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NyBorg, H. Tactile stimulation and perception of the vertical. II. Effects of
field dependency, arousal and cue function. Scand. J. Psychol., 1971, 12, 135—
143.—In a previous study subjects differed in capacity to profit from changes
in tactile stimulation when given the Rod-and-Frame test (Nyborg, 1971 a).
According to theory, it was expected that field-independent subjects would
profit more than field-dependent on change in tactile conditions from diffuse
body reference to specific body reference stimulation. However, in the present
analysis of the data field-independent subjects differed widely. Intermediate
scoring subjects profitted considerably. Field-dependent subjects gained little
and theintersubject differences in this group was small. The results are tentatively
interpreted in terms of individual differences in level of arousal function and re-
lated differences in cue function.

It has been shown that change in tactile stimulation may play some role in perception of the
vertical when input from other modalities is reduced and the tactile stimulation is changed
radically, i.e. made more specific (Nyborg, 1971 a). This study used a specially built apparatus
in which the subject alternately was exposed to diffuse and specific tactile stimulation when
he adjusted a rod to physical vertical within a tilted visual field. The tilted visual field was
provided by a classical Rod-and-Frame Test apparatus.

Under specific body reference condition (SBR) the mean deviation score of the 48 male
and female subjects decreased about 2° relative to the diffuse body reference condition
(DBR), i.e. compared to scores under DBR condition they set the rod about 2° nearer to
physical vertical when exposed to SBR,

However, a description of the effect of change in tactile stimulation is not appropriate be-
fore the intersubject differences are examined more thoroughly which is the subject of the
present study.

A survey of some earlier works were examined. However, these studies are not in agree-
ment and warrant a discussion in relation to observations in the present study.

The stimulus situation in the Rod-and-Frame Test is described by Witkin et al. as an
experimentally induced conflict between visual and postural cues. The field-dependent sub-
Jects are said to be mainly under influence of the tilted visual frame under adjustment of the
rod. The field-independent subjects, however, are capable of withstanding the influence of
the frame by adequate use of postural cues in an implicit estimation of his own body-tilt;
this information could be used to make a more correct estimation of the vertical without use
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In principle the experimental situation in the tilting-room/tilting-chair is the same as the
Rod-and-Frame Test; not a rod, but the subject’s body is to be adjusted to physical vertical
in a tilted visual field, i.e. the tilted room. As reported by Witkin, field-dependent subjects
erroneously perceived their own bodies as upright in the tilted chair, as long as they were
under influence of the tilting room; however, if they closed their eyes they suddenly recog-
nized that they were tilted, and keeping their eyes closed, they were now able to adjust them-
selves to correct or nearly correct physical vertical.

On this basis, Witkin stressed that the differences between field-dependent and field-inde-
pendent subjects were not due to a specific difference in “body-sensitivity”’, but rather to
the fact that the field-dependent subjects were unable to make sufficient use of the postural
cues as long as they were also stimulated by the visual frame in which case, “There is a gen-
uine suppression of the entire strong complex of sensations of body tilt” (Witkin, 1967, p.
122).

To explain this, Witkin claimed that field-dependent and field-independent subjects do
not differ with regard to the perifere tactile sensory apparatus. Moreover, if a field-dependent
subject closes his eyes and therefore is not exposed to conflicting cues (visual vs. postural)
during the adjustment of his body to physical vertical, no differences can be found between
his peiformance and that of a field-independent subject in the tilting-room/tilting-chair test.
When the field-dependent subject opens his eyes and perceives the tilting visual field, cen-
tral factors bring about a blocking of the postural cues in favour of the visual cues.

However, despite Witkin’s postulate that field-dependent and field-independent subject
do not differ in “‘body-sensitivity” Culver et al. (1g63) have shown that the field-dependent
subjects generally have a higher threshold for two-point-discrimination; and they find it more
difficult to identify letters “written on the skin”’; similarly they take more time to discriminate
between left and right body-parts in a series of portraits; finally they make many more errors
when asked to localize a point on their hand that has been touched.

Obviously these observations are contradictory to Witkin’s conception that there were no
differences in ‘“body-sensitivity” between field-dependent and field-independent subjects
as long as they were not exposed to conflicting visual and postural cues.

For the present moment it is sufficient to note that the investigators seem to agree that
field-dependent subjects are less able to integrate relevant cues to the same extent as field-
independent might be. It might therefore be postulated that if groups of field-dependent and
field-independent subjects were placed in a relatively unstructured perceptual situation, then
the introduction of a specific stimulation, which previously had been shown to facilitate a
given task, should be more profitable for the field-independent subjects than for the field-
dependent in solving the task.

Thus if groups of field-dependent and field-independent subjects are tested in a modified
Rod-and-Frame Test, a stimulus situation characterized by ambiguity and with input from
most sensory modalities reduced to a minimum, and if input from the tactile modality is then
made more specific it follows from the postulate that field-independent subjects should profit
most from this change. That is, they set the rod nearer to physical vertical under specific
tactile conditions than under reduced, diffuse conditions. The field-dependent subjects, on
the other hand, should not be very different from that under diffuse stimulation condition.

From these assumptions three hypotheses were formulated:

Scand. J. Psychol., Vol. 12, ro71
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1. Field-independent subjects are expected to adjust the rod nearer to physical vertical under
specific than under diffuse tactile stimulation.

2. Field-dependent subjects are expected not to differ in the setting of the rod to physical
vertical under specific or diffuse conditions.

3. Subjects with scores between the extremes are expected to adjust the rod nearer to
physical vertical to a degree corresponding to their position on the scoring continuum in re-
lation to the extremes.

According to the three hypotheses, a rectilinear function between increasing degree of
field independency and optimal capacity to profit by improved tactile stimulation condition
was to be expected.

To test these hypotheses an analysis was made of the data from the experiment reported
in Nyborg (Nyborg 19714).

ANALYSIS

According to his score under upright standing in the Rod-and-Frame Test each subject was
marked out on the abscissa in a coordinate system (cf. Fig. 1). The projection on the abscissa
illustrates in this way every subject’s position on a field-dependency-independency scale ac-
cording to his scorings under upright standing conditions. The male subjects were divided
into three groups according to their scores: subjects with scores from 0—4.9° mean errors
(the field-independent subjects); subjects with scores from 5—9.9° mean errors, and subjects
with scores of 10° or higher mean errors (the field-dependent group).

Secondly the degree to which each subject profited from SBR compared to DBR under tilted
standing was calculated by subtracting his average SBR score under tilted standing from his
average DBR score under tilted standing. Differences between the two scores could be zero,
positive (DBR increasing SBR), or negative (SBR increasing DBR). The position of each of
the 24 male subjects on the ordinate in Fig. 1. represents the result of this calculation.

RESULTS
Male subjects

As can be seen from Fig. 1, very characteristic individual differences were observed with
regard to the effect of the change in tactile stimulation on male subjects. For most subjects
the mean error was several degrees lower or higher under SBR than under DBR. Relatively
few subjects were found to be around the zero-line.

It was noticed that the changes were related to the subject’s high, middle, or low mean
error score in the upright standing series.

Ten male subjects scored under 5° average deviation from physical vertical when they
stood upright. Under tilted standing, when the tactile conditions changed from DBR to SBR,
seven of the ten subjects diminished their scores, while three subjects set the rod more devi-
ating from physical vertical.

The group with scores from 35° to 9.9° mean error under upright standing consisted of
eight subjects; all of them adjusted the rod nearer to physical vertical under tilted SBR rela-
tive to tilted DBR and seven of these diminished their mean errors more than 2° in average.

The highest scoring group consisted of six subjects with mean scores above 10°. The three
lowest scoring adjusted the rod nearer to physical vertical under tilted SBR, while the three
highest scoring subjects deviated more from vertical under SBR conditions.

Scand. J. Psychol., Vol. 12, 1971
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The distribution in the coordinate system seems to indicate that an inverted U-shape curve
might describe the relation between the male subjects’ mean error scores under upright
standing and the extent to which the subjects were able to profit by the improved tactile stim-
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Fre. 1. Male subjects. Mean error scores in degrees under upright and tilted standing; tactile stimula-
tion under tilted standing was either DBR or SBR. For explanation see text.

ulation under tilted SBR conditions. Alternative curves might be drawn and therefore not
t0o much stress should be laid on the actual one; however, the observed intergroup differ-
ences seem interesting and will be discussed later.

Female subjects

Most of the female subjects were seen to distribute themselves in a manner similar to the
male subjects.

For low-scoring subjects the tendency to increase their mean error score was even more
pronounced in the female group; however, another group of women seemed to respond in
the postulated way showing an inverse relationship between degree of field-dependency and
capacity to profit by the change from DBR to SBR.

Considering that the female subjects as a group scored about 2° lower than did the male
subjects, it seems reasonable to divide the females into groups according to low (0—=2.9%),
middle (3—7.9°) and high (above 8°) mean error scores.

DISCUSSION

If the mean scores for the highest scoring male subjects (10° or more) and for the middle
scoring subjects (from 5° to 9.9°) are considered (cf. Fig. 1), the results might be in accord-
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ance with the postulated rectilinear function: subjects from the highest scoring group reacted
only slightly to the change from diffuse to specific tactile stimulation. The distribution of
subjects in the middle scoring area followed also the postulated function. Accordingly, it was
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F1c. 2. Female subjects. For explanation see text,

expected that the lower the mean error these subjects obtained under upright standing, the
more optimally would they profit by the change from DBR to SBR. One subject, situated
near 5° diminished his mean error scores under tilted standing by more than 10°, while higher
scoring subjects manifested a smaller capacity to profit from the change.

The lowest scoring subjects could not be incorporated in the hypothesis. A flattening tend-
ency or even a weak slope of the line might be expected in the postulated function, because
the reduction in mean error scores under change from DBR to SBR was restricted by the
total of scorings for each subject under tilted standing. However, it was not expected that
about one third of the subjects in this group increased their average error instead of decreas-
ing it.

Female subjects in the middle scoring group (3° to 8° mean error during upright standing)
had optimal capacity to “process” tactile cues, while the range of “optimal” capacity for
male subjects was 5° to 13° This sex difference might have occurred because the females as
a group had lower mean error scores than the men, under upright as well as tilted standing.

Male subjects who scored 5° or more in mean deviation from vertical under upright stand-
ing conditions, and the female subjects who scored above 3° might then generally be charac-

Scand. J. Psychol., Vol. 12, 1971
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hey scored on the scoring continuum, i.e. the more field-dependent they scored. These ob-
ervations fit easily into Witkin’s and Culver’s frame of reference.

Male subjects with less than 5° deviation from physical vertical and female subjects with
ess than 3° mean error differed widely with regard to utilizing the change from diffuse to
pecific stimulation; some subjects profited very much, others slightly diminished their mean
rror. Thus part of the subjects enlarged their deviation from physical vertical and thereby
howed that they had not only been unable to profit from the additional information in a way
hat facilitated their adjustment of the rod to physical vertical but even seemed to have been
n a condition that facilitated irrelevant responses. ‘This observation fits with neither Witkin’s
wor Culver’s frame of reference. However, in the following Witkin’s and Culver’s ideas will
ye reformulated in order to incorporate also the above mentioned results.

As mentioned earlier, Culver found—in contrast to Witkin—that field-independent sub-
ects are more “body-sensitive”’ than field-dependent subjects. This observation led to the
yypothesis that field-independent subjects should be more sensitive to a change in tactile
timulation. As indicated by results of the present study they in fact were so, but some in'a
way that apparently facilitated irrelevant responses when they adjusted the rod to physical
rertical. This may indicate that another factor, so far neglected by Witkin and Culver wha
studied these phenomena, was responsible for this effect. This factor might be individual dif-
erences in cue function in relation to high level of arousal function in the experimental situ-
ition. The following investigations might clarify such a point of view.

Based on Culver’s observations, Silverman et al. (1967) hypothesized, that field-dependent
subjects have more difficulty in “estimating their internal and external world precisely and
rdequately” than have field-independent subjects. On the basis of this hypothesis Silverman
-t al. tentatively suggested that field-dependent persons were in a chronically high hypothal-
amic excitatory state. In order to test this hypothesis they investigated if a medical stimula-
on of the autonomic system would lead to different autonomic reaction pattern in field-de-
pendent and field-independent subjects; they supposed that field-dependent subjects woulc
not show radical reaction because of their postulated chronically high level of arousal; in field-
independent subjects, on the other hand, the same stimulation was supposed to lead to a vig:
orous heightening of the arousal level.

By injecting insulin in field-dependent and field-independent subjects they found the fol-
lowing significant differences: the field-dependent subjects showed higher preexperimental
GSR activity, but no increase in the functions of the autonomic system as response to insulin,
the field-independent subjects reacted by a significant increase in pulse frequency, increasec
systolic blood pressure and decreased diastolic blood pressure. These results support the hy-
pothesis that the autonomic centre functions on a drferent level in the two groups, although
it might not be concluded from this experiment, that the differences are due to differences
in coding of input.

Another study (Cohen et al. 1962) showed that fiedd-dependent and field-independent sub-
iects resnonded differentlv to sensorv isolation: the field-dependent subjects maintained a
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Other experiments have confirmed, that field-dependent subjects often maintain a high
level of autonomic activity throughout the session (Hustmyer & Karnes, 1964; Block, 1957;
Courter et al., 1965), while the field-independent subjects in most cases adapt more adequate-
ly to the experimental situations and show a progressive diminishing in autonomic activity.

But in some situations the field-independent person shows higher level of arousal than the
field-dependent. In a study by Hein et al. (1964) field-independent subjects responded with
higher arousal in situations adequate for such a reaction. This tendency has also been ob-
served by Razran (1961) and Roessler et al. (1963).

In review of studies in this topic Witkin (1967) concluded that “Relatively field-indepen-
dent subjects are likely to show a high level of arousal in situations where alert attentiveness
or a vigorous orienting response is required and a clearly lower level of arousal where such
responses are not called for. More field-dependent persons do not show this definite, situa-
tion-appropriate differentiation in arousal level. They respond indiscriminately to many stim-
uli and at the same time do not seem to respond vigorously enough when a high level of
arousal would in fact be adaptive.”

In short: the above mentioned observations suggest that the field-independent subject is
more “arousable” than the field-dependent. But this does not help to explain the observation
in the present study, that some field-independent subjects increased their mean error under
specific body-reference condition, unless a notion about the relation between level of arousal
function and cue function is added. When the level of arousal function is raised the effective-
ness of cue function may, following Hebb, raise correspondingly up to a level where optimal
adequate response is found; but if arousal is further heightened it “may interfere with the
delicate adjustment involved in cue function, perhaps by facilitating irrelevant responses”
(Hebb, 1955, p. 186).

When it is born in mind, that the level of cue function depends on level of arousal function,
and that the field-independent subjects are more “arousible” than field-dependent, it be-
comes understandable that the field-independent differed more widely than the field-depend-
ent subjects in making profit of the additional cues as they did when the tactile stimulation
changed from diffuse to specific condition.

Thus large individual differences in this field-independent group are possible manifesta-
tions of different levels of arousal function which lead to differences in cue function, i.e. dif-
ferences in capacity to “process” e.g. specific tactile stimulation adequately. And it is also
conceivable that some of the field-independent subjects might have surpassed a degree of
arousal that corresponds to optimal cue function and responded in an irrelevant way.

The possibility that “overarousal’” has played a role is further supported when the stimu-
lus situation in the modified Rod-and-Frame Test used in the present study is considered:
the subject is led blindfolded into a room with no knowledge about what is required of him;
he is placed in an apparatus the construction of which he has no idea about, but which tilts
him standing to an unknown degree with no perceptible accelerations and decelerations. 'The
earphones prevent possible directional auditory cues in the darkened room. His task is now
to adjust the rod to physical vertical within the frame which from time to time seems to ap-
pear unstable, sometimes partly to disappear, sometimes appearing to move in autokinesis-
like ways. The entire situation is ambiguous and produces uncertainty as is seen from the
subjects’ remarks.

Scand. J. Psychol., Vol. 12, 1971



I42 HELMUTH NYBORG

Thus it might be argued that some of the factors that commonly are suggested to raise
arousal were operating in the present modified Rod-and-Frame Test situation. Of these fac-
tors special attention should be focused on the so-called Collative variable, a term covering
“the relation between physicochemical and statistical properties of stimulus patterns on the
one hand and conditions of the organism on the other” (Berlyne, 1967, p. 19). Among col-
lative variable that have been shown to influence arousal are Novelty (Berlyne, 1963), Com-
plexity and Incongruity (Berlyne & McDonnell, 1965). Possibly other variables are to be
found but they seem all to have in common that they involve conflict between incompatible
response tendencies; to a degree they are found in the Rod-and-Frame test situation as well
as the ambiguity mentioned previously.

When subjects are tested in this “arousal-inducing” situation and a radical change in the
tactile stimulus condition is made then it might be reasonable to infer, that if one group of
subjects—the most arousible—show itself to differ widely in capacity to make profit of the
change, then these differences might reflect differences in level of arousal function; also is it
conceivable that some of these arousible persons, due to the stressing conditions under which
they were tested, might have been aroused to a degree that resulted in impaired cue function
which led to the irrelevant responses observed.

Furthermore, the field-dependent persons were relatively unaffected by the change in
stimulation as measured in their setting of the rod under the two conditions. These subjects
have been observed in other experimental situations to remain on a relative high level of
arousal function, but they do not seem to be able to respond with vigorously situation-appro-
priate hightening of arousal function when it in fact would be adaptive. Therefore, it is not
very surprising that most subjects in the field-dependent group did not react by appreciable
increase or decrease in mean error score when the change in tactile stimulation became actual.

Subjects who scored intermediate in the field dependency-independency continuum also
fit fairly well into the tentative explanation of the results of this study in terms of arousal
function: most subjects in this group manifested adequate cue function by making consider-
able use of the change in stimulation in adjusting the rod nearer to physical vertical; the fact
that none of the subjects in this group increased their mean error when going from diffuse
to specific stimulation suggests that these subjects in this group were not aroused to a degree
that impaired the cue function.

As might be seen from the foregoing discussion, an attempt was made to explain individual
differences in capacity to profit from a change in tactile stimulation in terms of arousal func-
tion and the related cue function. However speculative this interpretation might be, it de-
serves further attention. It seems possible to test the theory experimentally: if individual dif-
ferences in arousal function determine the degree of adequacy in cue function in a way that
is measurable by the present experimental design when observing decrease and increase in
mean error score under specific tactile stimulation relative to diffuse tactile stimulation, then
experimental changes in arousal function (for example by medical stimulation) might also be
reflected in cue function and in a way that is predictable on basis of a priori knowledge of
a given person’s degree of field-dependency-independency and his arousability.

Scand. J. Psychol., Vol. 12, 1971
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Nyeorg, H. Tactile stimulation and perception of the vertical, II. Effects of
field dependency, arousal and cue function. Scand. ¥. Psychol., 1971, 12, 135—
143.—In a previous study subjects differed in capacity to profit from changes
in tactile stimulation when given the Rod-and-Frame test (Nyborg, 1971 a).
According to theory, it was expected that field-independent subjects would
profit more than field-dependent on change in tactile conditions from diffuse
body reference to specific body reference stimulation. However, in the present
analysis of the data field-independent subjects differed widely. Intermediate
scoring subjects profitted considerably. Field-dependent subjects gained little
and the intersubject differences in this group was small. The results are tentatively
interpreted in terms of individual differences in level of arousal function and re-
lated differences in cue function.

It has been shown that change in tactile stimulation may play some role in perception of the
vertical when input from other modalities is reduced and the tactile stimulation is changed
radically, i.e. made more specific (Nyborg, 1971 a). This study used a specially built apparatus
in which the subject alternately was exposed to diffuse and specific tactile stimulation when
he adjusted a rod to physical vertical within a tilted visual field. The tilted visual field was
provided by a classical Rod-and-Frame Test apparatus.

Under specific body reference condition (SBR) the mean deviation score of the 48 male
and female subjects decreased about 2° relative to the diffuse body reference condition
(DBR), i.e. compared to scores under DBR condition they set the rod about 2° nearer to
physical vertical when exposed to SBR.

However, a description of the effect of change in tactile stimulation is not appropriate be-
fore the intersubject differences are examined more thoroughly which is the subject of the
present study.

A survey of some earlier works were examined. However, these studies are not in agree-
ment and warrant a discussion in relation to observations in the present study.

The stimulus situation in the Rod-and-Frame Test is described by Witkin et al. as an
experimentally induced conflict between visual and postural cues. The field-dependent sub-
jects are said to be mainly under influence of the tilted visual frame under adjustment of the
rod. The ficld-independent subjects, however, are capable of withstanding the influence of
the frame by adequate use of postural cues in an implicit estimation of his own body-tilt;
this information could be used to make a more correct estimation of the vertical without use
of conflicting cues from the tilted visual frame (Witkin, 1948; Witkin & Asch, 1948b; Witkin

et al., 1954).
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In principle the experimental situation in the tilting-room/tilting-chair is the same as the
Rod-and-Frame Test; not a rod, but the subject’s body is to be adjusted to physical vertical
in a tilted visual field, i.e. the tilted room. As reported by Witkin, field-dependent subjects
erroneously perceived their own bodies as upright in the tilted chair, as long as they were
under influence of the tilting room; however, if they closed their eyes they suddenly recog-
nized that they were tilted, and keeping their eyes closed, they were now able to adjust them-
selves to correct or nearly correct physical vertical.

On this basis, Witkin stressed that the differences between field-dependent and field-inde-
pendent subjects were not due to a specific difference in “body-sensitivity”, but rather to
the fact that the field-dependent subjects were unable to make sufficient use of the postural
cues as long as they were also stimulated by the visual frame in which case, ‘“There is a gen-
uine suppression of the entire strong complex of sensations of body tilt” (Witkin, 1967, p.
122). '

To explain this, Witkin claimed that field-dependent and field-independent subjects do
not differ with regard to the perifere tactile sensory apparatus. Moreover, if a field-dependent
subject closes his eyes and therefore is not exposed to conflicting cues (visual vs. postural)
during the adjustment of his body to physical vertical, no differences can be found between
his performance and that of a field-independent subject in the tilting-room/tilting-chair test.
When the field-dependent subject opens his eyes and perceives the tilting visual field, cen-
tral factors bring about a blocking of the postural cues in favour of the visual cues.

However, despite Witkin’s postulate that field-dependent and field-independent subject
do not differ in “body-sensitivity’’ Culver et al. (1963) have shown that the field-dependent
subjects generally have a higher threshold for two-point-discrimination; and they find it more
difficult to identify letters “written on the skin”’; similarly they take more time to discriminate
between left and right body-parts in a series of portraits; finally they make many more errors
when asked to localize a point on their hand that has been touched.

Obviously these obsérvations are contradictory to Witkin’s conception that there were no
differences in “body-sensitivity”’ between field-dependent and field-independent subjects
as long as they were not exposed to conflicting visual and postural cues.

For the present moment it is sufficient to note that the investigators seem to agree that
field-dependent subjects are less able to integrate relevant cues to the same extent as field-
independent might be. It might therefore be postulated that if groups of field-dependent and
field-independent subjects were placed in a relatively unstructured perceptual situation, then
the introduction of a specific stimulation, which previously had been shown to facilitate a
given task, should be more profitable for the field-independent subjects than for the field-
dependent in solving the task.

Thus if groups of field-dependent and field-independent subjects are tested in a modified
Rod-and-Frame Test, a stimulus situation characterized by ambiguity and with input from
most sensory modalities reduced to a minimum, and if input from the tactile modality is then
made more specific it follows from the postulate that field-independent subjects should profit
most from this change. That is, they set the rod nearer to physical vertical under specific
tactile conditions than under reduced, diffuse conditions. The field-dependent subjects, on
the other hand, should not be very different from that under diffuse stimulation condition.

From these assumptions three hypotheses were formulated:
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1. Field-independentsubjects are expected to adjust the rod nearer to physical vertical under
specific than under diffuse tactile stimulation.

2. Field-dependent subjects are expected not to differ in the setting of the rod to physical
vertical under specific or diffuse conditions. '

3. Subjects with scores between the extremes are expected to adjust the rod nearer to
physical vertical to a degree corresponding to their position on the scoring continuum in re-
lation to the extremes.

According to the three hypotheses, a rectilinear function between increasing degree of
field independency and optimal capacity to profit by improved tactile stimulation condition
was to be expected.

T o test these hypotheses an analysis was made of the data from the experiment reported
in Nyborg (Nyborg 1971 a).

ANALYSIS

According to his score under upright standing in the Rod-and-Frame Test each subject was
marked out on the abscissa in a coordinate system (cf. Fig. 1). The projection on the abscissa
illustrates in this way every subject’s position on a field-dependency-independency scale ac-
cording to his scorings under upright standing conditions. The male subjects were divided
into three groups according to their scores: subjects with scores from 0—4.9° mean errors
(the field-independent subjects); subjects with scores from 5-9.9° mean errors, and subjects
with scores of 10° or higher mean errors (the field-dependent group).

Secondly the degree to which each subject profited from SBR compared to DBR under tiited
standing was calculated by subtracting his average SBR score under tilted standing from his
average DBR score under tilted standing. Differences between the two scores could be zero,
positive (DBR increasing SBR), or negative (SBR increasing DBR). The position of each of
the 24 male subjects on the ordinate in Fig. 1. represents the result of this calculation.

RESULTS
Male subjects

As can be seen from Fig. 1, very characteristic individual differences were observed with
regard to the effect of the change in tactile stimulation on male subjects. For most subjects
the mean error was several degrees lower or higher under SBR than under DBR. Relatively
few subjects were found to be around the zero-line.

It was noticed that the changes were related to the subject’s high, middle, or low mean
error score in the upright standing series. ‘

Ten male subjects scored under 5° average deviation from physical vertical when they
stood upright. Under tilted standing, when the tactile conditions changed from DBR to SBR,
seven of the ten subjects diminished their scores, while three subjects set the rod more devi-
ating from physical vertical.

The group with scores from 5° to 9.9° mean error under upright standing consisted of
eight subjects; all of them adjusted the rod nearer to physical vertical under tilted SBR rela-
tive to tilted DBR and seven of these diminished their mean errors more than 2° in average.

The highest scoring group consisted of six subjects with mean scores above 10°. The three
lowest scoring adjusted the rod nearer to physical vertical under tilted SBR, while the three
highest scoring subjects deviated more from vertical under SBR conditions.
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The distribution in the coordinate system seems to indicate that an inverted U-shape curve
might describe the relation between the male subjects’ mean error scores under upright
standing and the extent to which the subjects were able to profit by the improved tactile stim-
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ulation under tilted SBR conditions. Alternative curves might be drawn and therefore not
too much stress should be laid on the actual one; however, the observed intergroup differ-
ences seem interesting and will be discussed later.

Female subjects

Most of the female subjects were seen to distribute themselves in a manner similar to the
male subjects.

For low-scoring subjects the tendency to increase their mean error score was even more
pronounced in the female group; however, another group of women seemed to respond in
the postulated way showing an inverse relationship between degree of field-dependency and
capacity to profit by the change from DBR to SBR.

Considering that the female subjects as a group scored about 2° lower than did the male
subjects, it seems reasonable to divide the females into groups according to low (0—2.9°),
middle (3-7.9°) and high (above 8°) mean error scores.

DISCUSSION

If the mean scores for the highest scoring male subjects (10° or more) and for the middle
scoring subjects (from 5° to 9.9°) are considered (cf. Fig. 1), the results might be in accord-
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ance with the postulated rectilinear function: subjects from the highest scoring group reacted
only slightly to the change from diffuse to specific tactile stimulation, The distribution of
subjects in the middle scoring area followed also the postulated function. Accordingly, it was
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expected that the lower the mean error these subjects obtained under upright standing, the
more optimally would they profit by the change from DBR to SBR. One subject, situated
near 5° diminished his mean error scores.under tilted standing by more than 10°, while higher
scoring subjects manifested a smaller capacity to profit from the change.

The lowest scoring subjects could not be incorporated in the hypothesis. A flattening tend-
ency or even a weak slope of the line might be expected in the postulated function, because
the reduction in mean error scores under change from DBR to SBR was restricted by the
total of scorings for each subject under tilted standing. However, it was not expected that
about one third of the subjects in this group increased their average error instead of decreas-
ing it.

Female subjects in the middle scoring group (3° to 8° mean error during upright standing)
had optimal capacity to “process” tactile cues, while the range of “optimal” capacity for
male subjects was 5° to 13°, This sex difference might have occurred because the females as
a group had lower mean error scores than the men, under upright as well as tilted standing.

Male subjects who scored 5° or more in mean deviation from vertical under upright stand-
ing conditions, and the female subjects who scored above 3° might then generally be charac-
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terized by a smaller capacity to profit adequately from a given tactile stimulation the higher
they scored on the scoring continuum, i.e. the more field-dependent they scored. These ob-
servations fit easily into Witkin’s and Culver’s frame of reference.

Male subjects with less than 5° deviation from physical vertical and female subjects with
less than 3° mean error differed widely with regard to utilizing the change from diffuse to
specific stimulation; some subjects profited very much, others slightly diminished their mean
error. Thus part of the subjects enlarged their deviation from physical vertical and thereby
showed that they had not only been unable to profit from the additional information in a way
that facilitated their adjustment of the rod to physical vertical but even seemed to have been
in a condition that facilitated irrelevant responses. This observation fits with neither Witkin’s
nor Culver’s frame of reference. However, in the following Witkin’s and Culver’s ideas will
be reformulated in order to incorporate also the above mentioned results.

As mentioned earlier, Culver found—in contrast to Witkin—that field-independent sub-
jects are more ‘“body-sensitive” than field-dependent subjects. This observation led to the
hypothesis that field-independent subjects should be more sensitive to a change in tactile
stimulation. As indicated by results of the present study they in fact were so, but some in a
way that apparently facilitated irrelevant responses when they adjusted the rod to physical
vertical. This may indicate that another factor, so far neglected by Witkin and Culver who
studied these phenomena, was responsible for this effect. This factor might be individual dif-
ferences in cue function in relation to high level of arousal function in the experimental situ-
ation. The following investigations might clarify such a point of view.

Based on Culver’s observations, Silverman et al. (1967) hypothesized, that field-dependent
subjects have more difficulty in “‘estimating their internal and external world precisely and
adequately” than have field-independent subjects. On the basis of this hypothesis Silverman
et al. tentatively suggested that field-dependent persons were in a chronically high hypothal-
amic excitatory state. In order to test this hypothesis they investigated if a medical stimula-
tion of the autonomic system would lead to different autonomic reaction pattern in field-de-
pendent and field-independent subjects; they supposed that field-dependent subjects would
not show radical reaction because of their postulated chronically high level of arousal; in field-
independent subjects, on the other hand, the same stimulation was supposed to lead to a vig-
orous heightening of the arousal level.

By injecting insulin in field-dependent and field-independent subjects they found the fol-
lowing significant differences: the field-dependent subjects showed higher preexperimental
GSR activity, but no increase in the functions of the autonomic system as response to insulin;
the field-independent subjects reacted by a significant increase in pulse frequency, increased
systolic blood pressure and decreased diastolic blood pressure. These results support the hy-
pothesis that the autonomic centre functions on a different level in the two groups, although
it might not be concluded from this experiment, that the differences are due to differences
in coding of input.

Another study (Cohen et al. 1962) showed that field-dependent and field-independent sub-
jects responded differently to sensory isolation; the field-dependent subjects maintained a
high level of autonomic activity throughout the experiment; the field-independent persons
started the experiment with the same high level of physiological arousal but ended the ses-
sion on a lower level.
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Other experiments have confirmed, that field-dependent subjects often maintain a high
level of autonomic activity throughout the session (Hustmyer & Karnes, 1964; Block, 1957;
Courter et al., 1965), while the field-independent subjects in most cases adapt more adequate-
ly to the experimental situations and show a progressive diminishing in autonomic activity.

But in some situations the field-independent person shows higher level of arousal than the
field-dependent. In a study by Hein et al. (1964) field-independent subjects responded with
higher arousal in situations adequate for such a reaction. This tendency has also been ob-
served by Razran (1961) and Roessler et al. (1963).

In review of studies in this topic Witkin (1967) concluded that “Relatively field-indepen-
dent subjects are likely to show a high level of arousal in situations where alert attentiveness
or a vigorous orienting response is required and a clearly lower level of arousal where such
responses are not called for. More field-dependent persons do not show this definite, situa-
tion-appropriate differentiation in arousal level. They respond indiscriminately to many stim-
uli and at the same time do not seem to respond vigorously enough when a high level of
arousal would in fact be adaptive.”

In short: the above mentioned observations suggest that the field-independent subject is
more “arousable” than the field-dependent. But this does not help to explain the observation
in the present study, that some field-independent subjects increased their mean error under
specific body-reference condition, unless a notion about the relation between level of arousal
function and cue function is added. When the level of arousal function is raised the effective-
ness of cue function may, following Hebb, raise correspondingly up to a level where optimal
adequate response is found; but if arousal is further heightened it “may interfere with the
delicate adjustment involved in cue function, perhaps by facilitating irrelevant responses”
(Hebb, 1955, p. 186).

When it is born in mind, that the level of cue function depends on level of arousal function,
and that the field-independent subjects are more “‘arousible” than field-dependent, it be-
comes understandable that the field-independent differed more widely than the field-depend-
ent subjects in making profit of the additional cues as they did when the tactile stimulation
changed from diffuse to specific condition.

Thus large individual differences in this field-independent group are possible manifesta-
tions of different levels of arousal function which lead to differences in cue function, i.e. dif-
ferences in capacity to “process” e.g. specific tactile stimulation adequately. And it is also
conceivable that some of the field-independent subjects might have surpassed a degree of
arousal that corresponds to optimal cue function and responded in an irrelevant way.

The possibility that “overarousal’” has played a role is further supported when the stimu-
lus situation in the modified Rod-and-Frame Test used in the present study is considered:
the subject is led blindfolded into a room with no knowledge about what is required of him;
he is placed in an apparatus the construction of which he has no idea about, but which tilts
him standing to an unknown degree with no perceptible accelerations and decelerations. The
earphones prevent possible directional auditory cues in the darkened room. His task is now
to adjust the rod to physical vertical within the frame which from time to time seems to ap-
pear unstable, sometimes partly to disappear, sometimes appearing to move in autokinesis-
like ways. The entire situation is ambiguous and produces uncertainty as is seen from the
subjects’ remarks.
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Thus it might be argued that some of the factors that commonly are suggested to raise
atousal were operating in the present modified Rod-and-Frame Test situation. Of these fac-
tors special attention should be focused on the so-called Collative variable, a term covering
“the relation between physicochemical and statistical properties of stimulus patterns on the
one hand and conditions of the organism on the other” (Berlyne, 1967, p. 19). Among col-
lative variable that have been shown to influence arousal are Novelty (Berlyne, 1963), Com-
plexity and Incongruity (Berlyne & McDonnell, 1965). Possibly other variables are to be
found but they seem all to have in common that they involve conflict between incompatible
response tendencies; to a degree they are found in the Rod-and-Frame test situation as well
as the ambiguity mentioned previously.,

When subjects are tested in this “arousal-inducing” situation and a radical change in the
tactile stimulus condition is made then it might be reasonable to infer, that if one group of
subjects—the most arousible—show itself to differ widely in capacity to make profit of the
change, then these differences might reflect differences in level of arousal function; also is it
conceivable that some of these arousible persons, due to the stressing conditions under which
they were tested, might have been aroused to a degree that resulted in impaired cue function
which led to the irrelevant responses observed.

Furthermore, the field-dependent persons were relatively unaffected by the change in
stimulation as measured in their setting of the rod under the two conditions. These subjects
have been observed in other experimental situations to remain on a relative high level of
arousal function, but they do not seem to be able to respond with vigorously situation-appro-
priate hightening of arousal function when it in fact would be adaptive. Therefore, it is not
very surprising that most subjects in the field-dependent group did not react by appreciable
increase or decrease in mean error score when the change in tactile stimulation became actual.

Subjects who scored intermediate in the field dependency-independency continuum also
fit fairly well into the tentative explanation of the results of this study in terms of arousal
function: most subjects in this group manifested adequate cue function by making consider-
able use of the change in stimulation in adjusting the rod nearer to physical vertical; the fact
that none of the subjects in this group increased their mean error when going from diffuse
to specific stimulation suggests that these subjects in this group were not aroused to a degree
that impaired the cue function.

As might be seen from the foregoing discussion, an attempt was made to explain individual
differences in capacity to profit from a change in tactile stimulation in terms of arousal func-
tion and the related cue function. However speculative this interpretation might be, it de-
serves further attention. It seems possible to test the theory experimentally: if individual dif-
ferences in arousal function determine the degree of adequacy in cue function in 2 way that
is measurable by the present experimental design when observing decrease and increase in
mean error score under specific tactile stimulation relative to diffuse tactile stimulation, then
experimental changes in arousal function (for example by medical stimulation) might also be
reflected in cue function and in a way that is predictable on basis of a priori knowledge of
a given person’s degree of field-dependency-independency and his arousability.
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