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Act generation is a process used by decision makers to create a set of possible
actions that might solve a problem. Since previous research had shown college
students to generate incomplete sets of possible actions in act generation, the
sets of actions generated by experts were examined in the first of two
experiments to see if they were more complete. In the first of the two
experiments, graduate psychology students were given an act generation task

on a subject at which they were expert. Verbal behavior was recorded to aid in
the description of expert performance. In the second experiment the same
graduate psychology students were given a task at which their expertise should
be of little or no value and were compared to a group of undergraduates.
Measures of act generation performance in both experiments included measures
of quantity and quality of actions generated..

excelled in terms of the quality and thequantity of the generated actions.
Their performance was markedly supertér to the performance found of non-experts
in previous experiments on act generation. In the second experiment, where
expertise was not an issue, graduate psychology students again excelled as
compared to the undergraduates. One clue that may account for the large
performance differences observed between the two groups in the second
experiment is divergent thinking ability. This ability, as measured by
Guliford's "Alternate Uses" test, was approximately twice as high for the
gradvate student subjects as compared to the undergraduates.

/
Graduate psychology students serving*:;eg§perts in the first experiment

‘Since excellent act generation performance of graduate psychology students was
found in tasks at which they were either expert of non-expert, divergent
intellectual ability was implicated as the source of their excellence. In
conclusion, while high intellectual ability was shown to be valuable in
generating a nearly exhaustive set of actions, the issue of the effect of
expertise on act generation performance remains unsettled.
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X X Ability and Expertise in Act Generation

2% . i,

: ‘" This paper mvesngatel the abxhty of experts to genetate actions
.:%}. that might solve a realistic decision problem. The divergent production of
2 actions, which we call act generation, involves the creation of a set of
NN .

l.

options for action for a decision maker's further consideration prior to
decision. Research on act generation in realistic decision tasks uling

“f ) college students has demonstrated that these individuals rarely generate
g \: all actions worth conndermg (Casey. Gettys, Pliske, and Mehle, 1982;
' ) ‘GCettys,’ lumu.ng. ‘and Casey, 1981; thz. Sachs,and Heerboth. 1980). This

basic resuit has been replicated in several -tud:.es (Gettyl. Kelley,
' Pliske, and Beckstead, 1983). In one study, Pliske, cettyo. Manning. and
.f-}:. Casey (1982) demonstrated that oubuantul monetary xncentxvu did not
WAL

enhance quant:.ty or quality of act geneunon performance.

Are all decision makers impoverished act generatora! Experts are

‘ reputed to make better decxnonl than non-experts in their area of
;;“'»\8 expertxu. Do they also excel vhen geneutxng aet:.onl that might solve a
:)§ dccxuon ptoblu? 'rhe generatxon of actions is important to the expert as
A it is to the m-expert. When experts fnl to generate the best solutions
; *:: to a problem, the utilities of their choun solutions, regardless of their
i_: evaluctxve alul:.t:.el. will be restucted to the range of utilities of
-t actxonc in the act sets genented. Thus, e;pertl. despite superior

. evaluitive a\nhne-. may wnot nake the best decisions if they generate
:”‘"‘.“ mconplete ‘sets ‘of actions. Gwen tha important implications of the
E’: results obtained vxth couege atudento. it seems worthwhile to addzess the
e

extent to which experts geneute a complete set of actions in a realistig
decisiod problem.

While expertise has not begn mvelugated m’act\ .generation, it has

; ., 'been studied in hypothnu geueranon. nypothcuq generation, which is

3y closely related to act goneratxon. is a d;vergent Rpoduction task in which
the decision maker attenpu to genente 111 possible explanations for given

,g;; data or :.nforlutton. luearch conpcnnz experts and non-experts im

':’#h hypothuu generation has oho\m exyertu--puto wechanics (Mehle, 1982) and

AEN curriculum ndvuon (Gettyn. Hehlo. Baca, Fisher, and Manning, 1979)==to be

:. nurly as a.-pworuhed as non-gxpettl. g3
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Who is an expert? By definition, an expert is an individual who knows

far more about a problem than does the average individual (Schlaifer,
1969). Experts may differ from non-experts becsuse they have a large
knowledge base that can be accessed to solve new problems by using familiar
knovledge (Britton and Tesser, 1982). Experts mlyAdiffer depending on the
different kinds of knowledge required for different tasks. For some tasks
cubject-mattei knowledge may be all that is necessary, as in an anatomy
textbook exam. These experts need only subject-matter expertise
(Lichtenstein and Fischhoff, 1977). Content knowledge of an anatomy
textbook, however, does not make an anatomy student an expert surgeon.
Expert surgeons, in addition to the substantial subject-matter knowledge
required to perform their tasks, slso need procedural knowledge in order to
operate (Newell and Simon, 1972). Also, a theoretical expert must have
knowledge in the theory of a task (Newell and Simon, 1972), which a skilled
surgeon may not require. Thus, expertise is multi-faceted and the type of
expertise necessary depends on task requirements. Given most tasks, the
decision maker generally has some of each of these kinds of knowledge:
subject-matter, procedural, and theoretical. The ideal expert, of course,
would be a well-rounded one with considerable knowledge in all three
domains of expertise and would be expert at almost any decision task in his
or her ares of expertise. | , _

For the first experiment, we searched for a population of experts and
a realistic and motivating decision problem combination so that our
subjects approximated well-rounded experts. We chose graduate psychology
students as'subjects for a problem involving graduate psychology student
recruitment and retention. For this problem, which we call the “Graduate
Department Problem,” the gra&uate student subjects were asked to gemerate
sctions designed to insufe that the University of Oklahoma's graduate
psychology program would maintain an sbundant supply of highly talented and
motivated graduate students in the 1980's, This problem was clearly
intrinsically notivéting and realistic. The graduate student subjects
approximated well-rounded experts because they deal with most aspects of
this problem daily. One disadvantage of this task is the subject-matter
expertise required to perform it. Because non-experts do not possess the
subject-matter knowledge needed to attempt this task, non-experts could not
be compared with the expert graduate students in this study. Thus, the

first experiment presented in this paper will only examine the act
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generation petfornancp_of‘gxpcrtu compared to a lover-bound estimate of
optxnal performance.. Subjects vere .given an extended period to work on the
problen to more nearly approximste .the act generation process of experts.

Method

' Subjects. Subjects were 14 experimental psychology graduate students

é}th at least two years of experience in a graduate program. Subjects were
.:plid approximately 5 .dollars per hour for their participatibn in the
gqu;i;entiénq vere told that the ideas they generated would be used by the
Ciadﬁate-Studies Committee of the department.

Procedure. This experiment was divided into two phases: act
genetntxon and act evaluation., The act generation phase was subdivided into
twa sesexons. In the first session, 12 subjects exhaustively generated
z actzonp an .solutions for the “Graduate Department Problem.” Between the
fxrst and second sessions, subjects were asked to think of more actioins to
solve the prob}em. Subjects were given a wveek between sessions for this
nﬁikk.“lthe second session of the first phase was used to collect the

‘actions generated during this intersession period. At the end of the second
.seloxon. aubjectl vere also asked to describe their intersession act
genetatxon behavior,

In the second phase, the act evaluation phase, subjects performed a
multi-attribute utility analysis on tye acts generated in the first phase,

RN (S

!hase 1.'

1

Each of 12 sub;ects was given the following problem:
The Gr;duate Studxes Committee is. currently engaged
in an exhgustive stud{ of our graduate because

they realize that wha worked in ‘the: Y97 's will ﬁot
oo necessarily work in the 80's. The success of s

U.'!
graduate poychology ptogran in the past: haiibeéh due. to
-8 large extent, to the number and qualxt atgduate
ctudentq. What do you think can be ¢ Zo instre that
+ we- “€an continue to " have an abundant supply of highly
’ motxvated and talented graduate students? -
SubJects were agked to read the problem and to restate it in their own
words 80 that the experimenter could be sure that they had understood the
I
ptoblen. Nexc, subjects were asked to generate all plausible actious they
cpuld thxnk of which could be taken to solve the probléh.“"An actions were
'jgneratéd. iubjecta vere also asked to generate the various plausible
outcomes associated with each .gction. Since subjects were given unlimited

time to complete this task, they generated actions and their associated
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f:ﬁ outcomes until they explicitly stated that they had rum out of ideas.
éﬁ; ) Subject§ were then asked to continue their act generation task because
EE} previod; research had shown subjects to be capable of generating further
i solutions after they had indicated they were finished.

;yjj Verbal behavior of subjects in the first session was tape recorded and
iiii the experimenter kept a8 written record of acts generated. All subjects
E:?ﬁ continued with the act and outcome gemeration task until they stated once

again that they had run out of ideas. When subjects had stated that they
bad run out of ideas for the second time, the first session was then
concluded and subjects were given continuation instructions.

Subjects were asked in the continuation instructions to continue to
work on the problem until the next experimental session. They were also
asked to keep a log book of any additional solutions (actions and outcomes
of actions) to the problem and the circumstances under which they were

conceived. N

The second expetimen;al session was scheduled at least a week later
for all subjects, During this session, subjects were asked for their log
books and were asked té describe the circumstances surrounding the
generation of new actions and associated outcomes. Subjects were also

asked how much time they spent on the problem betveen the two sessions.

Phase 2 L

Since many of the actions generated 5y th; subjects were similar or
equivalent, one of the authors and another experimenter independently
eliminated duplicate actions. The elimination of duplicates was necessary
to obtain a set of unique acts for the utility analysis phasé. Any actions
that were considered duplicates by both experimenters were combined into a
single action. If experimenters disagreed, actions were kept separate.
This process reduced the number of raw actions to 180 unique actions,

After the unique acts were determined, subjects'ﬁere asked to rate the
best 60 actions. The utility rating procedure used was the Simple Multi-
Attribute Rating Technique (SMART) developed by Edwards (1976). To obtain
utility rstings using SHART, the attributes to be measured must be
identified. The SHART procedure typically has subjects generate the
attributes to be rated. We varied this procedure by giving our subjects
four attributes of importance and inviting them to add any other attributes
that affect the utility of the actions. The four attributes given were:
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quantity of studednts, quality of students, motivation of students, and
cost. The cost attribute included time, effort, and money. None of the
subjects added ‘ancther dimension-and all felt satisfied that the four
provided dimensions were sufficient for a proper utility analysis.
Subjects were then instructed to rank order the attributes according to
their contribution to the total utility of actions. Next subjects were
asked to scale thé attributes using Stevens' (1958) magnitude estimation
procedure vith the most importarnt attribute’assuming a modalus value of
100, and the other three attributes valué less than or equal to 100,
‘These values serve as the relative importance weights for the ‘attributes.
Subjects were then given 180 index cards, each with one of the unique
actions and the appropriate category heading for each ‘action (the cétegory
headings were detertiined:by: two: graduate psychology students not used in
the.act generation phase). Subjects were instructed to' sort the cards into
three piles: “actions that definitely should be considered for
implementstion;” “actioms that' might be considered’ for implementation, and
“actions that are not worth considering for implemerntation.” * They were
‘told that the géal was to end up with the 60 best actions in their “best”
pile. After this ‘task was completed; the attributes were reviewed with the
subject; again the subject was asked if the attributes given'h}e‘those
-needed to determinethe utility of the'actions,  Subjects could also adJust
-their importance weights for the attributes at any time, - ‘
Fxnally. subjects were asked to measure the-locatxon'of'éach'action’on
the dimension'of value for each attribute. They wefe also instructed to
‘use an interval scale ih their rating of the actions. After subjects had
rated five actions, 'the expetimenter reviewed the values assigned to the
attributes for each action with the subjects. This was necessary to insure
that subjects were .using an interval scales When the subjects had rated
- all actions in their "best” pile, they were finished'with the experiment.

Results

In the f;rst ‘session of Phase I eubJectl generated 364 raw actxona to
the Graduate Departnent problem as a group--30.3 actions per subJect. Time
for task completxon ranged frcm 20 to 140 mxnutes with the modal subject
taking lbout 90 nxnnten{

Over the 1nternesazon 1nterva1._sub3ects thought of 28 more raw

actxonl or 2.3 actions per subject. In the two sessxons combxned subjects
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generated a total of 392 raw actions as solutions for the graduate
debaftnent problem with an average of 326 actiomns per subject,

Of the average 32.6Ariu actions generated by each subject, 26.0 were
considered unique. The range of unique acts generated was 1l to 63.
Subjects in the present experiment gemerated approximately twice as many
actions as subjects in previous act generation experiments using a
different problem (Gettys, Manning, and Casey, 1981)., These previous
subjects generated a mean of 12 scts per subject with a range of 2 to 35
acts. Experts in the present experiment clearly generated more actions
than non-experts in previous experiments although a different problem was
used,

However, the quality of act generation performance not determined
solely by number of qctiohs generated. A good act genmer. r should also be
able to generate actions.in a variety of categories--nc only the typical
but the atypical as well.

| To evaluate the quality of generated actions, _.ey were first
classified in a hierarchical tree representing the logical relationships
among the various actions. The construction of a hierarchical tree, which
we will call am act tree, is described in detail by Gettys, Manning, and
Casey (1981), but the gist is presented here.

In the construction of our hierarchical tree, actions were classified
according to their specificity. Actions were assigned a classification of
“1imb,” “branch,” or “twig.  We call broad categories of actions limbs,”
major actions within the broader categories “branches,” and specific ideas
for action "twigs.” For example, subject 3 in the "Graduate Department”
problem generated the specific act “Offer a writing seminar, a twig. This
twig is a subset of the branch "lmprove departmental curricula, and this
branch is a subset of the limb "Educate students and faculty.”

The generation of broad categories of actions, represented by the

limbs of an act tree, gives an indication of the breadth of act generation
performance. The generation of major branches on each limb gives an
indication of the depth of performance. ’

The tree used in this analysis is but one of several that could be
constructed from the data. Although different problem representations
yield somewhat different act trees, Manning(1981).demonstrated that
different representations of the same data yield very similar measures of
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performance. ,

" To evaluate xndxvxdual perfornance. 1ndxv1dual act treea were compared
‘with an act tree repreaentxng a lower bound eatxmate of optimal act
generatxon performance. Thxs act tree. which ve will call the “optimal
‘tree,” was constructed by poolxng the actxons of all subjects, The
‘estimaie is lower-bound becauae the pooling of actions generated by
addxtxonal subJects ‘would 1ncrease the estrmate. We can assess individual
‘performance by comparing individual act trees to the “optimal tree.”

We constructed the optxmal tree to serve as a yardstick against
which the breadth and depth of xndxvxdual performance may be assessed. In
comparison to thxs yardstxck. a good act generator should have most of the
optxmal ‘limbs and 1mportant branchea _contatned in his own act tree.
The optxmal tree for the Graduate Department problem is shown in
Appendix 1.

Comparrson of xndxvxdual act trees thh the optxmal tree showed that
sub jects generated thgs and branches on almost every limb of the “optimal
tree.” Limb 2, Ways to 1mprove non-academxc lrfe. is the only limb on

‘which a subJect failed to generate at ‘least ome action. Stxll. 9 of the 12
aub;ecta generated at least one action on limb 2. Most acts generated were
on limb 4, “Ways to educate atudento and facultyf' Actions on this limb
were generated 4 times as often as actxons on lxmb 2. The most outstanding
performance in this experxment vas by Subjert 3 who not only generated the
largest number of acts overall.”but alao generated more acts on each of the
limbs than did any other sublect.' _ o , ‘ ,

There was great varxabrlxty in xndxvxdual performance for generating
branches but not for generatxng lxmba. The worst subject generated actiomns

on 4 limbs and 8 branches vhrle the best generated on 5 limbs and 26
branchea. A :

In add1t1on to breadth and depth. a good act generator should also
produce a number of qualxty xdeas. The second phase of this experiment was
used to collect information on act qualxty. ' L

The ‘uttlxtxes of actrona. obtarned in Phaae 2, were assigned to the
twigs of the tree. The utility for any branch was then determined as equal
to the largest'utility of any tvig onﬁthat‘branch. Correspondingly, the
utilicy for each limb was determxned to be equal to the largest utility of
any branch on that lxmb. Branch utxlrtxea ranged from 109 for the branch

Waya to improve the socxal environment” to 60.7 for the branch "Ways to




O

A increase tangible motivstion.” HMedian branch utility was 37.8., Limb
Ve . .

ﬁﬁi utilities ranged from 19.3 for limb 2 , "Vays to improve non-academic
.f (2 .*e - L]
}Q% life, to 60.7 for the limb 3, Ways to motivate students and faculty.

All subjects also generated at least several high quality actions.
The act "Give students more money had the largest utility, 60.7, and was
generated by 10 of the subjects. All shbjects also generated several high
utility branches, and 9 subjects generated at least ome high utility branch
on every limb.

Previous act generation studies have looked at the completeness of
performance through the use of a performance score (See Gettys, Hanning,
and Casey, 1981 for development). This score is an accumulation of
utilities for acts generated, summed in order of decreasing value. The
utility for the best action generated is added to the utilities of the
second, third, fourth, etc. most useful actions generated. Thus, there is
a performance function as the set of actions increases in size. A
comparison of individual performance scores with the “optimal” performance
scores (obtained from act sets of the “optimal tree”) for act sets
containing up to 10 actions gives an indication of completeness of
performance.

Since we did not use an extensive measurement procedure, we recognize
that the performance score of a set of actions is not the utility of the
set. It is, instead, a measure of the generation of high utility actions.
An individual performance score that approximates the performance score
derived from the optimal tree indicates the generation of many of the
‘highest quality actions that might be generated by an individual,

Figure 1 shows the performance scores for act sets in terms of limbs
generated (breadth) and limbs and branches generated (depth) from both the
graduate department problem used in this experiment, and from the living
problem, used in a previous act generation experiment (Gettys, Manning, and
Casey, 1981). It is clear from this figure that the performance by non-
expert subjects on the living problem was substantially inferior to the
performance by experts on the graduate problem when each is compared to the

performance of their respective “optimal” estimates. In fact, the best

expert is remarkably complete in comparison to the “optimal” function, ‘
This experiment shows that graduate student subjects, performing a

task on which they were expert, were dramatically different from non-expert
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e undergraduates on a number of quantitative and qualitative measures. Since
&Eﬁ these results are considerably different from those found in hypothesis
;:z’ generation experiments, further investigation was warranted.

SN The exceptional performance by the subjects in this experiment wmight
AT be due to expertise. Expertise, hovever, was not shown to result in
{f? exceptional performance in the hypothesis generation studies. If the
Eéi’ exceptional performance in this experiment is due to expertise, then it

would indicate that experts are better act generators than they are
hypothesis generators. Another possibility, however, is that the experts
used in this experiment are different than experts used in the hypothesis
generation studies because they are highly selected and talented
individuals. Exceptional performance, then, could be due to the superior

divergent thinking ability of the graduate student population aside from
their expertise.

Experiment 2

To examine whether the outstanding performance by the graduate student
subjects in the first experiment was due to expertise, differences in
divergent thinking ability, or a difference in the nature of the problem,
they vere given a new act generation task in which their expertise was

largely irrelevant. Ve reasoned that if previous performance was due to

expertise, then the graduate students should perform no better on this new
task than the undergraduates. If, hovever, superior divergent thinking
ability was responsible for the exceptional performance on the graduate
department problem, thenm the graduate students should perform equally well
on the new task as on the task at which they vere expert.

For the second experiment, then, a problem for which meither subject
population should be expert was chosen. The "Living Problem™ fulfilled
this requirement (Gettys, lianning, and Casey, 1981). The "Living problem”
depicts a Canadian student attending school at the University of Oklahoma
vithout sufficient money on which to live. The student is not alloved to
work by regulation of the U.S. Immigration Service and therefore cannot
take a regular job. The goal is to generate as many different actions as
possible that the Canadian student could take to solve his living problem.

Both groups vere also given a test of divergent thinking ability.
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This was the Alternate Uses test (Chrzstensen. cuxlford. Herrxfxeld. and

wxlcon. 1960) whxch measures a subJect's abxlxty to thtnk of a number of

-----

dxvergent thxnkera they should demonatrcte supertor performence on this

;Y
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- Smbjects. SubJects were 12 Lntroductory psychology gtpdentr and 12
graduate expertmental psychology students used in the txﬁgt q;per;ment.
Introductory psychology students recexved partxal coyrge cgedit and
graduate students earned fxve dollars per hour for thexr participation in

s~

. thts experxment.

. s
.-

Procedure. "Smhjecte:participated in this experiment through
interaction with a computer and were required to pass a twenty word-per-
minute typing test. Subjects were given specific instructions for the
~ experimental taok on a CRT dxeplay. ‘

; Instructtons covered the procedure of the experxment and use of the
‘computertzed menu for dxrecttng thxs procedure. The inptructions
emphasxzed the need for sub;ects to be complete in their responses by
gemeratlng every possxble solutxon to the problem they were to recexve.

SubJecte were told not to termxnate the experxment thhout try;ng to think

of more solutxonc even when they had _Tun out of 1deas. (
The ‘instructions also explatned the use of the computer's menu to the i
oubject. Using thxa menu. a subJect was able to 1) Review their |
experxmentcl Lnltructxons. 2) stplay the problem. 3) Enter a new action,
4) Terminate the experxment. and 5) Obtaxn help on any aspect of the menu.
After presentation of the tnctructxonc. cubjects vere given a practice
problem followed by the experxmentcl problem. The experimenter helped them
vith the practice problem and dxd not allow subJects to move on to the main
problem until it was clear that they underotood the experimental procedure.
The practice problem comsxlted‘of generctxng actxons vhich might be taken
if one ran out of gas on a freeway and had no money.
To enter their actions, cobjectl first selected the appropriate key
‘from the menu described ;bove (an "E” in this cese). After they had typed
in an’'aétion: oubJecto were asked to explaxn why taking this action might
achieve the desired goal. Thts explanatxon was uleful to us in classifying

< [ S TN
sctions.” ‘After 'a subJect hod explaxned hxs or her action, he or she
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returned to the menu and tried to think of another action.

After completing the practicé problem, subjects were shown the same
‘exemplar actions generated by another subject for the same problem. This
vas done to encourage them to think of as many actioms lovﬁosuible.

Subjects were then given the main experimental problem. They were
told that there was only one main problem and that they were to give it
their best effort. They were also told that they had as much time as
needed to think of every possible solution. When subjects indicated that
they were done with the experiment, they were asked to géqelo_the number of
reasonable solutions remaining. o

After completing the main experimental problem, subjects were given
the "Alternate Uses” test. Fifteen minutes were allowed for toqpietion of
this test. |

Results
The responses of both groups were analyzed using the “optimal tree”
for the “Living Problem™ (see Appendix B) and associated utility values
established in previous research (See Gettys, lanning, and Casey, 1981).
Results using the "Living Problem” show that graduate students
generated a totsl of 60X more raw acts than the undergraduates, 213 to 127
respectively. The mean number of branches generated was 8.0 for the
graduates and 4.9 for the undergraduates. The mean generation of limbs was
"5.0 for the graduates and 3,2 for the undérgtaduatel. Only four
undergraduates generated as many limbs as the worst graduate act generator.
The median assessment of the number of reasonable actions left to be
thought of was &4 by the graduate students and 5 by the undergraduate
students. ' ' | o
The Alternate Uses test was scored by’tvo independent raters and each
subject was given a score for quantity and a score for quality of the
different uses generated. The correlation between quantity and quality
scores vas .99, 80 only the quantity score was used for analysis. The
median graduate score was 56.2 compared to 30.0 for the undergraduates.
Variability of scores also differed for both subject populations with the
scores of the graduates varying considerably compared to the scores of the
undergraduates with standard deviations of 62,0 and 9.7 respectively. |

Analysis of the Alternate Uses scores for the graduate and undergraduate
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groups using a Mann-Whitney U, a non-parametric test of ranks, revealed

a significant difference (p < .005) between the groups. Thus, the
graduate students generated considerably more alternate uses than did
undergraduates.

Correlations of "Living Problem™ limb and branch performance scores
and limb performance scores with Alternate Uses test performance (using
both subject populations) were .43 and .49 respectively. Ability to
generate alternate uses for objects, them, is positively correlated with
the ability to generate acts as solutions to the “Living Problem.” A
similar relation was found in a hypothesis generation experiment wherein
the ability to generate alternate uses for objects was positively
correlated with the ability to generate hypotheses (Manning, Gettys,
Nicewander, Fisher, and Mehle, 1980).

It seems quite clear from these results that the graduate students are
better divergent thinkers than are the undergraduates.

This conclusion is emphasized by the performance scores comparison
depicted in figure 2, From this graph one can see that the average
graduate student performed far better than the average undergraduate, with
the performance of the best graduate subject once again closely
approximating “optimal” performance. These performance score graphs may
also be compared with those shown in figure 1.

Comparison of the two figures shows that relative to ~optimal”
performance, the nearly complete performance of the non-expert graduate
subjects on the "Living Problem” is highly similar to their expert
performance on the "Graduate Department Problem.” Thus it appears that
graduate performance is about the same on problems at which they are either
expert or non-expert.

It might be argued that the graduate subjects, by virtue of their
greater experience, were actually more expert at this problem. Under this
assumption, one would predict that older students would perform better than
younger ones, the older students being exposed to more varied living
conditions. Correlation of age with act generation did not support this
prediction, however. The correlation of age and limb performance scores
within groups was -,08 for the graduate subjects and .22 for the
undergraduates. Howvever, there was no overlap in the ages of the two
subject populations so to examine this issue further the ages of 60

subjects, ranging frow 19 to 30 years, were correlated with their
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""LIVING PROBLEM '’

PERFORMANCE SCORE FUNCTIONS FOR LIMBS ANALYSIS

PLNFORMANCE SCORE FUNCTIONS FOR LIMBS AND BRANCHEY ANALYSIS
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FIGURE 2. PERFORMANCE éCORE FUNCTIONS FOR LIMBS GENERATED AND FOR LIMBS
AND BRANCHES GENERATED ON THE "LIVING PR " GRADU D
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' performance scores obtained in a previous act generation experiment vhich
K-  utilized the "Living Proplem” (Gettys, Kelley, Pliske, and Beckstead,
é 198}). Again, the correlations were, both low,, -.05 with ©branch
3 performance scores and -.02 with.limb performange scores, indicating that
- differen;es in experience as a function of .age;azre not responsible for
'2 .sﬁperiot performance Py.thq;grqdug;e.stu@entg..Ggi;fo:d (1967) also found
~ no correlation of age an' divergent thinking abiljty. In addition, the
i '.}enetation of hypotheses has been found not to be correlated with retrieval
h of hypotheses from episodic memory (Manning, Gettys, liicewander, Fisher,
3 and lehle, 1980), counter to the idea that older subjects might be aided by
3 a search of episodic memory.

.
)

. Discussion
.f Possibly the poorer hypothesis generation performances by auto
f mechanics and curriculum advisors was due to average divergent thinking
- ability of these groups. On the one hand, the auto mechanics and
3 curriculum advisors used in the hypothesis generation study were not hired
i for their divergent thinking ability. On the other hand, the graduate
‘: students were admitted to graduate school and 11 had been selected as PhD
‘o candidates at that time partially on estimates of their creativity. It
4 seems plausible, therefore, that the superior performance of the graduate
> students was due to superior divergemt thinking ability and not expertise.
: This notion is consistent with the expert and non-expert data found in both
N hypothesis and act generation studies.

x These results do not mean that expertise is of no value as there are

: many tasks that require subject-matter, procedural, or theoretical
ﬁ; expertise to be carried out. However, any effect of expertise present in
W the first experiment vas overpowered by the superior divergent thinking

ability of the graduate student population. Though the results of our
;j study suggest that expertise is of little or no value in act generation,

:: verification is desirable. A future study using experts and non-experts
“; controlled for divergent thinking ability would be appropriate,

' These results do demonstrate the importance of divergent thinking
é ability in act generation. The undergraduate subjects, by virtue of their
,} admission to the university, are undoubtedly somewhat superior to the
.3 general population. The graduate students, having survived three further
3 13
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selection processes--completion of an undergraduate degree , admission into

)
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graduate school and then into the PhD program--, are the narrow tip of the
selection pyramid. The graduate students do an admirable job of act
generation; obtaining a level of performance reached only by an occasional

undergraduate. In fact, divergent thinking ability has a far larger impact
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thano any of the other variables examined in the previous act generation
studies,
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i APPENDIX A

{ LY ?

ECS Act Tree Structure for Graduate Department rroblem
s

ﬁht 1. Attract quality individuals to the progranm,

1.1 Hire better faculty.

l.1.1 Hire famous faculij.ﬁ
l.1.2 Hire more facultg. .

1.1.2 Increase_ the number of visiting faculty.
1.1.4 Hire qualified faculty.

1.2 Improve advertising.

1.2.1 Have someone attend Psi Chi meetings _to advertise.
Create a pamphlet to use in_advertising.

1.2.3 Conduct experiments at. places other thamn 0.U. to

advertise our work. . .

l.2.4 Advertise honors and awards earned in the department.

1.2.5 Advertise the program more effectively.

1.2.6 Advertise the uniqueness of the progranm.

1.2.7 Advert;se‘bz interacting with the press.

1.2.8 Advertise the department.

1.2.9 Promote the university and the program.

1.3 Improve the departmental recruiting system.

1.3.1 Hake contacts at other schools and have them encourage
other students to aggly here. ] . )
1.3.2 Regﬁqxt by sending letters to psychology majors in Psi
i. ‘
1.3.3 Actively recruit at psychological conferences.

1.3.4 Recruit from 0.U.

1.3.5 Hire a recruiter of students. )

1.3.6 Focus on certain undergraduate schools and actively
recruit.

1.3.7 Recruit from outside Oklahoma. '

1.3.8 Recruit from good quality undergraduates.

1.3.9 Personally recruit individuals. .

1.3.10 Advertise the quality of the department by sending

representatives to various colleges.

1.4 Improve the new student selection process.

1.4.1 Evaluate BA's and li$'s to see which students are more
successful and admit more students of that type,

1.4.2 Have prospective students send in letters that tell more
about then,

1.4.3 Have prospective students come to O0.U. and play games so
that we can tell which ones are motivated and talented.

1.4.4 Have interviews with prospective students.

1.4.5 Iuvite prospective students like we invite prospective
faculty,

1.4.6 Check the compatibility of prospective students with the
department.

1.5 Provide more information to prospective students about the program.

1.5.1 'uave.tpe~£aculgi list publications and interests.
1.5.2 Specifically tell undergraduates how to apply.
«3.3 Give potentlal students details about the program.
1.5.4 Increase faculty and student contact with the
underéraduates. :

.‘ W AR S
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1.5.5 Have a Graduate Student Day like High School Day.
1.6 Change admission standards.

1.6.1 Admit more students.

1.6.2 Admit more students but cut more too.

1.6.3 Re-define what we mean by a quality student.
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1.6.4 Stiffen the standards of admission.
1.6.5 Look closer at GRE scores. . -

1.6.6 Change standards of admission for the uni&ersit&.
1.7 ;Inc:easezthé?hhhbéﬁ'biﬁboten&ial hpblicants.

1.7.1 Obtain a large sample of applicants. _
1.7.2 Retaxs the ability ¢to submit names :of prospective
students,

1.8 Improve undeng:géuite skills. .
1.8.1 § so:.ﬁn-uﬁ&éf'raﬂuaie.pbpetdééngtence.ff
1.8.2 Pg:garefs;udentsgbettet before they apply to our program.

~ - )

Improve non-academic life
2.1 Improve the campus enviromment.

2.1.1 Make parking easier by giving students parking stickers.
2.1.2 lave a restaurant. o S o

2.1.3 lake lHorman & showplace of the world.

2.1.4 ilake sure.students have good housing.

Z.Iwg. Make the environment more pleasant.

2.1.6 Support Norman and the university as a whole.

2.2 Improve the social emviromment.
2.2.1 Create a department newsletter.
2.2.2 Have more social functionms.

2.2.3 .. Increase contact with.other students.
2,.2.4 Increase social contact.

Motivage students and faculty.
3.1  Improve the departmental enviromment.

3.1.1 Restrict king in the depariment.
3.1.2 Get a graduate student lounge.
«1.3. Increase space. e
3.2 .Increage tangible motivation.

3.2.1 Hake sure students are aid on timé;

3.2.2 Offer more money to students.’

3.2.3 Set up a _reward system.

3.2.4 \VWaive tuition for good students. ,

3.2.5 Motivate students. _- L : o

3.2.6 Increase the services for 'students such as. health

_insyrance. L

3.3 Improve general départmqntil'setvices.h.‘z.

3.3.1 Increase the availability of materials such’' as
typewriters.

3,3.2 Provide maximal access to computers. . S

3.3.3 llire ‘someone to do the graduate students' typing.

3.4 Inéreaie'étbdeﬁtfﬁdlidy,iivofvémen:.

.3.4.1 Let students have some input into departmental policies.
3.4.2 Efncourage students to .sit on faculty committees.
.3+4.3 Create a suggestion box.: ...

3.5 Increase student responsibilities. . .
3.;5.1 llold studénts into higher quality ones. - )
+5.2 Increase the responsibilities of students with time.
3.5.3 Punish students for not publishing.
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b::; 3.6 Improve office assigmnments.
:;:3 3.6.1 Let students pick their own office mates. )
Nt 3.6.2 Pair old students with new students for office
RS assignments.
. 3.7 Improve assistantship assigoments.’
Y 3.7.1 Have students rotate assistantships.
N 3.7.2 Equate assistantships in time and effort.
.. 3.7 Change titles of student academic jobs.
~ 3.7.4 Assign undergraduate assistants to_students.
e 3.7.5 Give assistantship assigmments earlier. .
b "~ 3.7.6 Allow for more flexibility in choosing assistantships.
oy 4. Educate students and faculty.
\(‘q
a;ﬁ} 4.1 Improve library facilities.
N 4.1.1 Improve the quality of the library.
4.,1.2 Let graduate students use topic literature searches.
4 4.1.3 Hake sure that students can use the library.
<ol 4.1.4 lake a title/call number list of journals related to
1o gsycholo y that are in the library. ]
) ‘Q 4.1.5 Allow student access to requesting articles through
N N Current Contents.
a?‘L 4.2 Improve program orientation and ‘information. ,
- ﬁ\ 4.2.1 Desigg%te an individual as the ~ome to go to with
roblems. : .
by 4.2.2 Set up an index of facultﬁ.in other departuents that
Ly could serve on somecone's dissertation committee.
0 4.2,3 Start a program to orient new students.
LN 4.2.4 Expand the intro to grad study course. - .
< 4.2.5 Delineate the course of the program and - the students
roles and respomsibilities. )
e 4,2.6 Specxf{_the length of a student®s stay in the program.
;;}. 4.2.7 Cross-list courses.
O 4,2.8 Sta:td an orientation program and handbook for new
students., . o : .
j\E}~ 4.2.9 Appegd the graduate student handbook to make 1t more
Ny iniormative. . .
3 4.2.10 Have a glace to go to find information about what's
required of a nevw student,
' 4.3 Improve existing faculty.
P,
iy 4.3.1 Improve faculty knowledge.
i}; 4$.3.2 Geg the facgltg to publgsh more,
e 4.3.3 Emphasize gzlot research among faculty,
. 4.3.4 Encourage faculty to sgenq extra time in the laboratory.
; 4.3.5 liake professors more flexible about research.
3 4.3.6 Get more faculty involved in professional psychology.
N 4
::: 4.4 Improve faculty-student comntact,
“ .
$:$ 4.4.1 lave faculty keep abreast -of everything the student
Ao oes, , \
VN 4.4.2 Supervise students'’ use of undergraduate assistants.
— 4.4.3 Have faculty morally support the students.
py 4.4 Increase contact with faculty. .
‘ot 4.4.5 Have a faculty member keep students informed as to what
o goes on during faculty meetings. . .
.Sxf 4.,4,6 Have major professors spend time researching theilr
N student's major area. .
e 4.4.7 Have magor professors keep abreast of everything the
¢ student does.
o
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Improve student teachxng.

“ 4,5.1 Give course credit for teachxng or research1ng.

4.6

4.7

4.3

Team~-teach more courses.
4.5.3 Let students teach upper division courses.
4.5.4 Have students teach more,
4.5.5 Teach. students how to ‘teach.:

Expand- student: outsxde research 1nvolvement.

4.6.1 Have. students work or watch research’ in other labs for a
few veeks or so, . .

4.6.2 Have studentsivisit more -labs, t

4,6.3 Allow for graduate students to go elsewhere\ for a
-semester. - :

Improve student evaluatxons.

4.7.1 Keep the good .students we have riow.

4.7.2 Kick the bad students out of the program.

4.7.3 Beplace the -evaluation ‘system we have now with a
multistage process. :

4.7.4 Improve the:way students are ‘evaluated.

4.7.5 Change evahuatxon s0 that a student can’ be present.

Improve departmental currxcula.

4.8.1" Offer lab courses to old students.

4.8.2 Reguxre more: statistics courses to graduate.

4.8.3 er a-writing seminar. -

4.8.4 Offer more courses that are abreast’ of the current
trends in ps¥cho og

4.8.5 Have.major prolessors’ nge students: read;ngs to do.

4.8.6 Place more emphasis on research. )

4.8.7 Get a clinical program. . C

4.8.8 Actively seek A.P. accredxtatxon every year.

4.8.9 Add more structure to the gro ram with core courses.

4.8.10 llaintain the flexibility o e program, '

4.8.11 Develop the strengths or unxque aspects of the program.

4.8.12 Broaden the curricula.

4.8.13 Train students:in. how to be. grofeSsxonaI psychologlsts.

4.8.14 liake the:program more applié

4.8.15 Find out what' other successful departments do and do

that e

- 4.8.16 Deve10p an 1nterd1sc1p11nary program.

4.9

4.10

Provide for better teachxng preparatxon. o
2 9.1 Try nev teachtn methods.

.9. Have faculty order books for 1nstructors far 1n advance
. of the-start of class.

Improve the advisory meetxng procedure.

4.10.1 Hold advxsorﬁ commxttee meetings early in a student's
k for a degree.

wor
4.10,2 Ask ..students . how things ‘are going after their first

semester.

4,10.3 Requzie students to provxde a summary of past and future
. WOrk. i

5. Improve departmental productivityA

5.1

Improve research facilities.

5.1.1 Have cstalogs to look through for equipment.
5.1.2 Hire another lab technician.
S.1.3 Pool faculty equipment interests.
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S.1.4 Get better equirment. )

5.1.5 Introduce the lab technician to the students and explain
~ what_he can do for them,

5.1.6 Ilake equipment available when needed.

5.1.7 Get better laboratory facilities.

Improve departmental job placement services.

5.2.1 Give students all help available to find jobs.
5.2.2 Offer a course or packet on how to get jobs.
5.2.3 Send out a questionnaire on job placement.

Increase student research involvement.

5.3.1 Encourage students more directly in research.

5.3.2 Encourage students more directly in independent
research. ~

5.3.3 Encourage students to work together on research.

5.3.4 Allow students to be more involved in research.

Increase student participation in research presentations.

5S.4.1 Encourage students to go to lunch-bunch.
5.4.2 Have a student only lunch-bunch.
5.4.3 Encourage students to present papers/research.

Encourage student participation in outside conferences.

5.5.1 Encourage students to go to conferences.
S5e5.2 Pa¥ for wmore than one convention trip per student.
5.5.3 Get a van for conference trips.

Increase interdepartmental contact and research.

5.6.1 Have more interdepartmental contact.
5.6.2 Have interdepartmental research.

Increase departmental funding,

5.7.1 Increase funding.
5.7.2. lave students get more grants.
«7.3 Offer a seminar on how to get grants.

7.4 llave faculty get more grauts. )

.7.5 Increase the amount of money given by the Graduate
Student Association for research.,

5.7.6 Solicit the university to provide individual research
money.

5.7.7 Have zhe department provide money for independent

student research,

i

Improve information about departmental evaluatiomn.

5.8.1 Have our department rated by former students. L.

5.8.2 Look at the desirableness of each course before deciding
.to offer it.

5.8.3 Find out the problems of the department or why students
drop out or change schools.

Ask students why they are here,

Have critiques of student teachers.

Have our department rated by other schools or
departments.

wiuaLe

.8.
'8.
.8.

oawny

Improve departmental involvement in publications and
conventions,

5.9.1 lake information on how to publish very clear.
5.9.2 Publish more.

5.9.3 Hold paper competitions or conventiomns.
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APPENDIX B

Act Tree Structure for Living Problem

1. Live somevhere without paying remt
1.1 With person he knows

l1.1.1 VWith me, g
1.1.2 Vith friends
.1.3 With my parents

+4 lave his ggrentg move here
.1.5 Uith relatives in Norman

1.2 With person(s) he doesn't kunow::
1.2.1 In fraternity house ) ”;
1.2.2 Uith person of opposdte-sex ~
1.2.3 Someone with extra room in apartment

1.2.4 Relatives' friends

1.2.5 Uith experimenter

1.2.6 With religious cult : o
1.2.7 With sponsor s

1.3 Public institution

1.3.1 Salvation army
1.3.2 Police station

1.4 liscellaneous places

l.4.]1 Tent
1.4, Streets
1.4.3 Outside

1.4.4 liisc. school buildings

1 ua . 5 Cat

1.4.6 Trash dumpster

1.4.7 Empty house

1.4.8 liotel laundry room e
1.4.9 Extra dorm room

1.5 Pay for room only, get board free

2. Exchange goods oxr services for money or plahe.to;liye
2.1 He could exchange services for place to live
2.1.1 VUith me
2.1.2 With sowmeone in town
2.1.3 Could be Resident Assistant

2.2 He could exchange goods or services for monmey
2.2.1 Sell plasma '

2.2.2 Write book or articles st
2.2.3 Sell paintings or photographs

2.2.4 Sell candy

2.2.5 Sell possessions

2.2.6 Clip coupons to sell

2.2.7 Have carnival

2.2.8 Sing or guggle in street .

2,2.9 Collect beer cans .

2.2.10 Form punk rock band

2.2.11 Give benefit concert for self . A i
2.2.12 Enroll in work-study - . :
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3. Obtain money through other sources

E:; 3.1 Try to get loan

o 3.1.1 From friends

739 3.1.2 From ba

v, - 3.1.3 From loan shark
3.1.4 Through me

- 3.1.5 From me

o) 3.1.6 From relatives

B 3.1.7 From private sponsors

o 3.1.8 From governmen

*l

3.2 Apply for financial assistance

3.2.1 For housing .
3.2.2 Apply for scholarship
«2.3 From govermment
3.2.4 From school :
«2.5 Enroll as foreign exchange student

3.3 Ask for money

3.3.1 From other relatives

3.3.2 From my parents

3.3.3 From his parents

3.3.2 Beg on street . .
3.3.5 Put ad in paper to ask for contributions

3.4 Donatious

3.4.1 Honetary donations from me
3.4.2 Of living quarters

3.4.3 Fund-raxs;ni projects
3.4.4 Take up collection

4. Ask someone for suggestions or help

4.1 Someone you know

4.1.1 Professor

4.1.2 Friend

4,1.3 Relatives

.1.4 Hy parents

4.1.5 Boyfriend's mother
4.2 School officials
4.3 Roommate agency

4.4 Community organization

5. Try to get regulations changed

5.1 on working

6. Change current plans

6.1 Wait to go to school till gets more momey
6.2 Take fewer hours

6.3 Go to less expensive school

6.4 Coomute from Canada

6.5 Eat less, cheaper food
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;}; 6.6 Vork in lexico for semester
{Eﬁ 6.7 Break law so will be deported
o 6.8 Go home
_‘l W]
R 7. Prepare in advance
h N 7.1 Apply for citizenship
:‘ 7.2 Invest money
7.3 Establish residency before coming
’gi 7.4 Pay bills so have good credit rating
[/
(4 8. Long shots
» 8.1 Look for money
i 8.1.1 Gold
gt 8.1.2 In street
o 8.1.3 Vith metal detector
jzk 8.2 Steal money
"y 8.2.1 Rob bank
'ﬁﬁ 8.3 Get money through questionable, illegal methods
¥ 8.3.1 Assassinate relatives .
=% 8.3.2 Have old person put him in will
5 8.3.3 Sell sister to white slaver
i 8.3.4 Get hit bg car, sue driver .
8.3.5 Jump off Dale Hall to attract attention
8.3.6 Get a job anyway
8.3.7 Form oim non-profit corp

8.4 Get money through luck

8.4.1 Save child from drowning, get reward
8.4.2 Uin sweepstakes

8.5 Pray for solution to problem

8.6 Incur revolution

. 9. Acts vwhich will not solve problem
" 9.1 Commit suicide
ol 9.2 T could kill him
A 9.3 I would plead guilty to his illegal activities

&
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