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SUMMARY

The une of complex military equipment req.ires operators and maintainers to
read and understsnd technical manuals that contain not only written text but graphic
materials as well, e.g., drawings, equations, and photographs. Extraordinary
problems may develop when equipmert is given to other contries. In the context of
the turnover of American military equipment to the Vietnamese, IDA conducted a
prelininary investigation of aptitudes specially related to the understanding of
graphic material.

This study indicated that therve are differences between American and
Vietnamese (VNAF) military personnel in their abilities to cope with graphic repre-
sentation. Data on such skills are necessary for planners of training programs as
well as those who develop and produce technical documents. Our resuits lead us to
suggeat certain remedial steps to reduce these deficiencies.

METHOD

Two types of tests were administered to groups of Vietnamese and American
helicopter technicians. The first measured various aspects of spatial and numerical
abilities, as well as mechanical knowledge. Eighty-two VNAF helicopte: technician
trainees and a control group of 31 U.S. Army helicopter mechanics took the tests.
The second was an experimental test of shility to interpret two-dimensionai graphic
figurea, administered to 18 VNAF subjects and to 18 American controls, All tests

were of the "culture-fair'' variety, i.e., they were nonverbal.



RESULTS

Within the limits of our samples, there were differences in certain of the
abilities of the two groups of subjects. VNAF subjects made higher average (mean)
scores on two tests, the U.8. Army subjects scored higher on four, and five tests
did not dircriminate between the groups. Evaluating our results against other
American data, we conclude that the major differences consist of deficiency in ' ¢
Vie.namese ability to interpret two-dimensional representations of three.-dimensional
relationships, and in their ability to recogrize line drawings of tools, especially
when there are marked scale variations in the illustrations.

Results from the test of graphic interpretation were consistent with the above
findings. That is, on 37 percent of the test items Vietnamese airmen tended to mis-
interpret--by Western standards--simple line drawings that portrayed relative
positions of different objects. The same material was almost always correctly per-
ceived (only 9 percent mistakes) by the American technicians.

CONCLUSIONS AND RECOMMENDATIONS

Vietnamese mechanics may experience much more difficulty in their inter-
pretation of our technical illustrations than has been believed. This is particularly
important in view of current efforts to provide heavily illustrated training and
maintenance manuals. Ov.rall, our findings confirm a growing body of research
that people of different cultures employ different conventions in interpreting three
dhinensions represented on a two-dimensional surface. Another inference, based
on the mechanical knov: ledge test, is that Vietnamese trainees might not select
and use correct tools.

These findings suggest that illustrations will not compensate for written
language. Of practical importance, we believe, is the suggestion that deficiencies
in perceiving representations of spatial patterns can be eliminated or minimized
through training. Training to inéroue accuracy of interpretation of drawings has
been successfully demonstrated in other non-Western groups. We also propose
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training in the identiﬁoati.ou and use of tools to compensate for previous limited
exposure.

We recommend taree immediate steps: (1) collection of more information on
a wider sampling of abilities irom a greater varicty of Vietnamese subject popula-
tions, (2) collection and analysis of evidence about the actual performance of
Vietnamese technicians on-the-job, and (3) development and evaluation of special
training techniques designed to overcome whatever deficiencies may be confirmed.




I. INTRODUCTION

Industrialization and technological advances in developing coun-
tries are dependent on many factors, one of which is the emergence of
a skilled labor force. Technicians and craftsmen must be trained who
can operate and maintain, and ultimately build, the machines that a
modern civilizatinn requires. To date, industrialized countries--
Europe, Japan, and the United States--have supplied the automobiles,
aircraft, electronics, chemicals, and weapons that less developed
countries have needed. For their part, the recipients have operated
and maintained the machines that others have built, relying on foreign
technicians, at least initially, in the case of more sophisticated
equipment. Native technicians, drawn from the most Westernized seg-
ments of tha society, have moved increasingly into more active and
responsible roles. Assuming responsibility for sophisticated equipment
involves not only learning how to operate it and repair it but also
being able to schedule its utilization, *tc¢ plan the necessary stocking
of spare parts, and to manage the financial and administrative activ-
ities that go with the possession of .xodern complicated and costly
equipment.

This paper reports on a small bu: important phase of the founda-
tion of talent end skills necessary for modernization. We have con-
centrated on the level of special abilities among a particular group
of Vietnamese technician mechanics who were being trained to maintain
helicopters. While the actual performance of helicopters in Vietnamese
hands depends on a host of factors, one critical consideration is the
level of competence of maintenance personnel. A serious deficiency in
this domain cannot readily be compensated for in other phases of heli-
copter operation. At the same time, deficiencies in other phases may
lead to effects that are erroneously attributed to the incompetence of
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maintenance personnel. Competence, in turn, depends on innate ability,
training, supervision, and support.

Ability, or the capacity to benefit from training, is a matter of
prior experience and genetic factors. While there are no proven dif-
fevences between ethnic and racial groups attributable solely to
genetic factors, there are tremendous differences due to cultural
variables. Vietnamese are handicapped because maintenance manuals are
not available in their language, and even if manuals were trans.ated,
their language does not have words for ma.y of the parts, principles,
or processes that make up an operating aircraft (Sinaiko and Brislin,
1970). (However, it has been demonstrated that highly skilled trans-
lators can produce usable, high quality translations.) Less obvious,
but potentially as important, are the effects of growing up in an
impoverished material and ideational environment when one is faced
with the task of coping with the products of a markedly different,
technologically advanced culture. The specific nature of these handi-
caps, the time required to overcome them, and the best methods of
doing so remain unknown. What we do have is a body of anecdotal
accounts of successes and failures, stories of people who make the
transition easily, and the tales of others whose poor performance is
attributed to limited exposure to mechanical devices and inanimate
sources of power.*

*For evidence about Vietnam, see Sinaiko et al., 1969.
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II. METHOD

In this research we administered tests to Vietnamese helicopter
mechanics to assess the average level of certain abilities that may
bear on their job performance. Having observed helicopter technicians
at work, we concluded that the following abilities at least were
important: visualizing relationships among parts, especially after
some parts had moved; fine discriminations of short distances; rapid
differentiation between identical and dissimilar parts; picking out
some parts for attention from among all the parts that were visible;
and, most important, retaining the illustrative material in manuals to
the aircraft. From the results of these tests it should be possible
to recomm?nd special training that might enable Vietnamese to overcome

the effects of their limited experience with complex equipment.

SUBJECTS

The subjects consisted of 31 U.S. Army and 82 Vietnamese Air Force
helicopter mechanics. Both groups had just completed a 1l6-week train-
ing course given by the U.S. Army's Transportation Schools, and were
awaiting assignment to Vietnam. Although they were trained as heli-
copter mechanics, the subjects are probably representative of military
technicians of the respective countries. The VNAF trainees were high
school graduates, 20 to 22 years of age, with special training in
English prior to arrival in the U.S. The Americans ranged in age from
17 to 22 (median of 19), with a median education of Grade 1ll; two nen
had completed less than Grade 10, while four had finished a year of
college. Both groups were informed that the results of the testing
would not become a part of their records and would not affect their
standing in the armed forces. Cooperation and effort of both groups
were excellent.




TEST BATTERY

French's Tests

The tests were selected from French's Kit of Reference Tests.
This is a set of tests of specific mental abilities, each of which has
been found repeatedly to be a good measure of a specific skill such as
verbal, numerical, or rote memory activities. Extensively documenrted
in the psychological literature, each test has been standardized on
American high school or college student groups (French et al., 1963).
For *he Vietnamese subjects, the instructions and examples were trans-
lated by a Vietnamese psychologist and were administered by Vietnamese
officers.* The authors attended all sessions and administered the
tests to the Americans. Except for instructions in the subjects'
native languages, the test items themselves did not involve the use of
words. Appendix A contains the instructions and sample items for each
test.

Tosts were selected to measure a number of abilities that might
have some bearing on performance of technical military occupational
skilis.** (Although there are extensive test batteries used for the
classification of U.S. Army personnel, they were not directly applic-
able because many of these tests involve considerable use of language.)
Table 1 lists the tests by general factor, test name, and time limit.

*The translator, who had completed 40 hours of technical translation
in an earlier study (Sinaiko and Brislin, 1970), was judged as ex-
cellent, based on back-translation as well as knowledge and perform-
ance testing results.

**An obvious question arises about the applicability of giving tests,
standardized in one culture, to subjects representing a very dif-
ferent culture. We feel the practice is justified here because the
Vietnamese airmen were being trained in U.S. Army methods to main-
tain American equipment. Thus, the abilities necessary to perform
the technician's job were those measured by our test battery.




TABLE 1. TEST BATTERY DESCRIPTION

Time Limit,

Factor Test min
Numerical 1. Addition 4
2. Division 4

Spatial Orientation 3. Card Rotation 8
4. Cube Comparison 6

Visualization S. Paper Folding 6
Perceptual Speed 6. Number Comparison 3
7. Identical Pictures 3

Length Estimation 8. Length Estimation 6
9. Nearer Point 4

Flexibility of Closure 10. Hidden Patterns 4
Mechanical Knowledge 11. Tool Knowledge 10
Total 58

More specifically, the abilities measured by tests shown in
Table 1 can be described as follows:

Numerical: 1. Addition and 2. Division--the ability to manipu-
late numbers rapidly and accurately in arithmetical operations.

Spatial Orientation: 3. Card Rotation and 4. Cube Comparison--

the ability to visualize an object turned in either two or three
dimensions and to choose how it would appear.

Visualization: 5. Paper Folding--the ability to rearrange
spatial patterns. (This test does not correlate highly with Tests 3

and 4 above.)

Perceptual Speed: 6. Number Comparison and 7. Idertical

pictures--the ability to compare numbers or symbols quickly; the
second test requires subjects to recognize whether shapes are iden-
tical or different when the pictures are not rotated or turned over.

Length Estimation: 8. Length Estimation and 9. Nearer Point--
the ability to judge short distances in line drawings with and without

distracting lines.




Flexibility of Closure: 10. Hidden Patterns--the ability to
keep one or more definite configurations in mind so as to make iden-
tification in spite of perceptual distractions.

Mechanical Knowledge: 1ll. Tool Knowledge--the ability to iden-
tify common tools from illustrations and to associate pairs of tools
by function rather than similarity to appearance.

Each test began with a printed and an oral explanation and prac-
tice items. Proctors, both the authors and Vietnamese officers, who
made sure that all practice items were solved correctly, were available
to answer questions about the tests. Each test consisted of two parts,
presented consecutively with strict time limits. The time for each
part was generally brief, ranging from 1.5 to S minutes.

Each test was in a multiple-choice format so that: the subject
marked on the test sheet itself the correct answer from two to five
alternatives. The tests were scored with corrections for guessing:
number right minus number wrong for the two-alternative items, number
right minus one-half number wrong in the case of three-alternative
items, and so on.

Hudson's Test

The second test series, based on the work of Hudson (1960, 1967),
consisted of simple line drawings which are used to determine whether
a subject can interpret the conventions used to portray certain three-
dimensional information. The pictures shown in Fig. 1 are from
Hudson's test. They produce widely differing interpretations among
viewers of different degrees of =ophistication. Nearly all Western
subjects, who are experienced with books and other printed matter,
have no problem noting (1) converging lines indicating distance,

(2) the relative size of the animals and the tree, and (3) the super-
imposition of lines indicating the relative position of the hills.
“hese people correctly interpret the artist's intended message: the
hunter is trying to kill the antelope since the elephant is too far
away. Hudson has shown, however, that rural Africans tend to say that
the hunter is trying to kill the elephant, noting that the elephant is
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closer to the hunter on the paper than is the antelope. The rural
Africans miss the thrce cues mentioned above, cues that are Western
conventions.

£26 7%

FIGURE 1. Hudson's Test: Sample ltems

Since the Vietnamese are another non-Western group, we considered
that a preliminary test of their ability to interpret drawings would
be appropriate. If the Vietnamese made many mistakes, this should be
noted so that instructors who use pictures in training courses can
compensate for it.

The full set of Hudson's 6 pictures were shown individually to 18
Vietnamese helicopter technician trainees at Ft. Eustis, Virginia. In
each picture, the experimenter pointed to the four main elements: the
hunter, the elephant, the antelope, the spear. The Vietnamese subjects
were asked to identify each element, and all were able to do so. Then,
the subjects were asked the critical question: "Who is the hunter try-
ing to hit with the spear?" An error was counted if the subject
answered ":lephant," indicating that he did not interpret the three-
dimensional cues in the picture correctly. If the subject answered
"antelope," the response was marked as correct: the subject had cor-
rectly interpreted the three-dimensional cues. The pictures were also
shown to a control group of 18 U.S. Army helicopter trainees at Ft.
Eustis, the testing procedure being the same. Both groups were tested
in English by one of the authors.

(Although not directly related to the main focus of this study,
we administered a simple test of physical strength: a hand dynometer
was used to measure static strength of grip. Results appear in

Appendix B.)
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III. RESULTS

FRENCH'S TEST BATTERY

The results presented in Table 2 indicate that Vietnamese
mechanics do as well as American mechanics and high school students on
tests of Visualization, Perceptual Speed, Length Estimation, and Flrx-
ibility of Closure. The Vietnamese subjects perforimed significantly
better than our American sample on Addition and on the Hidden Patterns
test. But the VNAF scores on these two tests were almost identical
with those from samples supplied by the Educational Testing Service
(ETS). The American subjects performed significantly better than the
Vietnamese on Card Rotation, Cube Comparison, Identical Pictures, and
Tool Xnowledge. We are inclined to discount the difference on the
Identical Pictures test of Perceptual Speed because, while our U.S.
Army sample scored higher than the Vietnamese, the latter were higher
than the ETS sample.

We are led to conclude that the major differences of practical
significance were that the Vietnamese did significantly worse on the
tests of Spatial Orientation (Card Rot=2tion and Cube Comparison tests)
and Mechanical Knowledge. The “a2¢t that there were no differences be-
tween the VNAF axd American sarmples on five of the tests, and that the
VNAF subjects wére signifi~rantly better on Addition and Hidden Pictures,
rules out the possibility that the Vietnamese scores on tests of Spatial
Ability and Mechanical Xnowledge are low because of a general un-
familiarity with testing procedures. An interpretation must be sought
in the tasks presented or in the content of the test items ther.selves.

Mechanical Knowledge differentiated the American from the Viet-
namese subjects: mean scores of the 30-item test were 22, 24, and 14
for the U.S. Army, American high school students, and VNAF subjects,
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TABLE 2.

Ability and Test

Numerical

1. Addition

2. Division

Spatial Orientatinn
3. Card Rotation

4. Cube Comparison

Visualization
S. Paper Folding

Perceptual Speed
6. Number Comparison

7. Identical Pictures

Len timgtion
8. Length Estimation

9. Nearer Point

Flexibility of Closure
10. Hidden Patterns

Mechanical Knowledge
11. Tool Xnowledge

% Data supplied by Educat:ional Testing Service; S.D. = Standard Deviation.
b pifference significant at P = < 0.01.

FRENCH'S TEST BATTERY:

AND OTHER AMERICAN SUBJECTS

Msan Scores (S.D.)

U.S. Army
N=3)

32.5 (11.7)

22,7 (15.4)

139.2 (32.4)

16.4 (8.5)

9.8 (3.7)

39.9 (8.2)

68.6 (10.9)

20.5 (12.6)

28.9 (14.9)

134.2 (25.3)

21.6 (4.7)

VNAF Dif ference in Means

(N = 82) (U.S. Army - VNAF)
38.8 (10) - 6.3

27.6 (11.7) - 4.9
109.0 (37.1) 1.2

7.2 {6.5) 9.2

9.4 (4.3) 0.04
‘0.2 (7.8) - 0.3

61.5 (13.1) 7.1

18.9 (10.2) 1.6

34.7 (14.3) - 5.7
152.0 (43.9) -17.8

14.2 (4.8) 7.4

12

Wt"

2.63

1.64

4.23

s.49P

1.8

2.68

“.46

SCORES OF VNAF, U.S. ARMY,

Other Norm (.:x'oupa
Mean (and S.D.)

38.2 (10.95)
(200 HS Students)

39.4 (14.2)
(200 HS Students)

140
(Various Groups)

9.€ to 10.9
(Various Groups)

9.4 to 13.1
(Various Groups)

(No Data Avail-
able)

$5.9 (10.4)
(329 HS Students)

17.1 (9.0)
(215 HS Students)

29.0 (11.5)
(200 HS Students)

153.4
(200 HS Students)

23.9 to 27.4
(Various Groups)




respectively. We did several item analyses of responses to the Tool
Knowledge test. The first was a comparison of familiar tools (i.e.,
those that had been part of the helicopter mechanics'! course) with un-
familiar tools (i.e., those that would be recognized only from previous
experierice). An Army officer instructor at the Transportation Schools
indicated which of the 30 tools portrayed in the test were actually
used by the VNAF airmen during their training. In this analysis we
tested the hypothesis that VNAF subjects' lower scores could be ex-
plained on the grounds that over half of the Tool Knowledge test (17 of
30 items) contained pictures of unfamiliar objects. Thus, if the VNAF
technicians did significantly better on that par: of the test related
to previous experience, we could attribute their overall low scores to
a cultural or learned bias. Table 3 summarizes this item analysis.

TABLE . ITEM ANALYSIS OF TOOL KNOWLEDGE TEST: PERCENTAGE
CORRECT AS A FUNCTICN OF FAMILIARITY

Familiar Tools Unfamiliar Tools
Subject Group (13 items), % (17 items), %
VNAF 62 59
U.S. Army 86 74

It is apparent, considering the upper row in the table, that re-
cent experience had little to do with performance on this test for the
Vietnamese; there was virtually no difference in percentage of correct
responses for test items that were related to course conten:. In con-
trast, the U.S. Army subjects tended to do better on tools that had
been used in the course; i.e., their scores differed (74 percent versus
86 percent) when we separated the two types of test item. Still an-
other interesting comparison, perhaps reflecting an often-stated claim
of much more technical or mechanical experience among Westerners, is
that the Army group did better on even the "unfamiliar" tools (74 per-
cent) than the VNAF subjects did on the "familiar" (62 percent). From
these data we infer that differences on this test are not a matter only
of recent experience with the tools.
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We also analyzed performance on this test in another way: How
did overall VNAF and U.S. Army scores differ with respect to test items
that were left blank? In a very crude way, unanswered questions can be
taken as a measure of difficulty or uncertainty. The difference be-
tween the two subject populations was striking:

TABLE 4. TOOL KNOWLEDGE TEST: ITEMS LEFT BLANK

VNAF, Uu.S. Army,
% %

Questions Unanswered 11.7 0.4

Third, we analyzed particular test items in terms of how accu-
rately the two groups of subjects responded to them. Again, there was
a marked contrast. Among the VNAF group, ten items were answered cor-
rectly by less than S0 percent of the subjects; this was true for only
three items among the U.S. Army group. This is shown in Table S.

TABLE 5. TOOL KNOWLEDGE TEST: "DIFFICULT" ITEMS
(Fewer than 50 percent correct responses)

VNAF Uu.S. Army

Item (N =82), % (N = 31), %
2 338 90
5 18 93
7 46 52
8 35 39
11 28 52
13 37 49
20 23 84
23 73 49
24 37 58
27 38 100
29 32 77

: Percentage f subjects who responded correctly.
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There are at least two possible explanations for the relatively
poor performance of the VNAF group on this test. First, there could
be a difference in previous experience with tools that puts the Viet-
namese subjects at a disadvantage. Considering what we know about
growing up in Soutlheast Asia versus the United States, this hypothesis
is tenable. Second, the difference could be an artifact of the testing
situation. That is, something about the way Tool Xnowledge was
measured with this test could favor the U.S. Army group of subjects
over the VNAF group. Inspection of French's test indicates that this
might, in fact, have been true. There could have been a possible per-
ceptﬁal problem, at least for subjects who have demonstrated spatial
relations deficiencies as shown on other tests in the battery. Approxi-
mately half of the pictures in the Tool Knowledge test items are shown
in incompatible scales. The point is best made by reproducing two
items. The wide range of scales presents no problem to anyone with
sufficient experience to identify the four objects pictured in Fig. 2.

FIGURE 2. Question 27. Tool Knowledgu Test

Thus, the lug wrench (left-most sketcli) appears to be smaller than the
nut (Sketch B) although, in fact, such a lug wrench would probably be
larger by a factor of 20. 1In contrast, Fig. 3 offers a highly con-
sistent scale. VNAF subjects were 95 percent accurate on this question,
while only 38 percent answered question 27 correctly. (U.S. Army scores
were 97 percent and 100 percent, respectively.)
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FIGURE 3. Question 14, Tool Knowledye Test

Experience enables Westerners to interpret correctly the real-life
size of objects, irrespective of size discrepancies in illustrations.
But, non-Westerners, as we will show later, do not always perceive pic-
tures this way. We suggest, therefore, that the low Tool Knowledge
scores among the VNAF subjects may be as much due to an unintentional
characteristic of the test as to true inability to understand mechanical
relationships. However, the important point for this research is that
errors will likely also arise when Vietnamese look at illistrations in
manuals where there are marked variations in scale.

Although it was not. the purpose of this research to develop a
selection battery, we did examine the .correlations betweer the 1l tests
from French's Kit and Eaglish Comprehension Level (ECL) a* the begin-
ning of training and the final numerical grade earned in the course.
The correlations, based on 69 of the 82 Vietnamese airmen, are shown in
Table 6. The results indicate that performar.ce on the tests is not a
matter of comprehension of English since most correlations in the first
column are low and negative. In the second column the three tests on
which the Vietnamese are deficient correlate positively with perform-
ance in the course, a pattern which suggests that the deficiency makes
a difference in the performance of the Vietnamese.
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TABLE 6.

Test

Addition
Division

Card Rotation

CORRELATIONS OF TESTS WITH TWO CRITERION

MEASURES ON VIETNAMESE SUBJECTS (N = 69)

English Comprehension
Grade at Beginning

Cube Comparison

Paper Folding

Number Comparison

Identical Pictures

Length Estimation

Nearer Point

Hidden Patterns

Tool Knowledge

English grade at beginning versus Performance grade at end

HUDSON 'S TEST

-.19
.7
-.16
.4
.1
=23
-3
-.13
SN
-.15
SR

Performance
Grade at End

.7

-nll
.39

y = 0.19

In this test of the ability to interpret line drawings of three-

dimensional reiationships, each of 18 Vietnamese and 18 American sub-

jects examined six different drawings for a total of 108 responses per

group.

Forty of the Vietnamese responses were marked as errors because

the subjects did not correctly interpret the three-dimensional cues.

Nine subjects (50 percent) made at least two errors.

The 18 American

subjects misinterpreted only 10 (9 percent) of the 108 opresentations.

Table 7 presents these data in a different format so that a

statistical test can be computed.

The difference between American and

Vietnamese responses is statistically significant (X2 = 10.5, p < 0.01).

TABLE 7.

Nationality

Vietnamese
American
Total

VIETNAMESE AND AMERICAN RESPONSES TO HUDSON'S TEST

0

Errors

14

l to 2
Errors

LN'LNO

17

More Than
2 Errors Total
9 18
1 18
10 36
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Within the limits of our small samples of subjects, these results
suggest that the Vietnamese may not be able to interpret two-dimen-
sional drawings as well as Westerners. It is interesting to note that
the present results for the Vietnamese are similar to those for
Hudson's group of Africans who had lived in an urban environment. That
is, urban Africans did better than rural Africans, and more technically
sophisticated people did better than both. It should be remembered,
also, that our sample of 18 Vietnamese may have been able to interpret
pictures better than many of their countrymen because they had been in
the United States for 16 weeks, and were thus somewhat '"Westernized."

These preliminary results suggest that more testing should be done
on larger samples of Vietnamese subjects to determine the extent to
which they can use and interpret two-dimensional drawings and other
graphic material. If the above results are supported in subsequent
testing, those who use pictures in training courses should make sure
that the Vietnamese can understand them. Finally, the most effective
techniques and the length of time necessary to train non-Western people
to use graphics should be determined.
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IV. C[CISCUSSION AND IMPLICATIONS

SPATIAL ABILITY

The use of pictures in technical information presentations assumes
that illustrations aid the technician in his understanding of the
accompanying text. In the case of technicians working in a second
language (e.g., Vietnamese using American materials), pictures are
4enerally believed to be even more important because, presumably, they
transcend limitations of words written in an unfamiliar (or marginally
familiar) language. Some people have proposed that new training and
maintenance materials for equipment going to Vietnam be heavily illus-
trated; there have even been suggestions that picture books or "books
without words" be developed to avoid the language barrier. Our re-
sults, with both Hudson's test and the Spatial Ability tests of French's
battery, suggest that the Vietnamese will misinterpret pictures unless
they are given special training.

Hudson points out that any picture or drawing must use certain
arbitrary conventions in order to represent three dimensions on a two-
dimensional surface. There is little doubt that most Americans, having
extensive experience with pictures, interpret Western conventions better
than Vietnamese. Our findings, confirming what Hudson learned with
rural Africans, underscore the need to provide special training in in-
terpreting technical illustrations.

The deficiency on the Spatial Ability tests has been found among
peoples in many developing countries: Philippines (Guthrie, 1963),
Vietnam (Cassel, 1963), Samoa (Alailima, 1961), and in Africa (Mundy-
Castle, 1966). It cannot be attributed to unfamiliarity with testing
situations since the Vietnamese did as well as or slightly better tian
American subjects on other tests given at the same time and place. It
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is a specific circumscribed deficit since we find no differences on
tests of Perceptual Speed, Visualization, and Length Estimation, and
tests which require the subject to locate embedded or hidden figures.
This spatial ability involves "perception of the position and con-
figuration of objects in space with the observer himself as a reference
point" (French, 1963). A high degree of such an ability would seem to
be important for persons responsible for the assembly and care of
equipment where the individual must consult diagrams and illustrated
operating and maintenance instructions.

PICTORIAL DEPTH REPRESENTATIONS

Cross-cultural researchers have used visual illusions and other
types of stimuli to compare thc percentual abilities and habits of
Westerners and non-Westerners. These studies are useful because they
demonstrate that, when well-learned conventions are violated, sophis-
ticated subjects misinterpret what they see. Segall et al. (1966)
found that Americans were more Jikely to misinterpret the Muller-Lyer
figures than were Africans. In this task, showr in Fig. 4, the subject
is asked which horizontal line is longer. In the illustration below
line A is equal to line B. However, a majority of Western subjects
sees line B as longer, because of the artist's use of the "arrowheads,"
which is convention for depicting angles.

Leibowitz et al. (1969) had American and non-Western subjects
(Pacific Islanders) look at an abstract form of the Ponzo illusion
(Fig. 5) and also at a photograph of the illusion in the real world
(boards on railroad tracks). The non-Western subjects had seen rail-
road tracks only in books and motion pictures. All subjects reported
identical illusions to the abstract figure, but Western residents were
more subject to the illusion in the railroad track picture, a situa-
tion with which they were familiar. These differences have recently
been replicated with African residents (Pick, 1970).
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I A
FIGURE 4. The Muller-Lyer lllusion

FIGURES. The Ponzo lllusion
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In addition to studies with illusions that have demonstrated the
role of experience in perception, Hudson's work in Africa (1960, 1967)
has shown that people have to learn conventions designed to indicate
how far an object is from the viewer. The work of Deregowski (1968)
supported Hudson's findings and suggested that while African subjects
could identify the objects in the picture, they did not accurately
interpret the relative positions of the hunter and animals.

Especially interesting is Hudson's findin that urban African
groups who have had contact with pictures do better than their rural
counterparts. This suggests that the ability to use pictures accu-
rately can be learned.

I day-to-day activities, Vietnamese do not confuse the relation-
ships in space of real objects when they see and work with them; the
problem may come when they deal with certain kinds of pictorial repre-
sentations. This becomes a matter of potentially great importance
when a Vietnamese is asked to look at a diagram or illustration in a
technical manual and then to take the appropriate steps with equipment.
It has been shown that line drawings, even photographs, are not cul-
turally universal; there are conventions by which positions and rela-
tionships are depicted, conventions which vary from one culture to
another as surely as the conventions of sounds which we call language.

OTHER GRAPHIC CONVENTIONS

It may be useful to consider cultural variations in the depiction
of spatial relationships in two dimensions. The artist's first impulse
is to draw something the way he knows it rather than as he sees it from
a single specific vantage point. Ancient Egyptian figures, for example,
had eyes and torsos in front views but noses and profiles in side views.

Rubbinre from Angkor Wat show elaborate scenes of victory celebra-
tions in which the most important figure is placed in the center; the
crowd's depth is shown by superimposition of one figure over another
and not by relative size or position on the tableau. Other events re
present above and below the main scene although these secondary mat .
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bear a different spatial relationship in real life to the central hero.
In this case, varying size is related to social standing rather than
to distance from the viewer.

Art historians indicate that renaissance artists developed current
Western techniques of dealing with perspective. But these are not
universal. Present-day Chinese, Japanese, and Indian art may not be
pleasing to a Western observer who has not learned to use an oriental
artist's techniques of representiny spatial relationships.

Finally, in a review of research in Africa, Hudson (1967) points
out that many persons of limited literacy misinterpret the messages
contained in posters and illustrations, graphic devices chosen to cir-
cumvent the hardicap of their limited ability to read. He concluded,
"Representation which depends upon specific graphic conventions, upon
symbolism and serialization will increase the likelihood of mispercep-
tion and reduce the probability of comprehension." Even skilled work-
men, in Hudson's samples, failed t> understand that @ sequence of
pictures implied a sequence of events and did not interpret correctly
artists' conventional portrayals of human emotions or activities. The
partially acculturated were not able, for instance, to interpret safety
posters that encouraged certain work procedures.

The»e are so many conventions involved in iliustrations that
pictorial material should be tested for comprehension just as is done
with written material.

PSYCHOLOGICAL TESTING IN OTHER CULTURES

Ther: is evidence from still another country of the direct applic-
ability f testing procedures to military personnel from a cultural
background markedly different from that of American military personnel.
Kotula (1965) reports the adaptation of U.S. militavy tests to the
Korean situation. It was assumed from the outset that skills and
abilities required for Republic of Korea Army (ROKA) jobs were much
the same as for U.S. Army jobs, an assumption based on similarities of
organization and identity of equipment. Koreans and Americans developed
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a general Mental Qua]ification test that contains Vocapulary, Arith-
metic Reasoning, Cute Counting, and Spatial Relations items. This was
followed by eight tests to help with classification. Again, following
U.S. experience, these tests included Attention to Detail, Spatial
Clerical Aptitude, Transport, Arithmetic Reasoning, a Personal Inven-
tory, a Job Specialties test, and a Vocabulary Reading test. Valida-
tion and application of thase tests to classification procedures
followed U.S. Army procedures. Other than translating established
tests into Korean, relatively few adaptations were made to take Korean
cultural factors into account. The pressures of the immediate situa-
tion ruled out any other approach. Unfortunately, we do not know the
extent to which the testing program proved useful to the Koreans.

At the end of the report, Kotula, paying attention to the effect
of cultural differences on abilities ana performance, offers some
principles that he feels are important for selection and classification
in other societies; since these same factors influence performance on
the job they are significant to our concerns as well. He emphasizes
the importance of "taking into consideration such cultural character-
istics as the general educational level in the culture, technological
level of development, ethnic origins, language structure, social struc-
ture, general economy, military strength and structure, and value
systems" (Kotula, 1965, p. 18). Insofar as these factors differ from
those found in the United States, different strategies have to be
developed to make optimum use of indigenous manpower. A strategy
common to America and Korea did not seem possible. Kotula also pointed
out that skills have to be developed since there is not a reserve of
mechanical information and a technical vocabulary in recruits from an
underdeveloped country.

At the level of attitudes and values Kotula observed that Koreans
tended to encourage the development of a different adjustment to mili-
tary service, emphasizing obedience and trustworthiness more than
intelligence, leadership, and stamina. By implication, some attention
in Vietnam should be directed to the patterns of relationships between
different levels of command because there may be elements in the
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indigenous command stfucture, patterns of authority and responsibility,
which impede the acquisition and implementation of good maintenance
procedures. For example, in many countries it is not considered
dignified for a person of high status to get his hands dirty or even
to know much about machinery. This can lead to a dangerous division
between technical understanding of equipment and authority to make
decisions about its maintenarce and use. These considerations, how-
ever, are beyond the scope of the present study.
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V. TRAINING TO INTERPRET DRAWINGS

We know of at least one published experience with training un-
sophisticated people to understand mechanical drawing. Dawson (1967)
has tested a simple training technique for teaching inexperienced sub-
jects how to interpret three-dimensional drawings. Subjects were told
to look through a small square cut out of a piece of cardboard; beyond
the square hole was a window. Using this view, subjects were to sketch
the dominant lines in the outside scene on the window surface. Dawson
says of his method, "...The result was a three-dimensional representa-
tion of the outside scenery on a flat surface, the window. The use of
this technique made it much easier for Ss to understand the methods
used for representing scenery in three dimensions on a flat surface...."
Subjects continued the "window drawings" until they could make drawings
of three-dimensional objects using standard cues of size, overlap, and
convergence. There was one one-hour session eacn week over an eight-
week period. As the sessions progressed, subjects sketched simiiar
scenes on paper. More complex spatial forms were used as models for
sketches. The last phase of training required subjects to view photo-
graphs of the same area they had been drawing.

Dawson's trainees were compared on three-dimensional perception
test scores with a control group that had not received training. A
statistically significant difference was demonstrated favoring the
specially trained group.
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VI. CONCLUSIONS AND RECOMMENDATIONS

As part of a larger study of the problems associated with train-
ing the Vietnamese to take over American military equipment we have
examined certain special abilities and aptitudes of samples of Viet-
namese and American helicopter mechanics. The tests assessed skills
considered impnortant to effective work as a mechanic, including
various numerical, spatial, and perceptual aptitudes. Instructions
were given in Vietnamese or English, but the test items themselves
were nonverbal (see Appendixes A and B).

There were no differences of practical or applied importance be-
tween the groups except on tests of Spatial Abilities and of Tool
Knowledge. In both cases the deficiency of the Vietnamese can be
attributed to experience and background factors and can probably he
corrected by training and special care in preparing illustrations.

These results call into question the assumption that language
barriers can be lowered by a more liberal use of illustrations. This
research and that of others, especially in Africa, indicate that even
literate subjects may have poorly developed abilities to deal with
pictorial representations of three-dimensional relationships. The
evidence from Africa, as well as our data, indicates that subjects
have to learn to utilize the illustrator's cues if they are going to
perceive three dimensions as the illustrator intends.

There is evidence suggesting that the difficulty with interpreting
the pictorial representation of three dimensions can be handled by a
short period of special training (see Dawson, 1967). Teaching Viet-
namese to use the various conventions of Western illustrations should
enable them to interpret illustrations more quickly and accurately.
Once this instruction has been provided, more illustrations may help to
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reduce language difficulties. The significance of our data is the
implication that people have to learn to read illustrations in the
same sense as they have to learn to read print.

In addition, when objects illustrated are relatively unfamiliar,
great care must be taken to make sure that the Vietnamese see the
object in the proper scale. The danger that they will be confused by
different scales may be quite great when an illustration is offered of
various parts of the structure with blowups, side views, and other
illustrative aids. Such a page in a manual may have several different
scales without giving any indication of this fact to the viewer.

These problems of scale differences in drawings can be reduced if
the illustrator constantly bears in mind the need to minimize scale
shifts and presents whenever possible a familiar reference, such as an
illustration of a human hand, so that the Vietnamese can infer imme-
diately the real size of the object illustrated.

A third point is that Vietnamese are unfamiliar with some of the
tools that Americans recognize immediately. The converse would also
probably he true. The Tool Knowledge deficit can be overcome by addi-
tional experience on the part of the Vietnamese. The implication,
however, is clear that we should not assume familiarity by the Viet-
namese with many tools that are commonly used by Americans.

What is most important, however, is not so much the measured
abilities of Vietnamese but, rather, how well they do their jobs. We
recommend, then, that much more needs to be learned about actual per-
formance of military tasks, under field conditions. This would in-
volve systematic, large-scale observation of day-to-day performance of
Vietnamese technicians in a wide range of tasks. It is as important
to identify areas of strength as well as areas of weakness.
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FRENCH'S XIT OF REFERENCE TESTS:
INSTRUCTIONS AND SAMPLE TEST ITEMS

ADDITION TEST -- N-1

This is a test to see how quickly and accurately you can add.
It is not expected that you will finish all the problems in the time
allowed.

You are to write your answers in the boxes below the problems.
Several practice problems are given below with the first one correctly
worked. Practice for speed on the others. This practice may help
your score.

Practice Problems:

4 7 12 84 7 34 17 45 31 80
9 6 5 54 38 8l 50 41 52 78
1l 15 67 72 80 51 74 89 19 15
14

DIVISION TEST -~ N-2

Practice Problems:

64 + 4 150 + 6 648 + 8 238 <+ 7 423 + 9

16
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CARD ROTATION TEST -- S-1

This is a test of your ability to see differences in figures. Look at the
five triangle-shaped cards drawn below.

N = ¥ o

All of these drawings are of the same card, which has been slid around in-
to different positions on the page.

Now look at the two cards below:

These two cards are not alike. The
first cannot be made to look like the
second by sliding it around on the page.
It would have to be flipped over or
made differently.

Each problem in this test consists of one card on the left of a vertical
line and eight cards on the right. You are to decide whether each of the eight
cards on the right is the same as or different from the card at che left. Put a

lus (+) or cross gx% on the card it It is the same as the one at the beginning
of the row. t a minus (-) on the card if it {s different from the one at the
beginning of the row.

Practice on the following rows. The first row has been correctly marked
for you.

Dlee d © 8 @ b & PR

ClOVCHOHCOUD
DIODOPOQOUdD

Your score on this test will be the number of cards marked correctly minus
the number marked incorrectly. Therefore, it will not be to your advantage to
guess, unless you have some idea whether the card is the same or different.
Work as quickly as you can without sacrificing accuracy.

You will have four minutes for each of the two parts of this test. Each
part has one page. .nen you have finished Part 1, STOP. Please do not go on
to Part 2 until yov are asked to do so.

DO NOT TURN THIS PAGE UNTIL ASKED TO DO SO.
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PAPER FOLDING TEST -- Ve-2

In this test you are to imagine the folding and unfolding of pieces of

paper. In each problem in the test there are some figures drawn at the left of

a vertical line and there are others drawn at the right of the line. The figures
at the left represent a square piece of paper being folded, and the last of these
figures has one or two small circles drawn on it to show where the paper has been
punched. Each hole is punched through all the thicknesses of paper at that point.
One of the five figures at the right of the vertical line shows where the holes
will be when the paper is completely unfolded. You are to decide which one of
these figures is correct and draw an X through that figure.

Now try the sample problem below. (In this problem only one hole was
punched in the folded paper.)

B C D E

] . J I:"A—| . . : ... . o

The correct answer to the sample problem above is C and so it should have
been marked with an X. The figures below show how the paper was folded and why
€ is the correct answer.

{...-.-..t 'l ...... j L.-..v...;

In these problems all of the folds that are made are shown in the figures
at the left of the line, and the paper is not turned or moved in any way except
to make the folds shown in the figures. Remember, the answer is the figure that
shows the positions of the holes when the paper is completely unfolded.

Part 1 (3 minutes)

3 id Lo b B R
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NUMBER COMPARISON TEST -- P-2

This is a test to find out how quickly you can compare two numbers and de-
cide whether or not they are the same. If the numbers are the same, go on to
the next pair, making no mark on the page. If the numbers are not the same,
put an X on the line between them. Several examples are given below with the
first few marked correctly. Practice for speed on the others.

659 659 7343801 7343801
73845 X 73855 18824 18824
1624 1624 705216831 795216831

IDENTICAL PICTURES TEST -- P-3

How fast can you match a given object? This is a test of your ability to
pick the correct object quickly. At the left of each row is an object. To the

right are five test objects one of which matches the object at the left. Look
at the example below:

© OP®SOE

[ Dom oo

The third test object has been marked by blackening the space below it
because it is the same as the object at the left.

Now practice on the problems below. Mark them as fast as you can:

O 9 00e0

o o o o

A

A\
®
&

IfD0&® o[y 1D
p[d2 0 ® i
IER0® 0\

IEDI® 1

®
g
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LENGTH ESTIMATION TEST -- Le-1

This is a test of your ability to compare lengths of lines by eye. Shown
below is a box containing five pairs of lines of differing lengths marked A, B,
C, D, and E. Each pair consists of a vertical and a horizontal line of the same
length. The lines marked A are the shortest and those marked E are the longest.
(Both vertical and horizontal lines are shown in the bcx because some people
think that two lines of the same length look different lengths when one is
vertical and the other is horizontal.)

Below the box of lines are two rows of test lines numbered from 1 to 10.
The lines in the first row are the same long% as ones in the box. The lines in
the second row are twice as long as ones the box. Beneath the number for
each test line write the lstter of the line which is the same length or half as
%_?g as the test line. Measure the lines with your eyes.” Do not use your
ngers or your pencil.

Now try the practice items. The correct letter has been written beneath
the number of the first item in each row.

:
/
\
/

\
‘
\,
Y

The answers to the other préactice items are as follows:
2-D; 3-E; 4 -8B ; S-C;
7-E; 8 -4 9-3B; 10 - D .
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NEARER POINT TEST -- lLe-3

This is a test of your ability to compare small distances quickly. Each
problem has a cantral point (®) surrounded by some lines and circles, among
which there is a dot marked "a" and a dot'marked "b." You are to decide which
of the two lettered dots is nearer to the central point. Pay no attention to
the circles or lines that coms Detween the dots and the central point. Blacken
the correct box to show your choice. You are allowed to use your fingers or
poncilltolhclp you, but this will be to your disadvantage if it makes you work
more slowly.

Practice on the following problems:

I1I. Iv. v.

IL,\'! . .
e 0| | ¥ | &

2% | 2% | ?% | % | %

I.

0 .

The arswers to the above problems are as follows: I is b; II is a; III is
b; IV is a; V is a.
HIDDEN PATTERNS TEST -- Cf-2

How quickly can you recognize a figure that is hidden among other lines?
This test contains many rows of patterns. In each pattern you are to look for

the model shown below:

The model must always be in this position, not on its side or upside down.
In the next row, when the model appears, it is shown by heavy lines:

EBXTT %

Your task will be to place an X in the space below each pattern in which
the model appears. WHow, try this row:

1. 2. 3. k. 5. 6. 1. 8. - 9 10.
\ 5 |

XX KN NN A XK X

() () () () () () () () () )

You should have marked patterns 1, 3, 4, 8, and 10 because they contain
the model.
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TOOL KNOWLEDGE TEST -- Mk-1

This is a test of what you know about tools and their uses. Each problem
in the test consists of a row of pictures. There is a picture at the left of
the double lines, and there are three pictures on the right of the double lines.
The pictures on the right are lettered A, B, and C. w ~re to decide which
piece of equipment shown in the pictures on the right ;nost commonly used with
the piece of equipment pictured at the left. Indicate your answer by writing
the letter of the correct picture between the double lines.

Now try the examples below. Example 1 has been correctly answered for you.

L.I B@A /54@0

In example 1, B is the arswer because the hammer at the left is used to
hammer nails. In example 2, the right answer is C. The keyhole saw at the left
can be used after a wood bit is used to make a hole in which the saw may start

its cut.

-

2. %}: |
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CUBE COMPARISON TEST -- S-2

Wooden blocks such as children play with are often cubical in shape and
have a different letter or number on each of their six faces (top, bottom, and
four sides). Each problem on the test consists of drawings of two cubes of
this kind. Look at tha two pairs of cubes below:

N 3 2 QD
o |7 [a]" Alf [<|C
S oFa scw o)

The first pair of cubes is marked D because the two drawings must be of
different cubes. If the left cube is turned so that the A is in front, the N on
\his cube will be hidden and will be on the side opposite from where it is shown
on the right-hand cube.

The second pair is marked S because the two drawings can refresent the same
cube. When the left cube is rolled over to the left, the X will no longer show,
a C will appear, and the cubes can be the same.

RULE: When a face is hidden on one cube and is turned up on the saccnd, the
letter or number on that face is correct unless that letter or number
has already been shown in a different position on either of the cubes.

Be sure you see that this pair can represent the same cube.

X @ £ A (@]
A b < )( G ? | J 0 x |
S 0O S 0™ S 0

The first pair should be marked "different" because X cannot be next to the
top of A on the left cube and the bottom of A on the right cube. The second
pair is "different"™ because P has its side next to G on the left cube and its
top next to G on the right cube. The third pair is "same."

Your score on this test will be the number marked correctly .inus the
number marked incorrectly. Therefore, it will not be to your advantage to guess
unless you have some idea which choice is correct. Work as quickly as you can
without sacrificing accuracy.

You will have three minutes for each of the two parts of this test. Each
part has one page. When you have finished Part 1, STOP.

DO NOT TURN THE PAGE UNTIL YOU ARE ASKED TO DO SO.
Copyright 1962 by Educational Testing Service. All rights reserved.
Adapted from Cubes by L. L. Thurstone
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NOTE: Page 40 was inadvertently printed in the English version of
the Tool Knowledge Test--Mk-1l, It was our intent to show
the Vietnamese versicn here, which explains this addendum
page.

Yen:

v ! LI > b A'
TRAC NGHIEM XHA NANG HIEU BIET DUNG CU - Mk-1

[ - a Y L L & a a’ an™ -~
, Dy 13 cufc trac nghiem dé an dinh tim hidy biét vé cae dung cu_va 13i

ich cga ng, M8i_bdi 1dm trong cude trdc nghiém ndy gbm co mdt ddy hinh wo
7 . -0oC niem 1 O MC y hinh ve ,
6 phia trngi dudng ding thiing kep ‘cd mdt hinh'vé v¥ d?;hia tay mit duéng ké kep

nay co ba hinh ve khac, Cac hinh vé bén tay mit dide ghi chi thd tu A,B,C.

Ban hay xeét xem dung cu nso trong cac hiih vé bén ‘tay_mSt 1i thudng dudc '
dufig nhdt vdi dung ¢u trong hinh vé bén phié trdi didng ke kép. Hay ghi chd”
cdi trong hinh ve cua vat dung dudc 1da chon vei, gidd hai dudng thing keb.

o~ - \ a Iy ) - ~ g -
Hay lam thd bai tap sau ddy, Thi’du thd nhié 43 dusc traé 141 dung d&’ 1am mau,

: Bl —% =_
) —— | e

J ”~ e ’ ~ a’ L Ay i

Trong thi dy thd ‘nhat, B 14 cau tra 13i dung vi chige b.u'a v:S‘\ph1a tra:i, thdgng
dude dung dé dong danh, Trong thi’du thd hai, cdu tra 1di dung 1& C, Chiéc cda
de’khoet 15 & phia trdi cé thé dudc ding téi sau khi chiée khoar gd™dude dung
dé khoan mot 16du lubn chiéc cda vao, N -

Diém s6'cua ban 1a s ‘cac cdu ghi trung tro di mE}t:) phan sb ca’c‘gé‘u’ghi sai,
vi_vly, doan m3 khéng co 13i tru khi ban co thé loai bo mét hay nhieu cau tra
161 sai, . ' ~

’ a = nJ a™ - -? P4 ’, a™ ot e "

Ban co 5 phut dg\lam moi phan, Bai trac nghiemlgo hai pl:\.gn, mo { pha‘n gom |
2 trang, Khi xong phan 1, hay nging lai, va ding tiép qua padn “ néu chua dibe yeu
cau,

’ ’
BUNG LAT QUA TRANG TRUGC KHI BUGC YEU CAU
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TOOL KNOWLEDGE TEST -- Mk-1

This is a test of what you know atout tools and their uses. Each problem
in the test consists of a row of pictures. There is a picture at the left of
the double lines, and there are three pictures on the right of the double lines.
The pictures on the right are lettered A, B, and C. You are to decide which
piece of equipment shown in the pictures on the right is most commonly used
with the piece of equipment pictured at the left. Indicate your answer by
writing the letter of the correct picture between the double lines.

Now try the examples below. Example 1 has been correctly answered for you.

A B c

1.

In example 1, B is the answer because the hammer at the left is used to
hammer nails. In example 2, the right answer is C. The keyhole saw at the
left can be used after a wood bit is used to make a hole in which the saw may
start its cut.

Your score on this test will be the number marked correctly minus a frac-
tion of the number marked incorrectly. Therefore, it will not be to your
advantage to guess unless you are able to eliminate one or more of the answer

choices as wrong.

You will have five minutes for each of the two parts of this test. Each
part has two pages.” When you have finished Part 1, STOP. Please do not go on
to Part 2 until you are asked to do so.

DO NOT TURN THIS PAGE UNTIL YOU ARE ASKED TO DO SO.

Copyright 1962 by Educational Testing Service. All rights reserved.
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A NOTE ON PHYSICAL STRENGTH

Obvious culture-related characteristics of Vietnamese are physical
size and appearance: By Western standards most Vietnamese are of short
stature and slight build. In terms of Vietriamization these are impor-
tant facte because equipment that is transferred to the VNAF must fit

the men who are to operate it.

Equally important, but not obvious on inspection, are physical
strength and endurance. Not only must items of hardware fit the bodies
of operators, but physical strength demands cannot exceed the limita-
tions of those men. We have heard anecdotal evidence of air crashes
brought about by VNAF pilots who were not strong enough to pull back

control columns.

While data exist on body dimensions of Vietnamese and other
groups, very little is known about distributions of physical strength.
We took the opportunity afforded during the psychometric testing, which
makes up the main part of this report, to obtain some very rudimentary
measures of static strength. A simple hand dynamometer was used to get
two strength-of-grip readings on each of 82 VNAF airmen. As a control,
we made similar measures on a group of 18 U.S. Army technicians. The

results are shown in Table B-1.

While it is not possible to extrapolate directly from these figures
to performance, we think even this small amount of data is worth
consideration. First, it is the case that there is a quantitative
difference between Western and Vietnamese subjects in the expected
direction. The 75 percentiles of both American groups exceeded all
but the top 25 percentile of the VNAF subjects. Second, we recc.m?nd
much more data collection on other indicators of dynamic strength of
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Vietnamese military men. At the same time there should be an anthro-
pometric survey of representative equipment in the Vietnamization in-
ventory to identify possible mismatches in bcch the body size and
strength domains. We have been told, for example, that tail-rotor
surfaces for the CH-47 helicopter are particularly inaccessible to mer
of average or short stature. If this were verified, then special
ladders or platforms would have to be provided for VNAF technicians.

TABLE B-1. STRENGTH OF GRIP HAND DYNAMOMETER SCORES

(kilos)@
VNAF u.S. Army 18-Year-01d
Airmen Technicians Stuljents
25 Percentile 362 45 46
Median 39 49 52

75 Percentile 43 53 57

4 To convert to pounds, multiply by 2.2.
B From Fleishman's Structure and Measurement of Physical Fitness.

We also have ample anecdotal evidence that heavy construction
equipment can be operated by Vietnamese, but that they have to stand
in order to see over the front of the vehicles. Here is another in-
stance calling for field modificatioii in the form of special seating

or control extensions.

In summary, we feel that assumptions about physical strength of
Vietnamese have to be based on data. To be most useful, such data
should be obtained on live subjects working on representative tasks
with real equipment.

43




hcum‘ Cluuﬂu:lm

DOCUMENT CONTROL DATA-R& D

(Security cleasilicetion of title, bady ;! abatract and indesing anneietion muet be enierad when the evereil repert I8 claesilied)
) ORIGINATING ACTIVITY (C

INSTITUTE FOR DEFENSE ANALYSES O NCLASSTIRTED
400 Army-Navy Drive

». GROUP
Arlington, Virginia 22202 | T

3 REPORY TITLE

Some Aptitudes and Abilities of Vietnamese Technicians:

C Implica-
tions for Training ¥

4 OGSCRIPYIVE NO 1ES (Type of repert and inciusise dates)
Paper P-659, November 1970

$ AUTHORIS) (Firel name, middle tnitiel, last name)

G. M. Guthrie, R. Brislin, H. W. Sinaiko

¢ REPORY OAYE 78. YOTAL NO. OF PAGES . NO OF REYS

November 1970 43 15

50. CONTRACTY OR GRANT NO 00. ORISINATOR'S REPORT NUMBERI(S)

DAHC1S5 67 C 0011
5 PROJECT NO P-659
Task T=77

80. OTHER REPORT NOISI (ARy ather nubers the! mey be seeignad
this repert)

) None

10 OIBTRIBUTION STATEMENTY

This document has been approved for public release and salej
its distribution is unlimited.

1l SUPPLEMENTARY NOTES 12. SPONSORING MILITARY ACTIVITY

! Advanced Research Projects Agency
., None Washington, D.C., 20301

'3 ABSTRACY

Lomplex equipment cannot be used and maintained effectively
without the ability to understand technical manuals. In addition
to textual material, such manuals contain information in graphic
form: line drawings, photographs, and engineering diagrams.

In the context of transferring American military equipment to
the Armed Forces of the Republic of Vietnam, certain abilities re-
lated to interpreting technical graphic material were investigated.
A sample of 82 Vietnamese Air Force technicians served as subjects
in several experiments. Ftwas shown that the men performed less
effectively than American controls in several measures of spatial
aptitude, i.e., the ability to comprehend graphic conventions.

Recommendations .include the development of special training
methods to overcome deficiencies in interpreting technical il-
lustrations.

%ﬁ.’:’::‘..l473 —_ UNGLASSIFIED

Secun.y Classification




