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of hypothesis 9eneration perrform~ 1~ce . In ~ second ~~~~~~~~~~ Mi~’~~~ . I C€’~~ of

~cF~ievesent , ‘~eneral mental abil ity,  .:ai d enfo~’~~Lc~ were ’ included with

Alternate Uses as predictors of perforri;i .e~. A~ ii~ Alte ri.~ t ’~ Uses was the best

predictor of perl’orsiance. Several variants of the ~M~terr. t.e Uses t~~;L u&i ’e

also enployed to isolate the components of hypothesis •3eneration. it wa~ fou~i4

that two conponents were involved: retrieval of’ implicit dimensions of the

objects and retrieval of uses whei~ the dimensions are o.~p1icit1y provided. The

latter component was found to be by fa r  the most important. it was concluded

that good hypothsis generzsLors have skills that enable then to effectively

retr~eve information stored in memory .
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Predicting Individual Differences in Hypothesi’~ Generation ~~~~~~~~~

Hypothesis generation is the cognitive process by wh ich alternative expla-

nations or hypotheses are created to account for information or data and i~~ a

skill that has received little attention. A physician , for exam p le, should

generate plausible disease possibilities or diagnoses from the many diseases

that a patient with a particular symptom complex might have. An average

automobile driver may also generate a number of hypotheses which may explain

why his car halfunctions. Hypothesis generation can be an important cognitive

process whenever the decision m~krr is faced with uncertain or equivocal data

where mult iple hypotheses are possible. In this situation it is desirable that

a decision maker be able to generate a hypothesis set which includes the true

hypothesis.

There are at lease two important phases in the hypothesis generation process.

Hypotheses are rarely created “de novo ”, rather they are usually retrieved from

memory. Furthermore , hypotheses are also assessed for plausibility after

retrieval , and implausible hypotheses are discarded . The decision maker then

uses the set of plausible hypotheses as an input to the actual decision

process.

A model of hypothesis generation has been proposed that postulates a

multl -5ta~3e .3eneration process that is controlled by an executive process

(Gettys and Fisher , in press). According to this mode l , the executive process

initiate ; a memory search to retrieve possible explanations for a set of data.L__~
_ 
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Hypothe;e; may be retrieved throu~h direc t ~asso ci~ Lion~ l linkaies w ith the data

or may be retrieved through tnd t~’t’ct or medi.~ted linkages . Once a hypothesis

has been retrieved , it is checked for coii~ iste ncy with respec t to any remaining

data. Hypotheses that survive this ini t i~ 1 logical consistency check may be

sub~etted to further processing.

Uhen one or more hypotheses have been rctrieved , the executive process say

transfer control to a process called plausibility assessment. This process

consists of a more thorough examination of the hypothesis than is provided by

consistency check ing. The plausib ility of an individual hypothesis is assessed

to determine if A t Is a pl au sible explanat ion for the dat:. If a hypothesis is

found to be plaus ible , it is added to those hypotheses th~t the decision maker

i s  currently entertaining . This collection of hypoth~ .r~ is called the

“current hypothesis set” . The decision to continue the memory search process,

or terminate the search is based on an assessment of the current hypothesis

set. It the current hypothesis set is believed to be incomplete , the search

continues.

Gettys, Fisher and Mehie (1fl8 ) , and Cettys and Fisher (in press) have shown

that although hypothesis generation performance is generally poor , there were

large individual differences amoiv~ decision makers. Many decision makers are

poor hypothesis generators while others are fairly proficient, therefore it

should be worthwhile to develop measures to predict the hypothesis generation

performance of an individual. Furthermore, an understanding of the cognitive

5k1115 necessary for proficient hypothesis generation might allow remedial

training for those who are d eficient  in these skills.

I’.
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T~o experiments uli e Con 1u~ t . I to ~~ui ‘~u~ the ~r ~‘i The 1 2 1 s t  1 perimen t

exanin~d the utility of published tests of cr.~.~t ivi t v in t t ~~ ~‘ç~ lic~.tion of

predict ing hypothe sis generation per (~~ i~r~ ’. A second experiment refined the

so~t proMsiug of these measures , ..n i ~~~~~~~ several adthtional possible

predictor s of hypothesi s generation.

For the first experiment , a survey was m~~1e of pt~~lAshe .i creativity tests to

ident ify those that might be used as predictors of hypothesis generation

performance. Certain types of creative thou ght St’C5 to shore many common

characteristics with good hypothesis generation. U~ were interested in

examining the type of creativity often attributed to scienticts and other

problem solvers rather t:~.m artistic crc~itivt ty . Whil e the latter type of

creativity is often ctmr.~cteri.~ed by uni’~ueness of thought and response, the

~‘orner requires th~it the thought also be productive or useful (Nednick , 1962).

Scientific creativity is similai’ to hypothesis generation in that both

processes use convergent and divergent thinking to attain a solution to a

problem. Scientists and other hypothesis generator; use c lues provided by

available data to retrieve hypotheses from memory u3lng divergent thinking.

Uhen hypotheses are retrieved from memory they are assessed for both

cons istency and plausibility using convergent thinking, and hypotheses must

meet both criteria to be acceptable. Artistic creativity , on the other hand ,

operates in a less constrau~e’1 environment --it involves divergent, thought that

leads to many solut ions oi’ ideas.

For these reasons we chose four tests of creativity which we believed captured

s ome of the ess ence of unusual but produc tive thought. the Alter nate tise s tes t

— -~~- —----k---
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(Christensen , &uilford , Mei- i’itie ld , and Uilson , 1960) was chosen as a predictor

because at required subjects to thinfr of uses other than the ordinary one for a

co mm on obj ec t , while allowing creative people to produce productive , logical

uses rather than fantastic or unreasonable ones. The Remote Assoc iations Test

(hdnick and Medn ick , 196?) was also used because subjects who do well on this

test can recogni2e nonobvious remote semantic relationships . This is a quality

that should also be a component of good hypothesis generation. A subtest of

the AC Test of Creative Abil ity , similar to Alternate Uses, which we called

“Possible Reasons~ (AC Spark Plug Division , General Motors Corp., 1953) , was

used because it was quite similar to ~ hypothesis generation task ; subjects

were provided with a description of a correlation~il relationship between

objects or occurrences (for example , ~corn and tomatoes grow better if they are

planted in the same field than if they are planted separately”) and were

required to think of all possible reasons to explain wt~y th is relationship

sight ex ist.

Another test called “Cards” was developed to tap the subjects ’ divergent

inductive reasoni~~ capabilities as divergent induction could also be a

component of hypothesis generation. In this task , subject; were asked to

d iscover all possible rules that might have been used to generate a sequence of

tour playin g cards.

Two types of tasks measuring hypothesis generation ability were used as

cr iter ion variables. Both~tasks required subjects to generate all possible

hypotheses that were consistent with the data provided by the experimenter. In

one task, the Hypothesis Generation task, the data were characteristics of

States of the Union , animals , occupations or academic majors. Subjects were

~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~ ~~~~~~~~~~~_p _~
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asked to generate as many possible ins t~
,
~ices for et.~t c~.t’~-iory th..t were

consistent with all of the d~ita. In . second task, the Geography task ,

subjects were provided with maps of toti ’ e~i;ting geogr .iph*cal locations as

well as three pieces of additional information ut.out each location and were

asked to think of all possible ad.ntitie , for each locat ion. The process of’

using the available data to infer possible hypotheses about the way the land

areas were utilized was believed to he a more realistic appro>~tnation of the

hypothesis generation process used in everyday l i f e . To some degree the

Geography task simulates the co~nitive processing used by intelligence analysts

or photo interpreters. Both tasks require the subjec t to retrieve possible

hypotheses from memory, and examine then to insu~e that they are consistent

with all of the data .

In addition, it seem; reasonable ttmt the amount of information available in

memory would influence the ability to generate hypotheses; consequently we

included a task to measure the amoun t of specific information po;sess.d by a

subject about the particular Geography and Hypothesis Generation problems. The

a~ount of information known by subjects was roughly assessed by asking the

subjects to rate the plausibility of good, medium , and poor hypotheses for the

part icular  problems encountered earlier , they were also allowed the

opportun ity to choose up to three hypotheses from the available list to add to

their original hypothesis set. Ue hypo thesized that i-f subjects have

considerable information and are creative , they should do well on the criterion

tasks. If they ha’~e considerable information and moderate to low creat ive

abilit ies , they should do moderately well on the criterion tasks , but not as

w e l l  as those who have high creative abilities . However , creative potential

- ~~~~ .~~~ ___~~
;_.
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should be of little use in the hypothesis generation ~~~ for subjects having

little information.

~~9~4~~In 1

~ i~j~cts. The 99 subjects who participated in Experiment I were introductory

psychology students who received class credit for their participation. Data

from two additional subjects were discarded because one subject did not return

to the second session , while the other did not understand the instructions for

one of the tests.

~t &t’~ W~~ ~ ~~~~~ 
;t ~~~~~~~ There were four categories of

tests administered to the subjects. These categories ±nclttded I) Criterion

measures of hypothesis generation performanc e , 2) Tests ol’ creativity , 3) An

inductive reasoning task, and 4) Tests of information. These tests are

described below.

1 The two criterion tests were the “Hypothesis 6eneratiou~ test and the

“Seography ’ test , which we re described e~irlier .

On the Hypothesis Generation test, subjects were asked to list as many

hypotheses as possible in response to an item quest ion such as “List as many

States as you can that are noted for the following products or industries: A.

Beet , B. Fish, and C. Aerospace Industry.” The hypothesis generation test

consisted of eight items. Two of the items contained hypotheses of states

noted for products and industries; two items contained hypotheses of animals

-~~~~ ~~~~~~~~~~~ — -  ~~~~~~~~- - ~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -
~~~
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based on their ph ysica l ch~n’..ic teri ’~.ttc~ , t~ or t t ~ i t t m ~ cui t - ine i hypotheses

of skilled occupations based on t i ’ad~~~~~,ii -
~ tools , and two of the items

contained hypotheses of possible ~c~~i~ iic majurs at the University of Oklahoma

based on classes that an GU student had taken.

The Geography test consisted of a map .~nd three additional pieces of

informat ion. The task of the subject was to generate possible hypotheses for

aa unidentified area on the map that were consistent with the map and the

additional inf ormation. An exam ple Geography problem is shown in the method of

Experime nt 2. The Geography test consisted of four problems.

Both of the crite i’ion hypothesis gener~ition tasks were scored similarly by

first col lect ing ~l l  hypotheses generated by the subjects. A team of two

experimeters then rated each hypothesis for consistency. For the “Hypothesis

Generation TM task , responses were rated either ‘consistenV or ‘inconsistent’

and the corresponding hypothesis was then given either 1 or 0 points , depending

on its assigned rating . For the “Geography” task , the responses were rated

using a three point scale. Hypotheses that were consistent with all of the

available data were given 2 po int s , hypotheses that were consistent with all

but one piece of data were given I point , and hypotheses that were inconsistent

with more than one piece of data were given zero points. Each hypothesis

generated by a subject was scored us ing one of the scales descritied above. The

subject then received one score for edch of the two criterion tasks that

consisted of the sum of thu points earned for each hypothesis generated on each

problem of the two tasks.

2) The creativity measures we re the Alternate Uses Test, the Remote Associatons

~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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test , und the “ Possib le k ~un~ ’ t - - - ~t .

On an Alternate Uses problem , sut’ject-.~ attempU~ t t i) thi~~ of ~i~ l pract ic~ l uses

for a co mm on househo ld objec t (i.e. a sa fe ty  ! 1 i~~
) that w~rL~ not the u ~u.i l use

of that object ( i . e .  pinnin~ tc-~ ’ther pi~ c~ -. ~ c loth). ~~~ w.~re five

problems of this type on the Alt~ri~~te Uses test. The usr- , ienerdte’l by

subjects were independently scored by two experimenters who dssi~ ned one point

for each appropriate answe r. An inter - r~ ter reliability coefficient was

obtained to check the consistency of ev alutti on s of the scorer~..

Eac h pro blem on the Remote ASSOCIdtiOns Test cons i~ ted of three adjectives

wh ich were all remotely assoc i~tt~ -i with a single noun. For example , “blue ”,

“rat” , and “cottage ” are afl issociated with the noun “cheese”. Subjects were

required to write down a single response for ~~~ problem that ~~ associated

with all of the  adjectives. Fifteen of these prot’lems ue,- t i~ clu’1e 1 on the

Re mote Associatio ns lest. A list of H~ correc t responses was avail able for

the RAT. A subject’s score on this test consisted of the total number of

correct responses.

E~sch problei~ on the “Possible Re:~ ons” test consisted of a statement proposed

as fact. An example problem follows: Bahir-~ born in the mont hs of Oc tober and

November have better bones , on the average , than those born in the other ten

months of the year. Subjects were asked to write down as many explanations

for each statement as they could. Five such problems were included on this

test. Two exper imenters independently scored each response. Two points were

g ive n for a goo d response , that  is, on~ that was highly plausible. One point

was given for a fairly plausible response, ~n’1 no points were given for 

~—~--~ - —“ ---—--- ~- -~~ ~-~ — . - ~-—— —~~-- - — —~—-. ~— -- -- ~—.~——-— -- —~---~~- -- —~---~~ ~~-~~- - - ~~~~—“ ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ - -~--~- -_ —~~~~- - —
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completely implausible responses. A subject’s ~.core art th is test consisted of’

the sun of the points earned on all problems .

The creat iv i ty tests were administered in an abbreviated form in order to limit

the amount of time that subjects must spend in the experiment and insure a high

return rate.

3) The test of inductive reasoning utilized a sequence of four playing cards.

Subjects were to examine the sequence and write down all possible rules that

might account for that sequence. For Example, the sequence might be a 10, 4,

8, and 6 of clubs , in that order. Possible rules for this sequence might be

“Each card is a club , each card is black, high—lou—h igh-low , the sum of the

first two cards is equal to the suti of the last two cards”, etc. Three similar

problems were included on the “Cards ” task . The validity of responses was

easily assessed , so only one experimenter scored responses for this task.

Subjects received one point for each valid response. A subject’s score on this

task was the sun of the points received for each problem .

4) There were two tests measuring the amount of information possessed by

subjects.

The first was the Hypothesis Generation Information test. For this test,

subjects saw the same eight problems they had previously seen on the criterion

Hypothesis Generation test. For this administration , however , nine possible

hypotheses followed the problem . Three of these hypotheses were good, that is,

consistent with all of the data, three were medium , that is, consistent with

all but one p iece of data , and three were poor , that is, consistent with less

than two of the three pieces of data. The subjects had two tasks to perform .

1±.. - ____-. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~ ~~~~~~~~ — I
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The first was to rate the quality of the6hypotheses using a five point scale.

If the subject gave a hypothesis 5 points , it was considered to be “good”,

while a rating of I was considered to be “bail ’. The second task of the

subjects was to compare our proposed hypotheses to the list of hypotheses they

had generated earlier. If they wished to add any of our hypotheses to their

list , they could indicate their desire to do so by making a check mark in the

box located next to the particular hypothesis.

This test was scored by one experimenter who computed one score for each

subject. The Information score was computed by taking the difference between

the sum of the points assigned by the subject to the “good” hypotheses and the

sum of the paints assigned by the subject to the “bad” hypotheses. The best

- 
. score a subject could get using this method was 12 points; 15 points for

assigning a “5” to each of the “good” hypotheses minus 3 points for assigning a

“1” to each of the “bad” hypotheses. The worst score was -12 points. A

subject’s score on this part would be the sum of the points for each of the

eight problems.

The Geography Information task closely resembled the Hypothesis Generation

Information task . In this task, subjects also rated the quality of nine

hypotheses provided by the experimenters, and indicated whether they would like

to add any of those hypotheses to the list of hypotheses they had generated

earlier . There were four of this type of problem , each one corresponding to a

particular Geography probl~m found in -the criterion task.

The scoring methods used for this task were identical to those described for

the Hypothesis Generation Information task. In addition , another three scores

- - - ~~ ~~~~~~~~ ~~~~~
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wer e computed for each sub iect. These acoret. were ‘Jr~ i gn..1 to mea’aure whether

the subject rea lized that the “ground truth” hypotheses we re good. The map for

eac h Geography problem came from U.S. Cen~its Troc ts so that each problem had a

“right” answer. Subjects received one point for a “Generation” score If they

geUT ited that right answer . They received one point for a “Recognition” score

if they did not gener ate the right answer but recognized that it was a good

answer , They received one point for a “Neither” score if they neither

generated nor recognized th. right answer. For each problem, then, subjects

could receive only one point to be assigned to either the Generation ,

Recognition, or Neither category . Overall , the subject ’s Generation,

Recognition , and Neither scores reflec ted the number of times they had done

each of those activit ies over the entire set of Geography information problems.

Iti ~ n~a ~~~~~~ Subjects were tested in groups of’ about 20 durIng two

one—hour sessions. The tasks were ~‘imi nister,d in the following order &

Session I: Geography Problems (15 n~nutes ) , Alternate Uses Test (10 minutes) ,

Remote Associations Te;t (15 minutes) , Geographical Information Test ((0

minutes). Session 2: Hypothesis Generation Task (I.’ m inutes ), “Cards”

Inductive Reasoning Test (10 mInutes ), “Possible Reasons ’ ( to m& nu tes ,

Hypothesi s Generation Information Test ((2 minutes).

~ti!JWi ~~‘J ~~I~Y1~~?)I

cq~~ 1~uQ~ ~~t~ � c~~~~ lt~ ~~~~~~~~~~ ~~ ~y0Qt1~~ il 9~~ L’~IAQO

~~~~~~~~ A correlational analysis ~~ performed to determ ine the

relationship between tests of c reativi ty an’l hypothesis generation performance.
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Th. matr ix of correlat ions between the predictor •-in~i tr~.’ criterion variables i’~

shown in table 1.

(Insert table I about here)

Two of the tects of creativity were noticeably related to hypothesis generation

performance. The Alternate Uses test correlated significantly with bOth

hypothesis generation tasks. The correlation between Alternate Uses and the

hypothesis generation task was .33 (p< .001) and the correlation between

Alt ernate uses and the Geography task was .2? (pCOO6). The Possible Reasons

test correlated wi th  -the Geography task (r .29, p-(.O04), but did not correlate

well with the hypothesis generation tas k.

A second analysis was per-formed to examine the predictive relationship between

the creativity tests and an equally weighte’i composite of the Hypothesis

Generation test and the Geography test. Here also the Alternate Uses test was

the best predictor (r = .34 , p < .0001) and the Possible Reasons test was

noticeably inferior (r = .19, p > .05).

e~i~ci4~3 ~~~~~~~~ g
~~ !.~~lQ!~ Q~~~ c~ ~i~~ ’3 ~YIti(�I~ ~~~~~~~~ A

multiple correlation was calculated to determine the extent to which all of the

predictor variables could predict hypothesis generation performance as measured

by the c omposite score. The mult iple correlation was .477 which was

significantly different fro m 0, (F 4.63, p < .001). Lie then compar ed this

model to a reduced model formed by eliminating predictor variables that were

‘a

- - -~~~ ~~~~~~ ~~ ~
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TAD LE I

]NTERCORRELAIION MATRIX FOR EXPERItiENT I

AU CARDS PR RAT 61 HGI GE HG

AU 1.0 .30 .28 .18 .10 - .05 .27 .33

CARDS .30 (.0 .29 .19 .13 .09 .14 .02

PR .28 .29 1.0 .25 .14 .03 .29 .06

RAT .18 .19 .25 1.0 .26 .12 .21 .12
I

01 .10 .13 .14 .26 1.0 .16 .05 - .02

1461 -.05 .09 .03 .12 .16 1.0 .08 .11

GE .27 .14 .29 .21 .05 .08 1.0 .12

HG .33 .02 .06 .12 — .02 .11 .12 1.0

AU*ALTERNATE USES TEST

CARDS=CARD TASK

PRPOSS IDLE REASONS TEST

RATzREMOTE ASSOCIATIONS TEST

6l~GEOGRAPHICAL INFORMAT ION TEST

H61.HYPOTHESIS GENERATION INFORMATION TEST

• 6E~6EO6RAPHY ‘rEST

HOaHYPOTHESIS GENERATION TEST

______________________ ~~~~~
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weakly related to the criterion score. Lie found Lhat ~ i’,~.1uc ’.1 model containing

only the Alternate Uses test wus sL~,Li ’~Lical1 y i n.i1st ’-~LIi~,hable from the full

model containing all the pre’lic L t r v~irt~ I:.1e’s. This result suggests only the

Alternate Uses test need be employed ~ .~ predictor of hypothesis generation,

and that this variable is by far the be5t pre’ lictoi’ of hypothesis generation

performance of the six var2ables studied .

The conclusions that can be drawn from this series of analyses are simple, and

somewhat negative. First , only the Alternate Uses test , among the three

creat ivity tests , predicts hypothesis generation performance. Secondly, our

measure of the subjects’ information was not a good predictor of hypothesis

generation performance. This result suggests that be i ng able to categorize

hypotheses in terms of their consistency with the data is not related to

hypothesis generation performance as measured by our two criterion measures.

This result is consistent with the explanation that the major difficulty that

subjects have in hypotheses generation is memory retrieval , and that the

ability to assess hypotheses is not nearly as potent a predictor of hypothesis

generation perfor mance as the ability to retrieve hypotheses from memory. This

effect also could be due to the low difficulty of the information task. The

task required that subjects respond to hypotheses that differed grossly in

respect to their suitability; the subjects may have performed fairly

consistently on this task , and differences between subjects may have been due

to characterist ics such as motivation and care in responding accurately to all

the questions.

Thirdly, the “Cards ” test which was designed to measure divergent inductive

-~ -~~~~~~~~~~~~~~ --~~~~~~ -~~~ ~~~~
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reasoning capabihties dii not cor~~late i o t t c r ’ .ii l y w i L t s  either of the

cr iter ion tas~s. Here also individual differences in ,-~ ti’iev~sl f~’om memory may

have been tar more important thafl inductive re~,sonni -i.

The largely negative results of Experiment 1 , where on ly  the Alternate Uses

test seemed to be related to hypothesis generation , may be due to a number of

fact o~’s. First, Experiment 1 was ii~signed to survey a large number of

predictors , and we were not z~b Ie to use a large number of items In each

predictor for reasons of time. Therefore, the correizitions which were obtained

may have been reduced by the unreliabilit y of the limited me ssures we obtained.

Second , we noticed that the inter-item reliabilities in our criterion tasks

were low , suggesting that the items were not necessarily measuring the same

abilities. Consequently, we dec ided to pick the most promi sing of the predictor

variables and study it in more ‘let.~il w h i l e  simult aneously improving the

reliability of the criterion measure .

The Alternate Uses test was found to be the best predictor of hypothesis

generation performance in Experiment 1. There may be several component skills

which influence performance on this -Lest that are also i mportant in hypothesis

generation. therefore, Experiment 2 was conducted partially to identify the

relative importance of these components.

Consider the processes which might be used to generate alternate uses for a

s a f e t y  p i n .  A s a f e t y  p i n  i s  a phys ical object which C.ui be ctaracterA~ed along

a number of dimensions , such as it is spring steel , it is sharp, it conducts

electricly, and it Is fire resistent. The fact tha t it is sharp and can be

-- ~~- -~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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sterilized in a match flame su~iqests t h .st  it ~~~~~~ L.~ used Ici - minor surgery ,

such as for removing a splinter. It c.isi ses ’ve as a makeshift fishhook because

it is spring steel , is sharp, and is hook- shaped . These dimensions may

therefore serve as implicit retrieval ciie ~ for  ~ memory search , and the ability

to recall dimensions may he one component which is important for this tusk .

Retrieval of uses from memory is a second component th~t logicully must be

involved in hypothesis generation. Previous research (Gettys and Fisher , in

press ; Betty s , Fisher and Mehie, 1978) h:ss identified thi-~ ability as being

critically important. In the Alternate Uses test, the subject must be able to

make a thorough search of memory in order to retrieve the alternate uses. This

search may or may not be based on the implicit retrieval cues that an analysis

of an object by its physical dimensions provides.

Hypothesis generation may also involve the same two comj..onents I) retrieval of

properties or characteristics of some object or entity, and 2) searching memory

for hypotheses. In the Geography task maps are provided which identify an area

that is surrounded by an unknown area. In generating hypotheses for the

unkn ow n area , the subject should exploit the I ?~i~ci~ information created

by the identification of the surrounding areas. For example , it the unknown

area is surrounded by an area identif ied as residential , then it is unlikely

that the unknown area will be used for activities that are considered noxious

in a suburban area such as a stockyards or a racecar track. (An example

t3eograp hy problem is shown in detail in the method section.)

Retrieva l from memory is the second component , and in the Geography task , the

~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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subject retrieves hypothesi:ed uses for the unknown area from either the

explicit information provided by the problem or the implicit information that

they infer from the explicit information.

With these ideas in mind , two additional versions of the Alternate Uses Test

we re designed which were hoped to be relatively pure measures of either 1)

retrieval of the properties or c h a r a c t e r i s ti c s  of an object or 2) retrieval of

hypotheses from implicit or explicit cues. The original Alternate Uses test

was assumed to involve both components to some degree. A second version of

Alternate Uses was developed which measured the ability of the subjects to

retrieve the ~m~~icit dimensions of an object. The third version of

— Alternate Uses provided the dimension~. of the object to the subjec t , thereby

making them explicit , and so meas’.;red th~ ability to retrieve additional

hypotheses from these dimensions . By examining the extent to which these three

versions of the Alternate Uses test predict hypothesis generation perfomance,

the relative importance of the two proposed components in hypothesis generation

can be assessed.

A second reason for conducting Experiment 2 was to increase the reliability of

the predictor and criterion measures. The Alternate Uses test, which had been

administered in an abbreviated form during Experiment 1 was doubled in length.

Because the Alternate Uses test was found to predict performance as well as a

linear combination of all the predictors from Experiment I , for the second

experiment the remaining creativity tests were discarded from the battery of

predictors. The Hypothesis Generation test was discarded from the set of

criterion variables because of low inter-item correlations; this test evidently 

—-——- -— --- — ——--- -~ — — --- ~~~~~~~~~~ - ~~~~~~~~ -~--- . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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was not a pure measure of hypothesis generation . The rem..ining criterion test,

the Geography task , was doubled in len~ith , ~ind ~t~L.igLlit ies in some items were

corrected.

A third reason for conducting Experiment 2 w~s to examine several potential

predictors that were not included in  Experiment 1 for reasons of time. These

predictors w ere incorporated into Experiment 2 so thi*t their relationship to

hypothesis generation could be determined. These predictors consisted of

measures of achievement and general ability and measures of episodic memory.

It was decided to include the Information scale of the UAIS as a measure of

general mental ability and the Verb al , Ouantitat ive , and Composite scores from

the ACT test as measures of achievement. It i’3 possible that these factors

alon, could account for hypothesis ~i ner .jt ion performance. Although creativity

is supposed to be a process that is unrelated to intelligence (Anastasi , 1968) ,

it has been found that correlations between Alternate Uses and other measures

of general intelligence lie between .2 and .3 (Guilford, Christensen ,

Merritie ld , Uilson , 1978).

The decision to measure episodic memory w~.s made because of the possibility

that subjects ’ performance on Alternate Uses was based solely on their

experiences, and that this experience was a limiting factor in memory

retrieval. A search of episodic or situational memory (Tulving , 1972), woul d

lead to the subjects retrieving object-uses that they have seen implemented in

a particular situation. On the other hand , a search of semantic memory, which

i s  not directly based on past exper iences with the objec t , should lead to the

subjects retr ieving ob je ct uses that are instead created from a composition of

ideas drawn from a sore general memory store. A question included on parts One

~~~
5- - --
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aid Three of the Alternate Uses test u~ked the subjects to i n’iicate whether

they had used or seen the object used in the w.~y t I~~/ i~~.J spt~cif 1ed. Good -ì
hypothesis generators should use both se~anttc and ept -~o1ic retrieval . For

this reason, we would expect that people who do well on the Geography

hypothesis generation task would show little dependence or’ episodic memory

relative to thoce who do poorly.

Finally, the original test of info,-m~tion about the Geography p oblems was

discarded and another was created in which f i f teen possible hypotheses were

presented for each of four of the Geography problems , ~s n i  subj ects were

required to judge whether those hypotheses were consistent w i th the map and

each wr itten datum.

Method

~~~~~~~ The 1*1 subjects included in the experiment were introductory

psychology students who received chiss credit for participat ing in the

experime nt. No data collec-ted in this experiment were discarded .

~~~iAl~ g! ~he te~ tc ~~~ in ~he ~~~ b~t-~tIlr~. There were four categories

of tests administered -to the subjects. These categories included 1) the

criterion measure of hypothesis generation performance 2) Three versions of the

Alternate Uses Test th~t measured retrieval of uses from impl ic i t

characteristics of the objects , retrieval of characteristics of th. objects,

and retrieval of uses when characteristics of the objects are provided , 3)

achievement and general ability tests, 4) a test of information about theLL ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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criterion measure .

1)  The sole critei’io.~ measure was the Li ?t~~~~~phy t~ ’- k. hare discLI~~- 1on of this

measu re is now warrdnted . An example of the G’o~ r~~-~ y problems can he seen in

figur. 1. The maps used in these problems w~~ - ’ copied froM U.S. Census tracts.

The additional written informatjon that accomp.nued eas t m.~~ was created so

that it was ambiquou s enough to allow many hypotheses to ~~~ consistent . For

this example , the actual location in fi - ; t 1 is a county fair- ~i’ounds ; however ,

an amusement park , indoor arena or fieldhou~~
., community col1e~t~, c iv~ c center

or convention center , park , amphitheater or exposition center are examples of

other consistent hypotheses. The r\panded vei sion of the Geograp hy task

contained eight problems.

Insert figure 1 ~~~~ t here)

The Geography t.~sk was scored in the ~~~~~ manner as it w~~~ in Experiment 1.

All responses toi’ each problem were listed , then tw~ experimenters rated eac h

response using a three puin t scale. A~~in 2 points were ~tven for hypotheses

that were consistent with all the data , I point Was given for hypotheses that

were consistent wi t~ i11 hut one piece of dat~. ansi zero points were given for

hypotheses that were i~ cons -tsL~n t  with cs ny  more thar’ one piece of data. A

subject ’s score on the 6eo~s’~phy t ack was the sum of the points received for

each hypothesis for all problems.

I... ~~~
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ADDITIONAL INFOLMATION ABOUT AREA X -

1. Area X serves a county—wide area.

2. Seasonal events that  a t t r ac t  a large number of people are scheduled in
area X. 

- 

-

3. A wide variety of activities take place in area X.

Area X serves a definite purpose. Think of as many possible uses for

area X as you can that are consistent with all the information provided

(including the map) and list those uses below.

Figure 1. Sample problem from the Geography hypothesis g~’nL~ration ta8k
— 

used in Experiment 2.

-~~ 
-
~~
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2) The three forms of the Alte rnute Uses test we re U.~ tr iltlOfldl At tc i ’n~s t .~

Uses test that measured the ~Li l i t - , to ret~’ieve us~~ of c&c i i~ household

objects from impl icit data ~ t,~~ tt those objec Ls , another t~~t t I5 ~4t measured

retrieval of c haracter istics of those object’-~, and a third that measured

retrieval of uses when the charaLteristics we~-~- ~~ven. All three tests used

the same ten common objects.

On the first Alternate Uses test (A UI) SubJ.?rts ienei’ated as many uses as they

could for common objects that were not commonly associate d with the object. To

measure the extent to which episodic me~oi’y is ~nvolveIj in retrieval , each
— problem of this test cont .ine.1 a question that ~‘.L~ i whether the subj ec t had

used or seen the objec t used in the manner they had described . Subjects were

instructed to answer that question by marking one of two boxes labelled ‘Yes ’

or ‘No’ follow ing each response.

For Alternate Uses 2. subjects listed all the properties or characteristics

that they could for each of the same problems tt ,~ t appeared on the previous

test.

Subjects were allowed to keep both of the previ~ u~ fo
,ti
~ of the Alternate Uses

Tests they had alread y c ompleted when they took Alternate Uses 3. The

Alternate Uses 3 test was identical in form to Alternate Uses I except that a

list of properties and characteristics was provided for each problem . Subjects

were instructed to use the properties and characteristics listed on the test as

well as those they had generated for Alternate Uses 2 to help them think of

- 

- additional uses for the same obje cts they had seen on the previous two

problems. A gain , the measure  of episodic memory was accomplished by asking the

— ~~~~~~~~~~ ~~~ .;. ~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~ -~ -~ ~~~~~~~~~~~~~~~~~~~
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subjects to mark one of two bo~es labelled ‘Yes’ or ‘No’ in response to the

question “Have you ever used or seen the objec t used this way 911.

Two experimenters independently rated responses for each of these tasks. For

the first task, a subject’s AUI score consisted of the sum of the appropriate

responses that were generated for all problems . The episodic memory score

(AUEI) was formed by computing the ratio of the number of uses on which the

subject said ‘Yes ’ in answer to the question designed to measure episodic

iiemory retrieval to the total number of appropriate uses for all problems.

The score for Alternate Uses 2 C ALJ2) consisted of the sum of the number of

appropriate characteristics generated for each of the ten problems.

The scoring used for Alternate Uses 3 (AU3) was similar to that used for AU1 in

that it consisted of the sum of the number of appropriate uses generated for

all problems. However in order for -a response to be considered appropriate on

AU3 it must not only be a legitimate use , but it must also be different from

all responses generated for the corresponding problem on AU1 . An episodic

memory score identical to that used for AUI was also computed for AU3.

All subjects received -five scores for -this series of tests. These scores we re

an Alternate Uses 1 store which measured the ability to retrieve uses using

implicit characteristics of household objects, an Alternate Uses 1 Episodic

memory score which measured the extent to which episodic memory had a role in

this retrieval , an Alternate Uses 2 score which measured the ability to

retrieve characteristics of the objects, and an Alternate Uses 3 score which

measured the ability to retrieve uses when the characteristics were explicit ,

and an Alternate Uses 3 Episodic memory score which m~ ssured the use of

- - - 
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episodic memory in the A lternate Uses 3 t e ’ t .

3) The measures of ach%evement and ge~w ra l  .~~il ity uorr the li~format ~on ~c.l.

of t he UAIS and subject s ’ Verbal , Uuanti t-,,t~ vi ’, ..nd Composite scores on the ACI

test. The Informat ion scale of th~’ WA IS cs~~.i~.ts of a ~~‘ies of questions

measuring a subject’s general knowled-j~’ about the uorl.1, for e~ imple “Uhy are

dark clothes warmer than light LlOthes ? 
~~~~
. “I~ou far s it from F~ ris to New

York!. Twenty five of the questions from tia~ UAIS rcwm. t ion scale were used .

A subject’s score on this test consi .ted of the total number of Correct

answers given to eli questions. The correc t .insue’s were obtained from the

UAIS manu al (Mechsler , 1955).

The Verbal , Guantitative , ~nd Composit ’~ scores from the ACT te’.t were ihoien to

measure achievement. The Universtty of Okh~homa requ1rt ”~ ~tu’ient~ to take the

ACT test in order to be admitted -to the University. These score; .ire

cons idered to be pred ictors of •~~.“Je point average , a measure of ;ahievenent in

school. Subjects g~ve written permi~~ io n during the e’~perim~nt for

experi menters to gain acces s to their ACT .cores from schoo l fu rs. 4) The

Geography Informat ion test was usc i to øe. sur” the amount of informat ion

possessed by 5ubj ects.  Problenc on thi s test cons~~tei of the came map and

adij itional information that were found on the criterion (eography td5k.

Fifteen possible hypotheses about eac h problem were presented to subjects. The

task of a subjec t wac to imiic.te whether the hypothe’.t; was consistent with

each individual datum (the m u p , addition al information 1 , ni-Id utlonal

informat ion 2, and ~ddituonaT information 3) by writing a ~Y or ‘N in a space

next to the hypothe sis that was under a column corre;pon~1unj to the particular

— ~~~~ ~~~~~~~~~~-- -- ~~~~~~~ - ---~~~~~~~-~~~~~~~~~~~~~~ . -
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datum. Each nubject thus made 60 vr~, or no re5ponses reg~rdinj their feeling

of cons istency or inconc istea~y ~,bout ~tur f i f t e en  p.~oposed hypott~e’~es. Four of

this type of problem were u..ed becauce the hypotheses proposed were some that

lad been generated on the Geography task of E~p’ i’iment 1, which contained only

four problems. A subj ect’ s score on this tes t consisted of the total number of

correct jud gments about cons istency.

1! IDg e~~qc~~j’i~~~~. Groups of 10 - 12 sub j ects were administered the tasks

during a sing le two-hour session. The ~~~~ were administered in the following

order: Alternate Uses Part One (th m inutes), Alternate Uses Part Iwo (10

minutes , Alternate Uses Part Three (15 minutes ) , Geography Test (30 minutes) ,

Geographical Informat ion lest (20 minutes) .

~~W1~~ ~~~~ gç~~~iqn

~~~~~~ gt hyi2othesis ~~~~~~tj o~ p~rfo rm ~ncr . A correlational analysis

was performed between the predictor variables and the hypothesis generation

criterion to assess the extent to which each predictor variable was correlated

with the cri terion variable. These results are shown in table 2.

(Insert table 2 -about here)

By far the best predictor of hypothesis generation performance was the

Alternate Uses test (AU I) whtch had a correlation of .51 (p < .0001) with the

Geography test (GE). The increase in th is cor relat ion (as compared to the

st.5 
—



TABLE 2

INTER CORRELAT ION MATRIX FOR EXPERIMENT 2

TEST ACTV ACTO ACT C UAIS CI A U I AU2 AU3 AUE I AUE3 GE

ACTU 1.0 .48 .78 .52 .33 .15 .13 .24 -.22 — .08 .05

ACTO .48 1.0 .70 .43 .29 .28 — .02 .04 - .16 -.05 .03

ACIC .78 .78 1.0 .64 .42 .13 .06 .18 —.18 -.14 .12

UAIS .52 .43 .64 1.0 .34 .11 .18 .05 — .06 — .14 .24

GI .33 .29 .42 .34 1.0 .11 — .03 .08 — .09 — .19 .21

AU1 .15 .28 .13 .11 .11 1.0 .17 .59 — .12 -.04 .51

AU2 .13 — .02 .06 .18 — .03 .17 1.0 .01 .11 .02 .24

AU3 .24 .04 .18 .05 .08 .59 .01 1.0 — .21 — .03 .48

AUE I — .22 — .16 - .18 - .06 - .09 — .12 .11 — .21 1.0 .58 — .04

AUE3 — .08 - .05 - .14 - .14 - .19 — .04 .02 — .03 .58 1.0 — .05

GE .05 .03 .12 .24 .21 .51 .24 .48 - .04 - .05 1.0

-~~ ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~ ~~ -~
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value of .2? obta ined in Experiment 1) Auy be attributed to the increase in

reliability of both Alternate Uses and the Geography test. This result

indicates that hypothesis generation performance can be predicted from the

Alternate Uses test , which is a simple ‘ paper .iu ~d pencil” test that can be

administered in 15 minutes. Uith further development this correlation could

undoubtedly be increased .

Nut to be addressed was whether the Alternate Uses test predicts hypothesis

generation performance over and above other potential predictors. The UAIS

Information scale correlated .24 (p ~ .016) w ith GE. This scale was chosen

because it is a good predictor of general mental ability, and tests of general

mental ability typically correlate in the .2 to .3 range with tests of

- 
creativity. A partial correlation was cahulated between Alternate Uses 1 and

the Geography test holding the UAIS Information score constant. This partial

correlation is a measure of the relationship between Alte rnate Uses and

hypothesis generation that is not accoun-Led for by intelligenc, or general

ability. The partial correlaton was .286. An approximate test of significance

was performed on that partial correlation, and w~is found to be significantly

different f rom 0. This result suggests that the Alternate Uses measures the

ability to gener ate hypotheses and that this ability is different from

intelligence.

I~~ 1~ Liv~ conj~~ utum ot ~e çOM~Q~ 3n-t ck~119 ni hypothesic ~~~~~~~~~~~~~~

Several versions of the Alternate Uses test were cre~te’i which reflected the

— several proposed component; of hypothesis generation. Alternate Uses 2 (AU2)

Involves generating the ~~l~~iç &t dimensions of an object, while Alternate

Uses 3 CAU 3) Is a relatively pure me.~suro of memory retrieval from explicit

- - - —~~~~~~ - -
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retr ieval cues. These two versions of the Alternate Uses test should separate

the component abilities in the original ~lLernate Uses test. The retr ieva l of

implicit dimensions” component of Alternate Uses (AU2) correlated .24 (p <

.017) with hypothesis generation and the “retrieval of uses from explicit

dimensions~ component (AU3) correlated .48 (p < .0001). Clearly, the ability

to retr ieve infor mation efficiently from memory accounts for more of the

hypothesis generation performance than doe s the ability to retrieve thm~.nsions ,

but both contribute significantly to hypothesis generation performance.

An analysis of variance was used to get a better understanding of the relative

contribution of the TM retrieval of implicit dimensions ” component as compared to

the retrieval of uses given ‘lieiensions ” component . Subjects were assigned to

- high, medium and low AU2 groups by comparing their performance on AIJ2 to

tertile scores which partitioned the AU2 scores into three equally numerous

groups. Similarly, subjects were divided into high or low “retrieval of uses

— given dimensions ” groups by comparing their performance on AU3 to the median

score.

A two way Analysis of tJarinnce with these AU2 and AU3 grouping; as factors was

performed with the Geography score as the dependent measure. Because there were

an unequal number of subjects in each cell , the method of nonorthogonal

Analysis of Vari ance suggested by Applebaum and Cramer (1974), in which

patterns of significance are examined , was used. This method was implemented

on the statistical package SAS in the manner suggested by Herr and Gaebelien

(1978) . InitIally the interaction was nonsignificant , so the main effects

coul d then be examined by performing “eliminating and ignor ing ” tests on each

-~ _________ ~~~~~~~~~~~~~



I

variab le of interest . The test of AU3 ~limin.~ting AU2 , which tested whether

there was any evidence of an A113 effec t over and above the AU2 etfect present

was significant (F 29.63, p < .0001). The test of AU2 eliminating AU3,

indicatin g any evidence of the effect at AU2 over and above the effect of AtJ3,

was marginally significant (F 3.06,p < .0518). (Jhile AU2 has an effec t, as

witne sse d by this marginally significant result and its significant

correltation with GE r ~ .24, p < .017), the “retrieval of uses given

dinensiens “ component , AU3 is by far the most important variable. Because no

interaction was found, it u~n be concluded that both components combine

additively. However , the main effec t results indicate that the performance on

AU3 is by far the most important predictor . The ontributions of the two

proposed cognitive components to hypothesis generati on are shown in figure 2,

which plots the means from the Analysis of Variance.

- 
- (Insert -f i 3ure 2 about here)

As can be seen in this figure , subjects who scored high in both components are

substantially better hypothesis generators than subjects who scored low on both

compon~ its. The superior hypothesis generator appears to be skilled in both

generating the implic it dimensions of a problem , and in retrieving hypotheses

based on these dimensions. These ~bilitie; do not appear to be related , as

witnessed by the fa i lure to find afl interaction in the ~NOVA , and by the

correlat ion of — .04 between AU2 and AU3 (see table 2). This result suggest;

that these two components are i ndependent skills or abilitie s . Of the two
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Figure 2. Mean hypothesis generation scores of subjects who scored differently
on Alternate ~Jscs 2 and Alternate Uses 3. Subjects were rated low,
medium , or high in the abi l i ty  to generate implicit dimensions on
the basis of their Alternate Uses 2 score . The high “retrieval”
group consisted of subjects who scored above the median on Alternate 

-

Uses 3, while the low “retrieval” group consisted of subjects who
scored below the median on Alternate Uses 3.

~~~ ~~~~~~~~~~~~~ .~~~~~. . .  ~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ -



—~~~~~ _________________r

31

components , retrieval of uses given dimensions seems to be the most important,

but both components contribute significantly to performance.

The retrieval n-f hypotheses from me~iory probably does not depend on episodic

memory, since the correlations between the episodic memory measures, ALJE1 and

AUE3, and hypothesis generation per-fomai~ce are -.04 and — .05, respectively.

These results suggest that the ability to retrieve hypotheses is not heavily

dependent on personal experience with these hypotheses in the past. A good

hypothesis generator draws on the personal experiences in episodic memory , and

on general information in semantic memory.

Finally, there was a si.3niticzint correlation between the Geography Information

score and the criterion (r = .21 , p < .04). This imp lies that our measure of

the amount of information possessed about a problem has a weak relationship to

hypothesis generation performance. It may be , however, that the test of

information measured the subject’s hypothesis assessment abilities in judging a

degree of consistency or inconsistency rather than measuring information alone.

To test this , a revised Geography score was computed that consisted of the

proportion of good responses, those receiving 2 points, to the total number of

responses generated by each subject. The correlation of the 61 score with this

preditor was .27, a slight gain in predictive ability. It is more likely that

this task was too difficult for the subjects, since it forced them to exam ine

the consistency of implicit characteristics in an explicit situation. The - -

Geography Information task, therefore, was probably not a pure measure of

information possessed by subjects. The correlations between 61 and the UAIS

Information score (r(6I ,UAIS) .34, p < .00052, and GI and the ACT composite 

-~~~~~~~~~—~~~~- -~~~~~ -~ — -- ~~~~~~~~ -~~~~~~~~~ -- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ ~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~
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score (r(GI ,ACTC ) .42 , p < .0001] provide addiLional evidence for this

conclusion.

~I~g 1ic~
g
~~ ~ ~~~~~~~ rzitt~ ~~~~~~~ A

principal components analysis was used as a technique for summarizing the

results of Experiment 2 to obtain a more global view of the results. A

principal components analysis was performed on the intercorrelation matrix of

the ten predictors and the Geography task. The purpose of this analysts was to

summarize the nature of the abilities underlying the individual differences

produced by these 11 measures. Specifically, we anticipated finding that the

ability or abilities encompassing the individual differences in hypothesis

generation would be unrelated to the abilities measured by the general

achievement-abihty tests (ACT—V , ~CT-G , ACT-C and UAIS—INFO). Also we hoped

that the components structure would help clarify the nature of the

relationships between the hypothesis generation task and the various measures

based on the Alternate Uses test (AU1 , AUE 1 , AU2, AU3, and AUE3).

Three principal components were extracted that accounted for 62 percent of the

trace of the intercorrelation matrix. The initial , unrotated solution did not

support a single factor solution; consequently, the three dominant components

were rotated both orthogonally (Varimax ) and obliquely (Promax). Inspection of

the orthogonal and oblique solutions clearly indicated an orthogonal structure

(i.e., uncorrelated components).

The Varimax component-structure matrix is shown in Table 3. In Table 3

component loadings (correlations between observed variables and components)

less than .2 in absolute value have been suppressed . The resulting Components

-- - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - 
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structure for the 11 v.,riables has ~n unu~ual1y clear and unequivocal

interpretation. Component I is defined by the three ACT measures, the UAIS

Information test and the Geographical Information test. This first component 
- 

-

we chose to call ~~~~~~ ~~~1~~~~ cIj!evement. Notice that neither

hypothesis generation nor the Alternate Uses measures have any appreciable

correlation with the ~~~~~ ~~~~~~~~~~~~~~~ component. Component 2 is

defined by AU1 (the Alternate Uses Test administered under original

instructions ), AU3 (the Alternate Uses Test in which subjects generated uses of

properties of the objects as well as a list of object properties explicitly

provided by the experimenters) and GE (the total hypothesis generation score).
r

From the nature of the three variables correlating most highly with Component

2, it is tentatively labeled ~~~~~~~~ t .  The observed variables

AUI , AU3 and GE all require a sea~’ch of semantic memory for ideas consistent

with certain inton ation or data provided to the subjects. The ~~ othe~is

Retrieval component clearly does not subsume the ACT measures or the episodic

memory abilities tapped by AUE1 and AUE3.

(Insert table 3 about here)

Ue suggest that Component 3 be named ~~~~~~~ ~~~~~ since the observed

variables correlating highest with this component are AUEI and AUE3 (the

measures of episodic memory derived frnm the Alternate Uses test). Recall that

AUE1 and AUE3 are simply the proportion of uses listed by subjects in AU1 and

AU3 that had actually been seen implemented in real situations. Notice also 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~ - - -
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TABLE 3

PRIN C IPA L COMP ONENTS ANALY SI S OF E XPER I MEN T 2

VA RIN A X ROT A TED FACTOR MATRIX

FACTOR 1 FACTOR 2 FACTOR 3

GEN. ABILITY- HYPOTHESIS EPISODIC MEMORY
ACH IEVEME NT RE TR IE VAL

ACTV .8% $

ACTO .80 * s
ACTC .94 s *

.76 $ s
6! .53
GE $ .80 *

Aft * .84 $

A03 C .79
AU2 * .31 .34
AUE I s .86
AUE 3 $ s .82 

-“~~~~~~~~~~~~~~~~~~~~~

e CORRELATIONS LESS THAN .2 HAVE BEEN SUPPRESSED

- - “ .-— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



that AU2, a measure of the ~.bi l~ ty to .1i.~~~’n the t~~ ic properties of objects,

correlated moderat ely with component 3. It may he that the de termin at ion  of

the properties of objects draws more heavily upon episodic memory ~s opposed to

semant ic memory.

The three component principal components an~i t ys1~ supported our prediction that

hypothesis generation skifls are not significantly related to general

ability—achievement. Furthermore , the results of this analysis suggest that

the ability common to successful performance cn the hypothesis generation task

and the Alternate Uses test may i nvolve efficient searches where semantic

memory is well developed and thoroughly searched.

S~i~~~rv

The purpose of these two experiments was to begin an inquiry into individual

differences in hypothesis generation. The first experiment w~~ a survey

designed to identify possible predictors of hypothesis generation performance.

In this experiment , several tests of cre~tivity which were believed to be

related to hypothesi s generatiofl performance were exam ined , as well as several

other predictors measw’in.3 inductive reasonin3 ~ i~d information . It u~~~ fou nd

that only the Alternate Uses test, which me€~sures Creative thinkin~, was

consistently related to hypothesis generation .

A second experiment was performed to examine the Alternate Uses test more

closely, and to examine othe r potenti~ l predictors of hypothesis generation

inc luding ge neral mental ability, achievement , and the relevance of episodic

memory retrieval. It was proposed that there are several components to

_ _  
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successful hypothe sis generation , one i n  which impl icit thmensioi’~s of the

object are retrieved , and one in which the hypothesis i’~ re t& ’ieved using d~sta

that is expli citly provided . Various versions of the Al trr~ize .e Uses test were

constructed to measure these components , ~nd results were obtained which

suggest that the component of retrieving hypotheses when the information is

- provided is more important than retrieval of implicit dimensions , but that both

factors influence performance through an additive relationship.

A components analysis suggested that general mental ablity and academic — 
-

achievement are only weakly related to hypothes is generation and that

hypothesis generation ability cannot Lie predicted adequately from these

vanibles alone. Rather , hypothesis generation ability seems to be more related

to the ability to search memory effectively, and hypothesis generation

performance can be predicted frori 4he Alternate Uses test whi c h mea sures t h i s

ability. The results alSO suggest that an individual’s episod ic memory is not

the only source of hypotheses; that hypotheses are retrieved from both episod ic

and semantic memory .

A tentative picture of hypothesis generation performance is emerging from these

results. As in other studies (Gettys and Fisher , i n press , Gettys , Fisher, and

M ehl e , 1978) the critical variable appears to be primar ily whether information

that is stored in memory can be accessed. Hypothesis generation will not

succeed unless this information can be retrieved , and evidently the most

important variable is the efficiency of this retrieval process.
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