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ABSTRACT :
A new form of the Purdue Elementary Problem SDLVing
Inventory which presents real-life problem situations as :
three-dimensional models is described and developmental data is-
presented. Second and fcurth graders in an advantaged and a ,
disadvantaged school were given either the model version or the”
original slide version of the Inventory. The model version was- found
to be an internally consistent, equivalent form of the original
Inventory. The KR-20 for the combined sample was .64 for both the
model and the slide versions. Also, a coefficient of eguivalence for
students taking both forms of the Inventory was .73. (Author)
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A new form of the Purdue Elementary Prcblem Solving Inventory

whlch presents real-ilfe problem situations as thrééadimensicnal modelg

is deacribed and developmental data is presented. Second and fourth

graders Iin an advantaged and g disadvantaged Echcej were given either

the model version or the original slida verslon of the Inventory. The
- model versian was found to be an internally conslstent, equivalent
wﬁ# rorm gf the original Inventafy. The KR-20 for the combined samplé was .6
for bath the model and the slide versions. Also, a eeefrieeint of .

equivalence for students taking both forms of the Inventory was .73.
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Development of a Problem Solving Inventory Involving

Three-dimensional Models of Problem Situations

The purﬁese of this paper 1s to describe the development of a new
form of the Purdue Elementary Problem Salvingriﬁvént@ry which presents
reglélifé problem slituations as three-cdimensional models aﬁd to present
scmé.de#el@pmantal data. |

Several guldelines used in the construction of the original form
oi the Inventory were also instgumenﬁal in the designing of a format
;nvol?ing three~dimensional models (Feldhusen, Houtz & Ringentach, iﬁ
press). The fipst of these is that problem solving is a multiiacetgd
Pracesa; composed of a variety of related abilities, each of which
can be measured separately. A second guldeline is based on the position
that problem solving should be meaningful for the exaﬁinee (Cronbach,
1955; Kelslar, 1969), and that problems which are put into realdsfic .
contexts will yleld more valid ﬁeasures cf problem sol#ing ab:Lil.:l;&:y!‘=
than those phrased in more sbstract terma-(Sim@n 1970). The fiﬁaix
guldeline involves the reduetior of tbe verbal and memcry eampgnents of
the abilitles measured in an attempt to minimize . cultural biases often.
associated with verbal skills (Davjs. 1948) '

. In 1ight Df theage. guidélines, one of tné major eantributianse

which the msdel versian makes ia in the area of realism. An increased

| '_emphasig s placed on the three dimensicnal aspects of the problem

sltuations., Spatial relationships wnich were Gﬂly_impliéd in the two-




dinensional cartcoons of" the original slide verslon are more obvicus in
the model version, due to the increased number of perceptual cues.
Also, in contrast to the black and white slides, color has been added to

all aspects of the models, thus greatly increasing the degrze of realism.

‘As a basis-fcr the new three dimansignal version, a shortened form
of the original inventory was ;aﬁstruetea using 25 1tems which had the
best difficulty and discr{mjﬁatian levels. An artist was then ecﬁmissiéngd:
t@ make models of the problem situations for eaeh item in the shortened
form of the Inventory.

) The models EPE‘ESQh caﬁgtrueted on a base 12 by 24 inchés and range

up to 13 inches high, Figur&s of children in the problem salving sit-
uvations are “epf?SPntéﬂ A8 cutouts, enlarged from the Qriginal cartoons,
vhich stand up in the foreground, *Other props such as tables, chairs,

or other aspects of the problem situation wEre constructed out of cardboard
| anﬂ mcde to appear three-dimensional. A firm cardboard backgrguﬁﬁ is.
attached to each model and cample*es the geene by showing all additional
details ﬁecesaary tg set theiacatian of the problem solving situation.

A stage was aTgc caneructed with an opening sameshat similar to
that of a- puppét stage, where one model can be viéwed at a time; Panels
were 1oined ta elther side or the stage to effegtively concegl all gtner
mode 1s and alsa the person behind the scenes. during teSL administrati@n.
7A11 diréctians item sﬁema and response GptlDﬂE are récarded on tape and

played far examinees who respand in a chklet




- Data Source

A trail run of the model version was conducted with second and third
graders. No procedural difficulties were encountered ana the viewing
angle of the stage was set so that all students could see tne &Qdéls
clearly from theilr desks. The iel version and also tne shortened slide
version was then administered to a sample of 98 second and fourth graders

from an advantaged and a disadvantaged school in Indianapolis, Indiana.

Results and Conclusions

A measure of internal consistency was obtained for all students
taking the model version, resultiﬁg in a KR-20 of .64, which was the
same as that for thé slide veréioni No difference in internal consistency
was found between the two f@rmssat the advantaged school. However, in the
disédvantaged scnool, the KB—ED for the siide version was .63, or somewhat
nigher than the .49 for the model version. This difference appéars mainly
in the fourth grade sampie ani can be seen from the item analyses to
be due to a general disagreem&nt on the correct answer for several items.
Althaugh'the discrepencies in these items should be in%estigaﬁed before
theimaﬂél form is uéed with disadvantaged groups at this grade level,
other evidence shows a strong similarity between the two forms.

" Students at the advantaged school who had taken the model ve;sion

of the Inventory were retested after about two weeks on the slide version.

second grade to .69 for fourth grade, or .73 for the combined sample.
Also, the general pattern of PESP@ﬂSéSQ as snown by the proportion of

‘students choosing each alternative, changed mafkédly between the original




form and the model version on only three of the twenty-five ltems,

Mean jtem difficulty for the model version of the Iﬁv@ntéry in ﬁhe
advaﬁtaged achool was .67, as compared to .68 for the slide versicn 

in the same school. However, a greater difference di¢ appear in mean
it&m,diffieulty within the disadvantaged school. The model version was
somewhat more difficult, with a mean item difficulty of .57 compared to
<64 far.tﬁe sllde version. This difference was once again mainly at the

fourth grade level.

implications

To date, the ﬁedel veraion of the Purdue Elementary Problem Solving
Inventory appears to be an internally eanéistent, equivalent jarm of' the
ariéinal slide version. However, furthgr investigati@nrintm its use with
disadvantaged papulétions seems to'be merited. In particular there is g
heed to determine the valldity of the three dimensicnal form 45 a measure

of problem solving abllity as compared with the original form of the test.
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