2, p <.05). There was no
significant difference between the joint assignment and no-assignmemblcgraups (see

figure 9).
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Figure 9. Average clustering for interactive experimental and inteeacbintrol
groups as a function of type of assignment

5.3.4 Originality

A 2(groups) x 2(relatedness) x 2(assignment) between groups ANOVA vias e
for average originality of ideas generated. Table 13 shows the average iyigindeas for the
type of groups, category relatedness and category assignments. Theggmégcant main
effect of group typek (1, 72) = 12.65p< .005. Nominal groups generated ideas of higher
average originalityNl = 2.99,SD =.20) compared to the ideas generated by the interactive
groups M =2.81,SD=.26). However, no significant effect of category assignment and category
relatedness was found. There was a significant three way interactiornfeffgiups,

relatedness and assignmén(l, 72) = 6.03p< .05 (see figure 10).
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Table 13: Mean originality as a function of type of assignment and categagdretss

Group Type High Related Low Related
Ind. Assign  Joint Assign Ind. Assign  Joint Assign
Interactive
M 2.86 2.76 2.75 2.88
SD .28 19 .33 22
Nominal
M 3.02 3.07 3.05 2.83
SD .23 21 A3 A7
Total
M 2.94 2.92 2.90 2.86
(SD) .26 25 .23 .20

To further investigate the effects of quality in each of nominal and interagtups
separately, a 2(relatedness) x 2(assignment) between group ANOVA wampedrfor each. No
significant effects of category relatedness or category assigronghe quality of ideas
generated were found in the interactive groups. For nominal groups, there wasaligarg
significant effect of category relatedneBg}1, 36) = 3.25p = .08. The means revealed that the
nominal groups generated ideas of higher average originality when theaedecategories of
high relatedness = 3.04,SD =.22) than when they received categories of low relatedivess (
= 2.94,SD =.20). However a significant interaction was found between category relatedness

and category assignment in the nominal group condidf, 36) = 4.94p < .05. The nominal
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groups jointly assigned with three categories of low relatednessatethéteas of lowest

average originalityNl = 2.83,SD =.17) (see figure 8).

3.1 O Interactive

B Nominal

Average originality of ideas
N
[}

High Related|Low Related|High Related Low Related

Individual Assignment Joint Assignment

Figure 10. Average originality of ideas as a function of category relatgdnes
assignment and group condition

5.3.4.1 Originality-with respect to the control group

A one-way ANOVA was performed only for the interactive-experimental grandshe
interactive-control groups for average originality of ideas geéee@rdo significant difference
was found between the groups. However, a one-way ANOVA for the interactive-negpti
and the nominal-experimental groups along with the interactive-control groupeckteat there
was a significant effect of group conditidgh(2, 87) = 7.61p < .005 . Dunnett's test showed that
nominal groups generated ideas of higher average originality compared to tioé (ddntl7, p

<.05) and interactive groupMgE.25, p < .05) respectively (see figure 11).
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Figure 11. Average originality for experimental interactive and nomirtal @antrol

5.3.5 Perceived Enjoyment

A 2(groups) x 2(relatedness) x 2(assignment) between groups ANOVA vias e
for participants’ ratings on the mean perceived enjoyment in the brainsgpsession. Table 14
shows the average perceived enjoyment for the type of groups, categodnedatand category
assignments. There was a significant main effect of the groupRype67) = 4.13p< .05.
Participants in the interactive groups reported a higher average enjoyirer®.48,SD=.19) in
the brainstorming session than the nominal groips 6.93,SD =.19) (figure 8). There was
also a significant interaction between the type of assignment and the typegoirga
relatednesd; (1, 67) = 3.88p = .05. The lowest degree of perceived enjoyment was in the
individual assignment condition with the assignment of the highly relatecociaeé) = 5.58,
SD =.28) (see figure 12). In other words, the degree of relatedness did not make muehadiffer
in the joint assignment condition, but in the individual assignment condition, individual

assignment of highly related categories exhibited the lowest perceiwsanemt. There was
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also a marginally significant interaction effect of the type of assighared the group condition,
F (1, 67) = 3.12p =.08. The means revealed that the interactive groups with the joint
assignment condition enjoyed the brainstorming session the khes6(88,SD =.28), whereas

the mean enjoyment in the rest of the conditions was more or less at the saifsedefigure

13).
Table 14: Mean perceived enjoyment as a function of type of assignment and
category relatedness
Group Type High Related Low Related
Ind. Assign  Joint Assign Ind. Assign  Joint Assign

Interactive

M 5.75 6.96 6.4 6.8

SD 1.28 0.52 1.52 0.81
Nominal

M 5.37 6.02 6.60 5.80

SD 1.17 0.61 1.47 1.25
Total

M 5.54 6.46 6.5 6.3

(SD) 1.20 0.73 1.46 1.15
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5.3.5.1 Perceived enjoyment -with respect to the control group
A one-way ANOVA was performed only for the interactive-experimental grangshe
interactive- control groups for perceived enjoyment. No significantrdiffee was found with

respect to the control groups.

6.6

6.4

6.2

O High Related
m Low Related

5.8

5.6 -

5.4

5.2

Individual assignment Joint Assignment

Figure 12. Perceived enjoyment as a function of type of category relaedrmkassignment
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CHAPTER 6
DISCUSSION
The current study investigated the effects of task (categmgignment on the group

ideation process in the EBS paradigm. The interactive groups suryeyed categories,
exhibited high clustering but reported higher perceived enjoyment cechpath the nominal
groups. The interactive groups also generated fewer ideas than th@aihgroups although the
difference was marginally significant. Moreover, the clusteexhibited by interactive groups
was magnified by the joint assignment condition. Interactive gralgosgenerated ideas of low
average originality compared to the nominal groups. However, thenabgroups who were
assigned with categories of low relatedness were found taajenideas of lowest average
originality. In terms of type of assignment, groups who were joiagigned with three
categories generated higher quantity of ideas, explored morgodate and exhibited higher
clustering than the groups who were assigned with individual caegémong all the groups,
the interactive groups with the joint assignment condition showed gimally significant trend
of highest perceived enjoyment. In terms of category relassgngroups assigned with
categories of low relatedness surveyed more categories thanassigned with categories of
high relatedness. Moreover, the groups who were individually assigatedodes of high

relatedness reported the lowest degree of perceived enjoyment.
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6.1 Quantity, quality and convergence

In the current study, the nominal groups did not generate significaradie ideas than
the interactive groups. The finding is consistent with the metgsisalone by DeRosa, Smith
and Hantula (2007) which revealed that small e-nominal groups did rat sighificantly from
the EBS interactive groups in terms of the total number of igeasrated. Similarly Ziegler et
al. (2000) also did not find a significant difference between tleeaative and the nominal EBS
groups in the total number of ideas generated. Previous studies haveHaundmninal groups
of smaller size outperformed the EBS groups (Dennis & Gallupe, D#FR3psa et al. 2007). In
contrast, for larger groups (eight or more), EBS groups dramwgtmatiperformed the nominal
groups in quality and quantity of ideas generated (c.f. Pinsonretaall 1999gnIt was argued
that EBS interactive groups experience synergy that in@egse group size that benefits the
larger EBS groups to outperform the nominal groups. Dennis and Wil{D08) reported that
the critical size of the “small group” appears to be somewimethe range of one and three
members. The current study found that the difference betweee-rtiember nominal and
interactive group is marginal in terms of total number of ideas generatedvetp®egosh et al.
(2000) found that the EBS groups of four members generated morethd@ashe nominal
groups of the same size. As the group size of the present stlwhgdbeo the critical range
proposed by Dennis and Williams (2003), the marginal difference batie interactive and
the nominal groups is not surprising. However the nominal groups ircutrent study
outperformed the interactive groups in quality of ideas generateslfimting is consistent with
Putman and Paulus (2007) and DeRosa et al. (2007). DeRosa et al. (2@0M)ededanalysis on

the effects of the e-nominal brainstorming paradigm on the quilieas generated and found
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that the small e-nominal groups produced better quality ideas mhalh EBS groups, with an
effect size ranging from moderate to large.

According to Nijstad & Stroebe (2006) higher category switchehmvs down the
ideation process as it takes time to search for new caéegtrereby leading to lower number of
ideas generated. In other words, their model predicts thaharhiggree of category switching
will be associated with lower number of ideas. However, consiatémtPaulus and Brown'’s
(2007) associative memory model, the current study found thalbifiey (categories surveyed)
was positively associated with the total number of ideas gederAt similar association was
also found by the study of Coskun (2005). Also consistent with this pavepicthe fact that
joint assignment led to a higher number of ideas and categauigsyed compared to the
presentation of an individual category.

Some researchers (e.g., Bouchard et al. 1974; Nijstad & Stroebe h20@&eported that
a survey of fewer categories may be associated with theasre more original. However, the
current study did not find such an association. Although the interagtowgos as well as the
individual assignment condition, led to surveying of fewer categjottie two manipulations did
not yield ideas of higher originality. Moreover consistent va#ist findings (Baruah & Paulus,
2008; Rietzschel, et al. 2007) the current study also indicateshthatkelationship between
guantity and quality of ideas is relatively complex. In féus study found that the total number
of ideas was highly correlated with quality of ideas only foerittive groups but not for
nominal groups. Maybe in the interactive paradigm, the members adkantage of the
combining each other’s perspectives which leads to better qideiyg. Future studies should

investigate this complex association between the quality and quantity ofjeleamted.
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Consistent with previous findings, interactive groups were found to expewer
categories of ideas (Bouchard, et al., 1974; Larey & Paulus, 1992sé¢tiet et al., 2007) and
exhibited high clustering (Nijstad & Stroebe, 2006). The convergenttatien of interactive
groups was also found in the EBS paradigm by Ziegler et al.(2B@®Wever, the current study
further demonstrates that although the interactive groups hdughaconvergent tendency,
instructing the group members to focus on their assigned categories enhafucesapee.

6.2 Effects of cateqory assignment

The prediction that joint assignment would lead to a higher quantigea and more
flexibility than the individual assignment condition was confirmed.tHa joint assignment
condition, the participants had the opportunity to switch between thgodate which helped
them to generate ideas randomly from any of the three caesgbr contrast, in case of groups
assigned with individual categories, maybe the members felt acomintable to generate ideas
from their individually assigned areas, which led to fewer ideas generated.

To further investigate these effects, | analyzed interaatienominal groups separately.
Consistent with my prediction the participants with joint assigiingenerated more ideas and
explored more categories only for interactive groups. A post hoc cmopavith control groups
(no assignment) revealed that the joint assignment was maosfida compared to the
individual assignment and no assignment condition in terms of the riotaber of ideas
generated. In fact, there was no significant difference bettvexindividual assignment and no
assignment group in total ideas generated. For nominal groups nitcaigneffect of category
assignment was found.

From the above findings, it is evident that the interactive groups benatiostefrom the
joint assignment condition. The measure of perceived enjoyment el@aled that the
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interactive groups enjoyed the brainstorming session the most. Mareosignificant positive

correlation was found between perceived enjoyment and flexibaitynteractive groups only.

Nijstad and Stroebe (2006) reported that the failure of generaiitingf ideas in a brainstorming
task is negatively correlated with task enjoyment. Mayb@ip@rtunity of switching categories
helped the group members keep generating more and more ideds,invkuen means fewer
instances of failure in generating ideas. Thus, fewer failledstd higher enjoyment in the
assigned task.

Another point that is evident from the above findings is that the otteeagroups benefit
more from the assignment of categories. This suggests teahdtive groups when provided
with examples (categories) become more productive. Smith (20@Q®)yted that when
participants are presented with examples, they tend to geédixat the provided examples
leading to low creativity. However, they did not investigate theces in the interactive
paradigm. The current study reveals that the effect of aaslgnment varies with type of
groups. The interactive groups benefit more from such task assignomepaied to the nominal
groups. Maybe the instruction of task focus helps the groups to pay atiention to their
assigned tasks. Research suggests that when individuals are @shfratht many alternatives,
they tend to avoid making decisions (Chua & lyengar, in pressh siimilar mechanism is
involved in the idea generation process, providing individuals with a sp®eific task focus
may facilitate idea generation. Further research should igaéstito what degree such
presentation of stimuli is helpful. Will the presentation of 5 categ or exemplars be more
beneficial than the presentation of 3 categories or exemplarskun et al. (2000) found that
presenting a large number of exemplars (12 exemplars) simaalialy (all at a time) is less
beneficial than presenting one exemplar at a time sequentatiyghout the brainstorming
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session. However, their study did not investigate how the performames \mmsed on the
number of assigned exemplars in a simultaneous assignment condition.

6.3 Effects of category relatedness

The prediction that low relatedness of categories would lead tgetheration of more
ideas and survey of more categories was partially supported. The grogpe@sgth categories
of low relatedness surveyed more categories but did not gemevag¢eideas. In the pilot study
Il, a significant interaction between relatedness and assignwesitfound in terms of the
number of ideas generated. However, in the main study no such intessatidound. The pilot
study used a small sample of 4 to 6 groups per condition and the dtaled@tion differed
greatly. Therefore, | attribute this difference of findings takrmample size used in the pilot
study.

Consistent with Nijstad et al. (2002), the current study also fourice®pepsure of the
groups to low related stimuli led to more surveying of categoResilus and Brown (2007)
predicted that categories of low relatedness would further pghimdow accessible categories,
thereby yielding more quantity of ideas. The current stugy aliggests the possibility of idea
generation from the untapped categories. Rietzschel et al. (2007) foundrthiag glyads with a
homogenous topic led to lower productivity compared to priming dyads heitérogeneous
topics. However, their study tested the effects in the indivicwthdgadic paradigm. The current
study further investigated the effects in a small group pgmadihe effects of low relatedness
were found to be significant only in the interactive group condition. ifdikates either that
interactive groups take more advantage of low related categworibat the performance of the
interactive groups assigned with high related categories is rnedpéy the high degree of
relatedness. Comparison of the low related category and the hagedrelategory conditions
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with the control group for flexibility revealed that the low retdicategory groups performed at
the same level as control groups, but that the productivity of gidyhrelated category group

was the lowest. From this finding one can conclude that highlyapmrig knowledge bases are
least beneficial in the interactive paradigm. It is possible that the greojpers were generating

ideas only in the overlapping areas of the related categories, leaviotp¢nareas untapped.

In the current study, the separate analyses of the interaatidenominal conditions
reveals that the positive effects of low relatedness and jesigranent are present only in
interactive group condition. This suggests that the interactive gravesam advantage in such
contexts. First, the low relatedness of categories promoted sugvafymore categories for such
groups. Second, the joint focus on all three categories promoted meegisgrof categories as
well as exchange of more ideas and perspectives for such groupss Thissistent with the
categorization-elaboration model of work group diversity proposedanyKnippenberg, De
Drue and Homan (2004). van Knippenberg et al. (2004) proposed that divetsityawroup is
positively related to the elaboration (group level exchange andratiien) of task relevant
information and perspectives within the group. This elaboration of¢dekant information and
perspectives, in turn, is proposed to be related to group creativityysRand Brown (2007) also
argued that because of the associative nature of memoryngkotpadeas and attending to each
other’s ideas in groups have potentially stimulating effects.

Nijstad et al. (2002) found that in the case of nominal participeuisn ideas exchanged
are semantically diverse, they increase the range of doleegsiowledge and allow for the
generation of more diverse ideas. The current study did not find Hactsen nominal groups.
However in the current study the groups were assigned broad ceasegustead of ideas
(exemplars). This suggests that interactive groups can makeotteof priming or presentation
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of categories, possibly due to mutual cognitive stimulation. dhitive interference was a key
factor, nominal groups with three-category assignment should have beeormgostl because
their production was not blocked by the ideas of others.

The findings of this study regarding the high positive cotimabetween category
switching and quantity of ideas do not necessarily contradictadij&t Stroebe (2006). Their
model predicts that ideation is affected by category changesodiime taken for switching.
They tested the individual participants who were assigned aviehbroad problem area. The
methodology of the present study allows one to go beyond previous findimayshe findings
show that if specific areas are presented to the participadtthe participants are made to focus
on the assigned areas, the response latency due to switchirfgemeguced. Moreover, mutual
enhancement should lead to increased performance in the interatdivwereo the nominal
groups.

This line of reasoning may also explain why Basden et al. (1f@ind evidence for
cognitive interference in group recall of categorized listsvofds, whereas we found no such
evidence. In a word recall task, the members have to recallfrdeas list of limited number of
ideas. Therefore, the recall of any item from the list resltise number of remaining items in
the list and the list of ideas or categories becomes exhaustddlygiliherefore, the probability
is higher that the recall of an idea by one member will fieterwith the recall of an idea by
another member in the same group. In an idea generation taskiakgger broad topics (such
as “How to improve your university?”), this is less probable bectusenumber of possible
ideas is often quite large. This makes it less likely that et of available ideas will be
exhausted quickly. Thus, cognitive interference is less likelyam groups. Therefore, | argue
that in an idea generation task, cognitive stimulation is moreyltkain a cognitive interference
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effect. Nijstad & Stroebe (2006) also had similar lines of aentsiregarding higher likelihood
of cognitive stimulation than interference in interactive groups.

These findings are relevant for multiple areas in the litezatiiost notably, the current
data adds to the wealth of research investigating the effe@soop ideation in diverse and
geographically dispersed groups. Specifically groups appear to lee pramuctive when they
are instructed to focus on their task. This effect is partigularonounced when a task is
decomposed into parts and the members are instructed to focus on thegpeatially in
interactive brainstorming groups. As a predictor of number of idedsdavergent orientation,
task focus is a valuable addition to the literature in support of cegngiimulation in
brainstorming tasks.

The current data also adds to the research related to thefssffectiveness of nominal
versus interactive brainstorming groups. The effectiveness of noamdainteractive groups
seems to differ depending on context. The interactive groups seaeneft more through task
focus. This task focus might have led the interactive groups to engage inlabamaton of task
related information. Studies have found that the core positive effeicttormational diversity in
groups lie in group level exchange, processing, integration of diveéieenation (cf., Hinsz et
al., 1997) and elaboration of task relevant information (van Knippenbead, €2004). The
nominal groups in the current study did not benefit from such task,fpogsibly due to the
absence of group level exchange of information.

The current project is also relevant to the research relatedotonational diversity in
groups. Past studies have found that groups having members fronerdifieeas of expertise
present diverse perspectives in the group discussions (cf., Anconal\&ela1992). No studies
had investigated the degree of relatedness of members’ expertise brainstorming groups.
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The current study adds to the existing literature by investmdhis degree of relatedness of
members’ assigned expertise. Specifically this study sugdleatsmembers having highly
overlapping knowledge base survey few options or alternatives in a groupndasH.

Finally, the current study is a valuable addition to the rebeezlated to computer-
mediated groups. This type of brainstorming paradigm minimizesffieets of observable
diversity on group productivity. This type of paradigm is importan@afatear understanding of
the effects of task relevant diversity on the group ideation prolktessl be interesting to see
how the groups perform in organizations when the members from difieaeist of the world
having different areas of expertise have to interact electitbnittawill also be interesting to see
how the performance of the groups varies with the type of problems assigned.

One limitation of the current study is that it used college stsdenparticipants. Future
studies should investigate the effects of task focus for diffagmgroups. Maybe the task focus
and the sense of accountability will vary with different age groupsthfer limitation could be
the use of computer-mediated communication by these student patsciGartain factors that
could affect their performance in this paradigm are their tygipged, familiarity with the
computer chat tools, etc. Some participants may need extra physical aittveciforts to type,
which may divide their cognitive attention on keyboarding and the comparesrsresulting in

slow ideation process.
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APPENDIX A

BACKGROUND QUESTIONNAIRE
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Participant no. :

Please answer the following questions about yourself :

8.
9.

10.What are your hobbies?

. Gender: Male Female

Age

Country of birth

What is your country of citizenship?

What is your native language?

What other languages do you speak?

What is your major?

What is your ethnicity?

Do you have a job? If yes, what is it?
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APPENDIX B

RULES FOR THE INTERACTIVE GROUPS
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Brainstorming is a form of group interaction, which is used to facilitate thedfogdeas. It

is widely used in a large number of US corporations and is generally used when ne

unique, original and creative ideas are desired. It is not used to solve everydagnprobl

The procedure is relatively straight forward and easy to comprehend. Therigllaues

are for brainstorming in groups. We want you to apply these rule as best asywehile

working as a group.

1. Criticismisruled out. Adverse judgment of ideas must be withheld. Say everything
you think of.

2. Freewheelingiswelcome. 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.

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

4. Combination and improvement ar e sought. You should try to suggest how ideas of
others could be joined or changed into still better ideas. Do not be afraid to combine and
improve on them.

5. Stay focused on the task. Concentrate on the problem at hand and avoid engaging in
irrelevant thought processes and discussions.

6. Do not tell stories. We are only interested in your ideas. Do not tell stories héout t
experiences.

7. 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 C

RULES FOR THE NOMINAL GROUPS
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Brainstorming is a form of ideation process, which is used to facilitatéotveof ideas. It is

widely used in a large number of US corporations and is generally used when newandique

original ideas are desired. It is not used to solve everyday problems. The prosediatevely

straightforward and easy to comprehend.

The following rules are for brainstorming in isolation. We want you to apply théseas best

as you can while working alone on a task.

1.

2.

Say everything you think of.
Freewheeling 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 winners.
Come up with as many as you can.
Combination and improvements ar e sought. You should be able to suggest how ideas
can be joined or changed into still better ideas. Do not be afraid to combine and improve
on them.
Stay focused on thetask. Concentrate on the problem at hand and avoid engaging in
irrelevant thought processes and discussions.

a. Do not tell stories. We are only interested in your ideas. Do not tell stories about

your experiences.
b. Do not explain ideas. Do not expand on why you think something is good or bad.

Simply state your idea and continue with the next ideas.
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APPENDIX D

INSTRUCTIONS FOR CATEGORY ASSIGNMENT (INTERACTIVE
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You will type ideas on the computer and share these with one another. You will typleaoa |
the computer at a time and press Enter to send it out. You will be able to see ésetdgaseon

the screen as they are sent. Read these ideas as they come and add yous @nd stead them
out. This will continue until the session is over. You do not need to make complete sentences

when typing the ideas. Just use simple phrases. Do not worry about spelling or grammar.

Research has shown that paying careful attention to the ideas thatensaypeby the others

stimulates people to come up with more and better ideas. You will be asked to recadcard di

the ideas generated by others at the end of the session.
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APPENDIX E

INSTRUCTIONS FOR CATEGORY ASSIGNMENT (NOMINAL)

81



You will type ideas on the computer on a given problem. You will type one idea on the computer
at a time and press Enter to send it out. You will be able to see your ideas ore¢heascyou

send them. Read these ideas, add more ideas and send them out. This will continue until the
session is over. You do not need to make complete sentences when typing the ideas. Just use

simple phrases. Do not worry about spelling or grammar.

Research has shown that paying careful attention to the ideas stinpelapds to come up with

more and better ideas. You will be asked to recall the ideas generated byf wuhsgeénd of

the session.
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APPENDIX F

INSTRUCTIONS FOR INDIVIDUAL ASSIGNMENT (INTERACTIVE)
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The problem you will be working on today is called “the UTA problem”. Basicadlywsuld
like you to generate ideas or ways to improve UTA. Any suggestions you have abdot how

make UTA better are appropriate.

Each of you will be assigned a different broad topic that is directly relatedAgtbblem. That
is, each of you will have your own unique topic for which you will have primary resplags
Please generate as many ideas as you can on your assigned topic, b« feexpeess any

other ideas about improving UTA that may occur to you.

You will have 15 minutes to work on the problem.
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APPENDIX G

INSTRUCTIONS FOR JOINT ASSIGNMENT (INTERACTIVE)
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The problem you will be working on today is called “the UTA problem”. Basicadlywsuld
like you to generate ideas or ways to improve UTA. Any suggestions you have abdot how

make UTA better are appropriate.

Your group will be assigned 3 broad topics that are directly related to UTA problems,That
each of you will have the same three topics for which you will have prireappnsibility.
Please generate as many ideas as you can on the assigned topics, butifeexress any

other ideas about improving UTA that may occur to you.

You will have 15 minutes to work on the problem.
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APPENDIX H

INSTRUCTIONS FOR INDIVIDUAL ASSIGNMENT (NOMINAL)
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The problem you will be working on today is called “the UTA problem”. Basicadlywsuld
like you to generate ideas or ways to improve UTA. Any suggestions you have abdot how

make UTA better are appropriate.

You will be assigned a broad topic that is directly related to the UTA problemisTleach of
you will have your own unique topic for which you will have primary responsibilityadele
generate as many ideas as you can on your assigned topic, but feel freeds anprother ideas

about improving UTA that may occur to you.

You will have 15 minutes to work on the problem.
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APPENDIX |

INSTRUCTIONS FOR JOINT ASSIGNMENT (NOMINAL)
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The problem you will be working on today is called “the UTA problem”. Basivediywould
like you to generate ideas or ways to improve UTA. Any suggestions you have abdot how

make UTA better are appropriate.

Your group will be assigned 3 broad topics that are directly related to the UTA prdisiams,
each of you will have the same three topics for which you will have prireappnsibility.
Please generate as many ideas as you can on the assigned topics, butifeexress any

other ideas about improving UTA that may occur to you.

You will have 15 minutes to work on the problem.
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APPENDIX J
EXPERTISE ASSIGNMENT FORM
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Please check the category that suitsyou the most in terms of your major, areas of interest,
knowledge or expertise:

Your areas of expertise
1. BIOLOGY
2. PSYCHOLOGY

3. NURSING

OO0OO0O0O

4. BUSINESS

5. ARTS

a. FineArts

b. Martial Arts

6. ARCHITECTURE

7. CRIMINOLOGY

8. FINANCE / ACCOUNTS

9. GAMES/ SPORT

10. MUSIC

11. TRANSPORT / COMMUNICATION

12. EDUCATION

13. TECHNOLOGY

14. FOOD

O0O0O00O0O0O0O00O0O0

15. SOCIAL WELFARE
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APPENDIX K

POST EXPERIMENT QUESTIONNAIRE (INTERACTIVE GROUPS)
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Post experiment questionnaire: Participant no.

Please answer the following questions concerning various aspects of youercgerile
participating in the experiment. The following scales are provided for you t@tadiour
responses. The more extreme you feel in one direction or another, the more you shoald mark
number in that direction.
1. Were you instructed that you were responsible for brainstorming on one oren thre
topics?
one topic
three topics
2. How different were the types of ideas you generated about your topic or topit®sad t
generated by others about their topic or topics?

1 2 3 4 5 6 7 8 9

very very
similar different

3. How much was your idea generation process hindered by your attention to atb@s?’ i

1 2 3 4 5 6 7 8 9

not at very much
all

4. How much was your idea generation process stimulated by your attentionr& othe
ideas?
1 2 3 4 5 6 7 8 9

not at very much
all
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. How would you rate the number of ideas you generated while brainstorming?

1 2 3 4 5 6 7 8 9
very very
few many

. How would you rate the quality of ideas you generated while brainstorming-

1 2 3 4 5 6 7 8 9
very very
few many

. How much did you enjoy the brainstorming session?

1 2 3 4 5 6 7 8 9
not at very
all much
. How much did you build upon other’s ideas?

1 2 3 4 5 6 7 8 9
not at very
all much
. How much did you attend to others’ ideas?

1 2 3 4 5 6 7 8 9

not at very
all much

10.Please indicate if there is anything specific or in general that promygpbeid work

harder or generate more ideas.
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APPENDIX L

DESIGN OF THE MAIN STUDY
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Individual Group assignme
assignment
Interactive High related
[Low related
Nomina High related
[Low related
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APPENDIX M

CATEGORIES ASSIGNED
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HIGH IN RELATEDNESS LOW IN RELATEDNESS

Teachers Teachers

Classes Campus beautification
Technologies Campus-safety

Student-welfare Classes

Campus- activities Campus activities
Campus-safety Addition/construction/renovation
Buildings Technology

Campus beautification Student-welfare

Addition/construction/renovationCampus beautification

Buildings Buildings
Classes Campus-safety
Technologies Teachers
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APPENDIX N

CATEGORIES USED FOR RELATEDNESS RATINGS
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Below there are several areas that one can improve on to raise the sthhdiBArlington.

Please read and think about each set of areas carefully. Once you have thoughthlsattoéda

areas consider the degree to which the areas are related to eacH lo#imechoose the answer

option from the scale below to rate each statement.

1---mmmeemee 2 B G EE T LR 5
Totally Moderately Somewhat Moderately Highly
unrelated unrelated related related related
SERIAL NO. CATEGORY 1 CATEGORY 2 CATEGORY 3 RATING
(1TO5)
1 TEACHERS CLASSES TECHNOLOGIES
2 STUDENT-WELFARE CAMPUS-ACTIVITIES PARKING
ADDITION/CONSTRUCTION/
3 BUILDINGS CAMPUS BEAUTIFICATION RENOVATION
4 TEACHERS BUILDINGS PARKING
ADDITION/CONSTRUCTION/
5 CLASSES CAMPUS ACTIVITIES RENOVATION
6 TECHNOLOGY STUDENT-WELFARE CAMPUS BEAUTIFICATION
7 TEACHERS STUDENT-WELFARE BUILDINGS
8 CLASSES CAMPUS-ACTIVITIES CAMPUS BEAUTIFICATION
9 BUILDINGS CAMPUS ACTIVITIES STUDENT-WELFARE
ADDITION/CONSTRUCTION/
10 TECHNOLOGIES PARKING RENOVATION
ADDITION/CONSTRUCTION/
11 TEACHERS CAMPUS-ACTIVITIES RENOVATION
ADDITION/CONSTRUCTION/
12 PARKING RENOVATION CAMPUS BEAUTIFICATION
13 BUILDINGS CLASSES TECHNOLOGIES
14 CAMPUS BEAUTIFICATION TECHNOLOGIES STUDENT-WELHRE
15 PARKING TEACHERS CLASSES
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APPENDIX O

POST EXPERIMENTAL QUESTIONNAIRE (NOMINAL GROUPS)
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Post experiment questionnaire: Participant no.
Please answer the following questions concerning various aspects of yourregetde
participating in the experiment. The following scales are provided for you t@tadiour
responses. The more extreme you feel in one direction or another, the more you should mark
a number in that direction.
1. Were you instructed that you were responsible for brainstorming on one oren thre
topics?
one topic
three topics
2. How would you rate the number of ideas you generated while brainstorming?
1 2 3 4 5 6 7 8 9
very very
few many
3. How would you rate the quality of ideas you generated while brainstorming-
1 2 3 4 5 6 7 8 9
very very
few many
4. How much did you enjoy the brainstorming sessions?
1 2 3 4 5 6 7 8 9
not at very
all much
5. How much did you build on your ideas?
1 2 3 4 5 6 7 8 9

not at very
all much

6. Please indicate if there is anything specific or in general that prdrgpteto work
harder or generate more ideas.
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APPENDIX P

CATEGORIES USED FOR IDEA RATINGS
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CATEGORY
FOOD

FINANCIAL AID

ADDITION/CONSTRUCTIO

N/RENOVATION

TEACHER

CAMPUS SAFETY

DEPARTMENT

HEALTH

SPECIAL POPULATION

CLASSES

TECHNOLOGY

PARKING

TRANSPORTATION

CAMPUS ACTIVITIES

LIBRARY

STUDENT WALFARE

BUILDINGS

CAMPUS BEAUTY

ADVERTISEMENTS/
PUBLICITY

CODE
FD
FID

ACR

TEA
CSF

DPT

HLT

SPP

CLS

TCH

PRK

TPT

CAT

LIB

SWF

BLD

CBT

ADP

DESCRIPTION
RELATED TO FOOD, RESTAURANT,FOOD VENDING MACHINE,BR, DRINKS
SCHOLARSHIP, TUITION, FINANCIAL AID

NEW ADDITION/CONSTRUCTION/RENOVATION OF ROOM, BIDINGS,ROADS,ETC.

TEACHER,TEACHING, LECTURES
COPS, CAMPUS SECURITY, TELEPHORBOTHS, MORE LIGHTS, ETC.

GRE SCORE, ADMISSIONS, BURSERS, RETGRATION, MAV IDS, COURSE WAIVER,
TRANFER

UTA MEDIACAL STORE, STUDENT INSURANCE, CEANLINESS, SENITATION, TRASH,
RESTROOMS

STUDENT MOMS, DAY CARE, HANDAPS, ELDERLY PEOPLE, NUDIST COLONY,
ALIENS, ETC.

BOOKS,BOOKSTORE,CLASSROOM TEMPERATUREASS SIZE, NEW COURSES

COMPUTER,PRINTER,OVERHEAD, LAB EQUIFENTS, EXERCISE MACHINES,
ANYTHING RELATED TO TECHNOLOGY

PARKING,PARKING TICKETS,STICKERS,GARAGEETC.

SHUTTLE, TRANPORTATION, MAPS, SN, GOLFCARTS, ELEVATORS, ESCALATORS,
ETC.

INVITING CELEBRITIES, GAMES &SPORTS, CULTURAL ACTIVITIES, SHOWS
CONFERENCES,SEMINARS, ETC.

RELATED TO LIBRARY

STUDENT'S EMPLOYMENT,WORK STUDY, ADVICE/COUNSELLIS, ANYTHING
SPECIAL FOR COMMUTER, HOMECOMING

BUILDINGS, DORMS, RESTROOMS
ANYTHING TO ENHANCE THE INNER/OUTER BEAUTY OF CAMPS, PAINTS,

DECORATIVES, DESIGNS,ARCHITECT, PLANTS, STONES,ETC.

ADVERTISEMENTS AND PUBLICITY RELATED TO UTA.
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