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This study compared chi/dren (mean age 10.9 years) and
college students on the magnitude estimation of !oudness.
Both the 20 chi/dren and the 20 adults were unpracticed ob
servers. In one condition, the standard tone was assigned
the number 10, and in the other condition, the number 20.
Under both conditions the power function was found to fit
the data of the chi/dren quite weil, and to give approximately
the same exponent. Of partieular interest was the similarity
between the data of the children and adults.

A number of studies have shown that adult observer-s
are able to assign numbers to physical magnitudes in a
quite systematic fashton, Stevens (1956, 1957 ,1961) has
found that apower function fits such data quite well on a
wide variety of prothetic continua, and that the exponent
of the power function remains constant with changes in
the numerical value of the standard. The goal of the
present study was to compare children and adults on the
fit of the power function and on the degree to which the
exponent remains constant when the numerical value
of the standard is manipulated,

Method
Subjects. The Ss were 20 boys from the Campus

Laboratory School of San Diego State College and 20
male college students from an introductory psychology
COurse at San Diego State College. None had previous
exper-ience in magnitude estimation. The ages of the
children ranged from 9.9 to 11.8 years with a mean age
of 10.9 years,andtheadultsfrom18.1 to 19.2 years with
a mean age of 18.7 years , The children had a mean IQ
SCore of approximately 121. which was typical for a
sample from this school ,

Apparatus. The sound intensities were generated by a
Hewlett-Packard audio signal generator (Model 205 AG),
fed through apower amplifier (Heathkit, Model W7-A)
and delivered to a loudspeaker (Jensen). The duration
of the tones was controlled by a silenced Hunter timer
(Model 111-C).

Procedure. Each S was tested individuallyinasound
proof room (lndustrial Acoustics Co., Model400-A) with
the equipment in an adjacent room. Two Es were used.
one inside the room with the S, and the second E outside
the room controlling the equipment. The S was approxi
mately 19 in. from the face of a loudspeaker. All tones
were 1000 cps and lasted for 1 sec. All Ss were given the
same standard tone of 75 db SPL (re 0.0002 dyne/cm2)

and eight variable tones ranging from 35 to 105 db in
10 db steps. The sound pressure level was measured
by a sound level meter (General Radio, 1551-C) with
the microphone 19 in. from the face of the speaker.

Each S was given two blocks or16 trtals, For half of
the Ss in each age-group, the standard tone was called
10 on the first block and 20 on the second block, and for
the other half of the Ss, the reverse was the case, The
standard tone was presented five times before each block
of 16 trials was begun, with the appropriate number
uttered before each presentation by the E. Duringthese
five preeentations, the duration of the standard tone was
1 sec., and the interstimulus, 3 sec. Each block or16
trials consisted of the presentation of two random se
quences of the eight variable tones, with each variable
tone preceded by the presentation of the standard tone.
On each trial, the variable tone came on 3 sec. after
offset of the standard, and the tones were presented
during the utterance of the following sentence, "If this
is 10, 20 (standard tone presented), what number is
this?" (variable tone presented) , The use of 10 or 20
depended, of course, on the parttcular block of trials
gtven, Each S within a group was given a different
random sequence of variable tones.

The instructions were as follows: "Wearerunningan
experiment to try to see how well you can tell how loud
sounds are. In order to do this, we want you to give us a
number for each of the sounds , We will tell you how 1000
the first sound is and you will tell us how loud the rest
of the sounds are. These sounds will eome through this
speaker which is just like a radio speaker, The first
sound we will eall 10. 20. Listen to it earefully and get
it well in mind so you can compare it to the rest of the
sounds. We will play the first sound five times for you.
(The standard was then presented five tlmes.) We will
now play it onee more and after it we will play another
sound. You will tell us what number the other sound ts,
Remember, be sure to give bigger numbers to the
louder sounds and smaller numbers to the softer sounds.
Do you have any questions about this?"

After the first block of trials, the following mstruc
tions were given: "Okay, that's the end of that group,
For the second group we are goingtodo everYthing just
the same except we will giveyouanothernumber sound.
This sound is 10,20. First, we will play the sound five
times for you. We will doeverythingelse just as before.
(The standard was presented five times.) Remember to
give bigger numbers to the louder sounds and smaller
numbers to the softer sounds. Do youhaveany questions
about this?"

Results and Discussion
Figure 1 shows the results obtained using the median

and geometrie mean as a measure of central tendency.2
The result8 of the children and adults appear quite simi-
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ure, the Ss in each age-group were randomly divided
into four groups of five Ss. The median of each subgroup
was computed, and the geometrie means ofthese medians
were used to evaluate the power function.

As can be seen, the correlations are high for the
three measures in both age-groups, In all cases, the
correlations were based on the group measures. 'I'able
1 also shows that the exponents of the children and
adults are quite stmilar , although the children 's ex
ponents are somewhat larger. It should be noted that
these exponents are smaller than the value of 0 .60 given
by Stevens (1961) as representative of the loudness of a
1000 cps tone presented binaurally where 1> is in terms
of sound pressure. However, Stevens and Guirao (1962)
point out that the method of magnitude estimation tends
to underestimate the valueofthis exponent. With unprac
ticed observers, Stevens and Poulton (1956) obtainedan
exponent of aboutO.43withthemethodofmagnitude estt
mation. This value is fairly elose to the exponents ob
tained in this study. Also, it should be noted that this
study was not specifically designed to determine the
true value of the exponent. The determination of the
true exponent would require further procedures which
would counterbalanee the regression effect observed
here,

There are some detailed aspects of the data which
should be noted, Although no mention of fractions ap
peared in the instructions, four of the children and five
of the adults used fractions, As noted earlier, three of
the children andnoneoftheadultsusedzero. None of the
children reported absence of the tone when they respond
ed with zero, and none of the three children had a hearing
difficulty according to the records of the school , It should
also be noted that none of the children were discarded for
failure to follow instructions.

In summary, this study has shown that children may
give systematic results when asked to asstgn numbers
to sound Intenstties, In fact, their data were found to be
quite similar to the data obtained from unpracticed col
lege students. It is rather surprisingto the investigators
that the children responded so easily to the request to
assign numbers to sound intensities in spite of the fact
that they were given no practice and no knowledge of
how weIl they were doing. Of course, these findings must
be restricted to children of high intelligence because of
the nature of the present sample ,
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lar. The lines drawn through the points were based on
the method of least squares.

Table 1 presents the exponents of the power function
and the product-moment correlations obtained from fit
ting the function, log </J = log k +n log <p, to the data by the
method of least squares, This function is a log trana
formation of the power function, </J = k rjJ n, where </J is the
numerical estimate, 1> the physical intensity in terms of
sound pressure, and k and n constants.

In addition to the results on the geometrie mean and
median, Table 1 also presents results on the geometrtc
mean of subgroup medians. This is based on a measure
used by Poulton and Simmonds (1963), and Poulton,
Simmonds, Warren, and Webster (1965). Forthis mea.a-

Table 1. Exponents and Product-moment Correlations

for Log </J ~ Log k + n Log <p Using Different Measures of I}I

35 45 55 65 75 85 95 105 35 45 55 65 75 85 95 105
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Fig. 1. Magnitude estimation as a function of sound pressure
level. 'I'he filled circles show the magnitude estimations when the
standard was 10, and the unfilled circles show the magnitude esti
mations when the standard was 20. Both coordinates are logarithmic.

100."..--------~----------.

10 .40 .40 .40 .973 .993 .970
20 .33 .34 .35 .977 .957 .949

Adults

10 .35 .38 .37 .996 .995 .979
20 .32 33 .31 .993 999 .994

240



Stevens, S. S., & Guirao, M. Loudness, reciprocity, and partition
scales. J. Acoust. soc: Amer., 1962, 34, 1466-1471.

Stevens, S. S., & Poulton, E. C. The estimation of loudness by
unpracticed observers. J. ezp, Psychol., 1956, 51, 71-78.

Winer, B. J. Statistical principles in experimental design. New

York: McGraw-Hiil, 1962.

Holes
1. This research was supported by a grant from the National Insti
tute of Mental Health, MH 10449-01, and by aNational Science
Foundation Undergraduate Research Participation Program Grant,
G-6161. The authors wish to thank Gary Schneider for assistance

in testing the Ss.

Perception & Psychophysics, 1966. Vol. 1

2. A problern arose in cornputing the geometrie means of the child
ren's data because three of the children gave responses of zero.
Rather than remove the data of the three children fram the sampl e,
responses of zero were converted to one. Although somewhat arbi
trary, this conversion was based upon the fact that the most fre
quent, smal lest response was one , If the ehildren were not per
mitted to use zero, it is very possrble that they would have used
one. It should be noted that only 2.3% of the children's responses
were zero, and that the children's exponents cornputed from the
geometrie rneans were quite sirnilar to tho se computed from the
other measures of centrat tendency (Table 1).
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