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CONVERGENT AND DISCRIMINANT VALIDATION OF THE FRENCH AND

GUILFORD-ZIMMERMAN SPATIAL OﬁlENTATION AND SPATIAL -

VISUALIZATION FACTORS -

Gary D. Borich - : and Patricia M. Bauman

The University of Texas ‘ ’ ‘Indiana University

Although iesearch_ers generaily agfée‘ that a spatial abilit;y factor
exists, there"'.ha‘s begh coﬁtréversy concer,ningt the nature of f:he_ éon-'
struct and its sub-factors;. The exiséen‘cé of several spatial vaactors
and instruments for their measuré_ment have been povsif:edbby Ffehch (1951) .
. French, Ekstrom‘,‘ and Pricé (1962), aﬁd Guilford'énd Zimmerman (1956).
| After reviewing several factqri&l studies, French (1951) described
th spatial factqfs: spatial orvientati.o.n and spatial visualization.
French de'f‘i‘ned‘ épatia; otientation as the ‘aptitude to remain unbconfbused
: by the changing oriféntatli.ons‘ in which a spatj.al bcénfiguration may Be |
'vpresénted ,aﬁd $batia1 visualization as the éptitude to compréhen&
‘J.'..mrabginbar_y movgnient- in th:;ee-_c‘_iir.@nsipnal space. |

French, et al. (1962) selected two ‘tests for the measurement of
these constructs. The spatial orientation test 'requires the comparison
of two cubical blocks. The respondent is asked to indicate whether the
two blocks are the'same or different according to symbols written on
their faces.

The French visualization test requires an examinee to imagine the

folding and unfolding of a piece of paper which, when folded, has been
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perforatec’ (s:.mulated by circles drawn on the paper) one or more times.

Out of five alternatives an exam:.nee must choose the alternative which
represents the paper after it has been unfolded and the perforations
have been made. |

Guilford and Zimmerman (1956) postulated two aptitudes which th‘ey‘
also called spatial orientation and spatial -visual.ization-. Two tests |
of the Guilfordezimennan Aptitude suruey were designed to measure
thes‘e constructs. The authors referred to spatial orientation as an
‘ ability to app'reciate spatial relations' with reference to ‘the’ body of
the obser_Ver.. The awareness_ of whether one object is to the right or E
. left, higher or lower, or nearer or farther than_ another is the bessen-'
tial nature of their factor. | . | |

The Guilford-zimmerman test for spatial orientation requires an
examinee to imagine that he is riding in a boat’ whose prow is always
v1s1b1e in the foreground of the pictures comprising each item. In
the first picture one sees the prow of a boat and some portion‘of,the
.seascape 1n front of the boat. In’ the second pic.ture the boat‘ has
changed its position. Tne examinee is asked to compare pictures to
»determine the boat's new headingprior to marking one of five alter- g _ L - |
~ natives. | | | | | |

Guilford and Zimmerman described spatial visualization as a pro-
cess of imagining movements, transformations, or other changes in visual
objects. The Guilford-Zimmerman test for spatial visualization con-
sists of a picture of an alarn\ clock and a sphere with directional
arrows. The respondent is asked to visualize the rotation of the clock
as it is moved into different positions according to the directions of
the arrows. One out of every five choices pictures the clock in its

final position,
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French, et al. (1962) and ‘Guilfqrd and Zimmerman (1956) posited
two sets of traits which are generally equivalént to -each other.

These traits and the meanings ascribed to them by their autiiors are:

French, et al,

. Spatial orientation (SO) = definition: remainirigiunconfused by |
: ' changing orientatior.,

task: determine the similarity or
- difference in cubical blocks from -
symbols on their faces.

Spatial visualization (sv) definition: comprehending imaginary
' ' movement in three-dimensional space.

~task: follow movement of péper with
~ holes from folded to unfolded position.

Guilford-Zimmerman
_Spatial orientation (S0) ‘ - definition: awareness that one object
o " is higher or lower, left or ‘right,
nearer or farther than another. ‘
task: determining a boat's position
from‘changing‘seascape. o T
- spatial visualizatior (SV) definition: .the process of imagining

' movements, transformations, or other
_changes in visual objects. ‘

task: follow movemeht of an ala'rm, :
clock f?:om'directiqnal arrows. |
| Thé multitraiﬁ-.mul.t':’ime.thod mafrix (Cainl;bell and Fiéke, 1959) is a
technigque for examining convergent and discriminant validity,:prerequi-
site to the utility of traits and the tests used to measure them Con-
vergént validity is a confirmation of traits by independent measurement
methods that requires a significant correlation between two different
methods measuring the same trait. Discriminant validity requires that
the correlation between different methods measuring the same trait ex-

ceed (a) the correlations obtained between that trait and any other

‘v'
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tra‘it not having method in common and (b) the correlations ’between‘ dif-
ferent traits vwhich happen to employ the same method. Variance among
test scores can be due to method and/or trait fectors. The multitrait-
multimethod‘ma‘-.:rix presents all the intercorreletions which result
when selected traits are nleasured by two or more methods.

Purpose and procedure.  The purpose of the present study ues to assess-

the convergent and dJ.sch.m.nant validity of the tests for SO and SV
selected by E'rench, et al. (1902) and constructed by Gullford and
ZJ.mmerman (1956) . Forty randomly selected college sophomores who

had no previous knowledge of the. SO and SV J.nstruments were subjects
for the study. The Gu:.lford-ZJ.mmerman tests and Form l of the I‘rench .
tests were adnu.m.stered J.n a class room setting utcordlnq to the

published instructions. Pearson product-moment correlat:.o‘ns were com-

puted for the multitreit-multimethod matrix appearing in Table 1.

~_Table 1. Hultitriat-Multimethod Matrix for French and

Guilford-zZirmerman SO and SV testsl

Guilford-zinmemen _ French
so © sy o . so sv
Guilférd- SO
Zimmerman
sV
4
French SO (.66)
sV .55 (.51)4

1y & .05 for all correlations.
2a1ternate forms reliability reported by Guilford and Zimmerman (1956).

3Kuder-Richardson 21 reliability reported by Guilford and Zimmerman (1956).

alternate forms reliability determined by the authors.
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Results and conclusions. Values in the diagonal represent the conver-

gent validity data. significant correlations between thevFrenchdand

Guilfordfzimmerman methods of measuring SO and SV indicate that both

tests exhibit convergent validity. . |
The remaining correlations comprise data for discriminant

validation. Three validity coefficients outside of the diagonal in-

cluding both correlations between traits and within method exceed

values Wlthln the diagonal. The between-traits and within-method
correlations indicate that variance attributaole to the methods
exceeds variance-which is attributable to the traits,

Althongh the validity diagonal demonstrates convergent validity,
there is little evidence o£ discriminant validity; since correlations
of Guilford-zimmerman sv with so.and French SV:with.sc exceed_the
validity diagonal values, the authorship of the. tests comprises a

larger contribution to the correlations than do the hyoothesized

'-traits.

There is other eVidence to indicate that both method and trait
may be in common to SO and sv. For example, Roff (1952) obtained a
correlation of 75 between so and SV, a value close to the reliabili-

ties of the SO and SV tests cited by uichael Guilford, Fiuchter and

»Zimmerman (1957).

smith (1964) argued that in general authorities have yet to
demonstrate distinctions between the two hypothesized factors. Smith
concluded that a test which requires attention to the details of a
configuration probably measures g, Spearman's general intellectual
factor, more than spatial ability. If “mith is correct, the Guilford-
Zimmerman SV test might fall short of this criterion for a true spatial

test. It is possible to complete the items of that test by fixating
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on some of the details of the alarﬁiclock, e.g., the stand on which
1t rests or the buttons on its back, as one 1maglnes the movement of
the clock. The test mlght thus he a measure of g or some sub-factor of
g. The ‘same observatlons ‘apply to the Prench SO test, s1nce £ixating
,'on one cf the symbols of a blocx w0uld appear ‘to facilitate success on
the test. | | | |
There is evidence that when both SO and SV are ﬁeasured‘with
elther the French or Guilford-zimmerman tests that the variance due
to authorship_ls greater than that due to trait. From related research
Smith contended that so and évvmay not be‘distinct traits and sug-
gested an addltlonal ratlonale for between—tralt and wlthln-method

correlatlons exceedrng the val;d;ty dlagonal values.
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