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An Application of Adaptation—Lele and Generalization

Theories to Absolute Judgments of Length

Studies designed to investigate th

e formation and modification

of judgment scales indicate that subjects tend to fit their scales to

the stimulus series judged.

This tendenc

y was first reported by H. L.

Hollingsworth (1910) who, while working with the reproduction of hand

movements over linear distances, found that within any given stimulus

range his subjects developed a system of
and within this system there was a stimul

neutral, The values of stimuli above thi

and the values of stimuli below it were o

study and others he formulated his Law of

states,

In all estimates of stimuli belong

we tend to form our judgments around the

toward this mean each judgment is shifted

corresponding to the particular range in

p. 45)

If subjects tend to fit their scal
would be expected that systematic variati
Jjudged would bring about systematic chang
the judgment scales, Volkmann (1937) has
ship between the range of stimuli and the
subject will use to judge that range. In
Judge the inclination of a series of line
categories best suited to them and found

used increased as the range of stimuli in

that this increase is a sigmoidal functio

positive and negative errors,
us value which avneared to be

point were underestimated
Eerestimated. Based on this

Central Tendency in which he

ing to a given range or group,
median value of the series,..
by virtue of a mental set
question (Hollingsworth, 1913,
es to the stimulus series it
pns in the range of stimuli

es in the characteristics of
investigated the relation-
number of categories which a
his study he had subjects

8 by selecting the number of
that the number of categories

creased. He found, further,

n of the range of stimuli,

In another study Volkmann (1938) uped the same stimuli to




determine what happens to the judgment scale when the range of stimuli
is greatly restricted, He found that as the range of stimuli decreased
the category widths narrowed. The rate of| change in the category widths
was relatively constant at first, It then|/diminished as if the scale
was approaching a limit of compression and when this limit was reached
the rate of change increased rapidly and the frequency of judgments in
the extreme categories rose sharply.
Tresselt and Volkmann (1942) have npted that the findings of
Hollingsworth also apply to judgments made/on lifted weights. They
found that their subjects developed scales|which conformed to the stim-
ulue range and that the centers of these s¢ales tended to be the same

for all subjects. They also found that during their initial judgments

the subjects were extremely variable in their judgments and their scales

were quite dissimilar. It was only after they had made several judg-

ments that the subjects developed similar gcales.
Parducci (1954) has taken the position that this initial vari-
ability noted by Tresselt and Volkmann will be reduced if the subjects
are told the number and range of stimuli to be judged, He found that
subjects given prior information about the| stimulus series were signif-
icantly less variable in their judgments t a group which was given
no prior information. He had his subjects|make several repeated judg-
ments of the stimulil and compared them in terms of their mean shift in
Judgment. He found that the subjects in the gfoup without prior in-
formation had modified their scales more than the subjects in the other
group. He interprets this data as supporting his hypothesis that judg-
ment scales are acquired and modified according to the same principles

by which other learning is acquired, retained, or modified.




The above mentioned studies all in
which must be considered when discussing
of judgment scales is the form and range
There are other studies which indicate th
subject must also be considered,

The role of past experience has bee
who noted during an experiment with lifted
jects had judged all the weights "light",

of the two subjects was a weight lifter sh

(Tresselt, 1948) comparing a group of prof
a group of watchmakers with a group of stu
weight judged "medium" was not significant

makers and students, but for weight lifter

er than either of the other two groups.
lifters did try to adjust to the stimulus
corrected, but later returned to their or
Parducci (1956) has attacked the pr
slightly different manner. For this study
Jects judging three different distribution
were drawn from the same stimulus range,
which the five largest stimuli were presen
quently than the four smallest stimuli, T
series in which the five smallest stimuli

more frequently than were the four largest

icate that one variable
he formation and modification
f the stimulus distribution,

t the past experiences of the

n studied by Tresselt (1947)
weights that two of her sub-
After discovering that one
e conducted an experiment

essional weight lifters and

dents, She found the mean

ly different for the watch-

s it was significantly high-

he points out that the weight

series and for a while over-
ginal scales,

oblem of past experience in a

he used three groups of sub=-

s of stimuli all of which

One group Jjudged a series in

ted eight times more fre-

he second group was given a

were presented eight times

stimuli., The third group

Judged a series containing only the five s

these groups by calculating the mean judgm

ulus, because this was the only stimulus j

allest stimuli, He compared
t given to the middle stim=

ndged by all three groups,




and found the first group had judged this |stimulus "small", the second
group had judged it to be slightly above "medium", and the third group
had judged it between "large! and "very large',

In the second part of this same experiment (Parducei, 195b) he
had all three groups judge the stimulus seéries originally Jjudged by
group three, He had intended to compare ﬁroups one and two on the
basis of the number of trials it took for (their scale values to reach
the same scale values ﬁaed by group three, but neither group ever
reached this point, Instead, he compared them on the basis of the mean
shift in thelr Jjudgments and found that for group two the amount of
shift decreased as the amount of experience with the first series of
stimull increased, but for group one it first increased and then de-
creased, He also found that the scales of| subjects in group one had
shifted less than had the scales of subjects In group two. He conduct-
ed several additional studies to account fpr this difference in shift

and came to the conclusion that subjects in a judgmental situation tend

to fit their scales to the total range of ptimuli, but if either ear-
lier experiences or the experimental instructions lead them to expect
stimuli outside the range being judged they will not use all the judg-
ment categories. It should be noted that the findings of Tresselt
(1948), cited above, support the conclusions arrived at by Parducei.
Hollingsworth (1910) in his Law of Central Tendency stated
that the subjects tend to form their judgments around the median stim-
ulus value, Parducei (1956) in his study with the skewed stimulus
series found that the scale centers were n$t located at the median
stimulus value, but were displaced in the direction of skewing.

Johnson (1944) found this was also true for scales developed when




Judging skewed distributions of lifted wei

In his study Johnson (194Y4) was int

whether or not he could predict the locatbd

by calculating some average value from the stimulus series.

ed his subjecte with two skewed series of
Judge them on a two category scale,
limen for these scale and compared them wi
and median values of the two stimulus seri
egory limens were mols closely approximate
by either of the other two measurss, He v
ten different, skewsd and unskewed stimulu
that in all cases the category limens very
metric means of the stimulus series,

From the evidence presented it can
at least two variables which must be consi
retical explanations for the formation and
scales, These variables are the form and

being judged and the past experisnces whic

similar stimuali.
Theories of Judgment

There have been several attempts to
which would integrats the phenomena noted

Helson's Adaptation-Level Theory (Helson,

son's Generalization Theory (Johnson, 194U

sone degree of acceptance, These two theo

both use an averaging process to determineg

ghte,

erested in determining

on of the center of the scale
He present-

lifted weights and had them

He determined the mean category

th the mesan, geometric mean,
eg and found that the cat-

d by the geometric mezns than

rerified his findings by using

8 dietributions and found

closely approximated the geo=-

be concluded that there are
dered when atiempting theo~
modification of response
content of the stimulus series

h the subjects have had with

develop theoretical systemﬁ
in this paper. Two of these,
1938, 1947, 1948) and John-

, 1945, 1949), have met with

ries are similar in that they

the middle of the scale, but




‘they differ somewha! in terms of their bagic assumptions.

Helson's concept of adaptaﬁiqn—lev§l (AL) was originally forme
ulated to account for various phenomera agscociated with color vision
(Helson, 1938) and was later extended to include psychophysical phen-
omena (Helson, 1947). In his theory he agsumes there is an AL for
every moment of stimulation and he operationally defines it as the
st imulus evoking a neutral or indifferent response (Helson, 1959). He

gtat e

Fundemental to ths theory is tne agsumpibion that effects of
stimulation form a spatio-temporal configyration in which order pre-
vails, For every excitation-resvonse confliguration there is assumed
& stimulus which represents the pooled effect of all stimuli and to
which the organism may be said to be attuned or adapted., Stimuli
near this value fail to elicit any responde from the organism or bring
forth such neutral responses as indifferent, neutral, deubtful, equal,
or the like, depending on the context of stimulation (Helson, 1947,

Po 2)o

Helson (1947) feels that the AL opersting in a given situation
can be approximated by calculating a welghted geomebtric mean of the
stimulus series., His equation is:

log{AL + K) = 2 log x4 (1)
i)

The constant K is an empirical constant introduced %o account for the
fact that with some skewed distributions of stimuli the AL is displaced
from the geometric mean, For lifted weights he has found the best
value for ¥ to be G.75d with d being the interval between stimuli.

In order to account for the other scale values Helson (1948)
starts with the assumption that the judgment assigned to a given stim-
ulus dspends upon the distance between that stimulus and AL. This
distance is measured in terms of the number of jnd's between the stim-
ulus and AL, By a series of mathematical |substitutions he arrives at

the follewing equation.




In this eguation P is the difference betwe
value assigned to a sbtimulus and the centd

X is the upper most value in the category

(2)

ren the average judgmental
sr of the Jjudgment scale and
and

scale. The constants A!

b are empirically determined by using a leéast squares solution for

equation (2). The constant A' is an appra
rosents the Y intercept of the curve desecy
ship te AL can be seen from the following

AL = AV < pAl

zimabion of AL and b rep-
ribed by (2). Their relation-
equation,

(3)

Once AY and b have been determined the regponse scale values can be

obtained from:

P E K(xi— A% 4 nAY)
{(xi+ AvV + pAY)

Equations (3) and (4) can be used %
experimental data, however if one wishes %
which determine AL the following squation

e = AD+ 48 +51°
In equation (5) Ag is the value of AL as ¢
and the quantities Ap and A, are adaptatig
experience and contextual stimuli., It is
weights m,n, and o must be empirically det
sum to unity. In his formulations Helson
effect from the stimulus series is always
ric mean of the stimulus series., Johnson,

that this is true for lifted weights, but

(1)

0 determine the AL from the
¢ evaluate all the factors
sheuld be used.
(5)

let ermined from equation (3)
n-levels resulting from past
important te note that the
ermined and that they must
assumes that the pooled
approximated by the geomet-
on the other hand, assumes

in gome Judgmental situations

& better estimate can be obtained by using the arithmetic mean,

In the development of his theory Jo

hnson (1944) started by state




ing that every stimulus prassnted to a sublject for judgment has some
central effect on that subject and thai the central effect is funct-
ionally related to the receptor system useld when making the Judgments,
He suggests that the buffer sction of recepbtor mechanisms indicates a
logarithmic relationship for meny percsived dimensions such as bright-
ness, lowdness, and welght, but for Judements of length and numerocus-
ness a linear relationship can be assumed.| These assumptions lead him
to the conclusion that equation (1) gives an adequate approximation of
the midpoint of the response scale when the receptor function iz assume
ed to be logarithmic, but if the function is assumed to be linear the
sguation should bes

AL = Y xi (&)

i
Johngon (19&5) accounts for the other seale values by assuming
that the form of the scale is linear and upes the general equation for
the regression of ¥ on X, If his equation|is put in Helson's symbols
it reads:
Pzalxg~ %)+ Y - (n
in this equation‘ﬁi and Y are the arithmetic means of the stimulus
geries and the Jjudgments made on this seri%s, The constant a is deter-
mined from the correlation between thé stimuliul and judgments and the

eviations of the two distribubions.

R

sbandard

His egquation for expressing the relabionship between past

el

gaperience and the present judgmental situabtion is:

Ag = Whp - nXy (&)
W+ n

1% Helson's squations are comparsd with Johnson's we find that

they are almost identical. Bquations (1) and (b) differ only because




the receptor function for (b) is assumed tp be linear, Hquations (7)

and (4) are different in that (4) deseribes a scale in which the cat-

egories are stepped off in unequal units and (7) describes a scale in

which the category widths are all equal. [n equations (5) and (8) we

have a difference in that (8) does not accpunt for the influence of

cont extual stimull and it assumes the poolpd effect from the stimalus

serles is best approximated by the arithmepic mean of the series, It

would seem that the primary difference between these tws theories

results from Helson assuming a logarithmic|receptor function in all

Judgmental situations while Johnson assumes that for judgments of

length and numercusnsss this function is linear,

Stat ement of the Preblem

Thers have been two studiles made comparing the theoretical

systems of Heleon and Johnson, One study {(Helson, 19U47) compared the

two theories using the lifted weight data ¢btasined by Johnson (1949),
This comparison indicated that both theories overestimated the category
limen for the middle caﬁegorye Helson correcbed for this overestimat-
ion by subtracting an empirical constant and Johnson corrected for it

by assuming a modified geometric receptor funmction, The second com=

parison was made by Johnson (1955) using data obtained by Philip (19H7).

Johnson found that Helson's theory predicted a curvilinear relationship

betwesen the scale values and the stimulus 3
predicted a linear relsationship. He plott
againgt the stimulus values and found that
fit the obtained scsle better than did Hels

We must eoneéluds that the simple as:

ralues while his theory

bd Philip's obtained values
his, Johnsont!s prefictions
son's, He statess

sunption of linear




'correlatinn and regression a@couuﬁg for
Philip's subjects better than the complex
based on Weber's Law, ’

10

he response scale used by
theory of adaptation-level

If the generalization theory for cqntering the response scale iwm

correct, the shape of the receptor functi
able %o its effect on the orgenism is of
this peint that a nonlinear, e.g., a log
erate, Thersafter, if the regression th
values is correct, only simple assumpbien
necessary. If we plcture the judze's tag
of response categories to a seriss of sti
event (Johnson, 1955, p. 361).

In the present study an attempt wil

two theories on the basis of data obisine

for which Johneon would predict a linsar
ull used in this experiment will te three
originally developed by Parducci (1957) ¢
of presentation on adaptation-level, Bae
will contain the same range of stimull an
will be varled. In ons seriss, unskewed,
will be equal throughout the ssries., In
ervals between stimuli will be grember ab
for the negatively skewed series and for
they will bs greater at the high end of &

This approach differs somewhat from

cited in that a snift in the response sca

the interval betwsen stimnli as ovposad t

uli (Volkmann, 1937 end 1938) or frsquency

1944 end Parducel, 1956). The order of p
domized in order to aveld any systamatic
sentation,

Bach subject will be given 28 trial

the first 14 trisls he will be asked to J

on relating the stimulus varie
primery importance. It is at
ritmie, relationship may op=-
ory for locating the scale

8 and simple compubtations are
k as ons of fitting 8 series
mialli, Weber'!s Law is irrel-

L be mads to compsare these

d from a Judgmental situation
roceptor functicn., The sbine
saries of wooden eticks

p study the effect of order

b of these stimulus seriss

d the interval between stimuli
the intervels betwsen stimuli
bhe two skewed series the int-
the low end of the series

the positively shewed series
he series,

the studies previously
le will be obtainsd by altering
¢ altering the range of stim=
of presentation (Johnson,
ropentation will be ran-

3

ffecte due to order of pre-

8 with the stimuli. During

ydge the unskewed series and




during the second 1h trials he will judge

ulus distributions, This will be done fd
having each subject Jjudge the same series
possible to bring all subjects to approxi

level prior %o judging the skewed series,

be compared to determine how well they px

values during the second series of judgments,

11

one of the two skewed stim-
r two reasons, ZYirst, by
3 for gseveral trials it will be
metely the same adaptation-
thusg, the two theories can
edict the shift

in scale

Second, by using this

method it will be possible to compare the two theories over sevesral

trials to determine which one is mosgé sud
of the neubtral stimulus,
neutral stimulus will coincide with the g
trials and move toward the arithmetic meq
additional %rials, or the opposibte relati

In addition to the comparisons mey
be compared to determine how well they pi
scale, It is possible that the theories
center of the scale and fail to properly

There is alec the possibility that intery

on the form of the response scale such il

rcessful in predicting the value

There ig a possibility that the valus of the

reomebric mean during the early
m a8 the subjects are given
onship might hold.

itioned, the two theoriss will
redict the form of the response
might adequately locate the
predict the other scale values,
ral skewing will have an effect

nat linear scales will be obe=

tained when the subjects judge the unskewed series and curvilinear

scales will be obtained when they judge f

he two skewed series,




CHAPTHR 1
EXP ERIMENT AL FRO

The subjects used in this experim
were enrollsed in the HOTC Program ab (kl
were randomly assigned to one of the twp

The stimuli were three sets of wo
The sticks were apprmxi@aﬁ

in each seb,

and varied from 32 to 298 mm, in length,

gray color and mounted on standard thrse

done so that they could be presented in
cont rasting background.

Phe judgments were exyraﬁﬁadAim t
and recorded on data sheests provided by
The subjects Jjudgments were converted to
a value of nine to judgments of Very Lon
ium, three to Bhort, and one to judgment
re@u@e intertrial variability a judgment
gisting of the average judgment given by
"utive presentations of the same siimulus
ell subjects made a total of W20 Judumen
this papef jndicate a total of 210 judgn

During the experimental sessions

the room, seated, and read the experimen

12

LR ES

ent were YO male students who
ahong State University. They
expsrimental groups.

hden sticks, with 15 sticks
sly % mm, wide, 10 mm, thick,
They were palnted a medium

by five note cards; this was

a verbtical plane against a

erms of a five category scale
the e¥perimenter (Appendix A).
g numerical scale by assigning

ey
9

seven to Long, five to Med-

s of Yery Shart. In order te
31 trial was defined as con-
a subject during two conssc=-
geries, Thus, even though
rg, bhe tables presented in
ents per subject.

the subjects were brought into

tal instructions (Appendix B).




The stimuli were hidden behind a large s¢
a time by the experimenter and placsd on
painted gresn chalk-board. They were pre

second intervals and in random order with

ing used during each presentation of a series,

| 14 trials with the unskewed series of sti
followed by a five minute break after whi
(postshift series) with one of the slkewed
the break they wers requested not to disg

Tor the first 1l trials both grouy
conbalining stimull with wvalues of 32, 51|
184, 203, 222, 24l, 260, 279, and 298 mn
triale one group, Group P, Judged a stim

‘;H’"A
J=p

values of 45, 58, 72, 85, 98, 113, 1i

254.5, and 298 mm, The other group, Groy
series with values of 32, 7.5, 116.8, 1!
217, 230.5, 2uk4, 257.5, 27i, 284.5, and &

The mean stimulus value in each s
P or positivsely skewed series, 134.8 mm,
series, 193.0 mm,

The geometric meaan foi

139, 4, 113.9, and 171.73 respectively,

13

resen snd wers removed ons at
the ¢halk tray of é freshly
santaa st approximetely two

g Gifferent random order be-
The subjects were given
muli (preshift series)

ch they were given 1L trials
| series of stimuli. Duriag
ues the experiment.

§ Judged a stimulus series

70, 89, 108, 127, 1hkb, 1b%,

During their second 1k

wlus series containing stimulus

5.0 1%, 151, 16k, 178, 211,

p ¥, received a stimulus
¥9.5, 183, 176.5, 190, 203.5,
298%9 :

sries woe, unskewed, 165 mm.3

and I or negatively skewed

these gsame three series wasg




CHAPTER £11
RESULY S

The Judgment scales formed

by bhe

i1

fment were deseribed in two ways, B

K

v
A

ulus assigned Yo sach

j

Ject,

the opsrational definition of adapbebions

ag well as Johnson's concept of bhe midpd

{Johneon 1555, p. 348), Therefore, it w

point of the scale when comparing the pry

theories of Helson and Johneon. Second,

to each stimulue during each trial was d

used to derive the predicted scale midpo!

ff‘{i’

scale values for the judgment scsles,
this case to reduce the effect of skewliy

The mean stimulue value a

coabtagories lg presented in PTable 1,

wgmental cabazon;

1t should be recallsd that the me

seigned 1

1l

supbieetbs daring this exper—

on @very trial mean stime-

wze determined for sech sube

v sbisnlue Judged medium fits

L avel, (Helson, 1959, p. 5b7)

vind of the judgment scale

a8 used as the obtained nid-

sild it ions derived from the

the wedisn judgment assigned

v e i snd thess values were

nt and also ag the obtained

he vadian values were used in

» in the sxtreme categories,

o eacts of the five judgwmental

Tria table containe those valuss

gbtained during the last preshift trisl snd during the first and last

postenift trials because these are the p

iffcations in the jJudgment scale which aj

of this Investigation,
and last postehift trials have been plot

lationsbip btetwsan the Judgment scals aw

Phe values from

pint e which swmnarize the mode
ra most pertinent to the purpose
fable 1 for the laet preshift
rod 4 figure 1 to show the re-

L bhe stiawlus seale,




Mean Values (mm) of Stimuli Assigned ¢

On the Last Preshift Trial and

Table 1

Poptshift Trigle

13

o Hach Judgmental Category

The First and Last

Last Firat Last
Preshift Trial Postahift Trial Postshift Trial
Categories
Group P Group ¥ Group P |Growp N  Group P Group N
Very Small 33,90  36.28 35.58 | 34,13 33.95  32.00
Small 79.50 84,25 77.0% | 90,88  T4.67  85.75
Mediun 151,70 1%%.30 141,50  |171.L48 143,25 170,67
Largs 233,40 235,30 210,94 |2u2.92  227.39 248,90
Very Large 288.5%0 290.18 285,86 289,40 292.69  290.58
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- preshift — both | groups ,/,/
------ postshift - group P /
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STIMULUS SCALE
F:”Lguré 1. Regression of Stimulue Scale|{mm) on ths Judgment Scale '
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Iin order to determine the amount snd direction of the initial

shift in the Judgment scale, the mean st
first postshift trial was subtracted frog
mediwn during the last preshift trisl fos

of these differsnc was calculatbed,

Y
2]

to deternine the shift between the first

The measures oblained from these calculal

2. The negative values in Pable £ indie

mean value end the positive valuss indic

Az menbtioned earlier, the mean

a8 the obtained value for the npsychologi

scale, These obtsined values wers Go

from equations (3) and (7) and the
senbed in Table 3., Positive values indl

overestimgbed and the negative valuss in

The resulte of the comparisons mafde bebl

scale valuss end the pradicted judgmond

Table Y4, The obtained values for Table !

ing the median Judgment given to sach st
values were derived from esquations (4) ay

ared with the

:» rasnly

malus judged medium on the
i bhe mean stimulus judged

 ench subject and an average

The same procadure was followed

and last postshift trials.

iong are presentad in Table
shift was to a lower

snift to a higher value,

he s

murlis Judzed mediam was used
zad midpoint of the judgment
values predictsd

@

;s of this comparison are pre-

sate the @mtalned value w5

1icate underestimations,

gcale values are presented in
t wers determined by caleunlatb-

jmulus and the predictsed

1d (7). The

meen Bsguarsd

deviation was determined by subiracting the predictad value from the
obtained value, sguaring this did spoe) and averaging these squared
iifferences over all the stimuli jodegsd in a series, The mean sguared

deviation was used becauss it gave a

than did the mean deviation., The n

L=

dirsction of devisbion and indicates a ¢

5

one end of tha scale ars over timated 4

=

2y indicatiocn of scale it

T34

o

atisan is sensgitive to
Llose it even when valuss ab

snd values at the sther end

egen the obbtained judgment



Table 2

Mean Shift (mm) of the Mean Cabggory Values Observed

After the First and Last Pgstshift Trials

18

Categories

After First
Postshift Trisl

Between First and
Last Postshift Trial

Group P Group N Group P Group N
Very Small 1,68 - 2,15 = 1,63 = 2,25
Small = 2,350 5.88 - 2.27 - 5.15
Mediun -10,14 12,18 2,70 - 0,82
Large -21.21 7.65 1b.1h 5.93
Very Large = 5,59 - 0,24 8.83 0.68




Mean Deviations (mm) Between the Cbtain

Table 3

19

ed Mean of "Medium" Category

and the Values Predicted FProm Adgptation-Level Theory

and Generalization

Theory

Adaptation~Level Generalization
Theory Theory
Triale . -
Group P Group N Group P Group N
Preshift
1 - 16,18 29,49 - L,09 = 5,01
2 - 22,93 17.27 - 2.2 3.05
3 - 20,71 23 .54 - 0,90 - 0.0k
Y - 1b. L7 21,87 b.32 - 0.97
5 ~ 18,88 21,45 b, 20 -~ 0.85
b - 17.63 20,41 L 72 - 0.03
7 - 15,04 17.42 b.23 2.77
Postehift

1 - 15.27 20.25 4,17 - L.65
2 - 12.10 19.30C 4,80 - 2.bb
3 - 12.71 14,58 3.08 - 0.92
4 - 15.09 21.78 2.58 - 3.11
5 - 10.52 21.30 3.70 - 4,23
b - 13,64 2L, 69 1.48 - 0,50
7 - 8.77 2L. 43 6,00 - 3.86
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of the scale are underestimatad,
The empirical constants in equatiqn (5) were determined by

using eqdabian (3) to determine the value of AL for the last preshift

The value of AL for

trial and the first and last postshift trials,

the last preshift trial was substituted into equation (5) for Ap and
the values from the postshift trials substituted for A¢. The equations

thus derived, along with an eguation expressing the fact that m, n, and

& sum bto unity, were used to solve for b}

equations obtained are listed below,

re values of m, n, and e, The

log Ae = 542 log A, -+ WY (9)
log A, = .bbb log by + o Tub% (10}
log by, = 735 log Ap + o H%2E (11)
log Ag = .9l@ log AP 4 o 1814 (12)

Bquation (9) was used to predict the mean
Group P on the first postshift trial and
the last postshift trial. Xquations (10
N.

The empirical constant w in squebj
first solving equation (7) to determine
Ap end Aj. Given these values, the numb
Jjudged the skewed series, and the arithm
series, it was possible to solve Ior &
presented below. XNguations (13) and (15
the mean stimulus judged medium by Group

shift trials and equations (1Y) and {1&)

hg = 3.8L Ay + 387,76
5.81

v o stimulus Judged medium by
gquation (11) was used for

aud (12) were used for Group

on {8) was determined by

the appropriate values for

2y of times the subjects had

bt ic means of the skewed

The derived squations are
were used to predicted

N on the first and last poste

were used for Group P,

(13)




Table 4
Mean Squared Desviations Between Obtpined Scale Values and
Scale Values Predicted from Adapbtation-Level Theory

and Generalization Theory

hdaptation-bevel Generalization
Theory : Theory
Trials
Group P Grows W Grouwp P Group K
Last Preshift JHLT o5TL L2l 117
First Postshift 502 Lk 170 <131
Lagt Postshift 230 o317 170 134




be

25,31

+ 18872

37.51
+ 27143

kg

28958

H2.58

i
]

=1.90

3

shift trial was substitubted into the abox

A% 4+ 269.b
50

The mean sbtimulus Jjudged medium by

22

(14)

(15)

(1)

each subject on the last prs-

e squations as Ap and the

obtained values for Ag were compared with the obiained mean stimulus

Judged mediuvm, The differences bebtween

values were averaged over subjects aud t)

presented in Table 5,

he predicted and obtained

18 resulting measures are




Tatle 5

Mean Deviation Between the Mean qtimulus Judged Medium

acd the values Predicted from ¥y

wations (5) and (8)

e3

Adaptation=Level Generalization
Theory Theory
Trials
Group P Group W Group P Group N
First Postshift - 9.223 - b, 384 1.120 - 0.282

Last Postshift bR - 8,543

0,180 0,001




CHAPTER IV

DISCUSSION

24

Inspection of Table 1 indicates that the two groups of subjects

did develop similar ecvales during their

gseries of stimuli and that they tended H¢

of stimuli, A %t test was made to determ

stimulue Jjudged mediwn during the last p

two groups and it was found that the mea

different (% A further

987, P>.05).
that the subjectis shifted their scales &
- postshift series of stimuli and t testis
shift means, It was found that the two
ferent at the end of the first postshift
after all seven postshift trials (¢t = 3,
noted that the shift obtained in this ex
found by Parduncci (195t) indicating that
stimuli has the same effect on the Jjudem
quency of presentation.

Stevens and Galanter {1957) indica

this experiment and in Parducci's study

judgments of the preshift

 £it their scales to the range
ine whether or not the mean
reshift trial differed for the
ng wers not significantly
inspection of Table 1 shows
uring their judgments of the
were made to test the post-
groups were significantly dif-
trial (¢ = 4,465, P<.01) and

923, P «.01). It should be
periment is similar to the shift
varying the interval between

ent scale as varying the fre-

te that the shifts found in

can be accounted for if one

congiders the possibility that the subjects try to use all of the Jjudg-
? y

mental categories with equal frequency,

either differentially varying the freque

If stimuli are "bunched" by

ncy of presentation or the




interval betwsen stimuli, the midpolnt of
the bunching, This being the case, it wo
present study the midpoint for Group P wo
and the midpoint for Group N would shift
ion of Table 2 indicates that ths groups
directions, A t test was made for each o
in Table 2 and it was found that the init
significant (¢ = 2.79%, F=.05 for Group
Group N), bub the shift between the first
wae not significant (¢ = .00%, P=>.05 for
for Group P).

If the values from Table 1 for the lasy
are plotted against the vwelues of the stl
that the curve appears linear for the mig
the slope rises sharply at both extreme ¢
of curves is obtained with the curve for
the curve for the unskswed Judgmonts end

slightly below the unskewed curve, AlLL Y

oral slope, but the slopes at the extrene categories vary such that for

the unskewed curve it is equally sharp atb
other two curves the slope for the positi
lower extreme and for the negative group
extrems, Stevens and Galanter have aleso
pointing out that when the stimuli are <
frequently the local slope will be steep
1

spaced or presented less frequently the

They say these results can be explained 1

25

the scale will shift toward
1ld be expected that in the
nld shift to a lowsr value
to @ higher valus, Inspect-
did ghift in the predicted

f the mean differencss shown
ial shift for both groups was
P oand t = 4.325, P <01 for

and last postshift trials

Group ¥ and t = 053, P=>.05
preshift and p@st@hift triale

dle three categoriss and that
atezeries, Actually a family

Group P being slightly above

the curve from Group N belng

both extremes and for the
ve group is sharpest at the
it is sharpest at the upper
predicted these results by
osely spaced or appear more
and when they are widely
ocal slops will flatien,

f one agsumes the subjects

malue series, Figure 1, we find

hree curves have the same gén-—
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geem to resist using the same response cgbegory over and indicate that

Johneon's Generalization Theory more closely approximated the obtained

values than did Helson!s Adaptatiom-~Level Theory, Table 2 shows that

AL theory underestimated the category limens in every case and that the
Generalization theory overestimated the limens for both groups on the
preshift trials and for Group P on the pgstshift trials, but it under

estimated the values for Group N on the postshift trials. If a line

of best fit is drawn for the curves mentioned above it is found that
the midpoint of the scale is overestimated for the unskewed and positive
skewed group and underestimated for the negative skewed group., Basic-
ally the procedure used by Jolmson to determine the midpoint of the
scale makes use of a line of best fit,
The data in Table b indicates that |the Generalization theory very
closely approximated the séale values, The deviations which did occur
seemed o result from the fact that the curve descriting the scale was
not completely linear but showed $the varlatiocus in slope mentioned

above, On the other hand, the valuas from AL theory tended to be too

small at the extremes and too big in the
would indicate that the obtained scale w
point was located at a higher value than

The direction of change in the midy
uratsly predicted by both the Helson and
ever Johnson's equations appear to be mol

guantitative characteristics of the chan

Gonclusions
The results of this experiment ind:

yarizbicns 4 the intervel between stimul

middle of the scale, This
s linear and that its mid-
predicted by AL thsory.
voint of the scales was acc—
Jolmson shift equation, how-
e accurate in predicting the

)
£ 5 e

tcate that systematic

i will bring about predictable




ef

changes in the judgment scale even though the range and frequency of
presentation are held constant., Additionsl studies are neseded, however,
to determine how these thres variables, stimulus range, intervael
between stimuli, and freguency of presemtation, will interact if two
of them or all three are varied at the sams time.

The results also indicate that there is factual basis for the
assutiption made by Johnson that for Jjudgments of lengih the receptor
function is linear and that the subjecis making  ndgments of length
will develop a linear scale the midpoint of wpich approximates the

arithmetic mean of the stimulus series being judged.
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CHAPTIR V.

SUMMARY

The types of Judgmnent scales used by subjects when making
spsolute judgments of length were studied| by having two groups of
subjects judge the length of thres differjent series of wooden sticks,
Initially, both groups judged a ra@tgngular distrivution of sticks and
then one group judged a negatively skewed distribution and the other
group judged a positively skewed distribution, Skewing was obtained
by varying the interval betwsen stimuli, | It was found that during
their initial judgments the subjects developed scales which were linear
in form and the centers of these scales avproximated the arithmetic
mean of the unskewed stimue series., Doring thelr judgments of the
skewed series, thelr scales were modified and the midpointe shifted
toward the arithmetic mean of the new series, The obtained scales
werse compafed with scales predicted from Adaptation-Level theory and
Generalization-theory and it was found that the Gsneralization theory
more accurately predicted the midpoint and form of the obtained scales
then did AdaptationmL@vél theory and trat both theories accurately
predicted the direction of shift, but Generalization theory appeared
to more accaurately predict the gquantitative characteristics of the
change, These results were interpreted as supporting Johnson's
assumption that the receptor system ussd |when making the judgments
determines the typs of mabthematical funcfion to be used @hen preiicting

the nidpoint and form of the raspouse scgle,
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APPENDIX B

Bxperimental Instruc

tions
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FEXPERIMENTAL INSTRUC

Tour task in this sxperiment is to

TIONS

udge the length of

different sbicks. You will be presented with a series of sticks

(hold up the sample stick). As sach stied is presented you will

make a judguent of how lomg or short 1% agp
Tou will record your judgment by writing ©

very short, "s" if it appears to be short,

pears to be to you,
V84 if 4t appears to be

UMP 4f it appears to

be medium, "L" if it appears to be long, emd "WLY if it aprvears

to be very long., Your judgments will be r
sheets which have been placed before esch
recorded your judgment, do not go back and
experiment is concerned with how the stick
can be no right or wrong enswsre, FPlease

sbicke; even if at first the decision seen

scordad op the data
of you, Once you have
changs it. Bince this
appears to you, there
regpond to all the

B diTficuld,




AFPENDIX ©

Obtained Judgment Scal

e Values
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fable b

Obtained and Predicted Values for the Medium Category

~ Obtained Adaptation-Level Generalization
Talue Theory Theory
Trials . ,
Group P Group N Group P Group N Group P Group N
Preshift C
1 171.19 173.63 155,01 kb, 1k 166,50 168.62

2 168,96~ 164,11 146:03 16,84 1bb.71  167.1b

166,90  1lbb,1l 146,19 L2, 57 166,00 166,07

=t

[

L, Bl 163,47 165.7h
155.98  161.15 137.10

s

5

k4 157,15 166,71 140,68
5 39,70 160,18 162.00
b

' 155,41 iel,21 137.78

5

43,80 160.13 164,18
T 151,70 159.30 136,bb 11,88 157.93 162,07
Postshift

1 .1u1.90 171.48 125,63

s

51,23 146,07 16b.83

[

2 146, .18 173,58 134,38 ‘ 54,28 151.28 170.92

1uk,. 27 167.12 131,56

[

5254 147.35 1bb6,20
149,59 172,08 134,50 150,30 152,17 168,97
147.63 173.21 137.11

=3

Hhl.91 151,33 168,98

a I O\

150,51 174,34 136,87

=

49 .65 151,99 167.8L
7 143,25 170.67 134,48

|

Lg, 24 149,25 166,81




Median Judgment Given to Bach $Stimulus by Group P

During the Preshifi

Table 7

Trials

Stimulus Values

7rials
2 3 4

1 5 b 1
32.0 1.03 1,00 1,00 1,00 1,00 1.00 1,00
51.0 l.21 1,21 1.33 1.88 2,15 2,59 2.73
76.0 2.50 2.56 2,73 2.75 3.00 2.97 3.00
89.0 2.9% 2.9% 3,00 3.03 3.09 3.06 3.06
108.0 3.2 3.3 3.3 3.4 koo 3.75 3.70
127.0 4,50- 3.93 L4.,1b k30 L.30 L4.b& L.81
146.0 4,83 L4.50 4,90 k.86 k.94 k.92 X.90
165.0 4,88 4.9% 5,00 5.00 5.03 5.03 5.09
184.0 5.06 5,08 5,14 5.k40 5.33 5.87 5.79
203.0 .06 6,50 5.41 6.10 b.bb 5,50 b6.50
222,0 .93 .75 6.50 6,50 ©6.79 6.79 6.83
2u1.0 7.05 7.00 6,93 [.00 7.00 b6.97 6.9%
260.0 8.38 7.6b 7.M1 .75 7.83 7.50 7.4
279.0 g8.59 8,67 '8.59 8.73 8.59 8,50 &.78
298.0 8.73 8.88 8,91 8,94 8.88 8.91 9.00




Medisn Judgment Given to Bach S

Table &

timulus by Group P

38

During the Postehift [Prials
Trials
Stimulus Values
1 2 3 Y 5 b 7
32,0 1,00 1,00 1,00 1,00 1.00 1,00 1.00
5.0 1.90 2.59 2.73 2.7 2.79 2.79 2.83
58,0 2.85 2.83 2,86 2,88 2,91 2,88 2,97
72,0 3,03 3.03 3,11 3.1 3,14 3,09  3.03
85.0 3.06 3.4 3,27 3,27 3.27 3.27 3.21
98.0 3.79 3.4 3.83 3,33 3.33 3,41 3.33
113.0 4,50 4,10 H,60 4.8 4,10 4,00 4.50
125.0 L.go 4,91 4,88 L4,88 4,89 L, 75 L.93
138.0 4,97 4,94 4,93  uL,&8 4,93 4,83 L,93
151.0 5.11 4,94 4,97 4,93 5,00 4,97 5.00
1640 5.50 5,14 5,03 5.00 5.03 5.03 5.03
178.0 6.25 5.33 5.50 5.7 5.23 5.1% 5,50
211.0 6.92 6.8l 6,83 6.81 6,68 b.75 b.b8
2545 8.67 T.41  7.79 7.17 7.04 7.10 7.1k
298.0 9.00 9,00 8,97 8.97 8.97 8.97 8.97




Median Judgment Given to Hach S%

Table 9

imulus by Group N

39

During the Preshift Trials
Trials
Stimulus Values
1 2 3 L 5 b 7
32.0 1.06 1.03 1,00 1,060 1.00 1.00 1.00
51.0 1.33 1,13 1.21 1450 2.21 2.50 2,50
70.0 2,10 2.88 2,73 291 291 2.91 2.9
89.0 3.04 2,96 3,14 3,11 3,19 3.13 3.10
108.0 3,28 3.04 3,19 3J40  3.50 3. 3,70
127.0 4,00 3.83 4,00 4/59 k.59 L.b7  L.o7
146.0 4,17 4,59  L.79  W[/79  L.79 4,73 W79
165.0 4,83 5.00 .91 4,90 5.00 5.06 5.0k
184.0 5.07 5.19 5,30 5,1k 5,21 5,10 5.2l
203.0 6.50 b.2L 5.75 5.50 5.93 5.50 5.83
222,0 .83 b6.50 6.59 650 b.b7 ©.59 b.b7
241.0 6.83 6.93 6,97 6499 b.97 6.89 7.03
260.0 8,07 7.79 7.32 732 7.4 7.285 7.33
279.0 g.67 8.13 8.73 8|50 8.50 8,17 8.60
298.0 8,79 €.88 €.,91 8/88 8,91 8,91 9,00




Table 10
Median Judgment Given to RBach Stimulus by Group N

During the Postshift frials

Trials

Stimulus Values
1 2 3 b 5 6 7

32.0 1.00 1.00 1,00 1.00 1.00 1.00 1.00

74.5 2,91 2.97 2.9% 2,97 3.00 3.03 2.90
116.8 3.50 3,33 3,83 L.5p  M.59 L.ib W17
149.5 k.88 L4.88 L9149k L.gg h.8s8 L.94
163.0 4,90 4,91 4,97 4,94 4,97 4,97 5.00
176.5 5.00 4.97 5.00 5.03 5.03 5.00 5.03
190.0 5.17 5.13 5.14 5.25 5.06b 5.10 5.14
c03.5 5.50  5.41  5.70 5.32 5.32 5.50 5.50
217.0 6.59 6.50 b.59 b.73 6.50 b.79 b.b7
230.5 6.86 6,75 .88 6,8 b.88 6,88 6.90
24k, 0 6.97 b.86 ©.91 b.90 b.8 6.93 6.93
257.5 7.13 7.10 7.06 7.0 7.00 7.00 7.0k
271.0 8,50 7.4 7.79 T7.70 7.2 7.70 8.00
284.5 g.79 8.21 8,73 8.09 8.33 8.b7 8.7

298.0 9.00 8,97 &.94% 8,94 8.9% 8.9% 8.91
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