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The purposes of the present investigation was to

factor analyze the results of the administration of the Purdue
- Elementary Problem Solving Inventory to 361 second-graders. The
Inventory was designed to assess twelve distinct skills involved in
human problem solving. Tetrachoric intercorrelations were generated
from the item scores and a principal axis factor solution with
. varimax and then oblique rotations was computed. Six psychologically
‘interpretable factors emerged, accounting for approximately 32
percent of the total variance. These six factors cor:iesponded to six
of the hypothesized twelve skills involved in the test. Items
representative of these factors appeared to assess the ability to
sense that a problem exists, define the problem specifically, notice
details, see implications, make remote associations, and select the
" best solution to a problem. (Author) -
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The purposes of the pre.znt iavestigetion was to factor analyze

the resuits of the mdmunistration of the Furdus flementary Problem
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Solving Inventory te 351 second.graders. Tiue Inventory was designed
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to assess twelve distinct skille imvolved in human proble” solving.

Tetrachoric intercorreiations were generatad {rom the item scores and

a principsl axis fgcta? solvtlon with varimax and then oblique rotations
was computed. B8ix paychelogically intarpretable f&ctars_gmezgea,

Qﬁ@ accounting for appreximetely 32 p&réeaﬁ of the total variance. These

i:? 8ix factors corregponded to six of the hypothesized twelve skills involved
C;D in the test. Items representative of these factors appeared to agsésa the

'ébility_tg sense thai a problem exists, define the pfcblsm specifically,
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notice details, see implleations, make remote associetions, end select

the best solutiocn to 2 problem.

A paper presented. at & joint session of NCME-AERA in New Orleans, 1973,
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The purpoze Qf thie pregent. {uvestigation was to factor. -analyze the -
Purdue Elementary FProblem Solving Inventory (Feldhusan, Houtz, % Eiﬂgeﬂbgcg, B
in press). The Inventory, described elsewhere in this sessign and in the
literature, was desipgned o assess Swelve distinct skills hypothesized to
underlie general ﬂrabLem solving ability (Feldhusen, HYoutz, Ringenbach,

& Lash, 1971). These slills included: 1) sensing +hat e prablem exigts;

2) defining the Q‘éﬁiém‘ 3) asking que%t;ans sbout the problem; L) clarifying
the goal in the problem situation; 5) guessing causes; 6) ncticing relevant
detalls; 7) vusing femilisr objects in unfamiliar ways; 8) seeing implications;
9) 5Q1v1n§ problems with only one solution; 10) solving problems which have
several possible solutions; 11) verifying sclutions; and 12) Judging if there
is sufficient information presented to zolve & pznbiem

The Inventory contains 49 two- and three-choice items and makes uge of
csrtoon drawings of children in various reslictic problem situstions, The
drawings are presented as slides with an sccompanying answer book and
nudio-tape of directions and picture descriptions.

The Inventory wes adminisiered to 361 asmcond- =grade Ss from differgﬁt :
ethnic and socio-economic backgrounlis in Gary, Indiani.. All Ss were tested
in intact classrooms for & period of 40 to 45 minubes. ALl ifems were

" geored on & right-wrong basis. A tetrachoric intercorrelation matrix was
generated since this procedure provides more accurate estimstes of binary
data correlastions (Carroll, 1961}. A prinecipsl exis factor solution with
varimax rotation was then computed (Hermen, 1966). The Catitell Scree Test
,(Cattgll 1966) was used to determine the number of error-free factors.
Though this test has been eriticized (Cuilford & Hoepfner, 1971; Cureton,
1968), the test yielded unambiguous results for this perticular set of data,
Dblique rotations were carrled out on these factors (Cattell, 1966).

The princlpgi axis ggluf;an Tor the item ‘nrﬂfearrelatign mstrix yleldea 33
factors. The plot of the elgenvalues of these factors revealed that the
Scree slope began at the Eig?ﬂ?ﬁlﬂé of the eighth factor. The first
seven factors were then ro%ated to e varimex criterion. -In order to ,
interpret these factors, a lodaing size of ,30 or “greeter or -.30 or less
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vwas consldered significent [Cuilford % Heepfner, 197.). Six of the seven
factors were interpretalls vsychnlogically.

Factor I was represeated by 1. items with signiiicant loadings., These
were primacily items origirally hypothesize 58 che sbilities
of solving problems and verifying solutions. However, from sn examination
of the iteme i wasg egncluéeg tant the intelliectunl acitivity most
represented was en evalustion of each alteruntive for z hest solution
to the problem given, where the problem was sﬁﬁewhq+ ambiguously stated.

Factor TT was ropresented by Ll items with signiflecent loadings.
A nmmber of different i ¢85 werz represented, but !4 appeared that
the common intellootusl &E«»VW{; underliying the items wos the ability
to perceive criticsl elements o7 details In the problem nictures. Factor
ITI involived elght items., 7These corresponded to the ‘tems hypolhesized
to mssess the abiTLLy'ta gense whether or not & preoblem or difficulty was
present, Factor IV was represented by elght itema, Four of these
items corresponded to the hypothesized ability to define the problen,

Tactor V was represented by six items, threse of which also had
significant loadings on other facktors., The underlying intellectual activlity
appeared tc be seeiﬂg Aagl4cati§ns af 2 course of mctlon. Several of the

on this fact@r. Finajlyﬁ }a:ta* VI was repreqen ad by four items, with
seversal hypothesized ltem types represented, It appeared, however, that the
ability to make remote or unususl assoclations was {nvolved in the aﬁlutian
of euch of these problems,

Of the twelve types of items designed for the Purdue Problem Solving
Inventory, this factor enalysis confirmed that six ¢f the hypothesized -
skills involved in problem solving were, indeed, measured by items of the
Inventc“ya fhese iEEAudaﬁ seleftlan c;“ili the best églutian; naficing
fazeseeiﬂg cansequen*es§ and réﬁPiining :Qﬁman ngefts in un;amillary
reles. These regults provide evidence for the censtruet validity of
the instrument in that there 1s factorial avidence for seversl problem
solving abilities involved in the test,

In additlon; the resulis CﬂffEEpGnﬁ to those of E@rrifielé Guilfard
Christensen, and ¥Frieck (1962), who found that the tests sharing tne most
common variance witn wproblem sclving measures were those which weighed
heavily on the factors of cognition of memantie units (Noticing deteils),
cognition of semantic implications (szeing cansequﬁnces7; end evojustion
of semantilc implications (selection of the best solution). Thus, it would
appear that the Purdue Elementary Problem Sclving Inventory is a valid
instrument for the negsurement of & number of skills impartant to prablem
'gélving amnng secnnd gradérs,~ . .
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