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SUMMARY PAGE

PROBLEM

To determine if the written versus the oral performances on visual
perceptual and cognitive tasks would 1dentify a preferred response modality
in submarine school students, Secondly to compare the performance of these
submarine school students with that of sonar operators from a previous
investigation using the same visual perceptual tasks.

FINDINGS

The submarine school students' performance was similar in both the
written and oral situation for all of the visual perceptual tasks eXcept
one: on the Hidden Patterns Test the written performance was significantly
better than the oral performance. When their performance on the visual
perceptual and non—perceptual tasks were compared to past performances of
sonar operators, the sonar operators were significantly better on the
Gestalt Completion Test, GCT, and Arithmetic. They were also older than the
present enlisted submarine school men.

APPLICATION

These results suggest that on most visual perceptual tasks both the
written and oral responses produce similar performances by the submarire
school students. But with a visual perceptual task that required them to
identify a configuration ttat had perceptual distraciions, the writter
performance was significantly better than the oral., Since flexibility of
visual closure is often very useful ivn carrying out the tasks that
submariners are required to do, and since oral respcnses are used in the
performance of their duties, submarine school students should be traired to
give more oral responses -to compleX and distracting visual perceptual
situations. Secondly, the comparison of sopar operators with this sample of
enlisted submarine school students showed that submariners had higher speed
of closure, GCT, and Arithmetic scores. Also their mean aze of 24,8 was
higher than the mean age of 20.24 found in this sample. The results
support the idea that high cognitive abilities and speed of closure are
desirable characteristics in sonar operators.
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ABSTRACT

This study investigated whether or not two different types of
response f{oral versus written) on a battery of visual perceptual tasks
result in significant differences in performance in submarire school
students, Secondly, the study compared their written performance to the
performance in a past research investigation with submarine sonar operators
using the same battery. The visuval perceptuzl ard cognitive tasks included
a broad selection of visual perceptual abilities, such as speed of closure,
flexibility of closure, spatial orientation, perceptual speed, and
induction, Several norn—perceptual measures were compared with the sonar
operators' study, including the General Classification Test (GCI),
Arithmetic Test, and age.

The submarine school students demonstrated similar performances in
the two resporse modalities on all but one of the visus] jerceptual and
cognitive tasks. Only the flexibility of closure task, as measured by ETS's
Hidden Pattern Test, showed a sigpificant difference in performance: the
written responses produced a significantly higher level of performance than
the oral responses for the students. Also, their performance on several of
the visual perceptual a#nd cognitive tasks, as well as on a non—perceptual
variable, was significantly different from that of the sonar operators.
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INTRODUCTION

In an investigation by Kinrey and Luria (1980) in which visual
perceptual abilities were measured usin2 both paper—and-pencil tests and
visual displays, the researchers found no independent visual spatial factors
from the verbal and spatial, or perceptual factors. These results are
contrary to past literature which reports separate verbal avd cogpnitive
abilities from visual spatial and perceptual abilities (e.g., Anastasi,
1976; French, 1951; Thurstone & Thurstone, 1941).

Visual perceptusl response, as reported by Haber (1969), refers to
all of the processes required to process a stimulus and translate the
perception into a response. The visual perceptual response, according to
this information processing analysis, may go through the stages labelled
detection, reaction tiwe, recognitior, and identification. The present
investigation attempted to compare the response modality used in the Kinney
and Luria study with a different response modalikty in order to determine if
the items used to measure visual perceptual abilities were actually buried
in the variance because «f the response modality asked to report or identify
the visuval perceptual experience. There is evidence from neuropsvehological
studies that persons have preferred response modalities (Smith, 1982), 1if
this is true, then persons wmay perform differently using aw cral modality as
opposed to a written modality.

The factor that Kinney and Luria identified in the separate factor
analysis on the eight naper—and-pencil tests which ttey labelled visual or
perceptual factor may have had some confounding infiuence {(Guilford, 1972),
The viswval perceptual tests that loaded on that factor were Hidden Pattern,
Perceptual Speed, and Gestalt Completion Test. This study tried to separate
the differences between the performance on the oral and written medalities
on each of the visual perceptual tests in the battery. In addition, the
performance of the preseunt subjects on some mnon-perceptual variables was
compared to the performance of the sonar operators eXamined by Kinney and
Luria (1980). '

Two hypotheses were eXamined in this studys (1) There is no
significant difference between the written and oral performances of enlisted
svbmarine school students on tests of perceptual and cognitive abilities.
(2) There is no significant difference between various nor-perceptual
neasures of enlisted submarine school students' performznce and the
pexformance of a past sample of sonar operators.

Subjects Thirty-seven volunteers from the Naval Submarine School at the
Naval Submarine Base Mew London, Groton, CT participusted in the study.
Subjects ranged in ages from 18 years 5 months to 28 years 1l months with a
mean age of 20 years 24 months. Subjects' educaticnal levels srd handedress
varied.




Test Battery All subjects were administered a series of visual perceptual
tests and other non—perceptual tests and tasks., Test results for the
General Classification and Arithmetic tests were obtained from the records.
The selected tests used in the report were those tests used in a former
study by Kimney and Luria (1980) who reported detziled descriptiors of tbe
factors that these tests supposedly measure. Table T lists the tests used
in the present study. Other tests were administered and other observations
made as a part of the study; however, they will not be presented until
further analyses have been completed.

TABLE I. THE TESTS ADMINISTERED IN THIS STUDY

Visual Perceptual and Cognitive Tests

*

Hidden Patterns Test, Educational Testing Service
Perceptual Speed (Identical Forms) Thurstone & Jeffrey (1956)
Figure Classification, Educational Testing Service
Cube Comparison Test, Educational Testing Service

Gestalt Completion Test, Educational Testing Service, (French, Ekstrom,
& Price, 1963)

o 0N
.

Yon—Perceptual Measures

—
.

Age — Date of birth was recorded and age was calculated from DOB
2. General Classification Test and Arithmetic Test
3. Internal-External Control (Rotter, 1966)

Procedure The 37 students were individually introduced to the senior
investigator. At that time the purpose of the research was explained, and
each subject was given an identification number. Each test was explained
when presented to the subject. The oral or written presentations were given
in a counter—balanced pattern to control for practice effects. Half of the
subjects produced oral responses first; then the same tests were given and
written responses were required from the subject during the second part of
the testing, The other subjects produced written responses to the test
first, and then oral responses were requested to the tests. Total testing
time was 75 to 90 minutes. All volunteers were tested for handedness and to
see if they needed corrective lenses.




RESULTS

The first question was whether or not there would be s significant
difference between the written and oral performances of the erlisted
submarine school students on the various perceptual and ccgnitive tests.
Table II gives the mean scores and their standard deviations for the varicus
tests with both resporse modalities. A randomized block analysis of
variance was performed on all sets of written and oral perfu :ances on the
tests. The written performance on the Hidden Patterns Test was
significantly higher than the oral performance (F (1,27)=6.039, p< .05)
for this group of enlisted sutmarine school students. This test supposedly
measures the ability to identify one oxr more configurations in spite of
perceptual distractions. Tlere were no differences between tlie two response
medalities on the other tests,

TABLE II. MEAN SCORES CN VISUAL PERCEPTUAL AND COGNITIVE TESTS
FOR WRITTEN AND CRAL RESPONSES

Response dcdolities

Tests Written : fral

X 8D X 8D
Hidden Patterns Test 79,00 16,07 71.84 22,68
Perceptual Speed 66,57 10,67 70,49 15.86
Tigure Classificatior 69.49 19,42 70.78 15.61
Cute Gomperison 27.38 7.78 28.51 8,32
Gestalt Completion 12,97 5.07 13.75 4,25

The secend question was whether or not there were significant
differences betweeu these submarire school students and a former sample of
sonar operators. Differences between the means were analyzed using the
Student t test for the vistal perceptual, cognitive, anrd the non—iexrce tual
variatles. TFour of the variztles, one perceptual, two cognitive, and one
not-nerceptual veriable were significantly different from the former sawrple
of sonmar operators. Table III gives the means and standard deviations of
the scores on the various tests for both respovse wodalities., The Yidden
Patterns Test was not analyzed due to a difference in scoring technigue-.
llowever, this was the only visval perceptual test that produced significant
Cifferences in performance under the written and oral respounse for this
Ragrple.




Table III, HEAN COMPARISON OF PERCEPTUAL, COGNIULVE, AND HON~PERCEPIUAL
VARIABLE BETWEEN SONAR CPERATORS AND SUBMARINE SCHOOL STUTLFRTS

Groups
Variables Sorar Qperatcrs Submarine Schoel Students
n =100 n =37
M SD p 3sD £

Cestelt Ccoupletion

Test 15.6 4,0 12.97 $.07 3.76%
General Classifi-

cation Test 60,2 7.2 57.11 5.32 2,65%
srittretic Test 58.¢€ €.1 56,19 6.33 2.01%
Hidden Patterns Test 166.3 34.9 79 15,07 :
Age 24,8 5.2 20,24 2.34 S.11*
df = 80

*p .05 two-tailed test
Compariscn not wade because ¢f difference in scoring techniques,

DYSCUSSICH

Performance on the visual perceptual tests was similar for both the
written and oral resporse modalities for all the tests except the Eidden
Patterns Test. This particular type of test-—as defined Ly Thurstone
(1938)--is cortroversial, lhowever, “eceuse it tas some confoundiry fociors.
Jrctor analyses have shown thut it is possible to fit this test into several
categories, but neither visual closure nor perceptuzl speed truly eXpleinrs
it (Guilfcrd, 1972). The test's visual, right-hemisjhere stimulus,
requiring a left-hemisphere response, resulted in significantly better
written performance. It is quite possible that the overlearned writlen
response dominates the less used oral response. The resulling response may
have been the result of many underlying processes. ldorecver, the subjects
ray have used more irner verbalization to solve the oral task which required
that they produce z different number from one to ten for each correct:
identification. If, for eXample, the correctly ideniified fatternr was in
the third figure, the subject would tave to control his impulse to say any
of the other nine numbters. Hcwever, in the written response situation the
subjects were just required to mark an X beneath the correctly located item.
Moreover, the process of the stimulus ercoding and production of a verbal or
oral response are both complex. The written response modality may just be
easier than the verbal for this type of task.

The two cognitive neasures, GCT and Arithmetic, distinguisbed
between the sonar operators svnd the enlisted submarire schoel students., The
Cestalt Completicon Test, which was previously identified by Kinrey and Luria
(1980) as a visval or gerceptual factor, factor loading .76, was also
siinificantly different for the two samples. Sonar operators performed
better on this test. It may be noted that the sorar operators have been
subjected to a much higher level of screening., In additiov they were
siznificantly older and therefore pessibly wore wature.




These findings suggest that on particular visual perceptual tasks,
as measured by the Hidden Patterns Test, better performance is produced
with a written response. But on the other tasks the submarine school
student could just as easily give either 2 verbal or written response to a
visual perception task., Moreover, submarine school students and sorar
operators differ on cogritive abilities as measured by the GCT and
Arithmetic., Visual perceptual ability also differs between the zroups,
althougb this particular vistal perceprual ability say leve ¢ coinitive
component in it. Lastly, ag%e was alsc 8 contributing varieble in
differences between the grovps. Aze alsoe brings with it a different level
of maturity and possibly some chanies ir visual perceptual avd cognitive
performances,

Furtber analyses are needed to incorporate other important varizbles

such- as handedness, speed of wmacual performance, and possibly an objective
measure of oral response so as to evaluate reactiop time. In addition

pbysiological measures should be exzmined simultaneously to determire if the

different response modalities actually correlate with specific brain
activity in either hemisphere.




REFERENCES

Arastasi, a. (1976), Psychological testing (4th ed.) Hey York: Hacmillan.

French, J. W. (1951). The description of aptitude and achievement tests in
terms of rotated factors., Psychometric Monogzraphs, No. 5.

French, J. %., Ekstrom, R. B., & Price, L. A. (19633, anue

1 for kit of
reference tests for cognitive factors.(Rev), Princeton, NJ: Educational

Testing Service.

Guilford, J. P. (1972), Thursiove's primary mental abilities and
stricture~of-irtellect abilities. Psychological Bulletin, 77, 129-143,

Zaber, R. N. (Ed.) (1969), information processing approaches to visual
perception. ilew York: Eolt, Rinehart and ¥inston, Inc.

Kinney, J. S. & Luris, S. M. (198C), TFactor analysis of perceptual and
cogvitive abilities tested by different methods., Perceptual and Motor
¢kills, 50, 59-65.

Rotter, J. B. (1966), Generalized expectarcies for internal versus eXternal
centrol of reinforcement, Psvchological Monographs: General and Applied,
20, No. 609.

Smith, A. (1982). 3Symbol digit modalities test revised. Los Angeles, CA:
Western Psychological Services,

Thurstene, L. L. (1938) Erimary mental abilities. ZEPsychometric Monographs
No. 1.

Thurstone, L. L., & Thurstone, T. G. (194l), Factorial studies of
intelligence. Pgsychoretric lionographs, No. 2.

Thurstone, T. G. & Jeffrey, T. E. (1956), Perceptual speed Chicago, IL:

Industrial Relations Center, Luviversity of Chicago.




UNCLASSIFIED
SECURITY CLASSIFICATION OF THIS PAGE (When Data Enterad)

READ INSTRUCTIONS
REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM
1. REPORT NUMBER 2. GOVT ACCESSION NO, 3. RECIPIENT'S CATALOG NUMBER
NSMRL Report No. 1665
4. TITLE (and Subtitle) S. TYPE OF REPORT & PERIOD COVERED
IDENTIFICATION OF PREFERRED RESPONSE MODALITY
CN VISUAL PERCEPTUAL AND COGNITIVE TASKS OF Interim report
BASIC ENLISTED SUBMARINE SCHOOL STUDENTS 6. PERFORMING ORG. REPORT NUMBER
NSMRL Rep. No. 1065
7. AUTHOR(s) 8. CONTRACT OR GRANT NUMBER(s)

Essie P. Knuckle
Alma P, Ryan

°. . PROJECT, TASK
S. PERFORMING ORGANIZATION NAME AND ADDRESS 0. PROGRAM ELEMENT. PROJECT
Naval Submarine Medical Research Laboratory
Naval Submarine Base New London 65856N M0100.001-1023
Groton, Connecticut 06349
t1. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE
Naval Submarine Medical Research Laboratory 30 Sep 1985
Naval Submarine Base New London 13. NUMBER OF PAGES
Groton, Connecticut 06349 6
14, MONITORING AGENCY NAME & ADDRESS(1f different from Controiiing Oftice) 15. SECURITY CL ASS. (of this report)
Naval Medical Research and Development Command UNCLASSIFIED
Naval Medical Command, National Capital Region
Bethesda, Maryland 20814 1Sa, gggg&gﬂgnCAﬂON/oowuGRADING

16. DISTRIBUTION STATEMENT (of this Report)
Approved for public release; distribution unlimited

17. DISTRIBUTION STATEMENT (of the abstract entered in Block 20, it different from Report)

18. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on reverse side it necoesary and identify by biock number)

perceptual tests; cognitive tests; response modality, sonar operators

20. ABSTRACT (Continue on reverso side If necossary and identify by block number)

This study investigated whether or not two different types of response (oral
versus written) on a battery of visual perceptual tasks result in significant
differences in performance in submarine school students. Secondly, the study
compared their written performance to the performance in a past research
investigation with submarine sonar operators using the same battery. The visual
perceptual and cognitive tasks included a broad selection of visual perceptual
abilities, such as speed of closure, flexibility of closure, spatial orientation|

DD ,':2:‘“73 1473 EDITION OF 1 NOV 65 IS OBSOLETE UNCLASSIFIED
S/N 0102-014-6601 |

SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)




UNCLASSIFIED

SeLRITY CLASSIFICATION OF THIS PAGE(When Data Entered)
20. continued

perceptual speed, and induction. Several non-perceptual measures were
compared with sonar operators' study, including the General Classification Test
(GCT), Arithmetic Test, and age.

The submarine school students demonstrated similar performance in the two
response modalities on all but one of the visual perceptual and cognitive tests,
Only the flexibility of closure task, as measured by ETS's Hidden Pattern Test,
showed a significant difference in performance: the written response produced
a significantly higher level of performance than the oral responses for the
students. Also, their performance on several of the visual perceptual and
cognitive tasks, as well as on a non-perceptual variable, was significantly
different from that of the sonar operators.

UNCLASSIFIED

SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)




