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Scoring Field Dependence: A Methodological
Analysis of Five Rod-and-Frame Scoring Systems
Bill McGarvey, Geoffrey Maruyama, and Norman Miller

University of Southern California

The most consistently used scoring system for the
rod-and-frame task has been the total (or average)
number of degrees in error from the true vertical,
regardless of the initial or final directions of the
rod and frame. Since a logical case can be made
for at least four alternative scoring systems, a
thorough comparison of all five systems seemed
appropriate. Comparisons consisted of: (1) an inter-
nal consistency/reliability analysis, with split-half
and test-retest reliabilities and a multitrait-multi-
method matrix analysis of each scoring system,
chair, frame, and man position; (2) a repeated mea-
ures ANOVA, with ethnic group, sex, and grade as
between factors and chair, frame, and man posi-
tions as within factors; and (3) correlations of each
scoring system with a selected set of external cri-
teria. Results suggest strong support for use of the
natural logarithm of the sum of absolute errors as
the preferred scoring system, that concern with the
confounding of field dependence and the E effect is
largely unwarranted, and that all but one of the
scoring systems perform adequately.

Published studies using some version of the
rod-and-frame measure of field dependence now
number several hundred (see Witkin, Oltman,
Cox, Erlichman, Hamm & Ringler, 1973; Wit-
kin, Cox, Friedman, Hrishikesan, & Siegel,
1974). Since the earliest research (e.g., Witkin &

Asch, 1948), the most consistently used scoring
system has been the number of degrees that the

final placement of the rod deviates from the true
vertical, regardless of the initial direction of
either the rod or frame. Furthermore, in spite of
various modifications of the field dependence
apparatus (e.g., Oltman, 1968; Canavan, 1969)
or the test procedures (Lester, 1969; Witkin,
Goodenough, & Karp, 1967), this absolute value
scoring system (ABS errors) has continued to
predominate as the preferred method.
The logic behind this method of scoring field

dependence is that any positioning of the rod
that deviates from the vertical reflects distrac-
tion by and responsiveness to stimuli other than
kinesthetic cues. Regardless of whether nonver-
tical cues produce &dquo;assimilation&dquo; or &dquo;contrast&dquo;
effects, these deviations from the vertical pre-
sumably reflect attention to and influence by ex-
ternal cues. In this sense, they reflect field de-
pendence. Recent questions regarding the ade-
quacy of ABS errors, however, have arisen (Ben-
fari & Vitale, 1965; Handel, 1972; Hettema,
1968; Kagan & Zahn, 1975; Morell, 1974) and
merit examination. Specifically, there are four
other scoring systems that warrant consideration
and comparison. Moreover, despite the conten-
tion by Witkin, Dyk, Faterson, Goodenough,
and Karp (1974) that the absolute value scoring
system possesses the highest construct validity,
we do not know of any specific published study
that documents this assertion.

All competing scoring systems (Benfari &
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Vitale, 1965; Canavan, 1969; Handel, 1972;
Morell, 1974) incorporate the direction as well as
amount of error. One of these, which we have
labelled errors toward the frame (T errors), can
be viewed as emphasizing the direct influence of
the frame. This type of error seems to capture
the logical essence of the term &dquo;field de-

pendence.&dquo; But it may not be the only error of
interest. An alternative type of error is errors

away from the frame. It can be argued that this
type of error reflects a more cognitive and/or a
secondary perceptual process. Consequently, it

may be of interest in its own right. This latter
type of error presumably arises when one detects
the influence of the frame and overcompensates
for it. While certainly reflecting an influence of
the frame in some sense, such contrast errors

can plausibly be interpreted as an effort to reas-
sert psychological independence. As such, their
psychological meaning may differ from errors
toward the frame. Given this view, there is some
a ptioti justification for a scoring system that
examines only errors toward the frame.
As suggested above, an alternate method of

scoring focuses only on errors in a direction

away from the frame’s position. Barrett and
Thornton (1967) and Benfari and Vitale (1965)
have used this scoring method to differentiate
between &dquo;body-oriented&dquo; and &dquo;frame-oriented&dquo;
individuals. They feel that this conceptual dis-
tinction becomes especially important when
tilted-chair conditions are used in the rod-and-
frame task. While the exact relationship of this
particular dimension to field dependence re-

mains undetermined, their thinking is im-

portant here because it draws attention to this
alternate scoring system which we have labelled
errors away.from the frame (F errors). It has also
been argued that F errors are the best measures
of Muller’s (1916) E effect. In the rod-and-frame
task, this phenomenon represents a tendency to
overcorrect in a direction opposite to the tilt of
the chair when attempting to perceive the true
vertical. For example, when the chair is tilted
slightly left, an E effect would be manifested as a
displacement of the rod to the right of the true

upright. In tilted-chair conditions, Handel
(1972) found a direct relationship between F er-
rors and age; F errors increased with age. This
relation to age is consonant with an interpreta-
tion that F errors reflect an acquired or learned
tendency to try to respond independently from
the influence of the frame. As such, these errors
may reflect a different psychological process
than errors toward the frame.

It is worth noting that with either T or F
scores, errors in an opposite direction are

counted as zero (viz., as a perfect score). This
fact should not be dismissed lightly since it

necessarily means that each of these scoring
methods discards information. Clearly, a score
that incorporates the maximum amount of in-
formation is ordinarily preferred.
The most traditional scoring method, ABS er-

rors, simply amounts to an unweighted sum of T
and F errors. But Morell (1974), among others
(e.g., Handel, 1972; Hettema, 1968), reasoned
that since the direction of error was worth con-
sideration, a weighted score should be used. In
addition, Morell (1974) proposed that subjects
may be slightly but consistently incorrect in their
perception of the true vertical, thus adding a
constant bias to the scores of such subjects. (An
example would be a person who perceives the
true upright a fixed amount-perhaps five de-
grees to the left-from the objectively true up-
right.) Although this constant bias reflects inac-
curacy in determining the vertical, it certainly
reflects a different, independent source of error.
To correct for this and to account for the direc-
tion of error, Morell (1974) suggested a weighted
composite of T and F errors. Specifically, he
proposed an algebraic error score (ALG errors),
with T errors weighted positively and F errors
weighted negatively. Simply put, this amounts to
a difference score taken between T and F errors.
The psychological justification for such a system
must lie in the additional supposition that, in
some sense, errors from the frame represent an
effort toward field independence and hence
should be appropriately taken into account in
the assessment of any particular individual.
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Although a scoring system based on ALG er-
rors may have the advantages of incorporating
more information than one using only T or F er-
rors, correcting for some subject biases, and re-
flecting a psychological distinction between T
and F errors, it is deficient in at least one re-

spect. Accepting for the moment the logic un-
derlying this scoring system, consider the ex-
tremes of the distribution ofALG errors. On the

positive end of the distribution, scores come

from subjects who may be characterized as best
fitting the literal meaning of &dquo;field dependent,&dquo;
namely, those who are highly and positively in-
fluenced by the frame’s position. As such, these
subjects generate a higher number of T errors.
On the opposite or negative side of the ALG er-
rors continuum, however, are subjects who con-
sistently overcorrect in their perception of the
true upright and produce a larger number of F
errors. It is these persons, whose judgment of the
true vertical is distorted away from the frame,
who pose a problem. As previously indicated,
their scores are open to two very different inter-

pretations. From one perspective, it can be ar-

gued that they are the most independent of all
persons; they reassert their independence from
external cues by reacting away from them. This
reasoning appears to be implicit in the construc-
tion of the algebraic scoring system. As indi-
cated earlier, however, a second perspective ar-
gues that the overcorrection of these subjects is
just another type of dependence to external cues,
albeit one that reflects a different style of re-
sponse.
The implication of these alternate views be-

comes apparent when ALG errors are correlated
with other variables. Each view implies a dif-
ferent conceptual distribution of errors. The
first assumes a linear distribution; moving from
high F errors through zero to high T errors, field
dependence shifts from low to high. The second
perspective, however, implies a curvilinear

operationalization of field dependence when the
algebraic scoring system is used-field de-

pendence shifts from high to low and then back
to high again. If this second conceptual view is

correct, an assessment of the linear covariation
between ALG errors and other variables will

necessarily be reduced. To compensate for this
latter possibility, a scoring system consisting of
the absolute value of algebraic error was created
(labelled ALGIABS errors). This mathematical
&dquo;folding&dquo; should substantially remove the prob-
lem of curviIinearity! The empirical question of
whether ALG errors or ALGlABS errors are
more reliable and valid can also be examined.

Implicitly, this would show whether subjects
with highly negative ALG scores are as field de-
pendent as those with highly positive ALG
scores.

The purpose of this paper is to compare these
five scoring systems in terms of their psycho-
metric qualities as well as their psychological
meaning. A two-pronged approach seemed rea-
sonable. First, the internal consistency of each
scoring system should be examined. Secondly,
the relations of each score to measures of other
constructs should also be compared. In a broad
fashion these inquiries will thus approach the
separate, yet obviously related, issues of the re-
liability and validity of each scoring method.
Lastly, the inclusion of three racial-ethnic

groups and seven age levels in the sample
studied should add to the validity of our find-
ings.

Method

Man-in-the-Frame

In this version of the rod-and-frame test, ini-

tially developed for use in the Riverside School
Study (Gerard & Miller, 1975), each child was
seated in front of a face-sized opening into a
black box 48&dquo; long, 18&dquo; high, and 18&dquo; wide. A
head clamp with a chin rest held the child’s head
in alignment with the chair throughout the
trials. A luminous silhouette of a man sur-

’In addition, there is another potential problem created by
the algebraic scoring system. If total T errors are correlated
positively with total F errors and both are fairly reliable, the
reliability of their difference (namely, ALG scores) will be re-
duced (Bereiter, 1963). This simple, yet problematic paradox
arises in dealing with difference scores from correlated data.
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rounded by a luminous square frame was posi-
tioned inside the box at its far end. To block out
extraneous light, a black curtain was positioned
around the child’s head. The angular positions
of both the man and frame at the start of each
trial were independently controlled by the ex-
perimenter from behind the box. With this par-
ticular version of the rod-and-frame test, the
child could control the tilt of the man during
each trial by turning a knob at the front of the
box. The child was instructed to make the man
stand up straight &dquo;as if he were standing in this
room.&dquo; The child was also told that since the
frame might be tilted, he should not pay any at-
tention to it.

There were 12 trials, divided into three seg-
ments of four trials each. In the first segment,
the child’s chair was upright; in the second, it
was tilted to the right; and in the third, it was
tilted to the left. The same four combinations of
man and frame tilts were repeated in each seg-
ment (frame 28° left, man 28° right; man 28°
left, frame 28° left; man 28° right; and frame 28°
right, man 28° right). There were no practice
trials.

Internal Consistency Analyses
Of the five scoring systems, the frequency dis-

tributions for four (ABS. T, F, and ALGI ABS)
usually display a markedly positive skew. To
correct for this, each of these four sets of scores
was subjected to a logarithmic transformation
(icg /) x 10 (Winer, 1970.2
To assess reliability, a three-fold plan was em-

ployed. This included: (1) an examination of the
split-half reliabilities of each scoring system,
corrected for attenuation in length; (2) an in-

spection of the test-retest reliabilities over a one-

year interval; and (3) a multitrait-multimethod
matrix comparision of the relative convergent
validity of each scoring system (Runkel & Mc-
Grath, 1972). While the first two of these ideas
seem relatively straightforward, the last requires
some elaboration.
There has been some question (Witkin, et al.,

1967; Witkin & Berry, 1975) whether tilted-
chair conditions should be employed in the rod-
and-frame task due to the confounding of field
dependence and Muller’s (1916) E-effect. Like-
wise, some question has been raised as to

whether the presence of &dquo;assimilation&dquo; or &dquo;con-

trast&dquo; cues (i.e., having the rod and frame in the
same or opposite positions) creates a better
measure of field dependence (Morell, 1974).

For purposes of exposition, the five scoring
systems were treated as &dquo;traits&dquo; in the standard
format of the multitrait-multimethod matrix

(Campbell and Fiske, 1959), while chair (up-
right, right-tilt, left-tilt) and initial man and
frame positions (same or opposite-tilt) were

treated as &dquo;methods&dquo; (see Table 3). It was hoped
that an array such as this would provide some
additional insight into the relative merits of the
scoring systems. Moreover, the procedural
merits of upright, right-tilted, and left-tilted
chair positions, as well as same or opposite-tilt
man and frame positions could be examined.
Admittedly, a great deal of method variance
relative to &dquo;trait&dquo; variance is bound to occur
since the scoring systems (&dquo;traits&dquo;) are linearly
dependent. Nonetheless, the advantages of being
able to compare the five scoring systems simul-
taneously should outweigh this somewhat
unusual use of the multitrait-multimethod ma-
trix. Furthermore, the relative reliability of up-
right chair trials could be comparably corrected
for attenuation in length so as to yield additional
data on the effects of chair position. Such a cor-
rection would yield an estimated reliability for
12 upright trials. In an alternate multitrait-mul-
timethod matrix (Table 4) the same correlations
are arrayed with chair positions treated as

&dquo;traits.&dquo; This second organization highlights
the effect of chair position.

2It should be noted that a perfect score for each trial with
ABS. T. and F was initially coded 1.0. With the ALG/ABS
scoring system, however, the minimum value was initially
zero; because this made a logarithmic transformation for the
minimum undefined, a constant of one was added to each
score. Each transformed score was multiplied by a constant
(ten) so as to minimize truncation.
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External Validity
To assess the external validity of the different

scoring methods, a two-fold plan was employed.
First, an unweighted means, repeated measures,
mixed design analysis of variance on each of
four’ scoring systems was performed. The be-
tween factors in these analyses included ethnic
group, sex, and grade, while the within factors
were the positions of the chair, man, and frame.
The between factors were selected because

earlier field dependence research had shown
clear sex, age, and ethnic-group differences

(Witkin, et al., 1974). If, for example, one of the
scoring systems was to yield a strong interaction
with race (an interaction that was theoretically
meaningful as well) but was not revealed by the
other scoring systems, this would constitute dis-
criminant validity for that scoring method. It

would imply that it possessed a psychological
meaning independent of that of the other scor-
ing methods. On the other hand, if all scoring
systems show similar effects on the between fac-
tors and if there is an absence of within-between

interactions, the generalizability of prior find-
ings based on different scoring methods and
procedures would be substantially increased.

This would mean that the same findings hold
over various racial-ethnic groups of either sex as

well as among various age groups, irrespective of
the particular procedures that were used.
A second approach for asscssing extcrnal

validity consisted of correlating each of the five
scores with certain standard &dquo;marker&dquo; varia-

bles. These included sex and grade, other psy-
chometric measures such as achievement test

scores, and the Peabody and Raven tests, which
were previously shown to be highly related to one
of the field dependence scoring systems (McGar-
vey, 1975) In addition, other variables thought to

be related to field dependence on a priori
grounds, such as measures of conformity
(Kagan, 1974) and sociometric status, were in-
cluded so as to explore the relative strength and
direction of their relationships with each of the
five scoring systems.

Subjects and Setting
The subjects were children involved in a

longitudinal study of desegregation. They
ranged in school grade from kindergarten
through sixth grade and belonged to one of three
racial-ethnic groups (i.e., Mexican-American,
White, and Black). The data were collected in
trailers located on the playgrounds of approxi-
mately 20 schools. The interview included a

number of other tasks and measures described
more fully in Gerard and Miller (1975). The
sample sizes for the various analyses described
above are presented in Table 1. Subjects used in
the internal-consistency, repeated-measures,
and multitrait-multimethod matrix analyses
were 1,670 of the Riverside School Study popu-
lation examined in 1966. Due to missing cases,
1,486 students were available when test-retest
correlations were computed and 1,439 when
external criteria were employed.

Results

Internal Consistency Analyses
While all scoring systems possess a high de-

gree of internal consistency, the results suggest
that both the transformed and traditional scor-

ing system ~ABS and LOG-ABS) are the most re-
liable (r ABS = .967; r Loo-ABS = .962; see Table 2).
Further evidence of this is given in the relative
ordering of the convergent validity coefficients
in the multitrait-multimethod matrix (see Table
3). There are six sets, each underlined. In the
upper portion of the matrix are the convergent
validity coefficients which reflect all combina-
tions of scoring systems and chair position when
both man and frame are initially tilted in the
same direction. In the lower portion of the ma-
trix are the analogous coefficients for all com-

3Note that within trials the ALG/ABS scoring method re-
duces to ABS scoring (since no person can have both errors
to and from within a single trial). Consequently, when the
ANOVA model described above is applied to these scores,
the outcome is necessarily identical to the outcome obtained
from an analysis of ABS scores.

Downloaded from the Digital Conservancy at the University of Minnesota, http://purl.umn.edu/93227.  
May be reproduced with no cost by students and faculty for academic use.  Non-academic reproduction  

requires payment of royalties through the Copyright Clearance Center, http://www.copyright.com/ 



438

Table 1

Sample Sizes of Ethnic Group, Sex, and Grade For Each Analysis

binations of scoring systems and chair position
when the man and frame are initially tilted in
opposite directions. Note that these coefficients
largely parallel the reliability results, showing
that ABS errors are the most consistent and re-

liable, whereas F errors are least reliable. In

part, the relative weakness of F errors is indi-
cated by the low convergent validity coefficients.
Table 4 presents a reorganization of the correla-
tions in Table 3. It treats scoring system as a
&dquo;method&dquo; and chair position as a &dquo;trait.&dquo; This

organization more vividly reveals the relatively
low monotrait-monomethod correlations asso-

ciated with F errors (average r = .46) in compari-
son to those associated with other scores. They
compare particularly poorly to the monotrait-
monomethod correlations of ABS errors, which

average .74.
Both organizations of the matrix suggest some

discriminant validity of the different chair posi-
tions, but the size of these correlations also

demonstrates that errors in any chair position
are strongly related to errors in other positions.
The pattern of correlations in both Table 3 and
Table 4 also suggests equivalent reliability for

all scoring systems, regardless of whether man
and frame are in the same or opposite initial
position.

Further light on the issue of the relative and
corrected reliability of the upright-chair trials is
also shown in Table 2. Note that the estimated
reliability for 12 trials is still slightly less than
the estimate of those trials which included tilted-
chair conditions (.941 vs..962).

Test-retest correlations (Table 2) show

basically the same pattern of results as the inter-
nal consistency estimates of reliability, with the
LOG-ABS error score demonstrating the great-
est consistency over time (r = .58).

External Analyses

Analysis of variance. Analyses of variance
with the four scoring systems reveal a great
many similarities. Because of space considera-
tions, however, only two scoring systems will be
discussed here-LOG-ABS scores and LOG-F
scores. Because (1) there seems to be some ques-
tion whether or not F errors are measuring the
same dimension as ABS errors (Barrett &
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Table 2

Scoring System Reliabilities

Note. These are Spearman-Brown estimates which are
corrected to 12 trials for comparability.

a

The scoring systems are arbitrarily sequenced in terms
of the magnitudes of the test-retest reliabilities.

Thornton, 1967; Benfari & Vitale, 1965; (2) F er-
rors have been found to increase with age (Han-
del, 1972) while ABS errors have typically shown
a decrease with age; and (3) ABS errors show the
highest reliability (.962) while F errors show the
lowest (.814), a comparison of these particular
scoring systems should prove most revealing.

Examination of the LOG-ABS scores shows
main effects for the between factors of ethnic

group, F (2, 1628) = 61.18, p < .001, Y7’ = .0621;
grade, F (6, 1628) = 28.02, p < .001, ’12 = .0853;
and sex, F (1, 1628) = 21.62, p < .001, rf = .0110.
Main effects for the within factors are limited to

a frame effect, F (1, 1628) = 7.41, p < .01, ’12 =
.0007. The means suggest that (1) whites show
the fewest ABS errors, followed by Mexican-
Americans and Blacks; (2) youngest children err
most, and oldest children err least; (3) females
make more errors than males; and (4) more er-
rors occur when the frame is tilted to the left, al-
though the magnitude of this mean difference is
only .3 (16.9 vs. 16.6) The relatively small pro-
portion of variance accounted for by this main
effect (’12 = .0007) is noteworthy. One simple in-

terpretation of this main effect points to prac-
tice. Trials on which the frame was tilted left
were on the average positioned earlier in the
series.
The two third-order interactions consist of a

frame x man x sex interaction, F (1, 1628) =
9.28, p < .01, ’12 = .0005, and a frame x chair x
ethnic group interaction, F (4, 3256) = 3.56, p <
.01, i7l = .0006. Both of these interactions speak
to the issue of convergence or divergence of cues.
It appears that convergent man and frame posi-
tions have an additive effect for females but not
for males. As to the second interaction, the
means suggest an additive effect of convergent
chair and frame positions for whites but not for
the minorities. While the appropriate develop-
mental and perceptual implications are not im-
mediately apparent, the relatively small
amounts of variance accounted for by these in-
teractions (less than 1% combined) make them
less worrisome.
The relative clarity of the preceding findings,

contrasts however, very sharnly with those ob-
tained in the LOG-F errors. Here, the usually
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obtained differences between ethnic groups were
not found, F (2, 1628) = 2.35, p > .10, nor were

the predicted differences between grades, F (6,
1628) = 1. The commonly found sex differences,
females showing more errors, was also greatly
attenuated, F (1, 1628) = 3.97, p < .05, r¡2 =
.0024. The situation becomes even more per-
plexing, however, when the within-subjects fac-
tors are considered. Nested within the three-way
interaction of frame x man x chair (F (2, 3256) =
7.52, p < .01, r¡2 = .0000) are a frame x man in-
teraction (F (1, 1628) = 86.96, p < .001, r¡2 =
.0005), a frame x chair interaction (F (2, 3256 =
5.73, p < .01, r~ _ .0000), and a man x chair in-
teraction (F (2, 3256) = 3.83, p < .05, r¡2 = .0000).
Further, there are also main effects for chair, F
(2, 3256) =12.85, p < .01, r12 = .0001, and frame,
F (1, 1628) = 6.30, p < .05, r¡2 = .0001.
The means suggest greater F errors when the

chair is tilted, as might be predicted by those
who see F errors as the best measure of the E ef-
fect. Tukey’s A-Test, however, reveals that the
only significant difference between marginal
means is between the left-tilt and upright-chair
conditions (6.87 vs. 6.12, p < .01). While the

right-tilt condition does generate more errors
than the upright position CY7 = 6.58), the dif-
ference in means is still not significant (p > .05).
Certainly, tilting the chair has an effect on F er-
rors ; however, despite the large sample size with
its consequently increased power, the magnitude
of differences resulting from this change of posi-
tion is not great enough to be significant.

Further evidence for the reduced influence of
the E effect on F errors is suggested by an exam-
ination of the frame x man interaction within
chair positions. While the overall marginal
means suggest a disordinal interaction (i.e., that
F errors are greatest in the contrasting or diver-
gent frame and man positions), the three-way in-
teraction (frame x man x chair) is generated in
the left-tilted chair conditions. Here, the direc-
tion of means suggests the same additive rela-
tionship in both contrasting man and frame
positions, but the difference between the frame
left/man right and frame left/man left means is
not significant (6.48 vs. 6.12, p > .05). All of this,

of course, suggests that the divergent man and
frame positions have an extremely strong in-
fluence on F errors. While other interactions of
frame x man x ethnic group (F (2, 1628) = 7.71,
p < .01, Ji = .0001) and frame x man x grade (F
(6, 1628) = 3.46, p < .01, ,.,2 = .0001) temper
these conclusions somewhat, the patterns of
means within these interactions are still general-
ly in the appropriate direction. The former inter-
action shows Mexican-American children to be
somewhat different from both Blacks and
Whites. But without changing the basic relation-
ship between man and frame positions, the lat-
ter interaction seems to reflect lower reliability
of F errors for younger children. Again, the pro-
portions of variance accounted for by these in-
teractions are small.

Given the relatively strong impact of contrast-
ing cues in generating F errors, it seemed rea-
sonable to further examine how much the E ef-
fect was contributing to F errors. In light of the
frame main effect, it seemed appropriate to con-
sider the magnitude of differences produced by
contrasting convergent with divergent frame and
man positions before examining tilted-chair

positions. F errors were greatly increased when
frame and man were in opposed (X = 6.98) as
compared to identical positions (Y = 5.26). In
light of the relative magnitude of these dif-

ferences, it seemed plausible to consider chair
tilt as a third external cue that is consonant or

discrepant with other cues. Thus, the absence of
an E effect may lead to an interpretation in
terms of contrast or assimilation.
The cell means in which the E effect should

show an additive contribution to F errors (i.e.,
frame left/man right/chair left and frame

right/man left/chair right) were averaged and
compared with those cells in which the E effect
should act as a suppressor variable or have a

dampening impact (i.e., frame left/man

right/chair right and frame right/man left/chair
left). The results not only fail to provide support
for an E effect, but furthermore, the means are
in an opposite direction (6.875 vs. 7.535, respec-
tively). One conservative implication of this, at
least, is that the impact of the E effect appears
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to be minimal. On the other hand, the data do
support a convergence/divergence of cues inter-
pretation. If such is the case, the exact nature,
need, and meaning of F errors as well as their re-
lationship to the study of field dependence re-
mains unclear.
Construct validity correlations. As might

be expected from an examination of the relative
reliabilities of the four scoring systems, LOG-
ABS scores consistently display the highest
correlations with the variables included in this

analysis, with the slight exception of the con-
formity measure. It is also worth observing that
all scoring systems’ correlations usually show the
same sign (except for one which does not differ
significantly from zero). Of course, this offers
further evidence against use of the different
scores as measures of &dquo;different&dquo; constructs.

Clearly, the most preferred score should be
LOG-ABS errors. While not presented here, an
inspection of correlations within ethnic groups
leads to the same conclusion.
As a further test of the effect of upright versus

tilted-chair trials, the correlations between those
LOG-ABS scores obtained in upright trials and
the same external measures were corrected for

length (Guilford & Fruchter, 1973, Formula
18.7, p. 438). These results are also displayed in
Table 5 and suggest that the obtained correla-
tions could be improved upon only slightly by
use of the corrected scores. At most, the dif-
ference in proportion of variance accounted for
is less than one percent (.87%).

Also worth noting in the last column of Table
5 is the relative ordering or average absolute
value of the correlations for each scoring system.
As in the test-retest reliability assessments,
LOG-ABS is first and F errors last. The ordering
of the other intermediate scoring systems, when
considered in a &dquo;loss of information&dquo; context,
does not become appreciably more understand-
able. This position would argue that both T and
F errors should prove to be less reliable and

valid, because errors of opposite direction are
counted as perfect scores. On the other hand,
ABS, ALG, and ALGlABS scores incorporate
all of the information in the scores, the direction

of error simply being given a different weight in
ALG scores. While loss of information seems, in

part, a reasonable explanation for the F-error
results, it does not explain the difference be-
tween LOG-T or T errors compared to ALG er-
rors, (.156 and .143, respectively, vs..095). Re-
striction of range and smaller variance cannot

provide an explanation of this difference, as

LOG-T and T errors consistently display a

smaller range and variance than ALG scores yet
display higher correlations. Finally, the im-

provement of ABS errors over T and ALGIABS
errors probably rests in the slight additional in-
formation provided by simply adding F errors,
particularly in divergent man and frame posi-
tions.

Although it makes no difference in the overall
preference for LOG-ABS errors, it is worth not-
ing here that ALGI ABS errors performed con-
sistently better than ALG errors. One implica-
tion of this, of course, is that those subjects who
consistently overcorrect (and consequently,
generate higher F errors) are just as field de-
pendent as those who follow the frame’s posi-
tion. The similarity in relationships with exter-
nal criteria support this interpretation. But this
finding may have a more simple and subtle, yet
profound explanation-one that rests on the
fact that total T and total F errors were posi-
tively and significantly correlated (r = .1613).
This means that the reliability of their difference
(ALG errors) should necessarily be lowered, and
the reliability of their sum (ABS errors) should
be increased (Bereiter, 1963). These simple pre-
dictions not only suggest that ABS errors should
be highly reliable but that their correlations with
other variables should also be increased. The

fact that the data tend to confirm these predic-
tions might more easily justify one’s faith in the
mathematics of reliability theory than be taken
as support for any tenets of psychological dif-
ferentiation theory. Given the present data, how-
ever, a solution seems indeterminate.

Discussion

Based on the evidence presented here, three
major conclusions seem warranted:
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1. Despite some fairly compelling a priori ar-
guments for separating T and F errors, the
best scoring system for the man-and-frame
test is still the simplest, i.e., the natural

logarithm of the sum of ABS errors. Even
though the ABS errors scoring system seems
to mask some complex interactions that ap-
pear in F errors (and in a diametrically op-
posed fashion in T errors), the score that re-
sults from ABS errors seems to agree best
with previously found correlates of field de-
pendence ;

2. Concern with the confounding of field de-
pendence and the E effect should not be so
great as to totally discount all previous re-
search that employed tilted-chair conditions
nor to discourage future use of tilted-chair
conditions in field-dependence research.

3. Previous research (Canavan, 1969; McGar-
vey, 1975) that employed T errors is not

greatly in error, since the use of T errors
does not do poorly as a scoring system. For
that matter, with the possible exception of F
errors, all systems do a reasonably good and
substantially equal job.

Finally, some additional elaboration of

the second point seems worthwhile. The E
effect seems to exert no major force on the
scores, and, in fact, errors are better ex-

plained by the convergence or divergence of
chair-tilt with frame and man positions. Al-
though tilted-chair effects are consistent

with effects from upright-chair trials, there
is not much reason for using a tilted chair;
ABS errors do not increase significantly
when the chair is tilted. To err on the con-

servative direction, considering whatever

small impact the E effect has, and to avoid
unnecessary procedural complications, ex-
perimenters can feel secure in using only an
upright chair.
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