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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 somehow 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 intra.modal 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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N~ correlation was found between the rod and frame test and the 

non-visual rod and frame test (called the somaesthetio rod and 

frame test). The implication of the results for the differential 

hypothesis aTe btiefiy discussed. 

A moderate ~orrelation t<),28) was found between the rod and 

frame test and the lcinaestb.etio to visual matching task. This 

correlation is opposite in sign to Vaugh and Ellinger's. No 

correlation between the rod and frame test and the visual to 

kinaesthetic matching condition could be obtained. The results 

ar.e discussed in terms of implications it may have -for understan­

ding the phenomenon of motion sickness. The findings of the 

study a:r:.t then interpreted in tenns of cerebral hemisphere 

lateralization. 
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The study of personality is an important branch of the Science of 

Psychology. In the earlier years psychologists developed various 

typologies and descriptive constructs in an attempt to describe 

personality. For a Science to develop, however, it must move 

from the stage of description to measurement. The description 

of personality was, therefore, only a step in the evolution of 

Psychology. To deepen understanding, to verify hypotheses about 

its origins, and to study personality changes and development, 

devices for measuring personality become essential. Instruments 

that have been developed to assess personality include the various 

inventories, rating scales, interview techniques and projection 

tests, all with varying degrees of subjective elements 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 Science is the constant 

endeavour to improve its measuring instruments in order to achiave 

greater reliability and precision in its measurements. Techniques 

for measuring personality are constantly being designed. Witkin 

et al. (1962) believe that the techniques they have developed are 

capable of assessing personality objectively and with laboratory 

precision. Their approach is based on the assumption that since 
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factors such as intsrsst, sxpsrisncs and motives are known to 

affect perception, motives interest and personality must in turn 

bs rsflsctsd in the perceptual processes of the individual. The 

manner in which ths individual perceives the world must also 

somehow reflect his past sxpsrience and how hs has learnt to cops 

with ths various life situations he may meat. Some projection 

tests (e.g. the Rorschach) have similar assumptions. In the 

projection test the subject is assessed according the manner in 

which hs chooses to respond (hs perceives what he is disposed to 

see) whereas 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 □ y laboratory procedures, Witkin et al. claim that their 

personality tests are more objective than the standard instruments. 

The measure of Witkin et al. (1954; 1962) has its origin in the 

discovery of Asch and Witkin (1948) that there are individual 

differences in responses in a cue conflect situation between 

vision and somasthesia. Witkin et al. (1954) subsequently tried 

to link this to various aspects of personality functioning through 

(mostly) correlational studies. Witkin's theory thus started 

with a measure and because of the changes between Witkin 1s 1954 
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and Witkin's 1962 work, Zigler (1963) has called Witkin's test 

"a measure in search of a theory" _(p.133). Wilkin et al. (1977) 

do not mention the differentiation concept. 

The aim of the present study is not so much concerned with the 

status of Witkin et al. 's test as measures of personality but 

rather with the substrates of the test behaviour of the subjects. 

A better understanding of the substrates can enhance the under-

standing of test behaviour. Such an understanding may also 

indicate constraints to which future theorising about the function 

of the test and what it measures must conform. 

Witkin et al. themselves suggest that the individual differences 

shown on their test performance may be related to identifiable 

differences in neural functioning. Attempts have been reported 

in the literature relating test performances to factors such as 

somatic sensitivity, cerebral hemisphere lateralization, endocrinal 

function, and individual differences in the speed of maturation. 

The present study attempts to relate the rod and frame test (one 

of UJitkin et al. 1s tests) to efficiency of information transfer or 

exchange between vision and somaesthesia. Wi tkin et al. 's tests 

assess the individual's sensory preference in a cue conflict 



situation between vision and somaesthesia. In the present study 

an attempt is also made to design a Witkin type test that is 

performed in only the somaesthetic modality in order to determine 

whether a Witkin test must of necessity be cross modal in nature, 

i.e. whether the cue conflict test situation must necessarily be 

between two different sensory systems. If the test designed in 

the present study correlates well with the usual Witkin test then 

this new test would be a useful tool for assessing the cognitive 

make-up (as well as personality functioning) of the blind. As 

it is~the present methods of assessing the cognitive make-up of 

the blind depend rather heavily on verbal performance. Even the 

present non visual Witkin type tests are ~sally haptic modifications 

of a test (the embedded figure test) which correlates only 

moderately with the main test of Witkin et al. (q.v. Axelrod and 

Cohen, 1961; Witkin, Birnbaum, Lemonace, Lehr and Herman, 1968). 
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Witkin 1s orientation tests had their origin in the studies of 

Asch and Witkin (1948 a,b). Asch and Witkin using the experi-

mental design of Wertheimer (1912), wanted to determine whether, 

in a cue conflict situation between visual and somaesthetic cues, 

vision or somaesthesia dominates. They in fact wanted to resolve 

the contradictory findings of wertheimei (1912) (who found vision 

to dominate) and Gibson and 1Ylowrer(l938) (who found that subjects 

gave preference to somaesthetic cues) in the cue conflict situation. 

Asch and witkin instead found an individual difference in response 

to the test situation. 

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

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

1954) subsequently simplified Wertheimer 1s mirror arrangement for 

obtaining the cue conflict to a room and chair and a rod and 

frame and proceeded to study the relationship between their 

measures and v arious aspects of personality functioning. Wit kin 

et al. (1962) call their measuring instruments "mode of perception 

tests". The following are brief descriptions of their tests. 
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2.1 THE TILTii\lG-ROOfll-TILTIIIJG-CHAirt TE.5T 

The test apparatus consists of a chair which can be tilted to 

the left or to the right 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 body) to the 

true vertical whilst the room (called the field) is tilted to the 

left or to the right. The subject who is able to adjust his oody 

to the true vertical is said to be field independent; 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 

test. 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-FRAlllE TEST 

In the rod-and-frame test the subject is required to adjust a 

luminous rod surrounded oy a tilted luminous fra'Tle to the true 

vertical in the darkened room. The test can be done in three 

manners called the three series of the test. In series one of 

the test the subject (seated in a chair) is tilted in the same 

direction as the frame. In series two the subject's body and 

the frame are tilted in opposite directions. In series three 

the subject's body remains erect during the test performance. 

Because of the more complicated apparatus required for series one 
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and series two of the rod and frame test, and because Witkin et al. 

(1962) suggested that because their data indicates that series 

three 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 the 

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 one of Witkin et al. 1s perceptual tests and one of their 

indicators of personality . functioning. The embedded-figure test 

is a paper-and-pencil test adapted from the one designed by 

Gottschald (1926). 

In the test situation the subject is re quired to locate a given 

simpler geometric figure in a more complex figure in which the 

simpler figure is concealed or embedded. The time taken to 

find the simpler figure from each of twenty-four complex patterns 

is taken as a measure of ths subject's performance on the test. 

A maximum time of five minutes or of three minutes in the short­

ened form of the test by Jackson (1956) (which uses twelve complex 

patterns) is stipulated. UJitkin et al. (1962) argue th at the 

embedded-figure test, tests the ability of the subject to separate 

an item from the field in which it is embedded and is thus similar 

to their other hast. 
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2.3 THE INTER COdr<ELATICJ1\Ji BET uJEEN WITKH, 'S TESTS 

Witkin et al. (1962 / 1977) give the following intercorrelati ons 

between the tilting-room-tilting-ch air test 2nd the rod-and-frame 

test 

TiHC TEST 

frlEN WOf1i EN 

RFT 0,64 0,52 

The following intercorrelations between the embedded-figure test 

and the rod-and-fr ame test 2re extracted from the study of Young 

(195 9) 

lYIALES, N=49 

rlfT SERI C:: S l RFT SERIES 

RFT S.l 0,84 

S.2 0,61 

S.3 0,57 0,63 

EfT 0,65 0,50 

FEfl'iALES I N=48 

2.4 THE ' RELIABILITY OF THE RFT 

2 RFT SERI ES 3 

0,44 

0 ,42 

0,38 

EFT 

0,26 

0,24 

Since the present study is concerned primarily with the rod-and­

frame test, reliability measures of only the RFT are giv e n here. 

Witkin et al. (1954 / 1977) give th e fallowing t est-retest 

correlations for their rod- and-frame test 
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STABILITY OF THE 11FT 

r r r 
5 wK I 1\ITErWAL l YR. INE.lVAL 3 YR. INTERVAL 
BETWEEN TESTS BETWEEN TESTS BETWEEN TESTS 

SERIES IYlEN N ll/OnlEN N 1i1EN N wOmEN N l'tlEN N uiOIYl[N N 

l - - .Bl 95 . Bl 51 .46 51 . 56 32 .69 30 

2 - - .69 95 . 78 51 .67 51 • 72 32 .69 30 

3 - - .BB 95 . 90 51 .38 51 • 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 

SERI ES IYIEN 1\1 WOffiEN N 

l .79 136 .79 258 

2 .BO 136 .78 258 

3 . 90 136 . 91 258 

(All these correlations are below the l percent level of 

signi fie ance). The stability of the rod-and-frame test has 

been confirmed (e.g. Witkin, Goodenough and Karp, 1967; 

Adevai and IYlcGough, 1968). There is thus adequate evidence 

that the rod-and-frame test is a stable and reliable measure. 
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2.5 S □ r1lE COdr1ELATES OF LJJ ITKI N'S RFT 

Sines UJitkin st al. 1s initial study an impressive numter of 

relationsnips oetwsen witkin's measures and other aspects of human 

functioning have been reported in the literature. According to 

Culver (1967,P.337) the rod-and-frame test has oecome "one of 

Psychology's most frequently used mesaures of individual difference". 

Thus witkin 1s me asure has been related to alcoholism (e.g. Bergman, 

Norlin, Bofg and FyrQ 1975; Goldstein, Neuringer and Klapper-sack, 

1970; Goldstein and Shelly, 1971; Jacobson and Van Dyke, 1976); 

Asthma (Fishbein, 1958) .• senescence (Axelrod, 1961); Blood 

cholesterol level (Flemenbaum and Anderson, 1978); response to insulin 

(Silverman, ~lcGough and Bogdonoff, 1965); masculinity using the 

flllYi PI (Stansell, Beutler, Neville and Johnson, 1975); attentiveness 

to faces (Konstadt and Forman, 1965; messick and Damar in, 1964); 

sensitivity to social environment (Ruble and Nakamura, 1972). 

This rather short list may serve to illustrate the diversity of 

correlates of the rod-and-frame and related tests. The imp lie at ion 

is thus that Witkin's measure must touch on the very roots of human 

functioning and that an understandihg of the mechanisms underlying 

the measure are important and urgent. 
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The measures developed by Witkin et al. have their origin in the 

Asch and Witkin (1948) observation that individuals differ in 

the extent to which t hey use oodily cues in cue conflict situations 

between vision and the bodily sense of the upright. The individual 

who is influenced by vision is said to be field dependent . 

3.1 FIELD UEPENUE NCE 

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 Gy the tilt of the frame, is 

said to be "frame dependent". If the division of perceptual 

events into figure and field is used and the frame regarded as 

the field in the test s ituation, then the subject who is influenced 

by the frame is said to be "field dependent", and the subject not 

influenced by the frame is called "field independent". 

U/itkin et al. further hypothesize that the individual wno is 

field dependent on their test e xperiences the world in a diffused 

or "global manner". Conversely, the subject who is able to 

separate the perception 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 measuring the mode of perception 
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of the subject along the continuum articulate to global. 

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 

environment. They found that the subject who is field dependent 

to be more passive with a greater readiness to submit to authority. 

Such field dependent subjects are also shown to have a poorer body 

image and to have an inability to function independently of their 

environment. The individual who is more field independent, on 

the otherhand, shows a greater active coping with, and an analysis 

of, his environment. Witkin et al. (1954) believe that they have 

evidence that the individual 1s mode of perception (or cognitive 

style) extends to other aspects of functioning as well. Thus in 

problem-solving, for example, the field dependent subject is found 

to have difficulties in solving problems requiring the isolation 

of essential elements from one context and using them in a 

different context. 

Witkin et al. (1954) also linked their mods of perception measure 

to developmental processes. They found that their subjects 1 

performance on their tests improved with age, attains stability 

with maturity and declines with the onset of senescence (cf. Axelrod 

and Cohen 1961). Changes towards field independence with age are, 

however, not so smooth. They report that 15-and 17-year olds to 
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be more field independent than their adult group. Thus uiitkin 

et al. (1954) have related their measure to the individual's mode 

of adjustment (coping with the environment); they have some 

i~dication of how their measure develops with age but they have 

not shown whether mode of adjustment shows a similar pattern of 

change with age. 

Uiitkin et al. (1954) hypothesize that because the field dependent 

subject is able to actively resist the effect of the frame in the 

RFT situation, he is also able to, in a similar manner, actively 

cope with situations in the environment. field independence 

performance can, however, also be due to the subject's passive 

acceptance of proprioceptive cues. Active suppression is tenable 

only if it can be assumed that vision is the normally dominant 

sense. Further, a measure of the subject's ability to resist 

the visual cues must also take into consideration the relative 

strength of bodily-and visual-sensory input. The strength and 

efficiency of a sensory modality may be manipulated by training 

or deprivation of that sense. Finally, performance on the mode 

of perception tests might also be due to the ease with which 

sensory information of the frame is integrated with proprioceptive 

input of the body position. ~itkin 1s theory, therefore, does not 

seem very convincing. 

3.2 PSYCHOLOGICAL DIFfERENTIATI ON 
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Whan it was found that non-propriocsptivs tests (such as the Koh 1s 

blocks, memory tests) can also be used 2s indicators of field 

dependence, ulitkin et al. (1962) started to epply the concept of 

differentiation of Werner (1948) as the explanatory principle for 

their field dependence behaviour. A largsr number of suosequsnt 

papers made use of the concept of differentiation to logically 

derive, or explain, relationships between Wi tkin et al. 's tssts 

and other aspects of Functioning. witkin st al. 's tests were 

From then onwards sometimes described as measuring the degree of 

differentiation of the subject and research papers' topics contain­

ing the terms "psychological differentiation" almost invariably 

dealt with, · or used one of Witkin st al.'s tests. It should be 

pointed out that Warner regarded his construct as essentially 

untestable, but with an aim of generating thought about develop­

ment al processes. 

The differe ntiation of a system, according to Wi tkin 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 each s ub-part capable of s pecializing in different 

response elements. Such a system will thus Function more 

efficiently, and will also have a larger response repertoire. On 

the other hand, a less differentiated s ystem, because it has a 

fewer number of sub-parts (i.e. is more homogeneous in contrast 

to the more heterogeneous structure of the more differentiated 
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system) will te able to respond in a limited manner to a variation 

of stimuli. The more differentiated 2 system is, however, the 

more complex must be the integration (interconnection) amongst the 

sub-parts in order for the system to function at full potential. 

Wi tkin et al. (l 962) distinguish between "effective integration" 

and "complexity of integration". By effective integration they 

mean the "more or less harmonious working together of the system·~s 

components with each ·other, and the total system with the environ-

ment." (P.10) By complexity of integration Witkin et al. (1962) 

refer to the greater and more varied interconnection between the 

sub-parts of the system. A system with a greater complexity of 

integration must of necessity be more differentiated. Greater 

differentiation on the other hand, does not imply a greater 

complexity of integration. 

Witkin et al. (1962) hypothesirn that the individual who is better 

able to separate nimself from the environment, or alternatively, 

who is better able to separate an object from surrounding field 

has developed to a greater degree of differentiation i.e. has 

developed further from the global manner of awareness of the 

neonate who, it is hypothesized, experiences the world and itself 

as a m~re or less amorphous and continuous mass, In this manner 

Witkin et al. (1962) link the subject who experiences in an articu­

late fashion with the differentiated person. 
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Witkin et al. now propose that the differentiated parson has ths 

ability to re-organise an organised field in a different manner. 

Witkin st al. (l9b2) further propose that the degree of differen­

tiation is reflected in various areas of functioning and that this 

will in turn be reflected by the measures they have designed since 

( as they say) 11 it is highly unlikely th at development will take 

place in separate channels" . (P.11),. Witkin et al. (1962) also 

explain the term "maturity" in terms of differentiation. 

maturity implies developed differentiation together with effective 

integration. Highly differentiated persons are thus not 

necessarily mature; there must also be effective integration. 

Witkin et al. (1962) claim that their measures are indicators of 

the extent of differentiation. If this is so then their measures 

should show a progressive improvement with age up to adulthood. 

According to Witkin et al. (1954) 15-and 17-year olds show a 

better performance on these measures than adults. It is highly 

unlikely that 15-and 17-year olds will oe at al higher level of 

differentiation than adults. 

Active coping of the individual with his environma nt can also te an 

indicator of the degree of success the individual has attained in 

his ad justment to his environmsnt which would then be an indicator 

of effective integration. There is therefore no certainty whether 

Witkin 1 s measures assess effective integration or the degree of 
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differentiation. The construct of differentiation also does not 

seem to have added anytning new to the theory of Witkin 1 s measure 

which the construct "mode of perception" could not add. IYlost 

writers now avoid the term "differentiation" when using Witkin et 

al. 1 s measures and even Witkin himself (e.g. Witkin and Goodenough, 

1977; Witkin, Moore, Goodenough and Cox, 1977) does not mention the 

term in his later papers. Other writers (like Gardner, Jackson 

and Messick, 1960) regard field independence behaviour as a form 

of selective attention and use the term 11 field articulation" 

instead of field independence. In this sense then the field 

dependent person is viewed as being unable to "articulate" or pick 

out the figure from the surrounding field rather than as sho~ing a 

dependence on the surrounding field. 
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An organism receives inf~rmation from and about its anvironmant 

through its sensory organs. These sensory organs are roughly 

divided according to the natui:e of the physical energy to which 

they ai:e most sensitive. The set of sense organs that is sensitive 

to a particular type of physical energy may be called a sensory 

modality. Some modalities (vision, hearing) consist of a single 

system; others have moi:e. The modalities with more than one 

sensory system (e.g. the somaesthetic modality) are ti:eated as 

though it consists of a single sensory system. Investigators of 

sensory systems and sensory integration use the term in this 

manner as an expository device. 

The physical energy that energizes a i:eceptor is called a stimulus. 

4 .1 Vb ION 

Vision is the most important sensory system in man, Dodwell 

(1966) estimates that about 90)~ of information input to the human 

organism is visual. 

The visual modality responds to stimuli in the Form of radiant 

_ 7 -7 
energy of wavelength 4 x 10 to 7 x 10 meti:es. The field of 
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view is all points in space from which this radiant energy may 

enter the eye. These points form an image on the retina called 

the proximal stimulus which is than transmitted via the optic 

nerve to the central nervous system. 

The function of vision is to i . a. enable the organism to locate 

and orientate its body with respect to more distant objects. 

The one-to-one projection of points from the retina through the 

optical chiasma and the geniculate tody to the projection area in 

the brain 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 eye is another 

matter. 

The individual may also use his body, eye torsion (produced by 

eye tilt) as well as the visible frame to estimate the orientation 

of objects in this environment. 

There is evidence (e.g. Rudel and Teuder, 1964; Sekular and Rosen­

blith , 1964) that visual discrimination of spatial relations 

improve with age, and that such a discrimination is ahead of 

verbal discription of spatial relation (Assa and Wyke, 1970). 

4.2 PRlJPRI OCEPTIUN At~U KI 1\JAE::iTHiSI A 

The term proprioception was first introduced by Sherrington (l9U6) 

to describe the deep lying sensory systems which respond to the 
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body's own movements. The sensory systems include the viscera, 

muscular, joint-and labyrinthine-mechanism of the inner ear. 

Proprioception then, acco rding to Sherrington , means the sense of 

motion and orientation of the body as a whole as wall as the sense 

of motion and orientation of the body segments. Proprioception 

thus includesthe sensing of forces (gravitational, pressure, shear 

and tensional) on the body or body parts. The term kinaesthesis, 

on the other hand, has a more limited meaning and according to 

Howard and Templeton (1966) is best understood as a behavioural 

term. The usage of Howard and Templeton is adopted in the 

present study. Howard and Templeton define kinaesthesis as the 

sensing of position, movement and amplitude of movement (both 

passively and actively produced) of the tody parts. Propriocep-

tion thus refers to the whole body as wall as its segments, 

whereas kinaesthesis has reference to body segments only. Both 

proprioception and kinaesthesis exclude the auditory and visual 

systems. It should be pointed out that the present meaning of 

kinaesthesis differs slightly from the meaning given to it by 

Adams (1968). According to Adams kinaesthesis refers only to 

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

the sensing 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 efferents, 
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receptors of the joint capsula, skin receptors and also motor 

out flow. There is some evidence (e.g. Merton, 1964) that muscla 

spindle receptors and tendom receptors are not directly concerned 

in the sense of limb position. The outflow of naural activity to 

tha muscle on the other hand provide kinaesthetic information. 

Lashley (1917), for example, 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 from the limb. 

The obvious sensory organ system for judging the upright of the 

body is the vestibular apparatus. The evidence that the vesti-

bular apparatus is essential for the judgement of this passiv a 

upright position is not so clear. Clark and Graybiel (1963), for 

example, studying subjects with inner-ear defects, found that such 

subjects could perform as well as normal subject in orientation tests. 

On the other hand the muscle and joint receptors 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 tody) are very unstable when olindfolded 

(e.g. Walshe, 1963). 

4.3 SOMA[STHESIS 

~omaesthesis refers to the internal condition of the body such as 

pressure, but excluding sensation from muscles tendons and joints 

(Corso, 1967) temperature or pain. Somaesthesis is further 
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classified according to the layers of the tody stimulated: 

cutaneous, muscular and visceral. The receptors for cutaneous 

somaasthetic sensations are located in the skin. According to 

Howard and Templeton, skin receptors do not contribute towards 

sensing the upright. Howard and Templeton quota the study of Arndt 

(1924) who found his subjects' ability to set tneir bodies to the 

vertical position by adjusting the chair on which they sit to be 

unaffected by local anaesthesia. Howard and Templeton ascribe 

Berthelot-Berry and Dauterive's (1949) greater average errors 

when padded chairs are used to the reduction in information 

available from body movement. The other somaesthetic senses 

(pain, temperature) and also the somaesthetic senses of the 

viscera are not the concern of the present study. 

4.4 PE~CEPTUAL INTEG~ATI □ N 

The sensory systems provide tha organism with information input 

called sensations. Perception is the process whereby these 

sensations acquire meaning (Jordaan, Jordaan and Niawoudt, 1975). 

This meaning is the result of the interaction between sensation, 

memory traces of past experiences and the degree of activation 

of the individual. The word "process" in the definition implies 

that perception is not 

an activity. 

static or a property of the organism.but 

Perception is thus a process involving the past as wall 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 speculation of perception 

which has arisen. Perception can ts assessed by its behavioural 

consequences although Brunswik (1955) holds that tl1is assessment 

can be made with only a certain probability of correctness. 

The sensory information that gives rise to perception impinges on 

more th an one set of receptors at a time. This sensory date may 

repeat or confirm information about the environment and the relation 

of the organism with the environment. The senses usually act as 

an integrated system. Good sensory integration means efficient 

information exchange (in the CNS) between sensory modalities. 

Information transfer(at (Nj level) between different sensory 

modalities is called intermodal transfer and the tasks requiring 

the subject to make a matching response to a test stimulus in 

another modality are called intermodal matching tasks. Such tasks 

measure the efficiency of intermodal matching t.ansfer of informa-

ti on. Connolly and Jones (1970) hypothesize that the input and 

test stimuli go via the relevant modality store to the central 

processoI' and that translation to another modality takes place 

tefore storage. Connolly and Jones further hypothesiLe 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 

means that cross-modal matching invol ve s the re-coding of informati on 
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received in one modality to the other in which it is required. 

The view of Connolly and Jones is similar to the one expounded by 

Pick (1970) with the exception that Pick believes 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 th3 information. Thus, for example, ~ick believes that 

spatial information is stored in the visual modality . 

If the testing and the matching stimuli are presented ~ia the s001e 

modality then the test is called an intramodal matching task. 

According to Rudel and Tauber (1964) inter-modal matching is more 

difficult than intra-modal matching. Held and Bossom (1961) and 

also Held and Hein (1963) hold simila r views. Cashdan (1968) 

and also ~ose, Blank and Bridger (1972), however, presented evidence 

to the contrary. They found cross-modal matching to be similar 

to intra-modal matching efficiency within the tactual modality. 

The idea of modality memories (i.e. visual memory, tactile memory 

etc.) is, nowever, not generally supported . Goodnuw (1971) for 

example holds the view that memory is unrelated to modality and 

related only to experience. The evidence that modality and memory 

are inter-related is fairly abundant. Jones and Connolly (1970) 

for example ~e lieve that vision and tactile memory have different 

decay times; Madsen, Rollins and Senf (1970) using simultaneous 

bisensory input found that their subjects retained the modality 

sequence in which the stimuli were presented, i.e. stimuli were 
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presented in rapid succession the subjects spontaneously recalled 

from one modality first tefore recalling from the other. 

According to Birch and Lefford (l9b3) and also London (1954) sensory 

integration associated with control of behaviour is absent in 

animals at the lower phylogenetic level. At such lower levels 

the sensory systems are isolated and the organism depends on one 

modality only for information about its environment etc. but, as 

one ascends the phylogenetic scale sensory integration becomes 

progessively more intimate. Whether this multi-modal control of 

behaviour is due to the appearance of Guyton's (1974) gnostic area, 

or the tertiary area of Luria (1965), or the multisensitive neurons 

found in the various classical sensory areas (Albe-Fessard and 

Fessard, 1963; Dubner and Rutledge, 1964) at the nighest phyloge­

netic level, it does diversify the s cope of behaviour and learning 

of animals at the higher level. 

According to Zinchenko (quoted by Vurpillot, 1976) cross-modal 

transfer oetween vision and the tactile sense is not possitle in 

children younger than four yea rs. Inter-modal transfer of sensory 

data becomes possible only after the age of four. Birch and 

Lefford (1963) in fact believe that the improvement of inte r-modal 

transfer with age can te described by means of a logarithmic 

function. In a later paper (Birch and Lefford, 1967) they 

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

found that cross-modal transfer is possitle in infants. 

According to Aronson and Rosenbloom (1971) infants show distress 

if confronted with conflicting spatial information. 

Rosenbloom used the visual and auditory modalities. 

Aronson and 

Bower, 

Brou ghton and moors (1970) obtained similar results for conflict 

in the visual and tactile modalities. This tends to suggest 

that the technique for resolving sensory conflict is learnt. 
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5.1 SEX DIFFE~ENCES 

Witkin et al. (1954/1977) report a significant and consistent 

difference in the rod-and-frame test performance tetween males 

and femal e s. This difference, they found, appears only after 

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

a slightly more field independent performance at an earlier aga. 

With females the r e version is steeper. The male-female difference 

in Witkin et al. 1s measures have teen confirmed ty a number of 

investigators (e.g. Gruen, 1955; Bradburn _and Galinsky, 1 95 7; 

Gross, 1959; Witkin, Goodenough 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 al. (1962) themselv~s s uggested that the difference 

might be due to socializing factors . This has been investigated 

by Vernon (1970) and also by Sherman (1974) but the results have 

been inconclusive. Corah (1965) could also not determine from 

his results whether it is the difference in the perceived sex 

roles which is the cause of the sex difference in performance on 

Witkin et al. 's measur es . 
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If sex differences in performance on Witkin et al 's measures are 

biologically based then such differences should appear in all 

cultures. Small but consistent differences have teen found with 

groups in the United States and ~estern Europe (q.v. Wit, 1955; 

Ben net, 1956). When , however, wider ranges of cultures are inves-

tigated, the expected uniformity of sex differences Gecome less 

obvious ( q. v. wi tkin, Price-llJilli ams, Bertini, Chris ti 2nsen 

Ramiriz and van [(]eel, 1974). 

Waber (1977) believes -e+rnt the male-Female difference on Witkin et 

al. 's measures to be due to lateralization of cerebral funotion. 

Sh~ found that subjects who show more complete lateralization in 

speech function tote more field independent on the rod-and-frame 

test. Such lateralization of speech perception, according to 

Kimura (1969) and Lake and Bryden (1976), is an indicator of 

cerebral lateralization. 

The cause of the observed male-female difference in the rod-and­

fri'lllle test performance is thus still not clear. 

5.2 CErlEd~AL HEffili~HErlE FUNLTIUN 

Sperry (1968, 1970) with his split-brain studies has shown that the 

right hemisphere may be associated with stereognosis. The le ft 

hemisphere on the other hand contained the centres for speech and 

other functions requiring sequential processing. f(] il ne r ( l 971 ) 
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also describes tha same tendency towards such functional specia-

lization between the hemispheres. Since the RFT is a spatial 

orientation type test it is expected tote performed cy the ri~ht 

hemisphere. De Jitt 2nd Averill (1976) report a relation between 

rod-and-frame test performance and lateral eye movement. If 

Kinsbourne's (1972) findings that eye and head turning canoe used 

as an indicator of cerebral lateralization, then De Witt and 

Averill have established a link between the rod-and-frame test 

and cerebral lateralization. Cohen, Berent and Silverman, (1973) 

seeking more direct evidence applied electroconvulsive therapy to 

either the right or the left hemisphere of their patients before 

testing them witn the RFT . They found that patients given alee-

troconvulsive therapy to the right hemisphere showed an improve­

ment in rod-and-frame test performance, whereas electroconvulsive 

therapy applied to the left hemisphere resulted in a decline in 

RFT performance. The assumption is that ECT causes an improvement 

in performance of the 1-reated hemisphere (q.v. volavka, 1975). 

Performance on the Embedded Figure Test (Witkin et al. 's paper-and­

pencil test for field dependence) could, however, not so easily be 

linked with right or left hemisphere function. rtusso and 

Vignollo (1967) using the EFT for example, found that aphasic 

patients performed worse than non-aphasic patients with lesions 

in either left or right hemisphere. Patients with right hemis-

phere damage, however, die perform more poorly than left hemisphere 

damaged patients who are not aph asics, but better than aphasics 

with left hemisphere lesions. The embedded figure test, therefore, 
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seems to oe a more complex task than the rod-and-frane test. 

5.3 s □mAE3THETIC V3 VI~UAL 3EN~ITIVITY 

The relation between the rod-and-frame test measures and the sub­

ject's reliance on somaesthstic cues had at an early stage been 

demonstrated by Wit kin himself ( witkin, 1950) with his rotating 

room test wnen he attempted to demonstrate the "accuracy" in 

perception of the upright is not an important factor of his mods 

of perception (or field dependence) measures. what he did instead 

show was that the body adjustment test (one of his measures of 

field dependence) does discriminate between subjects who show a 

vestibular-kinaesthetic rather than a visual sensory input prefer-

ence during the body adjustment test performance. In the rotating-

room test the forces acting on the vestibular apparatus are the 

resultant of the outward centrifugal force · and the downward-acting 

gravitational force. The field independent 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 

sines come to regard field dependence tests as measures discrimi­

nating between visual and somaesthetic sensory preference and 

thus to speak of field dependence as visual aependencs. 

The somaesthetic sensory preference of the field independent 

subject may be due to a greater sensitivity of the somassthetic 

senses as opposed to greater sensitivity in the visual sensas; 
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in other words the field independent subject may te more somaesthe-

cally alert tnan visually alert . Allison (lS63) found that field 

dependent subjects have a lo~er threshold to low intensity stimuli 

than field independent ~ucjects . Fine (1973) and also Blas i, Cross 

and Herber t (1972), on the other hand, found field dependent sub­

ject to have a higher threshold to weight discrimination in a 

weight-discrimination t ask. These findings seem to support the 

modality sensitivity hypothesis of rod-and-frfl!lle test performance 

if it is noted that Allis on's task tested the sensi tivity of the 

visual modality and the weight discrimin ation task of Fine and of 

Blasi , Cross and Herbert can be regarded as a test for the sensi­

tivity of the somaesthetic senses. 

The sensitivity of a sensory modality can t e inc r eased by asking 

the subject to concentrate on that modality (a form of modality 

specific alerting). Kurie and Mordkoff (1970) and also Klepper 

(1969) found, by asking t ne ir subjec ts to concentrate on their 

bodies during performance of the rod-and-frame test, a significant 

shift towards field independence. Kurie and illordkoff (1970) as 

well as Culver, Cohen, Silverman and 3hmavonian (1964) found that 

such a snift towards field independence does not occur on the 

emoedded-figure test thus emphasizing the somaesthetic sensory 

component of rod-and-frame test performance. Further, Jacobson 

(1966) showed that after one hour of sensory deprivation his 

subjects become more field independent. J acobson s uggests that 
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this is due to the "increased salience of somatic activity" . 

(P.118 }0 _,.
11 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 literature. 

Whether long term stimulation of the kinaesthetic and vestibular 

sensory apparatus such as is the case with the training of dancers 

can cause them to cecome more field independent than the general 

population has teen investigated by Gruen (195S). Gruen could, 

however, find no difference between his dancers and a control 

group on Witkin et al. 's measures of field dependence. Barrel 

and Trippe (1973), whilst corroborating Gruen (195S), found that 

highly skilled terinis players to be more field dependent than 

track and field athletes. These results seem to imply that, 

whilst training and stimulation of the kinaesthetic/vestibular 

senses does not cause the individual to become more field indepen­

dent, stimul2tion and training of the visual sense (for sport 

requiring visual alertness) can cause the individual to become 

more field dependent. It is, ofcourse, not easy to say whether it 

was in fact the training that caused Barrel and Trippe's highly 

skilled tennis players to □ e more field dependant or whether field 

dependent players do in any event make excellent tennis players. 

The latter suggestion is, however, di~credited a bit by the 

observation of Barrel and Trippe that the highly skilled tennis 

plPyers are more field dependent than the skilled players. It 
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was assumed in this study that the highly skilled field and track 

athletes and the highly skilled tennis players developed similar 

levels of sensory motor co-ordination required for nigh level 

performance in their respective sport, Unfortunately, it is not 

possible to find individuals who had training in one modality only: 

Cruen 1 s d2ncers could not have undergone thair dancing training and 

experience with vision occluded. 

went the training experience. 

As it is, both modalities under-

White (1964 a, b) proposad that sensory systems mature in the 

following sequence : first the interoceptors then tactila kinaes ­

thetic and finally the distance receptors (photic and sound) . 

This means that at birth the neonate's attention is centred on 

visceral input; at a later stage touch and movement is central and 

finally on further development visual and auditory dominance 

emarges. White uses the observation of Schopler (1964) as support 

for his idea. Schopler (he says) observed that from the age of 

thrae to eight years children show a progressive increase in the 

time spent in visual play as oppo s ed to tactile play . Schoplar, 

however, noted that retarded children show a similar preference for 

visual play to normal children; so that t11is sequential development 

of the senses proposed by White seems related to chronological age 

rather than mental development. The theory of White also finds 

support in the study of Zinchenko and Lomov (1960). Zinchenko 

and Lomov observed that three year old children can visually dis-
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criminate figures only afte r they have learnt to follow the 

contours with the fingers and , that in the absence of such fingering, 

eye-movement inspection of the figure is erratic and generally 

within the figure. Gregory and Wallace (19b3) also produced 

evidence of the importance of early tactile experience for recovery 

fro~ congenital and early blindnass. There is thus some evidence 

that the senses do develop sequentially as suggested by White and 

that kinaesthesis and touch help in educating vision, or, to put 

it in another 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 possible that field dependence represents a 

higher stage of development (or perhaps degene r ation) . In terms 

of the di ffersntiation concept tnis mi':iht repr2sent furt11er (or 

devel0ped) differentiation without a corr~spondi~g increase in the 

complexity of integration. waber (1977 ) notes that the personal 

characteristics ascribed to rapid (i.e. early) matursrs (e.g. 

Jones and Bagley , 1950; Ames, 1957) fit field dependent subjects 

as well. Late maturers on tne other hand correspond to the 

characteristics ascribed to field independent subject. The re muy 

thus be some substance in the suggestion that field dependence~ 

reflect a further (perhaps higher) level of development. This, 

in any event, Fits in with Harvey , Hunt and Schroder's (1961) 

allocation of field independence to the relativ e ly primitive stage 

2 and field dep8ndence to s tage J of their 4 stage personality 

typology. 
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5.4 5ALIEi'JCE Of 5l.Jf:1At:STHUIC ACTI\/ITY 

Another explanation that may be tendered for the rod-and-fram3 

test performance of field dependent subjects is that the salience 

of proprioceptive input fades faster in the case of the fielj 

dependent subject . Gross, Webc and ffielzack (1974) asked their 

subjects to plot the position of an arm that rests, without moving 

and out of view of the subject . They found th at the subject 

could plot the arm quite accurately if the delay from last seeing 

the arm was relatively short. However, with the passage or' time, 

the position tends to migra te. morant and delle r (1965) also 

obtained a significant adaptation of his subjects to a tilted 

environment. They found the adapt ation to be gre ater when the 

subject moved than when stationary. That a similar decrease in 

the salience of proprioceptive input occurs during the rod-and-frame 

test is suggested by the findings of Cohen and Tepas (195d). 

These authors found that their subjects bec ome more field dependent 

with increasing exposure time to the test apparatus. Hays and 

Venables (1972) sim~larly found that increasing the intermovement 

intervals of the rod during the rod-and-frame test impairs perform­

ance on the test (i.e. the subjects produce more field dependent 

readings). Ehrlichman (1970) on the ottrnr hand found a significant 

positive correlation between an RFT projected for D,lS seconds and 

the usual rod-and-frame test. This tends to suggest that the 

rod-and-frame test performance is a cognitive style rather than a 

form of intelligence and , secondly, that the increased exposure 
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time to the apparatus and tne concommitant decrease in salience of 

somatic sensory awareness may not b3 critical in the usual rod - and­

frame test. 

5.5 THE RFT ANO 3EN~OrlY INTEGRATION 

According to Pick, warren and Hay (1966) the sens3s do not seem to 

tehave as an inte grated system . They found that vision biases 

proprioception and audition and that proprioception in turn have 

some effect on visual judgement. Field dependence may thus be due 

to this lack of integration of the senses; unfortunately Pick, 

Warren and Hay could not find evidence that their subjects show a 

consistent bias to one sense. 

In the rod-and-frame . teit two sets of sensory input seem relevant 

for good performance viz. visual input giving the tilt of the frame, 

and proprioceptive input giving the direction of gravity (to which 

direction the rod must te adjusted) as ootai~ed from the tody 

position. A measure of the extent of integration between vision 

and proprioception should thus ts related to performance on the rod­

and- frame test. 

Adevai, Silverman and 1)1cGough (1968) found a correlation of 0 ,22 

(significant at D,Dl level) between two point discrimination 

scores and the results of a subject operated rod-end-frame test. 

Two point discrimination is generally used in neurological sxamina-
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tion as an indicator of tactile s ensory integr ation. Adevai et al. 

could, however, not find any relation between their traced letter 

identific a tion s cores and rod- and-frame test performance. This 

is not what is expected s ince traced letter identification (letters 

tr2ced on the skin) can c e reg arded as a fo~n of crossmodal matching 

between the tactile sens e and s tored visu al letter 3hapes (retrieved 

from visual memory storage). The question now is: is the rod-and-

frame test performance rela t ed to cross-modal matching ability 

(matching from Kinaesthesia to vision) if visual afferents 

instead of visual memory is used for the matching tasks? The 

answer seems tote in the affirmative. Vaugh and Ellinger (1966) 

found a significant correlation between rod-and-frame test 

performance and form discrimination. An examination of the 

nature of form discrimination tasks will reveal that form discri­

min ation is in fact a form of cross-modal ·matc hing task from the 

kin aesthetic to visual modality. Ac cording to ~au gh and Ellinger 

the more Fi e ld independent the s ubject is, the more accurate is the 

information transfer From the kinaesthetic to the visual sense. 

Unfortunately Vaugh and Ellin ger did not test to see if the rod-and­

frame test performance is related to a cross-modal matching task 

from vision to kinaesthesia. It is of interest to note th at 

Vaugh and Ellinger 1s correlations were c onsider ably hi gher ( at 

0,001 level of confidence For active testing in the discrimin ation 

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 cetween the 

embedded-figure test p8rformance and form discrimination. 

In the present study Vaugh and Ellinger's (1966) experim8nt is 

repeated. The form is, however, changed to straight lines and 

widths of solid figures thus permitting more precise measurements. 

The study will then further attempt to investigate whether the 

rod-and-frame test performance is, in turn, also related to the 

efficiency of cross-modal matching tasks from vision to kinaesthesia . 

An attempt is also made to determine whether a modality specifi c 

rod-and-Frame test in kinaesthesia (i.e. a rod-and-frame test 

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

matching ability in that modality. 
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6.1 THE NON VI3UAL AFT (SAFT) ANO THE RFT (RFB) 

Since development is not expected, in terms of ~itkin' s hypothesis , 

to take place separately in different channels, a correlation is 

expected between the ~FT and the somatic rod-and-frame test (SAFT). 

The :3riFT differs from the RFT only in that the visual component is 

replaced oy tactual-kinaesthetic input for both rod-and-fr ame 

perception. The subject, who experiences in a global manner, or 

who is un able to separate visual input in the ~FT , is also expected 

to be unable to sepa ra te tactual-kinaesthetic information rrom 

gravicept or input in the :3RFT . Further, since tactual - kinaesthetic 

and graviceptors are all part of the somaesthetic senses , good 

performance in the ~RFT may possibly also te r egarded as indicating 

a higher degree of differentiation in the proprioceptive senses. 

The rod-and - frame box (RFB), a portable version of the RF T by 

Mor ris (1967) is used in this study . 

1st HYPOTHESI:3 

There is a significant positive correlation between the KFT and 

the SRFT. 
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6.2 L.:il0:3S-nlODP..L fll ATCHING A,~u dFT PErffORfl1Ai\JCE 

The field independent subject shows a preference for s □maesthetic 

cues during RfT performance. This may be due to (1) the subject 1s 

ability to suppress the irrelevant visual information, (2) the 

subject's predisposition to attend to somaesthetic sensory input 

under the conditions of the RfT which may be due to an individual 

difference in the level of arousal in the visual, or the somaesthetic 

sensory modality (of Kurie and Mordkoff , 1970), (3) an effective 

block of inter-modality transfer of inform2tion or (4) an effective 

integration of the com~onents of the sensory system and ty effective 

integrati on is implied (in terms of Witkin 1s theory) the harmonious 

working together of the sub-parts of the sensory system. The 

findings of Vaugh and Ellinger (196b) tend to support the fourth 

of the above alternatives. Vaugh and Ellinger found a significant 

negative correlation between RfT perform ance and form discrimination. 

If form discrimination is regarded as a form of kinaesthetic-haptic 

to visu al infor ma ti on tr e1 ns fer t ask (i.e. a cross-modal matching 

task) then this neg ative correlation would in fact be in support 

of witkin 's t he ory - cross-modal matching ability, as an indicator 

of effective integration, is expected tote correlat ed ~i th ilfT 

measures. The present study also favours the fourth of the above 

alternatives and us es l e ngths inste ad of s hapes of Vaugh and 

Ellinger in the cross-modal matcning tasks in order to achieve 

more precise measurements . 
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2nd HY~OTH~SIS 

(a) There is a significant positive correlatiun between good 

(Le. low error) rlFT performance and kinaesthetic to visual 

information transfer. 

(b) There is a significant positive correlation tetween field 

independence as measured on the rlF T and visual to kinaestheti c 

information transfer. 

6. 3 I ,HriAIWGA L f1lA TCrl I1 1C Mu .:iRFT PC:rlF011il1 A,', CE 

The S~ FT is expected to be an indicator of the level of differen­

tiation and of effectiv~ integration of the propriocep tive senses 

since good performance on the SRFT would indicate that there is a 

harmonious working together of the tactual kinaesthetic and gravi-

captors. Intra-modal matching ability is also expe cted to be an 

indicator of integr ation tecause good intra-modal matching ability 

would imply that there is a good interconnection between the sub ­

systems of the proprioceptive senses . 

3rd HYPOTHESIS 

There is a significant correlation between S,tFT performance and 

intra-modal matching within the kinaesthetic modality . 
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7,1, THE 3AmPLE, 

Because of the oft reported sex difference in field dependence 

me as ures (e.g. 1.JJit, 1955; De iiussy 2nd Futch, 1971; Parles and 

Rajogopal , 1 974; i'i1acooty and J ackl in, 1974; Saarni, 1973; 

witkin, Goodenough and Ka rp, 1967) an all male sample (n = 66) is 

us e d in this study, The age of the sutject v2ried from 25 years 

to 54 years with an avera ge of 39 years, All the subjects are 

liter ate with educ ati onal levels from standard 8 (10 years of 

schoolino) to university graduate level, 

7.2 THE TES T AP PA~ATUS 

7. 2,l, THE VI3UAL ii FT 

The visu al rod-2nd-frame aµparatus used in this study is the one 

It consists of a box 22 cm X 22cm 

X 28cm, One of the 22cm X 22cm X 22cm sides has a viawer so as to 

fit the f ace of the subject , The other 22cm X 22 cm s ide has a 

circular section pivoted to its centre. On this circular section 

is a frame 11,3cm and 0,3cm thick drawn with luminous paint. 

The pivot allows the frame to be tilted 28° left or right, This 

is kept in position at either 28° left or 28 ° right ty means of 

magnets, On the same fulcrum as the circular section but capable 

of rotating thr ough 36 □ 0 independe ntly of th e fr Rme is mounted a 
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The SRFT Apparatus 
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luminous rod. The rod can te rotated t; the subject by means of 

a knob mounted at the side of the box via 2 pully arrangement. 

A protractor at the back of the box enatles the experimenter to 

read off the angle of tilt of the rod with the vertical. The 

whole interior of the tax is painted a mat black and the luminou~ 

paint of the frame and rod can be ac tivated cy means of a strong 

source of li ght before each subject is c alled into the experimental 

room. morris (1967) reports a correlation of 0,74 (Pearson's 

product moment co-efficient) between rod-and-fra'Tle test measures 

using the box as described acove and the rod-and-frame test using 

method of Witkin(l954) (Series 3). 

7.2.2 THE NON-VISUAL ~FT (THE S~fT) 

The rod of the somatic rod and frame test is a li~ht wooden bar 

lm long, 60mm wide and 5mm thick and is pivoted at its 50cm mark 

to the centre of the edge of a table (board) 60cm wide and 75cm 

hi gh. The table is c apable of being rotated 28° to the l e ft or 

28° to the right as a second class lever. The subject sits 

blindfold in front of tnis t able ( wh ich is tilted 28° either left 

or right) and is required to reach across the tilt ed surface for 

the rod which he is re quired to set to the vertic al. The arm 

not used for reaching to the rod is kept resting on the tilted 

table with the forearm parallel witn the frontal plane of the body 

and thus, actually, of following the tilt of the bocrd. The 

inclined table thus performs the funct ion of the tilt ed frame in 
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the usual HFT. Head supports keep the head in a vertical position. 

7.2.3. THE CHOSS AND I NTRA- ffi □UA L ~A TCHI NG TA SKS . 

The cross and intra-modal matching tasks us e d in the present study 

consist of standard and test stimuli in each modality and resembles 

the tests used oy Petris (1967). 

7. 2 . 3 .l. THC KINAt:STHETIC Tt::.:iT .:3TliliULUS 

Th e ki naesthe tic test st imulu s cons i sts of a wooden bar 7cm wide 

and 12cm long wnich the s ubject is re qu ir ed to hold between thumb 

and fore-finger in order t o estimate its width. 

7. 2 . 3. 2 . THE KINAESTHETIC STANUAHO 

Th e kin aes thetic standard is 72 cm l ong wooden strip 4mm thick 

t apering uniformly from 7,7cm at one end to 4,0cm at the other 

end . The subjec t is re qu ire d to slide t numb and fore-finger of 

one hand along the l e ngth of the standard in order to make a 

kinaesthe tic m2tch to a test st imulus in either modality. 

7.2.3.3. THE VISUAL TES T STIMULUS 

The visual test stimulus consists of a blac k line on a wnite surface 

presented 40cm to 50cm from the eyes of the s uoject and paral lel to 

the frontal plane of his tody . 



-52-

7.2.3.4. THE ~ISUAL STANDARD 

Ths visual standard consists of four different sets of thirty 

lines. The lines in each sst vary uniformly in length from 

12,rge to small and are drawn bstwssn two faint converging lines 

in order to help carry the sys and simulate the kinaesthetic 

standard. The sets are presented ans after the other in random 

order and from each set the subject is require d to choose a line 

that he judges best to co r res pond in l eng th to the given stimulus 

in kinaesthetic modality. 

7. 3 PnOC[DLJRE 

7.3.l THE RFB ( ROD ANO F~AffiE BOX) 

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

with ths exception that a set of "zero" readings with the frame 

tilted at □ 0 is taken before a set of exp~rimental readings. 

Thre e readings are taken with ths frame tilted to ths left and 

three readings with ths frame tilted to the right. The algebraic 

difference cetwesn the averaged zero readings and the averaged 

experimental readings is taken as the RF T measure for each 

subject. This procedure, according to Lester (1969) produces 

results with t he smallest mean error but do not differ significantly 

from data collected cy t he usual procedure. The raliatility of 

the test was estimated ty testing a sample (n = 15) and retesting 

ths same sample afte r a l apse of the t wo weeks. 
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7.3.2. THE NON-vISUAL nfT (SAfT) 

The subject is seated clind-folded in a chair in front of the 

apparatus. He is then asked to rest the arm of his non-dominant 

hand, flexed at the elbow, on the surface in front of him and to 

reach out with the other hand for the rod pivoted to the opposite 

edge of the surface. The rod is slanted at an initial angle of 

60° with the horizontal. He is then required to try and adjust 

the rod to the vertical position by repeatedly shifting the rod 

and testing whether it is vertical. The sutject is told that he 

may slide his hand up and down the rod when testing for verticality 

and to pronounce the word "right" when he considers the rod to be 

truly vertical. The angular displacement from the true vertical 

is then noted. The process is then repeated with the starting 

position of the rod at 120° (i.e. from the opposite direction). 

Three readings are taken from each of the two rod starting positions. 

A set of "zero" readinos are taken u,ith 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 algebraic 

difference between the zero readings and the experimental readings 

is t aken as the sutject's score on the SRfT. The reliability of 

the test was esti mated ty testing and retesting a random sample of 

sixteen subjects with an interval of two weeks between tests. 

7.3.3. THE CHOSS- AN O INTrlA WOO ~L ffiATCHI NG TA~KS 

The following conditions are used in the present study. 
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7.3.3.l THE KI~AiSTHETIC TO KINAESTHETIC CONDITION 

The subject is seated at a table and blindfolded. The Kinaesthetic 

test stimulus is presented to the subject to hold between his 

thumb and forefinger at a level below the tatle . The subject's 

other hand is placed on the wider end of the kinaesthetic standard 

which he must grip between thumt and forefinger in the sane manner 

as he grips the test stimulus. He is then asked to slide thumb 

and forefinger slowly and carefully down the standard until he 

reaches a point where the width felt on the standard is judged t o 

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 , th e 

suoject is asked to release the standard . The standard is then 

shifted to a new position on the table before the procedure is 

repeated . This is done to pre vent the subject from using kinaesthe -

tic memory of arm µosition . Six kinaesthetic matches are made with 

the subject starting alternately from the wider and the narrow end 

of the kinaesthetic standard. The absolute difference between the 

average of the six readings and the actual width of the test stimulus 

is taken as the subject's kinaesthetic matching ability . 

7.3.3.2 TrlE VISUAL TO KINAiSTHETIC CO~UITION 

A black line drawn on a white sheet of paper, constituting the 

visual test stimulus, is presented to the subject and he is required 

to make a kinaesthetic match 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 c an not see his h and when meking the corresponding kinaes-

thetic match. The difference between the averege of the subject 's 

kinaesthetic matches end the actual length of the line is taken as 

his visual to kinaesthetic score. 

7.3.3.3 THi KINA[3TH~TIC TO VI~UAL CONOITION 

A kinaesthetic test stimulus different from the one used in the 

kinaesthetic-to-kinaesthetic condition as described in paragraph 

7.3.3.l. is presented to the subject to hold between thumb and 

forefinger and kept out of sight below the surfece of the table. 

The subject is shown each of the visual charts (visual standards) 

in random order with the request to name (by number) the line from 

each chart which best correspond in length to the width of the 

test object held in the left hand. The ave rage of the lengths of 

the four lines chosen constituted the subje ct 1s visual match of the 

kinaesthetic stimulus. 

The otsolute di ff erence cetween the subject's visuel match and 

the ac tual width of the test stimulus is taken as the measure of 

the sucject's kineesthetic to visual matching s core. 

7,3.4. 

The five tests were given in random order to each of the 46 

subjects. About four or five subjects were seen per day. 
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Unfortunatoly, beccuse some subjects had other commitments during 

the day of their tast not all five tests could be administered to 

them during the same session and bec ause also of shortage of time 

the SAFT were not administered to the latter twenty subjects. 

A r andom 15 subjects were requested to com2 back two weeks after 

tt,eir first session for retest on the -iFB and the ...irlFT. These 

results were used for estimating the st ability of the ~FB and 

the s.-ffT. 
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Th e following table gives the means and the s tandard deviations 

obtained for each of the test employed. 

THE m~AN AND STA~UArlD UEvlATlUN Of f [S T SCORES 

TEST lIN DEGREES) 

THE RFT (RF B) 

THE Si-ffT 

THt: f1lA T CH I i'J r.; TC:3T3 (HJ cm) 

KIN. TCJ VI:3 . 

Kl I~ TO KI I~ . 

vIS . TO KI r~ . 

fl1EMl 

8 , 35 

6,62 

U, 95 

0 , 53 

□ ,55 

so 

5 ,40 

4 ,17 

0 ,71 

0 ,38 

0,..55 

f~ 

66 

46 

66 

66 

66 

The frequency polygons for the rod-and-frame tox scores and the 

SRF T scores are given in Figure l and the frequency polygo ns for 

the th r ee matching tas ks ere given in Figure 2 . 

Pearson ' s correlati on co-efficients were calculated for the 

obtained ~cores in:-

(i) the rffi::l and the SRf T 

(ii) the SrlFT and the kinaesthetic to kinaestheti c matching tasks 

(iii)the RFB and the kinaes thetic to visual matching task and 

(iv) the AFB and the vi sual -to- kinaesthetic mat chi ng condition , 
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All the correlations, except that between the rod-and-frame box 

scores and tne kinaesthetic -to-vi sual matching scores , are not 

s ignificant at the 0 1 05 level of confidence. The correlation 

between rod- and-frame cox performance and the kinaesthetic 

matchin~ tasks is -0,28. To test for curvilinearity a scatter 

diagram of the two sets of data is constructed. 

plot (Figure 3) shows no signs of cu~vilinearity. 

The scatter 

Since the standard deviation can ts regarded as a good measure 

of variability, the standard deviation of the kinaesthetic-to-

visual matching score of each sucjec t is calculated. The assump-

tion thus is that greater standard deviations will indicate 

greater degrees of uncertainty and mi~ht , therefore, also te used 

as an indicator of the efficiency of i nformation transfer between 

the modalities. The correlation tetwesn · these standard deviations 

and the subject's score on the rod-and-frame test is, however, 

found not to be significant at tne □ ,0 5 level of confidence. 
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FHEQUENCY DISTRIBUTION OF HFT AND SJlFT SCORES 
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SCATTER DIAGil.Ut OF THE llFT (RFB) AND THE K-V MATCHING SCOims 
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9 

9.1 THE :.il"lFT 

The first hypothesis which proposed that there is a significant 

correlation between the 3~FT and the usual RFT (in the form of 

the rod-and-frame cox) is not supported ty the date of the present 

study. This is not conducive to the theory of ~itkin et al. 

(1962)(the differential hypothesis). However, Witkin et al . 

speak of th e ir test as assessing the subject's ability to overcome 

an embedding context end Ka rp (1963) found this overcoming of an 

em;:,edding cont.ext to ce different from "resisting distraction". 

It is pos sib le that tne 3~FT may measure resisting distraction . 

This would require further investigation. 

The :.irlFT seems a fairly statle test, having a test-retest correlation 

after two weeks of 0,67. Two of the s ubjects the experimenter 

used to practice the test µrocedure on showed interesting variations 

on the test according to the time of day. It would thus be 

interesting to determine what personality or other correlates the 

::5rlfT has. 

In the .--tfT and the 3iifT it is either the vestibul2r apparatus or 

the joint receptors of the hip and spine (or both vestibular 

apparatus and joint recepto~s) which signal the direction of gravity 
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to the central nervous system . Since there is no correlation 

tetw,rnn rifB and .::ii-lFT performance (and also as indicated in the 

literature) it is unlikely that the vestibular apparatus is mainly 

responsitle for signalling the upright in the stat ionery position, 

It can, therefore , cs said that during rifT performance the subject 

is requ ired to resolve the sensory conflict between vision and 

joint recaptor input, whereas in 5~FT performance the sutjec t 

is required to resolve conflic ti ng evidence from the joint 

receptors of the hip and sp ine on the one hand, and from joint 

receptors of the arm and shoulder on the other. Poor Sr<F T 

performance is thus due to poor resolution of joint r ecepto r input 

and may thus be related to the extent of differentiation of the 

propriocertive modal ity, 

The third hypothes is which expected a cor r elat i on be t wee n SRfT and 

intra- modal matching accuracy lliitnin the kinaesthetic senses is 

also not supported ty the data of the present study. This suggests 

that joint receptor sensitivity of the hand and the CNS p ro jection 

areas (perceptual integration) is not related to joint receptor 

differentiation of tne hi~ and spine . Joint receptors function 

indaµendently and tnere is no functional category of joint receptors. 

The explanatory concepts of differentiation and integration are , 

therefore , not of much use as theoretical constructs for rod-and-

frame performance. 
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9. 2 THE RFT Al~U l...rW.35 ir10u AL ll1ATCH I NC 

Only the first part of t he s econd nypothesis which proposed that 

there is a significant µositive correlation between the rod-and­

frama te s t parformance and the kinaasthetic to visual cross-modal 

matchin~ t ask h as teen partially torn out ty the data of the 

present study: the obtained correlation is negative instead of 

positive . This implies that the field independent sucjec t does 

not accurately transmit information from the kinaesthetic sense 

to the visual modality. This is contrary to tne findings of vaugh 

an□ Ellinger (1966) uh □ found field dependant rather th an field 

independent subjects less capatle of visually recognising the 

shapes of □ejects felt with the hand . The present study on the 

other hand found no correlation between rod - and -frame test perform­

ance and a visual to kinaesthetic cross-modal matching task. 

The finoin;s of this 3t udy, therefore, suggest that good rod-and­

frame test performance is related to a blocking of informa tion 

from the kinaesthetic to the visual modelity rather tria n effective 

integr ati on . ~ince lhe field independent subject responds to the 

proprioceptive input rather than the visual it means that the 

information must bloc~ occur at (a hypothesized) secondary visual 

pathway . The field indep e ndent subject is aware of the visual 

frame but the information is not re adily ;c-vai lable for comperison. 

A more tenatle suggestion to explain the findings is that the 



field dependent sucject, cecause he is more visually dependent, 

makes a visual analysis of the visual standard in the kinaesthetic 

to visual cross-modal matchiny task anu than compares the r es ult 

with the kinaesthetic test stimulus whereas the field independent 

~ubject , teing more inclined to use oodily information input, mak as 

a kinaesthet ic analysis and then compares it with the visual 

standard and since , acc ording to Jones and Connolly (1970), the 

visual sto~age sys tem functions as a 'rehearsal I mecnanism, less 

information loss will occur wi th the metnod used cy the field 

dependent subject. This, unfortunately, does not explain why 

there is no corresponding correlation between rod-and-frame test 

performance and the visual to kinaasthetic matching condition 

unless the movement required ty the kinaesthetic matching task on 

the kinaesthet ic standard forces toth field dependent and field 

independent subjects to make tn e ir analysis in the kinaesthe tic 

modality. 

The finoings of Llodds (1978) mi ght also explain the correlation 

between rod-and-frame test performance and the kinaesthetic to 

visual cross-modal matching ability of the subjects of tne presGnt 

study. Dodds , using a tactual-recognition t Esk found that a 

stimulus ~iven (randomly) to either left or right hemisphere 

(via left or right hand)produced, constant right hernisph;are 

advantagesin performance suggesting, he says, that the right 

hemisphere is doino the processing whilst the left hemisphere has 
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access to the results. He further suggests that the inform ation 

loss occurs durin~ hemisµhere transfer. In the present study the 

kinaesthetic stimulus was given to the left hand i.e. to the ri gh t 

hemisphere and field independent subjects were found to show a 

~reater degree of information loss. Such loss is expected to 

be greater in the case of field independent than field dependent 

subjects if the field independent subject has a greater degree of 

cerebral lateralizati on and isolati o n of function. 01 tman, 

Ehrlichman and Cox (1976) believe that they nave shown that field 

dependent subjects show a ~reater oegree of cerebral lateralization. 

It is also of interest to note that field independent subjects we re 

found to be more susceptatle to ''simulator sickness" (Barret and 

Thornton, 1968). By "simulator s ickness" darret and Thornton 

mean the discomfort ~imilar to motion-sickness proouced cy 

subjecting tn e individual to a moving field of vision without. 

movement of the tody. Barret and Thornton propose that the 

etiology of this conciition to Le sought in the conflict betwesn 

vision end proprioception produced by the movino visual field, 

The results of the present study where a relation be tween fie ld 

independence and an inefficiency of information transfer from the 

kinaesthetic sense to vision is found tend to sug~est tnat the 

lower suscepta□ility co simulator s ickness of the field independent 

subject to ce related to the ineffective throughput of information 

from the kinaesthetic mo□ 0lity to vision thereby maximizing the 
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the resultant conflict. Long, Ambler and Guedry (1975) found 

thut the field independent sucject to ce less susceptatle to 

motion sickness (as opposed to simulator sicknnss) . This too 

mi~ht ce due to the inefficient througnput of sensory data from 

proprioception to vision which in this case would minimize the 

conflict situation , the assumption teing that the visual following 

of the surrounding moving scene been normally too slow (unaccustomed 

eye movement) for the faster proprioceptive input. 11,otion-sickness 

usually disappears as visual and proprioceptive input become more 

synchroni;;;ed . Further investigation is, nowaver, necessary, for 

according to Money (197 □) no satisfactory explanation for motion­

sickness has as yet been proposed . 

The results of the present study might also indicate a relation 

fjgld independence to Petrie's (1967) augmenters and field dependence 

to reducers. This, however, m3y not ce accurate firstly because of 

the ratner low correlation obtained and secondly two of the field 

independent subjects were founo to be extreme reducers . 
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LJitkin et al. 's (1962) hYi- Othesis that the ability of the individual 

who can separace a figure from the ground i.e . who has the acility 

to experience in an articulate f asnion can be us e d as an indicator 

of the level of differentiation of the subject is not supported by 

tne pr c? sent study when the figure and the ground are presente d 

through the kinaesthetic sense. There is some evidence that the 

S~FT measures are approximacely normally distributed (figure 1) 

(although the samµle size is too small (N = 46) to come to any more 

definite conclusion) and th2t the individual tenas to respond 

fairly consistantly on the 3~FT. 

What the S~~T measures is not certain. le is, however , logically 

expected to be an indicator of differentiation within the proprio­

ceptive sense and>if it can further Ce shown to improve wit h age, 

then uJitkin et al. 1s differentiation hypotnasis would need a 

revision. Wi tkin et al. (1954) themselves could not find a 

correlation between their measures and a RFT -li ke measure between 

vision and hearing. Th ~se non-correlation inoicate the difficulties 

that would ce encountered when a~tempting co fit concepts of 

development on one uni-dimensional measure. 
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Some hint of a relation tetwaen ~FT performance and modality 

preference or of inter-hemisphere transfer is indicated by the 

figures of the present study . The inter-hemisphere transfer 

suggestion seems more useful since the field independent sutject ~no 

is considered to show a greater degree of lateralization of tne 

cerebral hemisph2res is expecl2d to show a yreater los s of informa-

tion during inter-hemisphere transfer . As it is there are already 

indications that lateralization is rel ated to spat i al ability and 

maturational speed and that the latter might, te the cause of 

personglity and other correlates of the rod-and-frame test 

performance (~ater, 1976). Oifferenti ation might then become 

equated ~ilh lateralization 2nd specialization of the ceretral 

hemispheres. It might thus be more fruitful to study the 

relations tetween personality (and other development2l) vari ables 

and lateralization (end ca~ses of lateralization and cerebral 

development) in the search for biolog ical ly measurable indicators 

of behaviour . 
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APPENDIX ,1 

TEST SCORES 

SUBJECT RFT SRFT K-V K-K V-K 
Jc._r ~ , ... '"" C"t 

1 2,8 9,8 0,50 o, 34 0,61 

2 7,7 7,8 0,90 0,25 0,33 

3 5,1 o,o 1 ,04 1, 2 3 0,14 

4 6,5 9,3 3,61 0,25 0,11 

5 6,5 14,2 o,89 1,01 o,88 

6 20,4 6,0 o, 57 o,63 1,17 

7 2,9 o,6 1, 85 0,12 0,94 

8 16,4 0,3 0,54 0,95 0,77 

9 19, 4 10,4 o,88 0,42 0,63 

10 2,8 3,0 1,02 1,41 0,14 

1 1 19, 5 3,9 0,43 0,24 0,82 

12 9,5 2,3 1, 54 0,05 0,56 

13 7,8 1, 3 0,65 0,01 0,94 

14 9,0 5,8 0,31 0,10 0,51 

15 6,0 5,4 1 ,62 0,21 o, 37 

16 10,2 7,0 o, 30 0,03 0,07 

17 o,8 3,7 o, 58 o, 17 0,41 

18 19, 4 1 3, 1 o,84 1, 23 0,33 

19 0,3 15, 1 1,17 0,46 o, 38 

20 5,4 7,3 2,01 0,82 0,64 

21 7,8 7,5 0,71 0,45 0,29 

22 6,8 6,0 0,70 0,83 0,51 
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APPENDIX 1 ( CONTINUED) 

SUBJECT RP'T SRP'T K-V K-K V-K 
• e c:.,,,. c:: ,.. , ,., 

23 8,4 10,2 0,01 0,43 1,08 

24 7,2 8,2 0,07 0,04 0,47 

25 13,4 11,2 0,44 o,87 o,68 

26 18,2 3,7 o,65 0,52 0,44 

27 3,9 4,7 0,24 0,62 o,88 

28 3,6 1, 5 1, 40 0,34 0,27 

29 9,4 0,9 0,75 o, 17 1, 45 

30 5,4 5,7 2,53 o,89 o,87 

31 4,1 7,6 1,25 0,89 o, 38 

32 8,4 17,0 o,85 0,53 0,13 

33 3,5 7,6 0,40 o, 59 0,02 

34 10,6 6,1 0,29 0,92 0,68 

35 19,0 6,4 0,15 0,20 0,46 

36 8,1 7,3 0,51 0,07 0,62 

37 2,8 6,2 0,24 0,05 0,74 

38 19,7 6,6 0,45 0,17 0,57 

39 19,8 11, 1 o, 39 0,08 0,77 

40 4,7 1, 8 1,15 o, 34 0,74 

41 4,2 8,3 o,ao 0,68 0,46 

42 4,7 9,6 1,18 o,67 o,84 

43 1,8 2,6 1,05 o, 32 0,01 

44 14,2 14,8 0,97 0,32 o, 17 

45 2,6 0,7 1, 36 0,57 o, 30 

46 8,5 4,9 0,84 0,01 0,57 
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APPENDIX 1 ( CONTINUED) 

SUBJECT RFT SRF'r K-V K-K V-K 

47 8,3 o, 12 0,89 0,27 

48 7,0 2, 39 0,97 o,67 

49 3, 3 0,58 o,67 o, 34 

50 8,1 0,95 o, 38 0,01 

51 3,5 2,91 0,79 1,07 

52 12,0 o, 34 1,59 1,40 

53 9,8 0,20 0,07 0,75 

54 10,0 0,60 0,58 1,17 

55 2,4 1 ,80 1,15 0,90 

56 8,4 0,78 0,07 0,24 

57 12,8 1, 37 0,70 0,48 

58 0,7 1, 36 1,06 1,19 

59 a,o 0,01 1,08 0,55 

60 8,2 0,10 0,55 0,14 

61 14,2 1,87 0,04 o,oo 

62 9,4 0,73 0,74 0,41 

63 12,6 2,06 0,60 0,20 

64 6,0 o,88 0,92 0,91 

65 4,0 1,19 0,26 o, 10 

66 3,4 1, 35 o, 17 o, 52 



APPENDIX 2 

SD OF 

SUBJECT RFB K-V MATCHING ... C."' 

1 2,8 0,96 

2 7,7 0,01 

3 5,1 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 o,68 

10 2,8 0,06 

11 19, 5 1, 35 

12 9,5 0,34 

13 7,8 0,62 

14 9,0 o, 31 

15 6,0 0,04 

16 10,2 0,85 

17 o,8 o,87 

18 19 ,4 0,81 

19 0,3 o,87 

20 5,4 0,44 

21 7,8 o, 30 

22 6,8 0,80 



APPENDIX 2(CONTINUED) 

SD OF 

SUBJECT RFB K-V MATCHING .. (.,w\ 

23 8,4 o, 34 

24 7,2 o,67 

25 13, 4 0,69 

26 18,2 o, 19 

27 3,9 0,23 

28 3,6 3,25 

29 9,4 0,18 

30 5,4 o,oo 

31 4,1 0,13 

32 8,4 0,52 

33 3,5 o, 31 

34 10,6 0,81 

35 19,0 1, 47 

36 8,1 0,29 

37 2,5 0,67 

38 19,7 1,11 

39 19,8 0,21 

40 4,7 0,90 

41 4,2 1, 45: 

42 4,7 0,24 

43 1 ,8 o,88 

44 14,2 0,02 

45 2,6 0,12 
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APPENDIX 2 ( CON'l'IMJED ) 

SD OF 

SUBJECT RFB K-V MATCHING .. <...-

46 8,5 o,89 

47 8,3 1, 38 

48 1,0 0,98 

49 3,3 0,12 

50 8,1 0,97 

51 3,5 o, 30 

52 12,0 1,15 

53 9,8 0,90 

54 10,0 0,81 

55 2,4 1 ,82 

56 8,4 0,41 

57 12,8 o,85 

58 0,7 1,19 

59 8,o 0,70 

60 8,2 0,93 

61 14,2 1,01 

62 9,4 0,28 

63 12,6 o, 19 

64 6,0 o,84 

65 4,0 0,50 

66 3,4 o, 36 

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

confidence.) 
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.APPENDIX 3 

Frequency tables; RFT (RFB) and SRFT 

RFT SRFT 
CLASS 

<½) FREQUENCIES FREQUENCIES 

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 3 

15,0-17,9 1 2 

18,0-20,9 8 -
N 66 46 
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APPENDIX 

Frequency tables: Inter and intra modal matching tests 

KIN.-VIS. KIN.-KIN VIS.-KIN. 

CLASS FREQ. FREQ. FREQ. 
<;. M 

0,00-0,29 9 22 17 

o, 30-0, 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 -
1,80-2,09 -
2, 10-2, 39 2 

2,40-2,69 1 - -
2,10-2,99 1 - -
3,00+ 1 - -
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APPENDIX 5 

RELIABILITY :oF THE SRFT: DATA 

SUBJECT TEST RE-TEST 
0'1 J"J 

1 13,0 5,6 

2 5,3 5,5 

3 11,5 11,0 

4 5,1 8,0 

5 13, 3 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 6,7 5,2 

13 16,0 12,9 

14 2,6 0,1 

15 7,3 2,8 

16 9, 1 13, 2 

correlation co-efficient = o,67 

which is significant at 0,01 level 

Re-test after a lapse of two weeks 



APPENDIX 6 

RELIABILITY OF THE RFB: DATA 

The reliability of the RFB was estimated using .the test 

re-test method with a time lapse of 14 days between tests 

SUBJECT TEST RE-TEST 
d<j <1"-_J -

1 12,9 7,0 

2 2,8 2,9 

3 17,9 18,4 

4 0,5 1 , 1 

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 7,5 

13 10,7 9,4 

14 10,6 7,3 

15 19,6 20, 1 

Correlation co-efficient = o,87 

Significant at less than o,01 level of confidence 




