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This study attempted to relate a field dependence measure viz.
rod and frame test performance to scores on inter-and intra-
modal matching tasks. The view taken is that since in the rod
and frame test situation two sets of sensory data, viz. vision
and kinaesthesia seem significant for good performance, rod and
frame test ability must somebow be related to the efficiency
with which the two sets of data are processed. The study was
based on the observation of Vaugh and Ellinger (1966) that the
field independent subject is better at a form discrimination
task than the field dependent. Form discrimination is in fact
a type of crossmodal matching task between the kinaesthetic
modality and vision. In the present study lines and widths

of solid objects instead of forms were used in order to facili-

tate measurement.

An attempt was also made to construct a rod and frame test that
is performed only in the kinaesthetic modality in order to de—
termined whether the rod and frame test must of necessity be
crossmodal in nature and whether this kinaesthetic rod and frame
test is related to the efficiency of intramodal matching in the

kinaesthetic modality.

Fourty-six male subjects were used in the non-visual rod and
frame test study and sixty-six male subjects were used in the
study to determine whether rod and frame test performance is
related crossmodal matching ability. A portable version of the

rod and frame test as described by Morris (1967) was used.
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No correlation was found between the rod and frame test and the
non-visual rod and frame test (called the somaesthetic rod and

' frame test). The implication of the results for the differential
Ihspothasia are briefly discussed.

A moderate correlation (0,28) was found between the rod and
frame test and the kinaesthetic to visuwal matching task. This
correlation is opposite in sign to Vaugh and Ellinger's. No
correlation between the rod and frame test and the wvisunal to
kinaesthetic matching condition could be obtained. The results
are discussed in terms of implications it may have for understan-
ding the phenomenon of motion sickness, The findings of the
study are then interpreted in terms of cerebral hemisphere

lateralization.
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The study of personality is an important branch of the 5cience of
Psycholaoagy. In the sarlier years psycholooists developed various
typologies and descriptive constructs in an attempt to dascribe
persanality. For a Science to develop, howsever, it must move
from the stage of description to msasuremant. The description
of personality was, therefore, only a step in the evolution of
Psycholoay. To deepen understanding, to verify hypotheses about
its origins, and to study personality changes and devalopment,
devices for measuring personality becomz essential, Insﬁrumants
that have been developed to assess personality include the various
inventories, rating scales, intervisw technigues and projection
tests, a8ll with varying decgrees of subjective elaments in their
method of scoring. These tests further depend on or utilize the

verbal ability of the subject.

Another sign of the development of a Scisnce is the constant
endeavour to improve its measuring instruments in order to achiave
greater relisbility and precision in its measurements. Techniquss
for measuring personality are constantly being designed. Witkin
et al. (1962) believs that the techniquss they have developsd ars
capables of assesssing pesrsonality objectively and with laboratory

precision. Their approach is based on the assumptiaon that since
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factors such as interest, experisnce and motives are known to
affect perception, motives interest and personality must in turn
be reflectad in the perceptual processes of the individual. The
manner in which the individual perceives the world must also
somzhow reflect his past experience and how he has learnt to cops
with the various life situations he may mest. Some projection
tests (e.q9. the Rorschach) have similar assumptions. In the
projection test the subject is assessed asccording the manner in
which he chooses to respond (he perceives what he is disposed to
see) whergas in the Witkin test the subject's ability to respond
is tested. Since Witkin et al. use cognitive tests as indicators
of personality functioning, and since cognitive functioning can be
assessed Gy laboratory procedurss, Witkin at sl. claim that their

personality tests are more objective than the standard instrumants.

The measure of wWitkin et al. (1954; 1962) has its origin in the
discovery of Asch and Witkin (1948) that there ars individual
differences in responsaes in a cus conflect situation betwssn
visian and somasthesia. Witkin et al. (1954) subsequsntly tried
to link this to various aspects of personality functioning through
(mostly) correlational studiss. Witkin's theory thus started

with a measure and because of the changss betwsen Witkin's 1954



and Witkin's 1962 work, Zigler (1963) has called Witkin's test
"a measure in search of a theory” (p.133). Wwitkin et al. (1977)

do not mention the differentiation concept.

The aim of the present study is not so much concernsd with the
status of Witkin et al.'s test as measures of personality but
rather with the substrates of the test behaviour of the sutjects.
A better undarstanding of the substrates can enhance the under-
standing of test behaviour. Such an understanding may also
indicate constraints to which future theorising about the functian

of the test and what it measuras must conform.

Witkin et al. themselves suggest that the individusl differences
shown on their test performance may Ge related to identifiable
differences in neural functioning. Attempts have been rsported

in the literature relating test performances to factors such s
somatic sensitivity, cerebral hemisphere laterslization, endocrinal
function, and individual differences in the speed of maturation.
The present study attempts to relate the rod and frame test (one

of Witkin et al.'s tests) to efficiency of information transfer or
exchange betwsen vision and somaesthaesia. Witkin st al.'s tests

assass ths individual's sansory preference in a cus conflict
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situation betwsen vision and somasesthasia. In the present study
an attempt is also made to design a Witkin type test that is
performed in only the somaesthaetic modality in order to determine
whether a Witkin test must of necessity be cross modal in nature,
i.2. whether the cue conflict test situation must necessarily be
between two differant ssnsory systems. If the test designed in
the present study caorrelates well with the usual Witkin test then
this new test would te a useful tool for assessing the cognitive
make-up (as well as personality Ffunctioning) of the blind. As
it isythe present methods of assessing the cognitive maks-up of
the blind depend rather heavily on verbal performance. Even the
presant non visual witkin type tests are really haptic modifications
of a test (the embedded figure test) which correlates only
moderately with the main test of Witkin st al. (g.v. Axalrod and

Cohen, 1961; UWitkin, Birnbaum, Lemonacs, Lehr and Herman, 1968).
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Shace orientaliorn lests

Witkin's orientation tests had their origin in the studiss of

Asch and witkin (1948 a,bo). Asch and Witkin using the experi-
mental design of Wertheimer (1912), wanted to determine whether,

in a cue conflict situation between visuzl and somassthetic cues,
vision or somaesthesia dominates. They in fact wantad to resolve
the contradictory findings of wertheimer (1912) (who found vision
to dominate) and Gibson and Mowrer(1938) (who found that subjects
gave prefarence to somaesthetic cuas) in the cue conflict situation.
Asch and wWitkin instead found an individual difference in response

to the test situatiaon.

Witkin and his colleagues (e.g. Witkin and Asch, 1948 a,b;

Witkin, 1948; Witkin, Lewis, Hertzman, Machover and Wapner,

1954 ) subsequently simplified Wertheimsr's mirror arrangsmant for
obtaining the cue conflict to a room and chair and a rod and

frame and proceeded to study ths relationship betwsen their
measurss and vsrious aspacts of parsonality Ffunctioning. Witkin
et al. (1962) call their measuring instruments "mode of perception

tests", The following are orief descriptions of their tests.
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2.1 THE TILTING-ROUM-TILTING-CHAIR TEST

The test apparatus consists of a chair wnich can ce tilted tao

the left or to the richt surrounded by a small room that can also
be tilted independently of the chair. The subject is seated on
the chair and is required to adjust the chair (his tody) to the
true vertical whilst the room (called thes field) is tilted to the
left or to the right. The subject who is able to adjust nis cody
to the true verticzl is said to te field indepsndent; the subject
who is influenced by the tilt of the room is said to be field
dependent-meaning that he is unable to separate his body from the
surrounding field. This test is also called the body adjustment
tast. A variation of the test is to require the subject to
adjust the room to the true vertical whilst the chair on which he

sits is tilted.

2.2 THE ROD-ANU-FRANE TEST

In the rod-and-frame test the subjact is required to adjust a
luminous rod surrounded oy a tilted luminous frame to the trus
vertical in the darkensd room. The test can be done in three
manners called the three series of the test. In series cne of
the test the subject (seated in a chair) is tilted in the sams
direction as the frame. In series two the subject's body and
the frame ars tilted in opposite directions. In serises thres
the subject's body remains erect during the test performancs.

Because of the more complicated aspparatus required for saries onas
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and series two of the rod and frame test, and becsuse Witkin st al.
(1962) suggested that becauss their data indicates that seriss
thres may be substituted For the total rod-and-frame test scores
with no loss in validity, series one and two are often dispensed
with in rod-and-frame test studies. Portable versions of tha
rod-and-frame test have been developed (Morris, 1967; Oltman, 1968)

which correlate well with the original version of the test.

The embedded-figure test is not a space orientation test but it
is onme of Witkin et al.'s perceptual tests and one of their
indicators of personality. functioning. The embedded-figure test
is a paper-and-pencil test adapted from the one desianad by

Gottschald (1926).

In the test situation the subject is reguired to locate a given
simpler gsometric figure in a more complex fioure in which the
simpler figure is concealed or embedded. The time taken to

find the simpler figure Ffrom each of twenty-four complex patterns
is taken as a mesasure of the subjsct's performance on the test.

A maximum time of five minutes or of three minutas in the short-
gnad form of the test by Jackson (1956) (which usass twelve complex
patterns) is stipulated. Witkin et al. (1962) argue that the
embeddsd-Ffigure test, tests the ability of the subject to sasparate
an item from the field in which it is embedded and is thus similar

to their othar tast.
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2.3 THE INTERCORRELATIUNS BETWEEN WITKIN'S TESTS

Wwitkin et al. (1962 / 1977) give the following intercorrelations

betwsen the tilting-room-tilting-chair test and the rod-and-frame

tast
TRTC TEST
RFT 0,64 0,52

The following intercorrelations betwesn the embedded-figure test

and the rod-and-frame test asre extracted from the study aof Young

(1959)
MALES , N=49
RET SERIES 1 RFT SERIES 2 RFT SERIES 3 EFT
RFT 5.1 = 0,84 0,44 0,26
5.2 0,61 - 0,42 0,24
5.3 0,57 0,63 - -
EFT 0,65 0,50 0,38 -

FEMALES , N=48

2.4 THE RELIABILITY OF THE RFT

Since the present study is concerned primarily with the rod-and-
frame test, reliability measures of only tha RFT are given here,
Witkin et al., (1954 / 1977) give the following test-retest

correlations for their rod-znd-frame test
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STABILITY OF THE RFT

r r r
5 wK INTERVAL 1 YR, INTZRUAL 3 YR. INTERVAL

BETWEEN TESTS BETWEEN TESTS BETWEEN TESTS

SERIES| MEN|[ N | WOMEN N} MEN] N) WOMEN N MEN N | wOMEN] N

& = = «81 1 95 | «81] 51 .46 | 51 .56 32 .69 | 30
i - - «69 195} .78]51 BT 151 s 12] 32 .69 | 30
3 - - <8895 SOl 51 <S8 5]D . 94} 32 « 29 | 30

Only the test-regest correlation after three years for women in
the third series is not significant.

Witkin et al. (1954 / 1977) give the following odd-even reliability

for the RFT
SERIES MEN N WOMEN N
il w9 136 .79 258
£ .80 136 a8 258
3 .90 136 .91 258

(All these correlations are below the 1 percent level of
significance). The stability of the rod-and-frame test has
been canfirmed (8.g. Witkin, Goodenough and Karp, 1967;
Adevei and ilcGough, 1968), There is thus adequate svidence

that the rod-and-frame test is a stable and reliable measure.
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2.5 SONE COnRELATES OF WITKIN'S RFT

since Witkin et al.'s initial study an impressive numter of
ralationsnips between witkin's meassures and other aspects of human
functicning have been reported in the literature. According to
Culver (1967,P.337) the rod-and-frame test has cecome "one of
Psychology's maost frequently used mesaures of individual difference'".
Thus Witkin's measure has been related to alcoholism (e.o. Beraman,
Norlin, Bofg and fyrd 1975; GColdstein, Neurinagsr and Klappersack,
1970; Goldstein and shelly, 1971; Jacobson and Van Dyke, 1976);
Asthma (Fishbein, 1958) - sensscence (Axelrod, 1961); Blood
cholesterol level (Flemenbaum and Anderson, 1978); responses to insulin
(S§ilverman, McGough and Bogdonoff, 1965); masculinity using the
mmPI (Stansell, Bautler, Neville and Johnson, 1975); attentiveness
to Faces (Konstadt and Forman, 1965; Messick and Damarin, 1964);
sensitivity to social environment (Ruble and Naksmura, 1972).

This rather short list may serve to illustrate the diversity of
correlates of the rod-snd-frame and related tests. The implication
is thus that Witkin's measurs must touch on the very roots of human
functioning and that an understanding of the mechanisms underlying

the measure are important and urgent.
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The mesasures developed by Witkin st al, have their origin in the
Asch and Witkim (1948) observation that individuals differ in

the extent to which they use codily cuas in cue conflict situations
between vision and the bodily senss of the upright. The individusal

wno is influenced by vision is said to te field dependent.

3.1 FIELD DEPENDENCE

In the rod-and-frame test (series 3) the subject is required to

set a rod to the vertical in the presence of a tilted frame.

The subject who tends to set the rod towards the inclination of

the frame i.e. who is influenced cy the tilt of the frame, is

said to be "frame dspendent". If the division of perceptusl
events into figure and field is used and the frame reoarded as

the field in the test situation, then the subject who is influenced
by the frame is said to be "field dspendent", and tha subjsct not

influsnced by the frame is called "field independsnt".

Witkin et al. further hypothesize that tha individual who is
field dependent on their test experiencss the world in a diffused
or "olobal manner". Conversely, the subjsct who is aole to
sgparate the pesrception of the rod from the influence of the
frame is said to perceive in an "articulate manner". Witkin et

al. thus describe their test as maasuring thas mods of perception
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of the subject slong the continuum articulate to olaebal.

Witkin et al. Found (using projection tests) the personality
characteristic that bast correlated with their mode of perception
test to be the manner in which the individual deals with his
gnuironmgnt. They found that the subject who is field dependent
to be mors passive with a greater readinass to submit to authority.
Such field dependent subjscts are slso shown to have a poorer body
image and to have an inability to function independently of their
gnvironmant., The individual who is more field independent, on
the otherhand, shows a greater asctivs coping with, and an analysis
of, his environment. Witkin et al. (1554) believe that they have
gvidsnce that the individual's mode of perception (or cognitive
style) extends to other aspects of functicning as well. Thus in
problem-solving, for example, the field dgpendent subject is found
to have difficulties in solving praoblems requiring the isolation
of essential slements from one context and using tham in a

different context.

Witkin et al. (1954) also linkad their mode of perception measure

to developmantal processes. Thay found that their subjects'
performance on their tasts imprqued with ege, attains stsbility

with maturity and declines with the onset of senascence (cf. Axelrod
and Cohen 1961)., Changss towards field independence with age are,

howsver, not so smooth. They report that 15-and 17-year olds to
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be more field independent than their asdult group. Thus dwitkin
gt al. (1954) have related their measure to the individual's mode
of adjustment (coping with the environment); they have soms
indication of how their measure develops with ags but thay have
not shown whether mode of adjustment shows a similar pattern of

change with =aoe.

Witkin et al. (1954) hypothesize that bacause the fisld dependsnt
subject is able to actively resist the affect of the frame in tha
RFT situation, he is also able to, in a similar manner, actively

cope with situations in the environment. field independsnce

performance can, howsver, also be due to the subject's passive
acceptance of propriocceptive cuss. Active suppressicn is tenable
only if it can be assumed that vision is the normally dominant
sensea, Further, a measure of the subject's ability to resist

the visual cues must also taks into consideration the relative
strangth of bodily-and visual-sensory input. The strength and
efficiency of a sensary modality may te manipulated by training

or deprivation of that sensse. finally, perfcrmance on the mods
of perception tests might zlso be due to the ease with which
sensary information of the frame is inteaorated with proprioceptive
input of the body position. Uitkin's theory, therefore, does not

seem very convincing.

3.2 PSYCHOLOGICAL ODIFFERENTIATION
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Uhen it was found that non-propricceptive tests (such as the Koh's
blocks, memory tests) can also be used zs indicators of field
dependence, witkin et al. (1962) started to epply the concept of
differantiation of Werner (1948) as the explanatory principle for
their field depeﬁdanca behaviour. A largsr number of subsequent
papers made usae of the concept of differentistion to logically
derive, or explain, reletionships between Witkin et asl.'s tests
and other aspects of functioninag. witkin st al.'s tests were
from then onwards sometimes described as measuring the decres of
dirferentiation of the subject and research pspers' topics contain-
ing the terms "psychological differentiation' almost invariably
dealt with, or used one of Witkin et al.'s tests. It should be
pointed out that lWerner regarded his construct as essentially
untestacle, but with an aim of genersting thought about develop-

mental processes,

Tha differsntiation of a system, according to Witkin et al. (1962)
refers to the complexity of the system's structure. A more
differentiated system is said to have a larger number of sub-
parts with sach sub-part capable of specializing in different
response slaments. such a system will thus function more
efficiently, and will also have a largsr response repsrtoirs. On
the other hand, a lass differentiated system, because it has a
fewer number of sub-parts (i.e. is more homogensous in contrast

to the more heterogeneous structure of the more differsntiated
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system) will ce able to respond in a limited manner to a variation
of stimuli. The more differentiasted & system is, however, the
mare complex must e the integration (interconnection) amongst the
sub-parts in order for the systaﬁ to function at full potential,
Witkin et al. (1962) gistinguish tetween "effective integration”
and "complexity of intearation”. By effective intearation thsy
mean the "more or lass harmonious working togethar of the system!s
components with sach -other, and the total system with the environ-
ment.”" (F.10) By complexity of integration witkin st al. (1962)
refer to the greater and more varied interconnection between the
sub-parts of ths system. A system with sz greater complaxity of
integretion must of necessity te more differentiated. Greater
differentistion on the othar hand, does not imply a orester

complexity of integration.

WYitkin et al. (1962) hypothesize that the individusl who is tetter
able to separaste nimself from the enviromment, or alternatively,
who is Getter able to separate an objsct from surrounding field

has developad to a greater degree of differentiation i.s. has
developed furthar from the global mannsr of awaraness of the
neonate who, it is hypothesized, experiances the world and itself
as a more or less amorphous snd continuous mass. In this mannar
Witkin et al. (1962) link the subject who experiznces in an articu-

late fashion with the diffarentiated person.



Witkin et al. now proposs that the differentiated psrson hss the
ability to re-orgsnise an organised fisld in a different manner.
Witkin et al. (1902) further propose that the degree of differen-
tiation is reflected in various sreas of functionino and that this
will in turn be reflected by the mszasures they hesve desiogned since
(as they say) "it is highly unlikely that development will take
place in separate channels". (P.11), UWwitkin et al. (1962) also
explain the term "maturity" in terms of differentiation,

Maturity implies developed differentistion together with effective
integration, Hioghly differantisted persons are thus not

necessarily mature; there must also te effective intearstion.

witkin et sl. (1962) clsim thst their measures are indicators of
the extent of differentistion. If this is so then their measures
should show a prooressive improvement with age up to adulthood.
According to Witkin st al. (1954) 15-and 17-year olds show a
better performasnce on these measures than adults. It is highly
unlikely that 15-and 17-yszar olds will e at al higher l=svel of

differentiation than =sdults.

Active coping of the individual with his environmant can zlso ce an
indicstor of the degree of success the individual has attzined in
his adjustment to his environment which would then be an indicator
of effective intearation. There is thersfore noc certainty whether

Witkin's measures assess effective integrstion or the degrse of



differentiation. The construct of differentiastion also does not
seem to have added snytning new to the theory of Witkin's measure
which the construct "mode of perception” could not add. Most
writers now avoid the term "differentiastion" when using Witkin et
al.'s measures and even Witkin himself (e.g. Witkin and Goodenough,
1977; Witkin, Moore, Goodsnough and Cox, 1977) does not mention the
term in his later papers. Other writers (like Gardner, Jackson
and Messick, 1960) regard field independence behaviour zs a form
of selsctive attention and use the term "field articulstion"”
instead of field indepesndencs. In this sense then the field
dependent person is viewed as beingc unable to "articulaste" or pick
out the figure from the surrounding field rather than as shouwing &

dependence on the surrounding fisld.
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An organism receives informstion from and asbout its snviromment
through its sensory organs. These sansory Srgans gre roughly
divided according to the naturs of the physical eneragy to which

they are most sensitive. The set of senss organs that is sensitive
to a particular type of physical energy may bBe callad a sensory
modality. Some modalities (vision, hearing) consist of a singls
system; others have more. The modalities with mora than ons
sensory system (e2.Q. the somaesthetic modality) are treated as
though it consists of a single sensory system. Investigators of
sansory systems and sensory intsaoration use the term in this

manner as an expository device,
The physical energy that energizes a receptor is called a stimulus.

4.1 VISION
Vision is the most important sansory system in man. Uoduwell
(L966) estimatss that about 90/ of information input to the human

organism is visual.

The visual modality responds to stimuli in the form of radiant

energy of wavelength 4 x 107 to 7 x 10 metres. The Field of
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view is all points in space from which this radiznt energy may
enter the sye. These points form an image on the retina called
the proximal stimulus which is than transmitted via the optic

nerve to the cantral nsrvous system.

The function of vision is to i.az. gnable the organism to locate
gnd orientate its body with respect to more distant objects.

The one-to-one projection of points from the retina through the
opticel chiasma and the ceniculate Lody to the projection area in
the train may explain the way in which spatial information is
transmitted to the central nervous system (Clark, 1932), though

how this information is retained with movement of the aye is anothar

matter,

The individual may also use his body, eye torsion (produczad by
eys tilt) as well as the visitle frame to estimate the orientation

of objects in this environment.

There is evidence (e.g. Rudel and Teuder, 1964; Sekuler and Rosen-
blith, 1964) that visual discrimination of spatial rslations
improve with ags, and that such a discrimination is ahead of

verbal discription of spatial relation (Asso and Wyks, 1970).

4.2 PROPRIOCEFTIUN ANU KINAESTHESIA

The term proprioception was first introduced by Sherrington (19U6)

to describe the desp lying sensory systems which respond tao the



cody's own movements. Tha sensory systems include the viscersa,
muscular, joint-and labyrintnine-mechanism of the innsr ear.
Proprioception then, according to Sherrington, means the sense af
motion and orientation of the body as a whole as well as the sansa
of motion and orientation of the body seaments. Proprioception
thus includesthe sesnsing of forces (gravitational, pressure, shear
and tensional) on the body or body parts. The term kinaestheasis,
on the other hand, has a more limited meaning and according to
Howard and Templaton (1966) is best understood as a bshavioural
term, The usage of Howard and Templeton is adopted in the
present study. Howard and Templeton define kinassthesis as the
sensing of position, movement and amplitude of movemant (both
passively and actively produced) of the Cody parts. Propriocep-
tion thus refers to the whole Gody as wall as its seaments,
whereas kinaesthssis has reference to body seagments only. Both
propricception and kinasssthasis exclude the auditory and visual
systems. It should bs pointed out that the present meaning of
kinaesthesis difrfers slichtly from the meaning given to it by
Adams (1968). According to Adams kinassthesis refars only to

the sensing of motion of the body parts and is not applicable to

the sensino of position of the body segments.

The following receptors are considered important for kinaesthesis
(Howard and Templeton, 1966); the golgi tendon organs, the

muscle spindle receptors and the associated gamma erferants,



receptors of the joint capsules, skin rsceptors and also motor

out flow. There is some evidence (e.g. fMarton, 1964) that muscls
spindle receptors and tendom receptors are not directly concerned
in the senss of limb position. The outflow of neural activity to
the muscle on the other hand provide kinaesthetic information.
Lashley (1917), for exampls, noted that judgement of self-produced
limb movement (though not the actual location of the limb) is

possible in the absence of afferent nerve impulses rrom the limb,

The obvious sensory organ system for judginag the upright of the

body is the vaestibular apparatus. The svidence that the vesti-

bular apparatus is essential for the judgement of this passive

upright position is not so clear. Clark and Graybiel (1963), for
example, studying subjects with innaer-ear defaects, found that such
subjects could perform as well as normal subject in orientation tasts.
On the other hand the muscle and joint recsptors of the hip and

spine seem important for detecting and maintaining the upright
position because tabetic patients (i.e. patients who lost proprio-
ception in the lower cody) are very unstable when clindfolded

(e.g. Walshe, 1963).

4,3 SOMAESTHESTS

Somaesthesis raefers to the internal condition of the body such as
pressure, but sxcluding sensation from muscles tsndons and joints

(Corso, 1967) temperature or pain. Somaesthesis is further
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classified accordinog to the lasyers of the tody stimulated:
cutaneous, muscular and viscarsal. The receptors for cutansous
somaasthaetic sensations are located in the skin, According to
Howard and Templeton, skin receptors do not contribute towards
sansing the upright. Howard and Templeton guote the study of Arndt
(1924) who found his subjects' ability to sst their todies to the
vartical position by adjusting the chair on which they sit to be
unaffected by local anassthasisa. Howard and Templston ascribs
Berthelot-Bsrry and Dauterive's (1949) greater avaerags srcors
when padded chairs are used to the reduction in information
avallable from body movement, The other somaesthetic sansas
(pain, temperature) and also the somaesthstic saznsss of the

viscaera ars not the concern of the present study.

4.4 PERCEPTUAL INTEGRATIUN

The sansory systems provide the organism with information input
called ssnsatians, Perception is the process whereby thessa
sensations acquire maaning (Jordasan, Jordaan and Niewoudt, 1975).
This mesaning is the result of the interaction between sensatiaon,
memory traces of past experisnces and the deoree of activation

of the individual. The word "process"” in the dafinition implias
that perception is not . static or a property of the organism, tut

an activity.

Perception is thus a process involving the past as well as the
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present, internal as well as external stimuli, The process is
thus highly complex and it is this complexity which can account
for the many theories and philosophical speculagion of parception
which has srisen. Perception can Ce assessad by 1ts tehavioural

conszquencas although Brunswik (1955) holds that this assessment

can be made with only a certain procability of correctnass.

The ssnsory information that gives rise to perception impinges on
more than cons set of receptors at a time. This sensory date mgy
rgpeat or confirm information about the environment and the relatien
of the organism with tha environment. The senses usually act as
an inteorated system. Cood sensory integration means efricient
information exchangs (in the CNS) between ssnsory modalities.
Information transfer (at CNs level) between different ssnsory
modalities is called intermodal transfer and the tasks regquiring
the subject to msks a matching response to a test stimulus in
another modality are called intermodzl matching tasks. Such tasks
maasure the efficiency of intermodal matching transfar of informa-
tion, Connolly and Jones (1970) hypothesize that the input and
test stimuli go via the relevant modality store to thse cantral
processor and that translation to another modality taskes place
tefore storage. Connolly and Jones further hypothesize that the
modality into which the information is translated depends on the
form in which it is required for the immediate task and that

this is a function of the order of presentation. This in effect

maans that cross-modal matching involves the ra-coding of information
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received in one modality to the other in which it is reqguired.

The view of Connolly and Jones is similar to the one expounded by
Pick (1970) with the exception that Pick belisvas that information
is stored not in the form required by the immediate task but into
the modality to which is best suited as determined by the nature
of ths information, Thus, for example, Fick bslievss that

spatial information is storsed in the visual modality.

If the testing and the matching stimuli are pressnted via the samns
modality then the test is called an intramodal matchning task.
According to Rudel and Teuber (1964) inter-model matching is more
difficult than intra-modal matching. Hald and Bossom (1961) and
alsc_Held and Hein (1963) hold similar vieus. Cashdan (1968)

and also Rose, Blank and Bridger (1972), however, preséntsd svidence
to the contrary. They found cross-modal matching to be similar

to intra-modsl matching efficiency within the tactuasl modality.

The idea of modality memories (i.s. visusal memory, tactile memory
gtc. ) is, nowever, not gensrally supported. Goodnuw (1971) for
example holds the view that memory is unrelated to modality and
ralated only to expaerienca. The evidence that medality and memory
are inter-related is fairly asbundant., Jones and Cannolly (1970)
for example Believe that vision and tactile memory have different
decay times; Madsen, Rollins and senf (1970) using simultansous
bisensory input Found that their subjects reteained the modality

sequence in which the stimuli were presented, i.e. stimuli were
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presented in rapid succession the sutjects spontansously recslled

from one modality first tefore recslling from the ather.

According to Birch and Lefford (19:3) and also London (1954) sensary
integraticn associated with control of behavicur is absent in
animals at the lower phylogenstic level. At such louwer levels

the sensory systems are isclated and the organism depends on one
modality only for informsticn about its environment etc. tut, as
one ascends the phylooenetic scale sensory intecration tecomes
progessively more intimate. Whether this multi-modal control of
behaviour is due to the appsarance of Guyton's (1974) gnostic aresa,
or the tertisry area of Luria (1965), or the multisensitive neurons
found in the various classical sensory arseas (Albe-Fessard and
Fessard, 1963; Oubner and Rutledge, 1964) at the nighest phyloge-~
natic level, it does diversify the scope of behaviour end learning

of animzls at the higher level.

According to Zinchenko (quotad by Vurpillot, 1976) cross-madal
transfer oetween vision and the tactile sense is not possibEle in
children youncer than four years. Inter-modal transfer of sensory
data becomes possible only after the ace of four. Birch and
Lefford (1963) in fact telieve that the improvement of inter-modal
transfer with age can te described by means of a logarithmic
function, In a leter paper (Birch and Lefford, 1967) thay

ascribsd the improvement with age to an improved liaison between
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the senses. Gottfrie and Ysterian (1977) have, however, recently

found that cross-model transfer is possible in infants.

According to Aronsaon and Rosenbloom (1971) infants show distress
if confronted with conflicting spatiasl information, Aronson and
Rosenbloom used the visual and suditory modalities. Bowsr,
Broughton and floore (1970) obtained similar results for conflict
in the visual and tactile modalitias, This tands to suggest

that the technigus for resolving sansory conflict is learnt.
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5.1 SEX DIFFERENCES

Witkin et al. (1954/1977) report a sionificent and consistent
dirfarence in the rod-and-frame test performance cetuween males

and females. This difference, they found, sppeers only after

the sge of 17 when there is a reversion to field dependence after

a slightiy more field independent performance at zn sarlier agas.
With femeles the reversion is steeper. The male~female difference
in witkin et al.'s measures have teen confirmed ty a numbar of
investigators (e.g. Gruen, 1955; Bradburn and Galinsky, 1957;
Gross, 1959; Witkin, Goodenouch and Karp, 1967; Kananaugh and
McConville, 1971; Saarni, 1973). The basis of this sex difference
is, however, not clear and various hypotheses have teen examined.
Witkin et 2l. (1962) themselves suggested that the difference
micht be due to socislizing factors. This has been investigated
by Vernmon (1970) and alsoc by sherman (1974) but the results have
teen inconclusive. Corsh (1965) could also not determine from
his results uwhether it is the differsnce in the perceived ssx

roles which is the casuse of the sex differsence in performance on

Witkin et al.'s measures.



If sex differences in performance on Witkin et al's mgasurss are
biolcgically based then such differences should asppear in all
cultures. Smell but consistent differences have teen found with
groups in ths United States and uWegstern Europe (q.v. Wit, 1955;
Bennet, 1956). when, however, wider ranges of cultures are inves-
ticated, the expected unirormity of sex dirferences Ccecome less
obvious (q.v. Witkin, Price-¢illiams, Bertini, Christiznsen

Ramiriz and van Meel, 1974).

Waber (1977) believes +fr=t the male-female difference on Witkin et
al.'s magsures to be dus to lateralization of cerebral funotion.
She found that subjects who show more complete laterslizstion in
speech function to be mors field independant on the rod-and-frame
test. Such laterelization of speech perception, according to
Kimura (1969) and Lake and Brydsen (1976), is an indicator of

cerebral lateralization.

The cause of the obssrved male-fsmale difference in the rod-and-

frame test performance is thus still not clear.

5.2 LEAEDAAL HEMISHHERE FUNLTIUN

Sperry (1968, 1970) with his split-brasin studies has shawn that ths
right hemisphere masy bes associsted with stersocgnosis. The laft
hemisphere on the other hand contained the centres for speech and

other functions requiring sequantial processinag. Milner (1971)
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also descrites tha samé tendency towards such functional spscia-
lization Detween the hemispheras. Jince the RFT is a spatiel
orientation type tast it is e%pected to ce performed cy the richt
hemisphere. Dz Uitt and Averill (1976) report z relation cetween
rod-and-frame test performance and lateral sye movement. et
Kinsbourne's (1972) findings that eye and haad turning can De used
as an indicater of cerebrsl lateralization, then De Witt and
Averill have estsblished a link Getwsen tha rod-and-iframe test

and cerebrsl lateralization. Cohen, Berent and Silverman, (1973)
seeking more direct evidence applied electroccnuulgiue therepy to
either the rignt or the left hemispheres of their patients tefcre
testing them witn the RFT. They found that patients given slec-
troconvulsive tharspy to the richt hemisphere showed an improvs-
ment in rod-and-frame test performancs, whareas electroconvulsive
therapy sppliesd to the left hemisphere rasulted in a2 decline in

RFT perfarmanca, The assumption is that ECT causas an improvemant
in performance of thes trested hemisphers (g.v. Volavka, 1975).
Performance on the Embedded Figure Tast (Witkin et al.'s psper-and-
pancil test for field ogependence) could, however, not so sasily be
linked with rigoht or left hemisphers function. russo and

Vignolle (1967) using the £fT for example, found that aphasic
patients performad worse than non-zphasic patients with lesions

in sither left or right hemisphere. Patients with right hemis-
phere damage, houwsver, dicd perform more poorly than laft hemisphere
damagaed patisnts uho are not zphasics, but better than asphasics

with left hemisphere lssions. The embedded rigure test, therefcre,
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seems to Ce a more complex task than the rod-and-frame test.

5.3 SOMAESTHETIC V5 UISUAL SENSITIVITY

The relestion betuween the rod-and-frasme tsst measures and the sub-
ject's reliance on somaesthsetic cues had at an early stage been
demonstrated by Witkin himself (witkin, 1950) with his rotating
room test wnen he attempted to demonstrsts the "accurscy" in
perception of the upright is not an important factor of his mode

of perception (or field dependence) measures. what he did instead
show was that the tody adjustment test (ons of his measures of
field dependsence) does discriminate between subjects who shouw a
vestibul ar-kinaesthetic rather than a visual sensory input prefer-
ance during the tody adjustment test perfermance. In the rotating-
room test the forces acting on the vestibular appesratus are the
resultant of the outward centrifugal Force and the downward-acting
gravitational force. The field indepsndent subject of Witkin st
al. continues to use the vestibular (and other somatic) senses in
the rotating room test. Some writers (e.g. Young, 1959) have
since come to regard field dependesnce tests as measures discrimi-
nating betwsan visual and somassthetic sensory prefersnce and

thus to speak of Field dependence as visual cepandence.

The somaesthetic sensory preference of the rield independent
subject may be due to a grester sensitivity of the somaesthatic

senses as opposed to orsater sensitivity in the visual sensas;
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in other words the field indepandent subject may te more somaesthe-
cally alert than visually alert. Allison (1563) feund that field
dependent subjects have a lousr threshold to low intensity stimuli
then fisld independent sucjects. Fina (1973) and alsa Blasi, Cross
and Herbert (1972), on the other hand, found field dependent sub-
ject to have a highar threshold to weight discriminstion in a
weight-discrimination tssk. Thase findings seem to support the
modality sensitivity hypothesis of rod-znd-frame test performance
if it is noted that Alliscn's task tested the sensitivity of the
visual modality and the weight discriminastion task of Fine and of
Blasi, Cross and Herbert can be regardad ss s test for the sensi-

tivity of the somaesthetic senses.

The sensitivity of a sensory modelity can Ee increased Gy askiné
the subject to concentraste on that modality (2 form of modality
specific alerting). Kurie and Mardkoff (1970) and also Kleppsr
(1969) found, by asking their subjects to concentrate on their
bodiss during performance of the rod-esnd-frame test, a sicnificant
shift towards field independence. Kurie and ilordkoff (1970) as
well as Culver, Cohen, Silverman and 3Shmavonian (1964) found that
such a shift towards field independence does not occur on the
emtedded-figure test thus emphasizing the somaesthatic sensory
component of rod-and-freme test performancas. Further, Jacobson
(1966) showed that after one hour of sensory deprivation his

subjects become more field independsnt. Jacobson suggssts that



this is due to the "increased salience of saomatic activity"
(P.118)"Awareness of internal bodily sensation". There is thus
some evidence for the modality sensitivity (or differential alerting)

hypothesis of rod-and-frame test performance in tha litesraturs.

thether long term stimulation of the kinaesthetic and vestibular
sagnsory apparestus such as is the case with the tresining of dancers
can cause them to cecome more rield independent than the generezl
population has teen investigated by Gruen (1955). Gruen could,
howsver, find no difference Getwsen his dancers and a control
oroup on Witkin st al.'s measures of field dependence. Barrel
and Trippe (1973), whilst corroborating Gruen (1955), found that
highly skilled tennis players to be more field dependsnt than
track and field athletes. These results sasm to imply that,
whilst training and stimulation of the kinasesthetic/vestitbular
senses does not cause tne individual to becams more field indepen-
dent, stimulztion 2nd training of the visual sense (for sport
requiring visual =lertnsss) can cause the individual to become
more field dep=sndent. It is, ofcourse, not easy to say whether it
was in fact the treining that caused Barrel and Trippe's highly
skilled tasnnis players to ce more fisld depsndant or whether field
dependent players da in any event mesks excellsnt tennis players.
The latter suggestion is, howevar, discradited a bit by the
obsarvation of Barrel and Trippe that the hiohly skilled tennis

players are more field dependent than the skilled players. It
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was assumad in this study that thes hiohly skilled fField and track
athlates and the highly skillad tennis players developad similar
lavels of ssnsory motor co-ordination reguired for nigh lsvel
performance in their respective sport, Unfortunstaly, it is not
possibls to find individuals who had training in one modality only:
Gruen's dencers could not have undergons their dancing training and
experiencs with vision occludead. As it is, both modalities under-

went the training expsriencs.

White (1964 a, b) proposad that sensory systems maturz in the
following sequence: first the interocceptors then tactila kinaes-
thetic and finally the distance receptors (phetic and sound).

This means that at birth the neonate's attenticn is centred on
visceral input; at a later stage touch and movement is central and
finally on furthar developmant visual and asuditory dominance
emaroes. hite uses the observstion of Schopler (1364) as support
for his idea. Schoplar (he says) obsarved that from the age of
these to eight ysars children show a progressive incrsase in thes
tima spent in visual play @s opposed to tactile play. Schoplar,
howsver, noted that retarded children show a similar prefsrence for
visual play to normal children; so that this sequantisl devslopment
of tha sensas propossad Cy iWhite seems ralsted to chronolovical age
rather than mental developmant. The theory of Whits also finds
support in the study of Zinchenko and Lomov (1960). Zinchenko

and Lomov observed that three ysar old childrsn can visually dis-
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criminate figures only arter they have lzarnt to follow the
contours with the ringers and, that in the absence of such fingering,
eye-movemant inspection of the ficure is erratic and generally
within the Figure. Gregory and wallace (1963) also produced
gvidencs of the importance of early tactile experisnce for rscovery
from congenital and sarly tlindnass. There is thus some svidenca
that the sensas do develop saguentislly as sucgssted bty white and
that kinzesthesis and touch nalp in sducatine vision, or, to put
it in anaother way: kinaasthesis and touch help in tuning vision,
Since it may seem that the field dependent subject has developed
past the kinaesthetic tuning stage (is now more independent of
kinaesthesia) it is possitle that fiald dependence reprasents a
higher stage of development (or perhaps degensrstion). In terms
of the difrferentiation concept this micht repr2sant furtner (or
developed) differsntiation without a cocreéponding increasa in the
complaxity of integration. wWaber (1977) notes that the personal
characteristics ascribed to rapid (i.e. early) matursrs (e.g.
Jonas and Bagley, 1950; Ames, 1957) fit fisld dependent sub jects
as well. Late maturers on the other hand correspond to the
characteristics ascribed to fisld independent subjsct. Thera may
thus be some substance in the suggestion that fisld depesndencs ==y
reflect a further (perhaps hicher) level of developmant. This,
in any event, fits in with Harvey, Hunt and 3chroder's (1961)
allocation of fisld indspendenca to the relativs=ly primitive stage

2 and fisld depsndencs to staue 3 of thair 4 stage personality

typology.



5.4 SALIENCE OF SUMAESTHETIL ACTIVITY

Another explanation that may te tendersed for the rod-and-framsz

test performance of field dspandent subjects is that the saliencs
of propricceptive input fades raster in the cass of the fisld
dependant sutject. Gross, lWebc and Melzack (1974) asked their
sub jects to plot the position of an arm that rests, without moving
and out of visw of the subject. Thay found that the subject

could plat the arm guite accuratsly if the delay from last sasing
the arm was relatively short,. Howsver, with the passage of time,
the position tends to migrate. [llorant and daller (1965) also
obtained s significant adaptation of his subjects to a tilted
gnvironment. They found the adaptation to bce greater whan the
subject moved than when stationary. That a similar decresasae in
the salience of proprioceptive input occurs during the rod-and-frams
test is suggested by the findings of Cohen and Tepas (1953).

These authors found that their subjects become mora risld dependent
with increasing exposure time to the test apparatus. Hays and
Venables (1972) similarly found that increasing the intermovement
intervals of thne rod during the rod-and-frame test impairs parform-
ance on the test (i.e. the subjects produce mors fisld dspendant
readings). Ehrlichman (1970) on the other hand found a significant
positive correlation bestwsen an RFT projected for 0,15 ssconds and
the usual rod-and-frame test. This tends tao suggest that ths
rod-and-frama test performancs is a cognitive style rather than a

Form of intelligence and, secondly, that the increaased axposurs
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time to the apparatus and the concommitant decrease in salience of
somatic sensory awareness may not B2 critical in the usual rod-and-

rrame tast,

5.9 THE RFT _AND SeENs0RY INTEGRATIUON

According to Pick, uwarren and Hay (1966) tha sensas do not ssem to
tehave as an integrated systam. They found that vision biases
proprioception and sudition and that proprioception in turn have
some effect on visual judgement. Field depsndence may thus ce due
to this lack of integration of the senses; wuntfortunately Pick,
Warren and Hay could not find evidence that their subjects show a

consistent bias to ones sanss.

In the rod-and-frame. test two ssts of sensory input sesm relevant
for good performance viz. visual input givino the tilt of the frame,
and proprioceptive input giving the direction of gravity (to which
direction the rod must te adjusted) as octained from the tody
positiaon. A measure of tha extent of integration betuwsen vision
and proprioception should thus te related to performance cn the rod-

and-frame test.,

Adevai, 3ilverman and NcCough (1968) found a correlation of 0,22
(significant at 0,01 level) btetween two point discriminatioen
scores and the results of a subject operated rod-znd-frams taest.

Two point discrimination is cenerally used in neurological examina-
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tion as an indicator of tactils sensory integration. Adavai et al.
could, howevar, not find any relation between their tracasd letter
identificstion scores and rod-and-framas tast performances. This

is not what is expected since traced letter identificestion (lestters
treced on the skin) can ce regarded as a form of crossmodal matching
between the tactile sanse and storad visual letter shapes (retrisvad
from visual memory storage). The guestion now is: 1is the rod-and-
frame test perrormance related to cross-modal matching ability
(matecning from Kinaesthesia to vision) if visual afferants

instead of visual memory is used ror the matching tasks? The
answer ssems to be in the afrirmative. Vaugh and Ellinger (1966)
found 5 significant correlation between rod-and-frama test
performance and form discrimination. An examination of the

nature of form discrimination tesks will rev=al that form discri-
mination is in fact a rform of cross-modal matching task from the
kinassthetic to uisga} modality. According to Vaugh and Ellinger
the more field independent the subject is, the more accurate is the
information transfer from the kinagesthetic to the visual sanse.
Unfortunately Vaugh and Ellincer did not test to ses if the rod-and-
frame test psrformance is related to a cross-modal matching task
from visian to kinassthesisa. It is of interest to note that

Vaugh and Ellinger's correlations wers considerably hicher (at

0,001 leval of confidence for active testing in the discrimination

task) for females than for males. It is also of interest to note
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that Axelrod and Cohen (1961) found a similar relation cetwesn the

emtbedded-ficure test performance and form discrimination,

In the pressnt study Vauch and Ellinger's (1966) experiment is
repeated. The form is, however, chanoed to straight lines and
widths of solid fiogures thus psrmitting more precise measursments.
The study will then further attempt to investigats whether the
rod-and-frame test performance is, in turn, also related to the
efriciency of cross-modsl matching tasks from vision to kinassthesia.
An attempt is also made to determine whether a modality specific
rod-and-frame test in kinaesthesia (i.e. a rod-and-frams test

that does not make use of vision) is in turn related to intra-modal

matching ability in that modality.
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Statomnons off the probltom and expperimer-

lal é}/z olheses

6.1 THE NON VISUAL RFT (SRET) AND THE RET (RFB)

Since devalopment is not expected, in terms of Witkin's hypothesis,
to tsks place separately in difrsrent channsls, a correlation is
expacted betwsen the AFT and the sometic rod-and-frame test (SRFT).
The 5aFT differs from the AFT only in that the visusl component is
replaced oy tactual-kineesthetic input for toth rod-and-frame
perception. The subject, who experiences in a global manner, or
who is unable to separate visual input in the RFT, is also expected
to be unable to sesparate tactual-kinassthetic information from
oraviceptor input in the SRFT. Further, since tactual-kinaessthetic
and graviceptors ars sll part of the somaesthatic senses, goad
performance in the 3RFT may possibly also te regarded as indicating
a hicher degree of differentiation in the proprioceptive sansas.
The rod-and-frame box (RF8), a portatle version of the AFT by

florris (1967) is used in this study,

1st HYPOTHESIS

There is a significant positive correlation bstwsan the «FT and

the SRFT,
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6.2 LROS5S-MODAL NATCHING ANGD «FT PERFORMANCE

The fi=ld independent subject shows a prefersnce for somassthetic
cues during RFT performance. This may be due to (1) the subject's
ability to suppress the irrelevant visual information, (2) the
subject's predisposition to attend to somsesthetic ssnsory input
under the conditions of the RFT which may Ce dus to an individual
difference in the lavel of arocusal in the wvisual, or the scmaesthetic
sansary modality (of Kurie and Mordkoff, 1370), (3) an effective
block of inter-modality transfer of informetion or (4) an effective
integration of the components of the sensory system esnd ty affective
integration is implied (in tarms of Witkin's theory) the harmonious
working togethar of the sut-parts of the sensory system. The
findings of Vaugh and Ellinger (1966) tend to support the fourth

of the atbove alternatives. Vaugh and Ellincer found a significant
negative correlation between RFT performence and form discrimination.
If form discrimination is reoarded ss a form af kinasesthetic-haptic
to visual information transfer task (i.e. a cross-modal matching
task) than this negative correlation would in fact te in support

of wWitkin's theory - cross-modal matchino sbility, as an indicator
of effective integration, is expected to te correlatsd with RFT
MEeasures. The present study aslso favours the fourth of ths above
alternatives and uses lesnoths instsad of shapes of Vaugh and
Ellinger in the cross-modal matcning tasks in order to achieve

more precise measurements.
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2nd HYPOTHESIS

(a) There is a significant positive correlatiun between good
(i.2. low error) AFT performance and kinaesthatic to visual
information transfer.

(b) There is a 'significant positive correlation btetween field
independence as measured on the AFT and visusl to kinaesthetic

information transfer.

6.3 INTRAMOCAL MATCHING AND SRFT FcrrOfhAnCE

The 3AFT is expected to te an indicator of ths lsvel of differen-
tiation and of effective integration of tne propricceptive senses
since guod performance on the SRFT would indicste that there is a
harmonious working together of ths tactuzsl kinaesthetic and gravi-
ceptors. Intre-modsal matching ability is also expected to bBe an
indicator of integration tecsuse good intrs-modsl matching ability
would imply that there is a cuod interconnection Cetween the sub-

systems of the proprioceptive senses.

3rd HYPOTHESIS

There is a2 significant correlation tetwsen 54FT performance and

intra-modal matching within thHe kinsesthatic modality.
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Lol THE SAMPLE.

Because of the oft reported sex difference in field dependencs
measures (e.o, Wit, 1955; 0Oe Russy and Futch, 1971; FPFarles and
Rajogopal, 1374; Iilacooby and Jacklin, 1974; Saarni, 1973;
witkin, Goodenough and Karp, 1967) an all male sample (n = 66) is
used in this study. The ace of the subtject veried from 25 years
to 54 years with an averace of 39 years, All the subjects are
literate with educaticnal levels rrom standard 8 (10 years of

schooling) to university graduate lesvel.

Te2 THE TEST APPARATUS

Te241, THE UISUAL RFT

The visusal rod-znd-frame apparatus used in this study is the one
descritad by (orris (1967). It consists of a box 22cm X 22cm

X 28cm. One of the 22cm X 22cm X 22cm sides has a vizwer so as to
Fit the face of the subject. The othar 22cm X 22cm side has a
circular section pivoted to its centrs. On this circular section
is a frame 1l1,3cm and 0,3cm thick drawn with luminous paint.

The pivot allows the frame to te tilted 28° left or right. This
is kept in position at either 289 left or 28° right ty means of
magnets. 0On the same fulcrum as the circular section but cepeble

of rotating throuch 360° indspendently of the frame is mounted a
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The SRFT Apparatus
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lumincous rod, The rod can te rotated by the subject by means of

a knob mounted at the side of the box via a pully arrenagement.

A protractor at the back of thas box enstles the experimenter to
read off the angle of tilt of the rod with the vertical. The
wholas interior of the cox is paintaed a mat black and the luminous
paint of the frame snd rod cean Ce zctivated Cy means of a strong
source of licht befors each subjsct is called into the experimental
room. Morris (1967) reports a correlation of 0,74 (Pearson's
product moment co-efficient) between rod-and-frame test measures
using the box as described stove and the rod-and-frame test using

method of Witkin(1954) (3eries 3).

Vel THE NON-VISUAL RFT (THE 3RfT)

The rod of the sometic rod and frame test is a2 licght wooden bar
Im long, 60mm wide and Smm thick and is piveted at its 50cm mark
to the centre of the adge of s tatle (board) 60cm widse and 75cm
high. Thae table is capabls of being rotated 289 to the left or
289 to the richt as a second clsss lever. The subject sits
blindfold in front of tnis table (which is tilted 28° either left
or right) and is required to reach across the tilted surfaca for
the rod which he is reguired to set to ths vertical. The arm
not used for reaching to the rod is kept resting on the tilted
table with tha forearm parallsl witn tha frontal plane of the body
and thus, actually, of follewing the tilt of the board. The

inclined table thus performs the functicn af the tilted frame in
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the usual RFT. Head supports keep the head in 2 vertical position.

7.2.3. THE Cr055 AND INTRA=-MUUAL FATCHING TASKS.

The cross and intrs-modal matching tasks used in the present study
consist of standard and test stimuli in each modality asnd resembles

the tests used by Petrie (1967).

123 1a THE KINAESTHETIC TesT STImULUS

The kinsesthetic test stimulus consists of a wooden bar 7cm wide
and 12cm lono wnich the subject is required to hold between thumt

and fore~finger in order to estimete its width.

724243424 THE KINAESTHETIE STANDARD

The kinsesthstic standard is 72cm long wooden strip 4mm thick
tapering uniformly from 7,7cm at one end to 4,0cm at the other
end. The subject is required to slide tnﬁmn and fore-finger of
cne hand along the lencth of the standard in order to mske a

kinaesthetic meztch to a test stimulus in gither modality,

T1ede3:3, THE VISUAL TesT STImMULUS

The visual test stimulus consists of a blsck line on a wnite surface
presented 40cm to S0cm from the eyes of the suoject and parsllel to

the frontal plsne of his Cody.
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Te243.4. THE VISUAL STANDARD

The visusl standard consists of four different sets of thirty
lines. The lines in esch set vary uniformly in length from
lerce to small end are drawn betuween two faint converging lines
in order to help carry the eye and simulate the kinassthetic
standard. The sets are presented one sfter the other in random
order and from each set the subject is reguired to choose a lins
that he judoes best to correspond in lenoth toc the civen stimulus

in kingesthetic modality.

i PROCEDURE

i S | THE RFB (R0D AND FRANE BOX)

Morris' (Morris, 1967) procedure is used in the present study

with the exception that z set of "zero" readings with the frame
tilted st 0P is taken before 2 set of experimentsl readings.

Three readings are taken with the frame tilted to the left and
three resdings with the frame tilted to the right. The algsebraic
difference cetwsen the sveraced zero readings and the averaoped
experimentsl readings is taken as the AFT measure for each
subject. This procedure, according to Lester (1969) produces
results with the smallest mean errcor but do not differ significantly
from data collected Gy the ususl procedure. The reliatility of
the test wss estimeted ty testing & sample (n = 15) and retesting

the seme sample after a lapse of thes two weeks.



Tede2s THE NON-YISUAL RET (SRFT)

The subject is seated clind-folded in & chezir in front of the
apparatus. He is then asked to rest the arm of his non-dominant
hand, flexed st the eltow, on the surface in front of him and to
reach out with the other hand for the rod pivoted to the opposite
edoe of the surface. The rod is slented at an initisl angle of

60° with the horizontsl. He is then required to try snd adjust

the rod toc the vertical position by repeatedly shifting the rod

and testing whether it is verticasl. - The sutject is told that he

may slide his hand up and doun the rod when testing for verticality
and to pronounce the word "richt" when he considers the rod to be
truly verticel. The engular displecement from the true vertical

is then noted. The process is then repested with the starting
position of the rod at 120° (i.e. from the opposite direction).

Three resdings are taken from each of the two rod stsrting positions.
A set of "zero" readings are taken with the surface (the "frame")
tilted at 0% followed by a set of experimental readings with the sur-
face slanted at 23° is taken for each subject. The sloebraic
difference between the zero readings and the experimental readings

is tsken as the sutcject's score on the SRFT. The reliability of
the test was estimsted bty testing and retestinc a random sample of

sixteen subjects with an intervsl of two wesks betuwsen tests.

Ta34 3 THE CRO55- ANU INTHAKDODAL MATCHING TASKS

The following congitions asre used in the present study.



7e3:.3a1 THE KINACSTHETIC TO KINAESTHETIC CONDITION

The subject is seated st & table and blindfolded. The Kinaesthetic
test stimulus is presented te the subject to hold between his

thumb and forefinger at a lsvel below the tatle. The subject's
other hand is placed on the wider end of the kinaesthetic standard
which he must orip between thumt and forefinger in the same manner

as he crips the test stimulus, He is then zssked to slide thumb

and forefinger slowly and carefully down the standard until he
reaches a point where the width felt on the standard is judced to

te the same as the width of the test stimulus in the other hand.
After the position of the hand on the standard is noted, the

subject is asked to release ths stasndard. The standard is then
shifted to a new position on ths tasble before the procedure is
repeated, This is dons to prevent the subject from usino kinaesthe-
tic memory of arm position. Six kinassthetic matches are made with
the subjsct sterting slternastely from the wider and the narrow end

of the kinaesthestic stangard. The absolute difference betwesn the
averasge of the six resdings and the ectusl width of the test stimulus

is tsken as the subject's kinaesthetic matchinoc ability.

VoS00l THE VISUAL TU KINACSTHETIC CONDITION

A bBlack line drswn on a white sheet of pasper, constitutino the
visusl test stimulus, is presented to the subject and he is reguirad
to make a kinaesthetic metch on the kinaesthetic standard as above

(paragraph 7.3.3.1). The visual stimulus is presented on a
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platform mounted above the kinaesthetic standard so that the

subject can not see his hand when meking the corresponding kinaes-
thetic match. The difference tetween the averzae of the subjsct's
kineesthetic matches end the actusl lenoth of the line is taken as

his visusl to kinsesthetic scors.

AR L P THe KINACSTHETIC TO WISUAL CUNOITION

A kingesthetic test stimulus different fromltha one used in the
kinsesthetic-to-kinsesthetic condition as described in paraoraph
7.3.3.1. is presented to the subject to hold btetween thumb znd
forefinoer and kept out of sioht below the surface of the table.
The subject is shown each of the visual charts (visusl stendards)
in random order with the request to name (by number) the line from
gach chart which btest correspond in lenoth to the width of the

test object held in the left hend. The aversoe of the lengths of
the four lines chosen constituted the subject's visual match of the

kingesthatic stimulus.

The asbsolute difference cetwsen the subject's visuel mstch and
the actual width of the test stimulus is tzken as the measure of

the suoject's kinaesthetic to visual matching score.

Te3e4, ORucid OF PR-SEWTING THE TESTS

The five tests uwere given in rasndom order to gech of the 46

subjects. About four or five subjects were seen per day.



Unfortunately, beceause some subjects nad other commitments during
the day of their test not all five tests could Ge administered to
them durino the same session and because also of shortaoge of time

the SRFT were not administered to the latter tuwenty subjacts.

A random 15 subjects were requested to coms back two weeks after
their first session for retest on the FB and the 3HFT, These
results were usad for estimstino the stability of the R/FB and

the SAFT.
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The following table oives the means and ths standard dsvistions
obtained for each of the test employed.

THE M AN AND STANVUARD DEVIATIUN UF TEST SCORES

TEST (IN DEGREES) ME AY 50 N
THE ARFT (RFB3) 8,35 5,40 66
THE SRFT 6,62 4,17 46

THE WATCHING TESTS (IN CM)

KIN. T3 VI3, 0,95 0,71 66
KIN TO KIN. 0,53 0,38 66
yI15. TO KIN. 0,55 0,35 66

The freguency polygons for the rod-and-frames Gox sceres and the
SRFT scores sre given in Figure 1 end the freguency polygons for

the thrsze matching tasks zre given in fFigure 2.

Pearson's correlation co-efficiants weres calculated for the
obtained scores in:-

(i) the AFB and the SRFT

(ii) the 3AFT and the kinsesthetic to kinzesthetic matching tesks
(iii)the RF3 and the kinassthetic to visual matching task and

(iv) the RFB and the visuazl-to-kinaesthetic matching condition.



All the correlztions, except that between the rod-and-frame box
scores and the kinsesthetic-to-visual matching scores, ars not
siognificant st the 0,05 level of confidenca. The correlation
tetwesen rod-and-frame box performance and the kineessthetic
matchine tesks is -0,28, To test for curvilinesrity s scatter
dizorem of the two sets of data is constructed. The scatter

plot (Figurs 3) shows no signs of cucvilinearity.

Since the standard deviation can te regerded as a good measure

of veriebility, the standerd deviation of the kinaesthetic-to-
visugl matching score of each subject is calculated. The assump-
tion thus is that greater standasrd devistions will indicate

ocrester degrees of uncsrtainty and micht, therefors, also te used
es an indicator of tne efficiency of information transfar betuesen
the modalitiss. The correlstion tetwzen these stendard deviations
and the subject's score on the rod-and-freme test is, howsver,

found not to ce significant at tne 0,05 level of confidence.
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FREQUENCY DISTRIBUTION OF INTER— AND INTRAMODAL MATCHING TASKS
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The first hypothesis which proposed that there is & significant
correlation tetween the 33FT and the usual RrT (in the form of

the rod-and-frame tox) is not supported ty the date of the present
study. This is not conducive to the theory of Witkin et al.
(1962 ) (the differential hypothesis). Houwever, Witkin et =al.
speak of their test as assessino the subject's ability to overcome
an embedding context and Kerp (1963) found this overcoming of an
emcedding context to ce different from "resisting distraction".

It is possibls thet the 3AFT may measure resisting distraction.

This would reguire further investiostion.

The 3AFT seems s fairly statle test, hsving & test-retest correlation
after two weeks orf 0,67. Two of the subjects the experimenter

used to prectice the test proczdurs on showad interesting veristions
on the test according to the timz of day. It would thus te
interesting to detsrmine whet psrseonslity or other correlstes the

38FT has.

In the AFT and the SHFT it is either the vestibuler apparatus or
the joint receptors of the hip and spine (or both vestibular

apparatus and joint receptors) which signal the direction of gravity
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to the central nervous system. Since there is no correlation
tetwsen fFB and snfT performance (end also as indicated in the
literature) it is unlikely that the vestibuler spparatus is meinly
responsitle for signslling the upright in the stationery position.
It can, therafore, e said thst during /FT performance the subject
is required to resolve the sensory conflict tcetween vision and
Joint receptor input, whereas in SRFT performance the sut ject

is required to resolve conflicting evidence from the joint
receptors of the hip and spine on the one hand, and from joint
receptors or the arm and shoulder on the other. Poor SAFT
performance is thus due to poor resolution of joint receptor input
and may thus be relsasted to the extent of differsntiation of the

proprioceptive modality.

The third hypothesis which expected a correlation tetuwsen SRFT and
intra-modal mateching éc:uracy within the kina2sthetic senses is

also not supported by the data of the presant study. This supgoests
that joint receptor sensitivity of the hand and the CNS projection
arsas (perceptual integretion) is not relsted to joint receptor
differantiation of the hip and spine. Joint receptors function

indzpendently and there is no functionzl castecory of joint recsptors.

The explanstory conczpts of difrerzntiztion and integretion asre,
therefore, not of much use as theoretical constructs for rod-and-

frama performance,
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9,2 THE RFT AND LAR055 MBCODAL MATCHING

Unly the Firs£ part of the second nypothesis which proposasd that
there is s significent positive correlstion betwesen the rod-and-
framz test parformance end the kinassthetic to visual cross-modal
matchino task has been partially torn out bty the dats of the
present study: the obtained correletion is negetive instead of
positive. This implies that the fisld independent subject does
not accurately transmit information from the kinasesthetic sense

to the visusl modality. This is contrary to tne findings of Vesugh
and Ellinger (1966) uho found Fisld dependant rather than field
independent sutjects less capatle of visuelly recognising the
shapes of ocjects relt with the hand. The prasent study on the
other hand found no correlstion ce2twsen rod-snd-framz test perform-

ance and & visuzl to kinaesthetic cross-model matcning task.

The findings of this study, therefore, suggest thst oood rod-and-
freme test performance is related to z tlocking of information
from the kinaesthetic to the visusgl modelity rather tnsn =ffective
integretiocn. since the fielo indepandent subject responds to the
proprioceptive input rather than the visuzl it means that the
information must block nccuf et (2 hypothesized) secondary visuel
pathway. The Tizld independent sutject is swere of the visual

freme but the information is not resdily eveilasble for compzrisan.

A more tenable suggestion to explein tne Findings is thset the
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field dependent sucject, cecsuse he is more visually dependent,
makes & visuzl analysis of the visusl standard in the kinsesthetic
to visusl cross-modal matching task anu then compares the result
with the kinaesthetic test stimulus uhereas the field indspandent
subject, teing more inclined to use bodily information input, makas
& kinaesthetic snalysis and then compares it with the visual
standard and since, according to Jones and Connolly (1970), the
visual storage system functions &s @ 'rehsarsal'! mecnanism, less
information loss will occur with the method used cy the field
depandent sut jsct. This, unfortunately, does not explain uwhy
there is no corfsspnnding cerrelation betwsen rod-and-framz test
performance and the visual to kinaesthetic matching condition
unless the movement required by the kineesthetic matchinu task on
the kinaesthetic standsrd forces toth field dependent and field
independent subjscts to make tnzir snslysis in the kinsesthetic

modality.

The findincs of Dodds (1978) might also explein the correlstion
betwsen rod-eznd-frame test pertformance and the kinsesthaetic to
visugl cross-modal matching ebility of the subjects of the present
study. Dodds, usinu a tactuel-recognition tzsk found that a
stimulus given (randomly) to either left or right nemisphere

(vis left or right hend)produced constant right hemisphere
adventsoes in performance sucgesting, he seys, thst the riont

hemisphere is doing the processing whilst the left hamisphere hes
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access to the results. He rfurther suggests that the information
loss occurs durinu hemisphere trensfer., In the present study the
kinaesthetic stimulus wss oviven to the left hand i.e. to the right
hemisphere and rield independent subjects were found to show a
greater deuree of information loss. such loss is expected to

be greater in the case of field independent than field dependent
subjects if the field independent subjsct has s creater degree of
ceretbral lateralization and isolation of function. Cltman,
Ehrlichman and LCox (1976) celieve that they nave shown that field

dependent subjects show 2 creater ceaoree of cerebral lesteralization.

It is &lso of interest to note that field independent subjects uesre
found to bes more susceptzble to "simulator sicknzss" (Barret and
Thcrntan; 1968). By "simulator sickness" darret and Thornton

mean the discomfort similer to motion-sickness proouced cy
sutjecting tne individusl to a moving field of vision without,
movement of the Cody. Barret and Thornton propose that the
etiology of this condition to ce sought in the conflict betwsan
vision and proprioception produced by the moving visugl field.

The results of the present study where s relastion cetwsen rield
independence end an inefficiency of information transfer from the
kinsesthetic sense to vision is found tend to suggest that the
lowsr susceptavility to simulator sickness of the field independent
subject to ce relsted to the ineffective throuchput of informstion

from the Kinaesthatic modelity to vision thareby maximizina the
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the resultant conflict. Long, Ambler and Guedry (1975) found

that the field independent subject to ce less susceptatle to

motion sickness (as opposed to simulstor sickness). This too

micvht ce due to the inefficient throucnput of sensory dsta from
proprioception to vision which in this casse would minimize the
conflict situstion, the assumption teino that the visuszl following
of the surrounding moving scene been normslly too slow (unaccustomed
eye movement) for the faster proprioceptiva input. hotion-sickness
usually disappesrs as visual and proprioceptives input become more
synchraniged. Further investigation is, nowsver, necessary, for
accnrdiné to Money (1970) no satisfactory explanation for motion-

sickness has as yat been proposead,

The results of the present study mioht also indicate 2 relation

field independence to Petrie's (1967) asugmenters and fisld dependence
to reducers. This, however, may not te accuraste firstly Gb=cause of
the rether low correlestion obteinsd and secondly twe of the field

indepandent sutjects were founu to be extreme reducers,
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witkin et al.'s (1962) hypothesis that the sbility of the individual
who can separate e figure from the ground i.e., who hss the stility
to experience in sn articulate fasnion can be used as an indicetor
af the level of difrerentiation of the subject is not supported by
the present study when the fFicure and the cround are presented
throuoch the kinsesthetic senss. There is some evidence thsat the
SAFT measures are spgproximately normslly distributed (fioure 1)
(2lthough the sample size is too sma.l (N = 46) to come to any more
definite conclusion) and thzt the individusl tenos to respond

feirly consistantly on the 3RFT.

What the 3RAFT measures is not certain. It is, howesver, looicslly
expected to ce an indicstor of difrerentistion within the proprio-
ceptive sense and,if it can further ce shown to improve with age,
then witkin et al.'s differentistion hypotnasis would nsed a
revision. witkin et al. (1954) themsslves could not find 2
correlation between their measures and s RFT-like mszasure between
vision and hsaring. These non-correlsticn inocicste the difficulties
that would ce encountersd when ectemptino to fit concepts of

gevelopment on one uni-dimensicnal measure.
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some hint of & relstion tetween KFT performsnce and modality
preference or af inter-hemisphere transfer is indicated bty the
figures of the presant study. The inter-hemisphere transfer
sugyestion seems more useful since the field independent sutject wno
is considered to show & greater decree of lateralization of tne
ceregbral hemisphsres is expected to show s ugreater loss of informa-
tion during inter-hemisphere treansfer. As it is there are already
indicetions that laterslization is related to spatisl sbility and
maturational speed and thet the latter might te the csuse of
personeglity and other correlates of the rod-snd-freme test
pérFormance (wvsber, 1976). Oifferentiation might then become
equated with lasterslizaticn znd specislizstion of the cerstral
hemispheres. It micht thus te more fruitful to study the
relations tetween personality (and other developmentel) varisbles
and lateralization (end ceuses of lateralizstion end cerebral
develeopment) in the search for biologicelly meassurable indicators

of behaviour.
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APPENDIX 1 (CONTINUED)

SRFT

K-V
0,12
2,39
0,58
0,95
2391
0, 34
0,20
0,60

K-K
0,89
0,97
0,67
0,38
0,79
1,59
0,07
0,58
1,15
0,07
0,70

V=K
0,27
0,67
0, 34
0,01
1,07
1,40
0,75
1,17
0,90
0,24
0,48
1,19
0,55
0,14
0,00
0,41
0,20
0,91
0,10
0,52



APPENDIX 2
SD OF
SUBJECT R{‘B K-V MATCHING
1 2,8 0:;6
2 TaT 0,01
3 591 1,15
4 6,5 0,20
5 6,5 1,07
6 20,4 0,54
7 2,9 0,97
8 16,4 0,83
9 19,4 0,68
10 2,8 0,06
1 19,5 1,35
12 9,5 0, 34
13 7,8 0,62
14 9,0 0, 31
15 6,0 0,04
16 10,2 || 0,85
j ) 0,8 0,87
18 19,4 0,81
19 0,3 0,87
20 5,4 0,44
21 7,8 0, 30
22 6,8 0,80
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APPENDIX 2(CONTINUED)

SD OF
SUBJECT RFB K=V MATCHING
23 8,4 0?34
24 Ty2 0,67
25 13,4 0,69
26 18,2 0,19
27 3,9 0,23
28 3,6 3,25
29 9,4 0,18
30 L 0,00
31 4,1 0,13
32 8,4 0,52
33 3,5 0, 31
34 10,6 0,81
35 : 19,0 1,47
36 8,1 0,29
37 2,5 0,67
38 19,7 1,44
39 19,8 0,21
40 4,7 0,90
41 4,2 1,45
42 4,7 0,24
43 1,8 0,88
44 14,2 0,02

45 : 2,6 0,72
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46
47
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49
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51
52
23
54
55
56
57
58
59
60
61
62
63
64
65
66
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RFB
8,5
8,3
7,0
3,3
8,1
3,5

12,0
9,8

10,0
2,4
8,4

12,8
0,7
8,0
8,2

14,2
9,4

12,6
6,0
4,0
3,4

APPENDIX 2 (CONTINUED)

SD OF
K-V MATCHING
0,80
1,38
0,98
0,12
0,97
0, 30
1,15
0,90
0,81
1,82
0,41
0,85
1,19
0,70
0,93
1,01
0,28
0,19
0,84
0,50
0,36

r - 0,12 ( not significant at 0,05 level of

confidence.)
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APPENDIX 2

Frequency tables; RFT (RFB) and SRFT

RFT SRFT

CLASS

ks FREQUENCIES PREQUENCIES
0,0-2,9 10 10
3,0-5,9 15 9
6,0-8,9 18 15
9,0=11,9 8 7
12,0-14,9 6
15,0=17,9 1 2
18,0-20,9 8 -



APPENDIX 4

Frequency tables: Inter and intra modal matching tests

KIN,=VIS. KIN.-KIN VIS.=KIN.
CLASS FREQ. FREQ. FREQ.
0,00-~0,29 q 22 17
0, 300,59 14 16 20
0,60-0,89 16 16 18
0,90-1,19 10 8 9
1,20-1, 49 6 3 2
1,50-1,79 2 . |
1,80=2,09 4 - -
2,10-2, 39 2 3 g
2,40-2,69 1 = £
2,70-2,99 3 S 2

3,00* 1 A 3



APPENDIX 5

RELIABILITY OF THE SRFT: DATA

SUBJECT TEST RE~TEST
1 15?0 ;:}6
2 593 555
3 11,5 11,0
4 5y 1 8,0
5 1333 9,1
6 9,3 6,7
7 10,1 10,6
8 7.5 8,8
9 6,9 4,8

10 4,5 3,7
11 11,7 16,8
12 647 592
13 16,0 12,9
14 2,6 0,7
15 753 2,8
16 9,1 13,2

correlation co-efficient = 0,67
which is significant at 0,01 level

Re-test after & lapse of two weeks
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APPENDIX 6

RELIABILITY OF THE RFB: DATA
The reliability of the RFB was estimated using the test
re-test method with & time lapse of 14 days between tests

SUBJECT TEST RE-TEST
dy day.
1 12,9 7,0
2 2,8 2,9
3 17,9 18,4
4 0,5 15
5 10, 1 9,6
6 8,6 10,2
7 9,6 2,4
8 9,8 5,7
9 3,2 2,2
10 1,0 5,0
11 15,7 13,4
12 7,8 Ty5
13 10,7 9,4
14 10,6 Ty3
15 19,6 20,1

Correlation co-efficient = 0,87

Significant at less than 0,01 level of confidence





