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The effects of instructions on
scales for perceived egocentric
distance in a large open field

,
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Data from a magnitude estimation study of distance in a large open field are presented.
Two separate sets of instructions intended to induce either physical or apparent attitudes for
reporting the magnitude estimates of distance were employed in two experiments. The results
showed that the type of instructions, regardless of the degree of availability of a standard dis
tance in the series of judgments, does not affect the exponent of the power function relating
perceived distance to physical distance. The mean exponent for all 80 individual power func
tions was 0.87, with a standard deviation of 0.09.

The scale for perceived distance frequently has been
described by the power function D' :: KDn, where D'
is the perceived distance , D is the physical distance, K is
a constant defining the scale unit, and n is the exponent.
This exponent is an important parameter that reflects
the acceleration of the function relating distance esti
mates to physical distance and indicates the degree of
distance constancy (Baird, 1970; Da Silva& Dos Santos,
1982). Perceived distance is a linear function of physical
distance when n equals one, and in that case perfect
constancy is said to occur. On the other hand , if n > 1.0,
there is a positive acceleration in the function that
indicates overconstancy , and if n < 1.0, there isa negative
acceleration that indicates underconstancy (Baird, 1970;
Da Silva, 1983a; M. Teghtsoonian & Beckwith, 1976).

Most previous studies have employed almost exclu
sively the apparent-distance instructions to scale per
ceived distance. In fact, Carlson (1977) noted that the
effects of instructions on perceived distance have not
been investigated systematically . Using apparent-distance
instructions, R. Teghtsoonian and M. Teghtsoonian
(1970a) found a function positively accelerated, which
indicated overconstancy . Their observers made magni
tude estimates of distance that varied from 5 to 45 ft in
a large room. Overconstancy was, also found by M.
Teghtsoonian and R. Teghtsoonian (1969) in two other
experiments, one performed in a large room and the
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other in a corridor . They used distances that varied from
5 to 80 ft and used apparent-distance instructions. In
another experiment carried out in a natural outdoor
setting , R. Teghtsoonian and M. Teghtsoonian (1970b)
employed ranges that varied from 37 to 480 ft. They
found perfect constancy with the 37-ft range and
underconstancy with two larger ranges. A positively
accelerated function was also found by R. Teghtsoonian
and M. Teghtsoonian (1978) in experiments that were
carried out in a large room and that specified apparent
distance in the instructions.

Da Silva (I983b) and M. Teghtsoonian and Beckwith
(1976), discussing these and other experiments , pointed
out that the environment in which the distances are
judged probably affects somewhat the function relating
perceived distance to physical distance. Perceived dis
tance is an accelerating function of physical distance in a
natural indoor setting, and it is a decelerating function
in a natural outdoor setting. On the other hand , it may
be as Carlson (1977, p. 241) suggested, that the instruc
tions had been the principal variable responsible for the
kind of function relating judged distance to physical
distance in those experiments . Carlson noted that there
was a change in instructions in the Teghtsoonian and
Teghtsoonian experiments. In fact , M. Teghtsoonian and
R. Teghtsoonian (1969) used apparent-distance instruc
tions in experiments performed in an indoor setting and
neutral-apparent-distance instructions in experiments
performed in an outdoor setting (R. Teghtsoonian &
M. Teghtsoonian, 1970b). According to Carlson's
analysis, this subtle difference in instructions can often
account for larger differences in results, and it may be as
important for distance estimates as it is for size judg
ments. The two experiments described below were de
signed to test this hypothesis, since the effects of in
structions on perceived distance had not been studied
with the magnitude estimation procedure .

Only in the study by Rogers and Gogel (1975) were

189 Copyright 1984 Psychonornic Society, Inc.



190 DA SILVA AND DOS SANTOS

the effects of instructions on perceived distance investi
gated. In that study , apparent-distance and objective
distance instructions were used with several tasks involv
ing the judgment of distance, including verbal report. The
distances varied from 0.69 to about 7 rn, Their results
showed that, in a bisection task, the mean exponent of
the power function was significantly larger for objective
than for apparent-distance instructions. Apparent
distance instructions produced approximately perfect
distance constancy, whereas objective-distance instruc
tions resulted in overconstancy. However, the difference
between the two mean exponents was not very large.
For verbal-report and interval-reproduction tasks, judg
ments of distance did not differ significantly as a func
tion of instructions. Furthermore, overconstancy was
produced only by the combination of objective-distance
instructions and the bisection task, and under-constancy
was produced only by the combination of apparent
distance instructions and the verbal-report method
(Rogers & Gogel, 1975, p. 177).

Gogel (1974) suggested that such a tendency to over
constancy is the result of inferential or cognitive factors.
He suggested that this overconstancy reflects an inap
propriate application of a cognitive correction by an
observer in an effort to be correct in distance judgments.
However, reponse errors can occur despite the cognitive
correction, depending on both the manner in which the
corrections are applied to perceived distance and the
manner in which perceived distance varies with physical
distance. In support of this interpretation, Gogel (1974)
presented evidence indicating that, at relatively near
distances, an observer usually applies a large correction
that results in reports of overconstancy and, at far dis
tances, applies a small correction that results in reports
of underconstancy. Also, consistent with this analysis,
it might be expected that the amount of correction and
thus the amount of overconstancy would be less when
an observer is instructed to respond to apparent distance
rather than to physical distance. In other words, this
tendency to overconstancy can be reduced by using
instructions that minimize the need for an observer to
make physically accurate distance judgments (Gogel,
1974; Rogers & Gogel, 1975).

The present investigation wasundertaken to determine
whether the function relating magnitude estimates of
distance to physical distance is affected by the type of
instructions given to observers. The two experiments
reported in this paper represent an extension of the
studies of Da Silva and Da Silva(1983) and Da Silva and
Dos Santos (1982). These two experiments contrast the
results obtained with two sets of instructions inducing
apparent and objective attitudes to estimate distances
in a large open field. In Experiment 1, magnitude esti
mates of distance were made with a standard distance
presented only at the beginning of each series of judg
ments . In Experiment 2, magnitude estimates were
performed with a standard distance shown throughout
the experiment.

EXPERIMENT 1

Method
Observers. The observers were 40 students, between 17 and

29 years old, who partially satisfied a course requirement in
introductory psychology by participating in the experiment .
All had a visual acuity of at least 20/20, near and far (corrected
if necessary), in each eye, as measured on an orthorater. They
were naive with regard to the nature of the experiment and were
not familiar with the experimental field.

Materials and Viewing situation. The viewing situation was a
large open field 300 m long and 30 m wide and especially land
scaped to be appropriate for this kind of experiment. There were
small trees and bushes at the sides and at the far end. At the
central line of the field, seven distances were inconspicuously
marked, so the experimenter could identify them , at 1.60, 3.20 ,
6.40, 12.80,25 .60,51.20, and 102.40 m, encompassing a range
of 1.80 log units as defined by R. Teghtsoonian (1973). The
distances were marked by seven different-sized yellow triangles,
ranging in size from 14.70 cm (base) x 13 em (height) to 105 x
120 em. Only one triangle was placed at a time, and it was in the
frontal-parallel plane. All distances were marked from the ob
server. An assistant placed the triangles for the three farthest
distances, another assistant placed the triangles for the four
nearest distances , and the experimenter, who was beside the
observer, recorded the magnitude estimates given by the observer
and closed the observation window while the distances were
changed .

Procedure. The observer remained seated on a piano bench
(adjustable in height), with his or her head fixed in a chinrest.
The average height of an observer's eyes from the ground was
110 em, The observers could survey the field and its surround
ings binocularly through a large centered window (29 x 26 em)
around the station point used in static viewing. This window was
closed manually by the experimenter while changes of distances
were made.

The 40 observers in this experiment were divided into two
groups of 20 each. One group made magnitude estimates under
instructions to estimate the apparent distance, and the other
group received instructions to judge the objective distances of
the different triangles presented one at a time. The instructions
were adapted, with few modifications. from those used by
M. Teghtsoonian (1965, pp. 393-394) to scale area, volume, and
length. They were intended to induce either apparent or physi
cal attitudes for reporting the magnitude estimates of distance .

For apparent-distance judgments, the observers received the
following instructions, individually given:

I will show you a series of distances which will be marked
by different sized triangles. Your task will consist in telling
how far these triangles appear to be from your eyes, by
assigning numbers to them . First , I will show you a triangle
whose apparent distance from your eyes will be arbitrarily
called 50. Then, when I show you the other distances one at
a time, I want you to assign a number to each one propor
tional to its apparent distance . For example, a distance which
appears to be twice as large as that of the one called 50
would be called 100. A distance which appears to be half
as large would be called 25, and so on. You must always
compare each distance with the standard distance. Don't
try to be consistent, but assign a number which represents
how far the triangle appears to be from your eyes. Please
disregard any information you may have about the physical
distance of the triangles. I am only interested in your report
ing how far the triangle appears to be from your eyes and not
where you think or guess it is physically . You may use any
number that seems appropriate-whole number, fractions or
decimal. Don't try to remember what number you assigned
to preceding distances. Do you have any questions? Then,
we'll start. [Standard distance presented.] This is the triangle



whose apparent distance from your eyes is called 50. [Stan
dard removed , and first distance presented.] If the first
apparent distance was 50 , what would you call this one?

The observers who were to respond to objective charact eristics
received the following instructions:

I will show you a series of distances which will be marked
by different sized triangles . Your task will consist in telling
how far you judge th ey are physically from your eyes, by
assigning numbers to them. First , I will show you a triangle
whose physical distance from your eyes will arbit rarily be
called 50. Then, when I show you the other distances one at
a time, I want you to assign a number to each one which is
proportional to its physical distance. For exampl e, a distance
which is physically twice as large as that of th e one called
50 would be called 100 . A distance which is physically half
as large would be called 25, and so on . You must always
compare each distan ce with the standard distance. Don't
t ry to be consistent, but assign a number which represents
how far the triangle is physically located from your eyes.
Please try to assign a number proportional to your objectively
estimated impr ession . I am only int erested in your reporting
how far you think the triangle is physically from your eyes,
not how far it appears to be from your eyes. You may use
any number that seems appropriate-whole number, fractions
or decimal . Don't try to remember what number you assigned
to preceding distances. Do you have any questions? Then ,
we'll start. [Standard distance presented.] This is the triangl e
whose physical distance from your eyes is called 50 . [Stan
dard removed , and first distance presented.] If the first
physical distance was 50 , what would you call this one?

The method of magnitude estimation with a modular dis
tan ce of 6.40 m was used . This modular distanc e (standard
distance) was shown onl y at the beginning of each series of
judgments and was identified with the modulus 50 . A series of
judgments consisted in magnitude est imates of the 6 distances,
with 6.40 m being used as the sta ndard distance . The standard
was present for 10 sec. The oth er distan ces (excluding the
standard distan ce) were present ed one at a time, in a different
order for each observer. Each distan ce was presented until th e
observer had made a judgment. Each distance was judged twice .

Results
For each observer, a straight line was fitted by the

method of least squares, relating log magnitude estimates
to log actual distances. The assigned modulus was
treated as a judgment (equal to 50) . Its slope, which is
the exponent of a power function , and the scale factor
were determined for each group . The arithmetic means
and standard deviations of the exponents for each type
of instruction were : 0 .88±0.08 (range = 0 .75 to 1.02)
for objective-distance instructions, and 0.85±0.08
(range = 0.71 to 1.01) for apparent-distance instructions.
The scale factors were: 0 .18±0.08 (range = 0.07 to
0.36) for objective-distance instructions, and 0.23±0.11
(range =0.08 to 0.51) for apparent-distance instructions.
The good quality of the fits for individual observers is
indicated by the mean coefficients of determination, r2

,

for individual fitted lines: r2 = 0.99 for both types of
instructions.

A t test revealed that the mean exponent for objective 
distance instructions was not different from that for
apparent-distance instructions [t(38) = 1.54 , P > .10] .
A similar test indicated that the mean scale factor for
objective-distance instructions was not different from
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that for apparent-distance instructions [t(38) = 1.69,
p > .05] . In addition, t tests showed that both mean
exponents were less than a theoretical value of 1.0
(ps < .00 1). Combining the two groups of observers , the
exponent was smaller than 1.0 for approximately
92% of the pooled sample.

EXPERIMENT 2

Da Silva and Da Silva (1983) and Da Silva and Dos
Santos (1982) showed that the availability of a standard
throughout the experiment, regardless of the distance
range, does not affect the exponent ofthe power function
that relates the magnitude estimates of distance to phys
ical distance for large distances in an open field. However ,
in both studies, only apparent-distance instructions were
employed. Experiment 2 was designed to determine how
the presence of the standard distance throughout the
experiment interacts with the type of instructions. As in
Experiment 1, apparent-distance and objective-distance
instructions were again employed, but the standard
distance was presented throughout the experiment.

Method
Observers. Forty students betwe en 17 and 27 years old

participated in this experiment. All parti cipants had normal or
corrected-to-normal vision. The participants had had no previous
exposure to experiments in visual perception and were not aware
of the purpose of the study.

Viewing situation and Procedure. The experimental situation
and the mate rials employed were essentially the same as those
used in Experiment 1. As in Experiment 1, the same seven
different-sized yellow triangles, ranging in size from 14.70 cm
at the base x 13 ern in height to 105 cm x 120 em , were used to
indicate the distan ces. Also, the procedure was identical to that
of Experiment I , except that : ( 1) The following distances were
used-2, 4, 8, 16, 32, 64 , and 128 m, encompassing an equal
range of 1.80 log units. This means that the absolute distances
were different from those of Experiment 1, but the ratio was
constant. (2) The standard distance (8 m, identified with the
modulus 50) was presented throughout the experiment.

The 40 observers in this experiment were divided into two
groups of 20 each. One group received apparent-distance instruc
tions and the other group received objective-distance instructions
to make magnitude estimates of the comparison distance relative
to the standard distance during the presentation of the compari
son distance. The instructi ons were identical to those employed
in Experiment 1.

Results
The data from this experiment were analyzed in the

same way as those from Experiment 1. The exponents
of the individual observers were estimated by the slopes
of the best-fitting straight line relating log magnitude
estimates to log physical distances. The mean exponents
and standard deviations for the two groups of observers
were: 0 .88±0.11 (range = 0.59 to 1.04) for objective
distance instructions, and 0.87±0.07 (range = 0.73 to
1.01) for apparent-distance instructions. The mean scale
factors were : 0.16±0.08 (range = 0.06 to 0.37) and
0.19±0.19 (range = 0.05 to 0.37) for apparent-distance
and objective-distance instructions, respectively. The
coefficients of determination, r2

, indicating the good-
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ness of fit of the two functions, were 0.99 for objective
and 0.98 for apparent-distance instructions.

A t test indicated that the mean exponent for the
objective-distance instructions was not different from
that for the apparent-distance instructions [t(38) =0.21,
P > .10] . A t test also indicated that the mean scale
factor for objective-distance instructions was not differ
ent from that for apparent-distance instructions [t(38) =
0.72 , r > .10] . A t test showed also that the mean ex
ponents for both types of instructions were less than a
theoretical value of 1.0 (ps < .00 1). Combining the two
groups of observers, the exponent was smaller than 1.0
for approximately 90% of the pooled sample.

Since the same range of distance in log units was used
in both experiments, the individual exponents were
pooled and analyzed by means of a two-way analysis of
variance (presence/absence of the standard x instruc
tions). This analysis indicated that the effect of the in
structions was nonsignificant [F(l,76) = 1.29 , P > .05],
as were the effect of the presence of the standard
[F(l,76) = 0.18, r > .05] and the interaction between
the presence of the standard and the type of instructions
[F(l ,76) = 0.64 , p > .05] . Thus , the individual expo
nents from the two experiments can be pooled. The mean
exponent was 0.87, with a standard deviation of 0.09.

DISCUSSION

We derived two main findings from the present two experi
ments: (1) The typ e of instructions does not affect the mean
exponent of the power function that relates magnitude estimates
of distance to physical distances . This means that , with the
magnitude estimation procedure, apparent- or objective-dis
tance instructions do not produce different distance judgm ents
as a function of physical distance. These results are congruent
with those obtained by Gogel and Da Silva (1983), who used the
verbal-report procedure . In the Gogel and Da Silva study, dis
tances varying from 40 to 270 cm were estimated in a multiple
cue alley under apparent-distance and objective-distance instru c
tions . Their results showed that the mean exponent for objective
distance instructions (n = 1.02) was not different from that for
apparent-distance instructions (n = 1.00). Also, the mean scale
factor did not differ as a function of instructions. The results of
the two experiments described here contradict in part those of
Rogers and Gogel (1975), who showed that , with the bisection
procedure, apparent-distance instructions tend to produce lower
values of n than do objective-distance instructions. With the
verbal-report and interval-reproduction procedures, Rogers and
Gogel did not find a significant effect of instructions on distance
judgments. On the other hand, our results do not support
Carlson's (1977) hypothesis that the change in instructions in
the Teghtsoonian and Teghtsoonian experiments was responsible
for the different exponents obtained. (2) The lack of an effect
of instructions hold s both for magnitude estimates made when
the standard distance was shown only at the beginning of each
series of judgments and for magnitude estimates made when the
standard distance was presented throughout the experiment.

Taken together with those of Da Silva and Da Silva (1983)
and Da Silva and Dos Santos (1982), the present results confirm
the finding that the presence of the standard throughout the ex
periment, regardless of the type of instructions and of the dis-

tance ranges, does not affect the exponent of the power function
for perceived distance in the full-cue condition. They also con
firm those of Da Silva and Da Silva (1983), Da Silva and Dos
Santos (1982) , and R. Teghtsoonian and M. Teghtsoonian
(l970b), who found a mean exponent smaller than 1.0 for the
power function relating perceived distance to physical distance
for outdoor viewing. As we emphasized, an exponent of less than
1.0 was expected , because , accord ing to an analysis by Gogel
(1974), the effectiveness of the major distance cues decreases
with increasing physical distance. From this point of view, in a
situation involving large distances , perceived distance probably
is a decelerating function of physical distance.
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