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' recognltlon of movement dlstance , Movements were made w1th

| k.ABSTR_AC".I‘ i

A serles of seven experlments were conducted to

: 1nvest1gate the effects of context on the recall and f

'1‘a cursor attached to a 11near sllde and v151on was }
jiellmlnated ‘The effect of anchor movements-on crlterlon
fmovement recognitlon was to cause d1rect10na1 b1a81ng 1n
‘recognltlon Judgment " The d1rect10n of the h1a81ng was h;yd‘"”
"Qf'toward the magnltude of the anchor stlmulus ffInterpretat1on

) of the d1rect10na1 b1a31ng effects on recognitlon Judgment

are dlscussed 1ﬁ’terms of - retroactlve ass1m11at10n theory

1

i(Helson, 1964) The indlcatlon 1s that the anchor movement
j1nterferes w1th the memor1a1 representatlon of the crlterlon.fg

~movement and»hence causes.a directional blaS'ln recognltion_

"Judgment

L.

" lne eIIect oI anchor movements on reproductlon accuracy

»

;of he anchor movement and the 51ze of ‘the- criterlon,

movement Reproductlon accuracy of the small crlterlon-

movements were not s1gnificantky b1ased by anchor movements

’,Reproduction accuracy of 1ong movements were signiflcantly

’blased by the inclusion of anchor movements : The resistance‘

of%short movements to directlonal blasing is dlscussed in

Af, terms of the theory of d1fferentia1 encoding according to "

'm~movement length (Laabs 1977 1980)



e ".3A3>:f7§’"‘”ff‘,f7‘
The d;rection of the blas in reproductlon accuracy was

’dependent upon the length of the anchor movement ' Anchors

‘ ;longer and shorter than the crlterion movement caused

‘dlreotlonal b1as1ng toward the magnltude of the anchor

' fkmovement Extremely long and extremely short anchor

“'Fmovements caused dlrectlonal blaslng effects 1n a:

‘.dlrectlon away from the magnltude of the anchor movementf‘h’

*lh: Th dlfferentlal bia51ng effects assoc1ated w1th the ;tﬁg
. \ ‘ ) 3

“Arelatlve 1ength of the anchor\stlmulus are dlscussed in _hjj.“

':f‘terms of retroactive ass1m11atlon theory (Helson 1964)

\

~ and proactlve contrast theory (Ellls, 1971 1973a) The . .

‘.1nd1catlon 1s that anchors 1n general cause 1nterference;!“:°

"-effects W1th the memorlal representat1on of the criterion l”'; :

'ht,imovement (ass1m11atlon) However extremely long and extremely_ o

]

' short anchor movements cause a perceptual 111us10n and

consequently affect the recept1on of a subsequent stlmulus.
b(contrast) e | | | | -

i Recogn1t1on Judgments were found to be unblased when an.
'vempty time interval was 1ncluded between a standard and
| comparlson movement Recognitlon Judgments of movement dkh",:
| length do not appear to be subJect to the normal t1me errorv 5 f-
'teffects frequently ass001ated w1th perceptual Judgments |

". The effectlveness of a- Hecogn1t1on parad1gm known by the

acronym KAK to detect d1rectiona1 b1's1ng effects in a

'»movement context situatlon was assessed | The KAK \
J .

recognltion paradigm proved effective 1n detectlng

d1rectiona1 blasing due to anchor stimuli

-
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'-human memory

A

Although the history of motor memory can. be traced

\ \ =~

o back to about the turn of the century (Woodworth 1899),

wfresearch in the area dld not really establish 1tself :
:funtil the late 1960' The reason for the late arrival
‘:of such an 1mportant area of research is. bound up 1n the‘:‘
f;chistorical development of psychophys1cs and the gradual

kiitdemergence of Qn accepted psychological framework for

T
L

The typical experimental paradigm for the eﬁamination B

Y ]

\.iof motor short term memory (MSTM) 1s the presentmtion of

I3
’

a. criterion 1tem(s) a retention 1nterva1 which ay or: may_"

" not 1nvolve a distractor task, and then recall of the -

.criterion 1tem(s) ThlS paradigm was initially utillzed
‘vby Brown (1958) and Peterson and Peterson (1959) in
: experimentalapsychology Adamsand Dljlkstra (1966) were

r,the first MSTM reSearchers to employ thls procedure

Follow1ng their lead numerous researchers investigated

retention and 1nterference effects in MSTM (ASCOll & |

Schmldt 1969 Posner 1967; Stelmach- 1969)-, and more

recently, the encoding and retention characteristics of

| movement attributest(Diewert 1975;\Gundry,.1975 Laabs
‘ 1973 Marteniuk 1973 Roy, 1977) . 0ver the past 20
fyears movement reproduction has predominated as the

"memory task in studies involving the short term retention



. of moVement informatlona

"lThe experlmental paradlgm outllned above is ba51ca11v

.:the ”method of adjustment"; Whlch flnds its roots in-

| psychophys1cs MSTM researchers have followed the lead of

» class1ca1- psychophys1cs and have turned to establlshed :

',psychophy31ca1 theorles to explaln movement retentlon

'f1nd1ngs One such example 1s the area of context effects

Context effects refer to the 1nf1uence of relevant }t'

-rfpast or present stimulatlon upon the on g01ng Judgment made‘

'1:_by an organlsm (Ph111p, 1949) Context effects 1n ;;’ |
‘hperceptual j\Hgment have been studled fer over a century,»
and; as a result several well establlshed theorles have

. lbeen reported to account for thelr effects (Helson 1964

!Lauenstern 1932 Parducc1 1965)' Recently, MSTM
fresearchers became 1nterested in context effects when they

: hconsidered reproductlon accuracy of a motor movement

};to be 1nfluenced by the context 1n which 1t appeared (Laabs,"

'"1973 Pepper & Herman 1970 .Stelmach & Walsh 1973) * Thev

;context has been varied 1n MSTM studles by the inclus1on | "-?/

.of extra st1mu11 along the same dlmen81on as the to- be- |

recalled crlterion movement -St1muli-wh1ch constitute thec

context are often referred to as anchonb Anchors then

- o

-are st1mu11 whlch 1nduce systematlc distortlons in the-

Judgment of other stimuli

% See Appendix A for a full review of context effects in
 perceptual judgment,; theories of. context effects,
L and MSTM theorles related to context effects



afhe effectiue actionwof anchors isiiimited to*either.
‘*.of two‘processes they may attract (ass1m11ation) or
h‘_repel (contrast), other judgmental st1mu11 ThlS is
demonstrated in perceptual Judgment studles where a Shlft
_1n constant error (CE) occurs as the result of anchors AR fx
‘fepresented either prlor to or 1nterpolated between a
-l‘standard stlmulus and 1ts comparlson Judgment : The CE :
5lchanges are generally ‘in the dlrectlon of the magnltudez_ |
iof the anchor st1mu11 (a881m1£ation) Ass1m11at10n effect—‘“ Xd
xlS the most common findlng 1n perceptual Judgment studles * \'ﬁi
- Movement reprOductlon studles show s1m11ar ass1m11atlon }{g‘pdﬂ
‘ieffectS‘ When anchors are presented elther before or;: f
tafter a cr1terlon motor movement the general f1nd1ng on
d reproductlon of the crlterlon is a shlft 1n CE toward the B
.'3leVe1 of anchor stlmulation (Craft 1973 Craft & H1ndrlchs
:1971 Herman & Balley, 1970 Laabs 1974;‘Patr;ck, 1971;
,Pepper & Herman 1970 Stelmach & Kelso, 1975;_Stelmach l;;f
& Walsh, 1972 1973) G

; A

«_h Both. perceptual JUdgment a‘d MSTM studles report

:a581m11at10n effects yet the e pected shlft in CE has
"not’beeniobserved in all cond1 ions tested. A numbeé§

o of perceptual Judgment studies report contrast effects as -

* In perceptual Judgment stud es using ratlng scales
- changes 'in category are usually in the direction ,
~‘away from the level of anchor stimulation and are R
~ termed contrast; but the point of subjective v
equality shifts in the direction of the anchor - ‘
'stimulation producing a true assimilation effect.,



»and contr.

_opposed to a851m11ation (Christman 1954 Ellis 1971;
1972, 1973a; Pratt, 1933 Sherlf Taub, ‘and Hovland 1958 ;

:Turchioe, 1948)»' A contrast effect is exhibited when the )

-

'p01nt of subJective equality 1s moved in, a direction away

.from the level of-anchor-stlmulation ; For example
‘1fChr1stman (1954) found that Judgments of auditory pltch Bt
 1d1d not shift in the»direction of a. preceding higher or

o lower tone of 1ong,duration but 1nstead shifted in thef

,'x\

7’oppos1te direction (contrast effect)

There are perceptual Judgment studies which report -

aiboth contrast and aSSimllation effects taklng place:--i'
‘p“(Sherif Taub ,and Hoé%%nd 1958 Turchioe 1948) |
;hTurchioe studied the ability of subJects to estlmate f_j
"temporal 1nterva1s when anchor stimull were presentedv
_"either before or after a standard stimulus She found

"_ass1m11a 1on effects when the anchor followed the standard

st effects when the anchor preceded the standard

Sherlf\ Taub and Hovland (1958) suggest the relative

‘size of the anchor stimulus determines whether a351m11at10n
i'or contrast takes place- U31ng 11fted weight as stimuli
:Sherif‘et al found two anchor ranges in- existence “é f
»range 1mmed1ate1y above or below the stimulus series in )
f‘whichva531m11ation occurs and another range beyond this

: ‘where contrast occurs

It appears from the results of the Sherif al

'study that anchors immediately above or below the standard

stimulus cause the expected move in p01nt of subjective



R
' equality toward the anchor 1eve1 ‘However, withfvery
kflarge or . very small anchors the effect 1s to cause a

-:contrast with the standard thus mov1ng the p01nt of o

"'-_fsubJective equallty in a dlrectlon away from the anchor

.

'dlevel _ Where the exact cross over occurs is not clear,

‘but presumably depends on the partlcular stimuli being
Judged o d.. ‘ o | -.- ) N |

~1 o Only two MSTM studies report contrgst.effects”

valmllar to those 01ted in/ﬁﬁrceptual Judgment studies ,g'

= hLev1n Norman and Dolezaf\{1973) report on the reproduction'f:'“

.of average movements A Longer movements of a pair to be
aaveraged were given more welght 1n the averag1ng”pr0cess

’”:espec1a11y when the Judgments were preceded by a series

A

*of reproductions of much smaller movement These results may» o

.be cons1dered as a contrast effect

The only clear case of contrast 1n movement reproductlonﬁ;w'

htwas found by Laabs (1971) 1n an experlment requiring
‘:{concurrent informatlon process1ng durlng the recall ofrend,
’i:location‘\\Ehanges'in.concurrent task 1nformat10n caused <
"'fa pos1t1ve shift in CE which Laabs 1nterpreted as a | |
’4.contrast effect | ,)\ - SR
, MSTM researchers have.relled‘on the theories of
}.ifas31m11at10n and adaptatlon level (Helson 19646 to account B
“for a sh1ft in reproduction CE toward the 1eve1 of anchor
”Tistimulation Although this 1s the usual case there are a:

-number of studies reported where researchers have failed

' to find ass1m11atlon effects under all anchor conditions

R



(Kéfr; 1978; haabs, 1971 Lewln' ﬁorman -andvDolezal;
10735 Péfrick;_ie71 Stelmach & Kelso, 1973; Stelmach &
:hWalsh 1972 1973}' The operatlon of a perceptual
”contrast effect (1llus1on) may have contrlbuted to these
,nrfallures o A

Whether anchor st1mu11 cause ass1m11at10n or contrast~-e

| effects 1s extremely 1mportant 1n terms of MSTM : Ifhthe

,,.'- |

yfanchor operates retroactlvely, it can be assumed to affect -

-,the memory trace of the precedlng stlmulus (ass1m11at10n),f

:ififbut 1f the anchor operates proactlvely, due to perceptual

"‘cfcontrast effects,.lt w111 have an effedt on. the receptlon T

of the subsequent stlmulus

The ass1m11at10n effect 1s the most prevalent flndlngfv,‘fcfﬂ

";l 1n MSTM context studles A number of researchers however

'*q_freport condltlons wh1ch d1d not produce the eXpeCted

. \ -

f“dlrectlonal b1as1ng ass001ated with ass1m11at10n effects

‘For 1nstance anchors smaller than the crlterlon were found R S

£ to be 1neffect1ve in certaln studles (Patrlck 1971

Stelmach & WalSh 1972 1973) : Anchors were also found t0'f1jﬂwf'“

ifbe 1neffect1ve when presented %? a dlrectlon opp081te to e
fthe crlterion stlmulus (Herman & Balley; 1970 Stelmach &
5»Barber 1970) I’Flnally, the MSTM studles of Laabs (1971)

hrand Lev1n et al (1973) exhlblted contrast effects | |

Sher1f et al (1958) suggest the relative 81ze of

o anchor stlmulus may be the determ1n1ng factor in producingv
) elther contrast or assimilatlon effects in pq&ceptual |

fjudgment. No MSTM research has systematically examined



OO

'-the effects of elther extremely longer or extremely smaller"'
'anchor stlmuli : Further pSychophys1ca1 experlments 1n.--

: perceptual Judgment have revealed both negatlve and pos1t1ve
ftlme errors whlch are dependent upon the partlcular stlmullv
ebe;nﬁ\tested and more 1mportantly, ‘upon the 1nterst1mu1usf
f1nterval MSTM studles have neglected t1me error effects

TdNo study has spe01f1cally investlgated t1me—error effects'ﬁl'"

,{ln MsTM _ | v | | ST

| On reflectlon the MSTM stud1es whlch falled to revealsﬁ
f}dlrectlonal b1a51ng under certaln anchor condltlons |

'1dmay have done so for one or more of the follow1ng reasonsl

*hlv Perceptual contrast effects worklng 1n opp081tlonljh

nn'to ass1m11at10n effects f} ff;.'lfd

‘2 A negatlve or pos1t1ve tlme error 1n operatlon oy f:f_;jf”

[

'Wwiconfounding anchor effects ”sffa;;.fﬁ '1;9“”3; nfrij$;’~1;{: e

T e

_T3 There is total 1neffectiveness over a. certaln T
;“range of anchor st1mu11 A :
:f,'4Q The exper1menta1 paradigm employed and/or ff‘“i'w

"ffdependent varlable used 1n the MSTM study was 1nsens1t1ve to

{ B

Ny

jweak anchor effects 'ffi_fmef,fg R ”v._f" Ly gk;jfo G

& - IR
EI e i

The four p0851b1e reasons outlined above to account
'for varlatlon in anchor cond1tions, have not been system—._;:;

”xatlcally studled 1n MSTM research

The st%ndard reprpduction accuracy task (recall paradigm)v~;7"

T'-has beep employed in nearIy all MSTM studies 1nvolv1ng contextf
feCtS Recognition paradigms apparently have- rarely been S

Jemployed Also a varlety of dlfferent interstlmulus '

s



wfpresence of anchor st1mu11

h,reproductlon (Woodworth 1899) The movements were

1nterva1s have been used w1thout con51derat10n of t1me—

. error effects , Perceptual contrast has been reported but
'ﬁno reasons postulated as to why 1t occurs or when 1t

.foccurs Aand flnally, no MSTM study has cons1dered the range

‘1 S . %

of effectlveness of the anchor stlmulus

The follow1ng serles of experlments -were carrled out

‘,fto 1nvest1gate the effects of context on the recall and

fprecognltlon of motor movement dlstance More sp601flca11y,

-f’the studles were. conducted to

“7jC1 Assess the role of perceptual contrast and

.‘.

o as31m11atlon 1n d1rect10nal b1as1ng as a result of the}

.'2 Determlne the effect of tlme error in the

'V,*success1ve comparlson of two obJectlvely equal motor T

"i_’,movements EEE T SR e e RN

Assess the range of effectlveness of an anchor

f:stlmulus as a dlrectlonal b1as1ng agent when 1ts relatlve

”~1f}:magn1tude 1s varled

Assess the effectlveness of a recognltlon "

A'ti;j'paradlgm in. detecting d1rect10na1 b1a81ng as ‘a result of dﬂf

fanchor st1mu11 o

¢ .

The crlterlon and reproductlon movements used 1n the ,I””“

ffollow1ng experlments were subJect produced self—paced

] (

z:slow movements The use of slow self paced movements .

'was to reduce any effects of changlng speeds on movement R

‘. R :

rg_-subJect deflned s1nce there is evidence indicatlng



fperformance 1s altered on a MSTM task when crlterion :

S movements are pass1ve1y presented rather than actively

‘.generated by the subJect Active movement not only

results 1n better 1mmed1ate reproductlon but is also

' i'retained better than pass1ve1y 1nduced movement (Jones

‘.”1974 Martenluk 1973)

The recognition paradlgm utilized 1n the following

i_set of experiments was flrst presented by Underwood (1966) ';“vi
| and 1ater developed by Ellis (1971) It w111 be known s

'ir,:by the acronym KAK wh1ch represents two constant st1mu11 o

. n,"

(K) w1th an’ inte&polated anchor (A) *"

SRR

See Appendix B for a review of recognition versus’
‘recall paradigms in MSTM, plus -a full description
of the KAK recognition paradigm -

’V’v ' i ‘(

e e et
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R e LI . B )
The ‘Ef'f,.ect of "An’chor' Stimuli*on ‘Movement Recognition o

The pr1n01p1es of adaptation 1eve1 theory may be
‘applied to comparative Judgments 1nvolv1ng 1nterpolated‘
‘3: anchors ' Helson (1964) has made the 1mp11cit assumption
;ithat such anchors pool w1th the standard as well as
7_fprev1ous stimula to form an: adaptation level agalnst

'~;which the comparison stimulus is Judged That is, he'

' ;env1sages A process of nctnoacttvc abétmtﬁatton
‘ The research of Guilford and Park (1931), Needham‘*u
'if(1933a), Phlllp (1947), and Pratt (1933) support the 1‘

“’;Xretroactive ass1m11at10n model ’ Interpolated anchors

‘f,greater than the standard and comparison st1mu11 producev'7‘

ﬂtfa tendency to underestimate the 1atter .while 1esser

:?-panchors lead to 1ts overestimation In Helson s (1964)
'Jbv1ew the adaptation level would be for these two s1tuat1ons o
if[reSpectively, high and low ‘L B | =

These results though could Just as well be accounted

"ﬂ,ftfor by a model 1nvolv1ng the process of pnoacttve contnabt

'”i”between the anchor and the comparison stimulus This model
fﬁprOposed by ElllS (1971), 1gnores any changes 1n the memory .;fo~+

27of the standard stimulus, and instead proposes that greater o
Q.

'vanchors act to depress the sensation of the subsequent
'i:comparison stimulus : Lesser anchors n the other hand

1ead to an enhancement of the apparent 1ntens1ty of the};ﬁ

. comparison stimulus ‘ J» . v -
To test th1s alternative model Ellis (1971 19735).;d735'

R

o



used.COmparatiVe judgﬁentslinvoining_t;o.objectively
(equallytloud‘stimuliqninta KAK‘recognition paradiém}

The KAK paradigm involved the cdmparison of‘a standard
stimulus (K1) with 1tse1f }KZ) wh11e an anchor stimulus-
!wwas 1nterpolated between them ‘The subJects falled to

:ﬂ-,krealize that Kl and K2 were equal s1nce the presence of

" the 1nterpolated anchor produced the illu51on K2 was

'iéé;greater than K1, ’or K2 was less than K1, depending on
ang'&hether the anchor was’ lesser or greater than- the standard
So far the two models retroactlve ass1m11ation Helson
(196&), and proactive contrast Ellis (1971 1973a),
edually plausible, since both predict the same‘results-when
1ianchors arefinterpolated‘betweenbkl,and'Kz.'JHowever,.when:
Q the anchor appears before K1 (precedes) or follows K2,
?the)predicted outcomes areﬂoulte different According to'
| retroactive-as31m11ation placing the anchor before Kl
should not markedly alter the effect produced ‘when 1t is
: 1nterpolated'between K1l and K2 "since’ in both-cases K1 and
the anchor w1ll pool to form the adaptatlon level against f
which K2 is Judged On the ba81s of proactlve contrast N
"uthough the two designs should result Wposne outcomes

’In the precedi”g condition the anchor will operate

~proact1v,e1y onuxl,'and in the interpolated‘conditlon the
anchor\will operate proactirely on K2. When the‘anchor
follows K2, there should be'no‘diScernible effect according -

"to the proactive contrast theory, but on the basis of

-pretroactive assimilation the anchor, in pooling with K2,



‘ should produce the opp081te effect to when 1t 1s
1nterpolated * | |
The K2 vs. K1 judgmental‘outcomes on‘the”basis of
retroact1ve a551m11atlon (Helson 196&)'and prbactiﬁe
contrast (Ellls 1971 1973a), or the three pos51b1e
anchor'positlonsjinba KAK paradlgm 1s 1llustrated in .
| Flgure N T R e o
When anchors preceded or . followed the standard in
ElllS' studles, he concluded proaotlve contrast was in
effect rather than retroactlve ass1m11at10n That 1s,‘
the anchors operated proactlvely to form perceptual contrast
. effects whlch thus affected the receptlon of subsequent
st1mu11
MSTM researchers have recently put forward three
theorles to account for the directional b1as1ng assoclated_
‘with anchors presented elther before or following |
a standard movement. - Pepper and Herman (1970) suggested
d1rect10na1 b1as1ng is a result of an 1nteraction between
the anchor and standard memorial traces ' Recall response
‘ /~1s based upon the weighteddZOmblnatlon of both anchor and
h standard traces. A model by Laabs (1973) assumesx h
rdlrect1onal biasing is the result of a subJect reproduc1ng

a movement both in reference to the memory trace of the

' .movement and in reference to the adaptation level of the

~

* The condit1on where the anchor follows K2 is difflcult
“to 1nterpret in terms of adaptation -level theory.
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. ANCHOR  RETROACTIVE
| POSITION' ASSIMILATION

O

14

PROACTIVE .
CONTRAST .

LKL, Preceding B . k2<K1 =

K2 > K1

| —K2 Following [F] K2 > K

A “Interpolated [I] - K2 <Kt &

Figure 1.

K2 Vs, Kl‘outcomes on the basis of Retroactive :

" -Assimilation (Helson, 1964) . “and Proactive

Contrast. (Ellis, 1971, 1973a) for the”three .

possible anchor positions.

t ¢
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'set.of mOvements'presented' Finally, SteImach and

Walsh (1973) explaln dlrectional b1a51ng in terms of both

decay and 1nterference theory The criterion memory tra e

| ‘15 assumed to decay over tlme and so becomes more’ and m re * -

susceptible to 1nterference from the memory trace of
an anchor stimulus presented sometime after the criterlon

- The later an anchor 1s presented after presentation of j"

the criterion the more susceptlble 1s the crlterion trace.;‘
to 1nterference f »m the anchor trace ‘, B N

All three MSTM theorles evoke//he principles ofbb.

R retroactive ass1m11ation (Helson 1964) to explalnih

dlrectlonal bias1ng That 1s they 1nfer that anchors

' operate retroactlvely and thus affect the memory trace

of the preceding stlmulus

The follow1ng experiment was established to test 1f “'

- \“.

- retroactive ass1m11ation operates 1n all conditions for
wh1ch anchor st1mu11 are presented That is, for anchor_

st1mu11 presented before between and/or follow1ng a

standard and comparison stimulus

/

‘ MSTM theories associated with context effects are .

based upon the results of motor movement retention studies

examined through reproduction (recall) paradigms 'The

poss1b1e effects of anchor stlmull upon movement retention
utilizing recognition paradigms have not been adequately |
considered 1n MSTM studles ~ To this end a recognition
paradigm was employed in th1s first experiment to study

context effects as they affect motor memOry




-

In addltion to the maln a1m of the experiment two
secondary alms were 1nvest1gated One was to dlscover |

1f response order effects occur in the KAK situatlon

niThat 1s, Judglng whether ‘the second movement (K2) relatlve

‘to: the flrst (Kl) produces dlfferent results than

1Judgments of Kl relatlve to K2 %nch-a dlfference mlght

Nbe expected from the comparatlve Judgment 11terature

’?wherein standard versus comparlson Judgments have sometlmes

,been reported to dlffer from comparlson versus standard

ddzlgudgments (Mlchels & Helson 1954)

g

The flnal a1m of th1s flrst experlment was to

%’determlne 1f there is a time error ass001ated w1th the B

jretentlon of motor movement 1nformat10n




. E.I.C.O. Audlo Wave Tone Generator (0= 200 KHz) he
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i ~Method

\ . B

Subjects
; Four male and four female subJects (aged 19 29 years)

L ,partlcipated in this: experlment The eight subJects were

tundergraduate students who wrote W1th their rlght hand _‘

'Apparatus and Task -

A callbrated meter bar mounted on>a 1aboratory table
_]top served aé\the track on whlch llnear movement dlstances“‘
j‘were produced by the subJects The subgect made these
7,d1stances by mov1ng a metal cug304 w1th a metal handle' Q:

'_A schematlc representatlon of the apparatus 1s 111ustrated

o

: o ‘ uv}= . _
A PDP 11 d1g1ta1 computer was used to control the

. in Flgure 2%
ﬁexperlment . ‘The computer was programmed to control
gstlmulus duratlons and 1nterst1mu1us 1ntervals v1a a B

%
-:duration of events wethln ‘each tr1a1 is illustrated 1n:
».Flgure 3. The tone was generated by the computer |

| d.activatlng a solld state switch (via a digital to analog

vconverter) Thls sw1tch operated the E I C 0. generator ,;:

to produce the tone which 1n turn, served botgﬁto cue

5the subject by heraldlng each new trial and to standardlze j’

the hand slide movements The 1nteraction between

.apparatus and computer is shown in Flgure 4.

The subJect was seated in front of the apparatus and

_ heldfthe'metal cursorihandle w1th h1s right hand! 'Hand »

RTINS P S T
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L QGQMy(
Lights

. ‘Longér’Shdnef]

;Reépohsgv_{*

. Buttons

S 'f'ixHand‘Sﬁ&ei -1ﬁ
- End Stop NG

" Removable - Linear. . -~

. | ,

NUf] o Pees~ ostige

R

- Table

| 'i :'.Figuré 2,

Sgﬁgmaticfrepreéentation of apparatus. =



Take V_
Hold
Cue

| Sinnglusé‘
81

v MdVé Release\’f

ﬂﬂ

Figur§:3.

25252

S2

’_ '5.3

D'splay
Duratnon

" 2 526 2

26 275

The order and duration (in seconds) of events in‘:lf‘ )
;each trial s . L
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Audio Wave..
- Generator..

Lo.n_g_er‘ Sv'hOr‘té‘r'

. Response "

. Buttons

. Figire 4.

e

POP 1 .

‘Computer

C R TR
i IEEEE O
- : .

L3N

Interaction between apparatus and computer.. B

" “Solid State
. Switch .
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E sllde movements from the\start pos1tlon were only allowed .
in one dlrectlon ‘i.e, a rlght to left : d1rect10n A

screen was mounted over the subJect S. rlght arm. The

l

SN

:vmovement of_the«arm was bllnd.
tAttached to this screen"and in, front of the subject; .

was a. panel contalnlng s1x dlsplay lights These llghts :

21

served to cue the subJect as to wh1ch two. of the three ,'_»i .

ki

movements-presented onaeach trlal he was,to‘compare.
Comparlsons were made on 1ength '
The task requlred the subJect to be seated approx1mate1y

" 30 “em away from the hand sllde A warnlng tone ef 2

o -

‘ ‘seconds duratlon 1nstructed the subJéct to take hold of the"=

e 3__»hand sllde w1th hlS rlght hand A second tone of‘short

duratlon (O 5 seconds) was the s1gna1 to commence movement
along the sllde (rlght to left) to a predeterm1ned phys1ca1

stop The predetermlned start p081t10ns were organlzed by the

A

V‘7f'ad3ustment of a peg to one of three set positlons 10 cm

N7Va~15-cm or 20 cm from the stop pos1t10n (the end locatlon

" Sy

remalned constant w1th the start p081tion being varled) Amfiﬁb,

: thlrd tone }also of short duration was the s1gnal to .”
di release the hand from the hand slide ThlS cycle was S
| repeated three tlmes and constltuted one trlal Hav1ng :

| recelved three 1inear movements a panel dlsplay 11ght |

v', 1ndlcated which two of the three movements to compare 1n_.fd

terms of length The Slx dlsplay llghts Were numer1ca11y a-l__.:. .

; ass1gned to the 51x comparison combinations (1 e. 3 vs fl}]u' 3

Shvs 2 2 vs l, 2_vsu 3, 1-vsf.3,f1,vs, 2) The flrst



S

number\&ndlcated Wthh movement to compare ('longer or‘-
shorter ') to the second numbered movement ~ For example
b3 \Z l requ1red the subJect ‘to de01de 1f movement three

- was ’longer 'or_ shorter' than'movement number one~, ‘The

subJect recorded h1s deols1on by depres51ng one of two"

buttons 1ndlcat1ng 'Longer or 'Shorter ‘ The subJect sfr

A

dec1s1on was recorded by the PDP 11 computer and stored
The subgect s de0181on was forced ch01ce in . that no '

| equal Judgments were allowed

yDesiénv_."
- The experlment oon51stad of a 3—way factorlal
' Lrepeated measures de51gn The number of levels of the
| three factors were 2 (order of judgment) X 3 (anchor

; s1ze) X 3 (anchor p081t10n) ach subJect recelved 5

o tr1als for each of the randomly presented condltlons

“Procedure. - o e

_}-

When the subJect was comfortably seated 1n front of,"i""”

Tl

the apparatus he was given the follow1ng 1nstructlons

cf

3:"The follow1ng exper1ment 1s an 1nvestigation of :f';p e

'how people make relatlve judgments of movements when; ”jf

‘T'the dlfferences between stlmuli\are small Each

2 trlal 1s preceded by a tone of long duratlon.'»Thlsi“:“

'ef"w1ll be your signal to take hold of the_metgl -,f?

'”ﬂfcursor handle w1th your rlght hand‘ A Sé¢0ndvf0né |

“of’ short durartlon w111 be your cue to:commence:“‘“ 3

22
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v movement of the cursor (right to left) to

, /_.'/"“' meamnd .

its end stop Your hand w1ll remain ‘holding

<A

\k\ the. cursor- unt11 a third tone also of short
duration v1s heard whereupon you release
the cursor This cycle wrll be repeated until
“you have received three movements from whlch you'
must compare two You w1ll however be unaware,'
-as to whlch two to compare until you have

.received all thr e movements The thlrd movement

'Sm‘w1ll be followe by the 111um1nation of -a- dlsplay‘

light ‘ ThlS w1ll 1ndicate for example 2 vs l,ib

Wthh means that you must recall the second g

Vmovement and compare 1t w1th the flrst movement

7_Yo1 sond eltherf‘Longer or-'Shorter',as~

;oss1b1e by depress1ng the approprlate_';'
.. but equal Judgments are allowed so 1f you ?iﬁf‘

.»_..':I;eva k. not dec1de then guess ,, B

AlThe s 'ard stlmulus (Kl) and comparlson stimulus R

“f}g(xz) were set at 15 cm The three anchor lengths

'vused were 'cm 15 cm and 20 cm thus prov1d1ng anchorsl"

- :;;of less thannvequaltto, and greater than the standard 1fﬁpgffdc'v

,dzand.comparlson Stimuli
| Fifty practice trlals were then glven in order.to
famillarize the subJects w1th the rather complex ”"'
procedure ) Thirty of these trials involved real differences

'ﬂfe%=%e/go the experlmenter could note 1f subJects had failed to

s
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-‘k1nterva1 of 6 seconds

f'graSp‘the?pr0cedure;~ In fact, ;no“subject reQUired'remedial'

'f“training‘ After the practlce trlals subJects were allowed

a'5 min break before proceedlng w1th the flrst ses51on
The second sess1on (held on a subsequent day) was preceded
by 15 practlce trlals 10 of whlch 1nvolved real dlfferences

~Each sess1on cons1sted of 57 tr1a1s . Table 1 summarlzes

;  the dlstrlbutlon\of the 114 trlals for the flve condltlons

experlenced by each subJect et;,anchors precedlng (P)
1nterpolated (I); and‘éollow1ng (F) the comparason st1mu11
as well as two no anchor condltlons | |

The three anchors used were 10 -cm’, 15 cm and.ZO'cmvﬁ

'1 lengths and each ofuthese occurred a total of 30 tlmes

(15 each sess1on) The three anchor pos1t10ns were eac

[

-i used a total of lO tlmes and the s1x poss1b1e number_

comblnatlons (1 e. 3 vs *1 3 vs 2 2 vs &1; 2 vs 3

Sy

'v.;i”vs' 3 and 1 vs 2) each occurred a. total of 15 tlmes

These were a11 separately randomlzed Randomlzatlon was ffj;”*

attalned through random number generatlon on the PDP 11
computer vf‘)ﬁr;%-ffift-Vf:rhfi=hu‘w7e;}:ffffth

There were 24 further trlals 1n wh1ch only Kl and K2

:f were presented half of these 1nvolved an 1nterst1mu1us

’}1nterva1 of 2 seconds and the remalnder an,;nterstlmulus

R I

: DataAna1YS1s . e

In order to make the Kl vs KZ judgments compatlble'f"

w1th the K2 vs Kl judgments they were converted to Tf

-




Table 1

Distribution of Trials Among the o
' Five Conditions M_ S ;f”f]‘

No. of'Iriaisffj}g " ;Conditionf :' - 'jln'_fCompé:iSQnén Lo

B 30]=:7.;f{f141""Preceding (P) é_AKKVh*fi-uéfvé;tz;fzcvs{o."'
. f,ﬂ‘3Qf R & ‘h-_ ?Interpo1ated (I)- ‘vfrf<;35vs} 1; 1?v§g‘
r”';(3qg° {?gc]c'~nf,Following (F) = KKA,fﬁlc“yf.VS}‘lifllV$;:bl

A
R

'>7,?'”12 ;  }:n t;';v; KK (2 second interval) "»'2f?é;~I;A; VS.;_f;'

*'ff12,ia_7;~;»[ff <fKK (6 second interval) Z,VS.nL;;l vcltnf

Y

.'NOTE Standard and comparison stimuli L

Anchor stimulus
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v,
Lty

-

»JAﬁroportlons and this value subtracted from unlty Thus
0 l Judgments K1<K2 are equlvalent to a proportlon of’ O 9
K2<K1 judgments o

The proportlon of Judgments K2<K1 . for all condltlons
each anchor and both orders of judgment are glven in
Table 2 and 111ustrated in Flgure D,

Resuits
: The deta were Sdbmitted to arrepeated meesures
analysis'of variahce. The'ahalysis faiied to reveellany
51gn1f1cant ma1n effects or: 1nteract10ns
| The mean anchor data were submltted to proportlon
't tests to compare the anchor effects with the chance
proportlon of 0.5 (Wthh would be expected 1f the anchor
é}had no effect). No slgnlflcant differences were‘in
. ev1dence for any anchor condition. | |
f. "Results of~ trlals w1thout an anchor stlmulus ere as

follows: ‘T' —_ e

kD : 5 . ' . . . . e {

The proportlon of Judgments K2<Kl for each 1nterst1mu1usc{

1nterva1 and both orders of Judgment are shown in Table 3.
The data were submitted to a repeated measures$ana1ys1s ‘
- of varlance The ana1y51s falled to reveal any élgnlélcant
7 ~ma1nveffects or 1nteract10ns. ‘There was no appreciable
L _ order effect (i.eﬁ‘Kl‘vsl"K2,qor K2 vs: K1) and so the.
| resditS‘were pooled. The mean K2 vs, K1 proportions were
10.52 and 0.46 for the interStimuiusvintervals of 2 and 6

e
Al

"seconds.respectivel&, whichdis quite close to%chance

. %

e TR PV




\ Table 2 K \ ,
L ~ The Proportion of Judgments K2(K1 for
Each ‘Subject Under Each ;Condit'ion -
ORDER OF - JUDGMENT
gf | - K2 vs. K1 . Kl vs. K2
‘, 3 s - ; . e “ ] )
=218 'ANCHOR SIZE (cm). - ~ ANCHOR SIZE (cm).
g0 : o : - . ”
1] 2 - : . X ;
1°|® 10 ‘15 20 ‘10 15 720
: \ T . . .
1| .40 .40 .20 .20 400 .20
2. .40 .60 11.00 .60 .60 - 60
XK .40 .00 .00 .20, 00 20
214 ¢ .20 .40 .00 .20 .00* .00
¥15 .20 .40 (40 .20 '.20 © L6400
J1 6 .40 .40 .80 .60 .40 .40
STl .80 .40 540 . .40 4080
8] .20 .40 .20 .20 .40 .00
X .38 .38 .38 33 40 33
1 .20 .40 .30 .40 .40 .00
9l 2 .80 40 .60 .40 .60 . 1.00
o3 .00 2077 200 .20 .20 .60
< 4 .60 .00 .20 .20 00 20
&ls .20 .60 .40 .20 40 40
gle .00 .80 - .80 .20 .80 .60
Sl 7 .60 .60 .40 .80 40 e .80
|8 .60 .60 .40 .20 .60 .40
X .38 .45 .40, . .33 .43 - .50
1l .60 .20 Y40 .20 40 40
2 .60 .60~ .40 .80 .60 .60
w| 3| .40 .40 .60 .60 .40 .20
El 4 .20 .00 .00 .40 .00 .20
2l 5 .60 .40 .80 , 40 .60 .40
a6 .40 .20 .00 .60 S .00 .40
Sl7| 1.00 .80 .60 .80 100 - 60 |
8 .40 . .60 000 020 g -40 ) 020
x| .53 .40 .35 .50 43 .38
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1-00
1 .
* O Preceding.
_1%-4——— Jnterpolated '
'f[]-4—14s~FMMng
". ‘75‘.'4 o
FVE: . \)
X < o
-V
~
¥ \ ’
e _ .
T '
[ Y]
E.
B =
©
p= .
T .50 -
-N
-
=
= -
a
9. _
o :
&
o5l q
. ]
'vo 5 — N P : ,
T 10 s L2000
Anchor Size (cm) r*,/
| - o
Figufe 5. The proportlon‘of judgments K2<K1 at'eaih anchor level

(collapsed across order condition) for’ the three anchor:

. positions: P (preceding) 1 (interpolated), and

F (following)

>
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. Table 3 T

“_ fTﬁé.bepoftioniéf'JUdgmén;s‘K2<K1‘ﬂ

for Trials Without 87 Anchor §cimulus .

5 -

e ——

K2 vs. K1

T ———

Klvs. k2

IST (sec)

e —

:ISI'(éec)v

6 2

1

/\5"—\.’__*.

o N b B W N

o067
o 0.67
07,

10.50

067
1.00 -
10.83

.33
.67
S0
.00

17

67
.50

0.83

© 0O H O O O

.00

L ] e —

— T —
. .0;17‘ .
0.67.
S0 -
.0.50
0.17
0,33' ,
0.00’ f
0,17

33

.50
50
.00
.50
17
.67

0o 0o 0 0 o0 o o o

LA

0.67¢ 0.61 |

0.25  0.42

NOTE: |

-

K1=K2=,Stahdgrd and qubﬁrison Stimuli -

e ———

'31151_=‘Intef§tiﬁ61“3 Intervéi
‘_'$ = Subjth; I

S~

.

oo @
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proportlon (0 5) ‘Pr0p0rtion 'E tests reVealed that the ,

o means for both 2 Second and 6 second 1nterst1mu1us

1ntervals d1d not Slgnlflcantly dlffer from chance

30
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"Discussipn P oy,

The anchor st1mu11 falled to produce any s1gn1flcant
context effects ' Nelther proactlve contrast effects nor
~retroact1ve ass1mf1atlon was in ev1dence‘ |
‘A number .of- studles(Keele and Ells, 1972; Laabs
'_.1973 Martenluk and Roy, 1972 and Marteniuk\ 1973) have :
been concerned w1th 1solat1ng dlfferent cues upon whlch

jmovement reproductlon s based v Two maln sources of
b'flnformatlon avallable to subJects when they attempt to
reproduce a standard movement 1n the absence of v1sua1
'V;feedback are dlstance and.locatlon'cues SubJects can-
»f”move for a certaln dlstance or. move‘to a certaln locatlon -

fU51ng dlstance 1nformatlon subJects can reproduce the G

‘.amplltude of the standard movement and u81ng locatlon

‘7;1_1nformatlon they can reproduce the termlnal p01nt of the

"standard movement The ev1dence concernlng dlstance»
) and locatlon cues is not clear and 1s often contradlctory

'There 1s ev1dence to suggest that subjects spontaneously

L

| ‘uee dlstance for short movements and 1ocat10n for 1ong e

:Jmovements}(Gundry,197?):'-However, where the cross—over7r”h’;;/
k’takes\p}ace; or’what‘constitutesbaflongror}Shorttmoyemept%f:
,isfnotﬂmadeclear§> Tannis—(iavy)»foundend’loca;iaﬁféd

3be the'strongestvcueffor'recali of'moyementkinformatiOn

In the present study end locatlon was made cons1stent

and this may have severely d1m1nished the directional

b1a81ng effects reported ‘in other studies

Directlonal b1asing may have been further dlminlshed
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due to the relétivé:Size of the anChors;used invthis
Cstudy. It 'is'quite possible the'comparati’ve length. of .

- the anchors used in the study were' not suff1c1ently

. p dlfferent from the standard stlmulus to cause a notlcable

:as51m11at10n effect Helson (1964) notes that there is©

an crltlcal value or reglon where stlmull become toov_

'\:-'

"3‘weak to change the adaptatlon level however th1s cr1t1ca1

,;value depends on the type of psychophyslcal Judgment

3'be1ng tested If the relatlve 81ze of the anchors were not
sufflclent to cause retroactlve a551m11at10n or proactlve
“contrast effects then the subJect w111 have been forced

flnto guess1ng hls response The de01s1on made by the

,‘ifvisubJect was forced ch01ce (i.e. .'1onger' or. 'shorter )’

”ywhlch made no. allowance for the Judgments same | 'do not
fknow » Had the subJect been glven the opportunlty, he may f
”thave frequently depressed 'same 'do not knowJ buttons
The flndlng that 1t makes no dlfference whether |

.Judgments are’ made Kl relatlve to KZ or K2 to Kl
‘vh contradlcts the so- called order effect prev1ously reported
§cD1fferent adaptatlon level formulatlons have been putjﬂf?':
:s_forward to take 1nto account the order of Judgment (Mlchelsi‘d”

'vand Helson 1954), however the present data suggests that

h postculng as to whlch stlmulus to cons1der as the standard

:-derradlcates the order effect _
. ', O

The trlals 1n which only- Kl and K2 appeared resulted }

in non51gn1f1cant dlfferences 1n judgment between
)

'1nterst1mulus intervals of 2 and 6 seconds and chance

0
)



f‘proportlons From thlS 1t may be concluded that a tlme—_
error was not 1n evldence for both 1nterst1mu1us

'flntervals tested It appears that movement 1nformat10n

- is not subJect to: the effects of t1me error in the same .

Qm’way many,other.perceptual st;mull are[shown to‘be
‘—h(Needham 1934). ; | | B N ‘
| The trlals 1n Wthh only K1 and K2 appeared also‘ f »
.resulted 1n a non 51gn1f1cant dlfference'ln Judgment -
o between an- 1nterst1mulus 1nterva1 of. 2 seconds and one.of p;t
-6=seconds Thls flndlng.ls at varlance &1th manyuperceptual
Judgment studles (Ellls 1971, 1972 1973a 1973b v
Ph111p, 1947 Needham 1934 1935b) regardlng the effects(_

on tlme error as the 1nterst1mulus 1nterva1 1s varled

e wAlso, a reversal 1n the directlon of tlme-error as akf

functlon of" the 1nterst1mulus 1nterva1 has frequently
been reported in perceptual Judgment studles (E111s 1971 fd‘“"
1972 Kohler, 1923 Pratt 1933 Underwood 1966)

Interstlmulus 1ntervals of 1ess than 3 seconds commonly

-.@ lead to posltlve tlme-error whereas thereafter negatlve‘

t1me error prevalls" Movement 1n¢ormat10n does not. appear.m”w
jto be subJect to changes 1% time—error when 1nterst1mu1us '
’Hilntervals operate through this perceptual Judgment time—'

Verror reversal zone
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" Encoding and Retention Characteristics

VOf MoVement Information Gues

Recently MSTM researchers have been concerned w1th

- the attrlbutes of a movement There is, a w1de array of

’1nformat10n 1nherent 1n a movement that may be used as a-

cue for‘later recall such as dlstance end-locatlon,

’T”force"direction 'acceleratlon, deceleratlon ‘velocity;

etc. . Two of the more promlnant cues avallable for the.'d]

recall of a movement are 1ts dlstance and end 1ocat10n

RN

. (Laabs,‘ 1979) f Dlewert (1975),1 Laabs (f1971 1973),

"and Martenluk (1973 1975) consadered the encodlng and‘,”;'

b retentlon characterlstlcs of dlstance and 1ocat10n ‘cues;,
v'd_ us1ng a unldlmen81ona1 task D1ewert (1975) and Martenluk

‘t(1975) suggested that locatlon and dlstance 1nformat10n "

_d;were dlfferentlally encoded 1n memory w1th dlstance belng

'Tf_subJect to 1nterference from 1nterpolated act1v1ty

':f:than distance 1t could be suggested that the subJects 1n

'“.viExperlment 1 were concerned more with the acqu151t10n of f”:r"i

;’fls rehearsable and has dlfferent retentlon characterlstlcs -

d'locatlon p01nts durlng the movement lengths than w1th

. the acqulsltlon qf movement between the locatlons 'f\

_2encoded 1eSS pr801se1y Laabs (1973) reports that dlstanceﬁii,fif
a_ntand locatlon also hﬁve different retention characterlstlcs ruﬁf..ﬁ,
;QHe contends that dlstance 1nformat10n spontaneously decaYS;%Q;yﬁfi?

RPN, Wy

"v'_over tlme wh11e locatlon 1nformatlon 1s rehearsable and

Slnce Laabs (1973) has shown that locatlon 1nformatlong:f"d7$h

N

The stab111ty of end-locatlon 1n Experiment 1 may\\




| have produced.a;valuable cue for accurate recall and

recognition of the movement'stimuli Tannis (1977)h

,E_found end 1ocat10n to be the strongest cue for recall

"Vvvu51ng dlstance cue

"‘of movement 1nformatlon Laabs (1975 1978) studled the
'leffects of locatlon and d1stance cues on the recognltlon'

of movement 1nformat10n He concluded that’ recogn1t10n~

when us1ng the 1ocat10n cue was much better than when

\

Separatlon of d1stance and locatlon cues 1s o

accompllshed by us1ng dlfferent startlng p01nts for the'
. - @ .
movement st1mu11, whlch makes one or the 3ther cue

'unrellable at recall ‘or recognltlon (Laabs 1979)

P

t; One of the reasons postulated for the 1ack of
a;edlrectlonal blasT%g found in Experlment 1 was the poss1b111ty
“:}Of a. subject uSlng end p01nt 1ocat10n as a valuable memory'l
'*Ccuei; Only start locatlon was made unrellable thus a110w1ng Q”‘
tiithe stable 1OCat10n end p01nt to be used as- a memor1a1 cue i}ﬁh

"t.(Laabs 1973 1975 Tannls 1977) The folloW1ng experlment 17

'-Jwas establlshed to cons1der the effect locatlon cue has' f-.'

‘"t'upon the d1rect10na1 b1as1ng ass001ated w1th anchor

't,stlmull Three maln condltlons of movement were tested
| “ei;wand 1ocat10n rellable start locatlon R |
}unrellable (ﬁgreplicatlon of the condltlon d‘- ;
J;Itested in Experlment 1. ) -
fZ;;hStart location reltable, end locatlon unrellable

37’-3;t-§tart<IQCationfunreliab1e end locatlon unrellable



Method"

s

'Shbjects‘

A : ~ ’
Five male 4 emale subJects (aged 19 24 years)
_ who had- |
S
- before, parg

ated in a psychologlcal experlment

.in thls experlment h The nine
1subjects we \ -rgraduate students who wrote w1th thelr,

 right hand. | ' |
. s@,“ L

Apparatus an s

thhe'appaa ustﬁaS;idehticai'to’thatfdescribeddinw
* Experiment 1.
.' The taSk Wc»,.;:

A

Uw1th two m1nor modlflcatlons W1th1n each tr1a1 ony ’f,

_flocatlon varled

f?j2{7}The start locatlon was flxed and the end f@;ﬁ:'”;f”' =

'"h~”locat10n varhgd

’V_QS;thoth start and end 1ocatlons were varled

}V:fauA tr1a1 cons1sted of three 11near arm- movements two of

'ah:whlch had to be compared for length upon termlnatlon of the
: Ftr1a1 S : _ i O ‘ o
.» The three location.point cohdltlons arebrepfesented
‘1schematiCa11y 1n Flgure~6. The thlrd condltlon (3)—J

'tdeserves a note of quallflcatxon The adJustment pegs

‘were arranged so the. subject phg;&cazlﬂ;recelved the

anchor stimulus on the 11near sllde, inbetween the standard |

37

1dentlca1 to that descrlbed in Experlment 1 ‘



CCONDITION 1. .~ v i ' K=Standard and
: e e .~ Comparison Stimuli

: : : A=Anchor Stimulus -
. Start Location: Varied . '

- A2 T 4| 15%m
A SRR A A;i o - . A1z 10cm

End - Location: Constan

S A2=15cm
_ . A3= 20cm’
PR - K2=.15cm

‘.-‘-,~

P . ' . L Lo Cod

 conDITION 2. ‘ .
|

Py
s

- Start Location:Constant

N

i 8

K1
'End Location: Varied o A2 g '
K2

" Start Location:Varied

- End VLQ(v:Fation{V‘ér‘iéd' '

‘Figure 6. Start location and end 1v1’cat'ifbn' conditions.

e
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: and:comparison stimuii : However fwithinta-trial'the
subject experlenced the anchor movement in a precedlng (P)
1nterpolated (I),_or follow1ng (F) p081tlon The.standard d
'f(Kl) and comparlson (K2) stlmull were represented | ’
lphys1ca11y on e1ther s1de of the anchor ~Computerfrandomft"
‘1zatlon for each trlal w1th1n condltlon (3) determlned |
‘ 1whlch s1de represented the standard stlmulus (Kl) and wh1ch
"'s1de represe;ted.the comparlson stlmulus (K2) .The>p f‘s"
1phys1cal separatlon between anchor and standard and anchor

'and comparlson.stlmull was 6'cm | That 1s 1 cm more than

“ethe dlfference between the stlmulus movement lengths used

'”_hiln thls experlment -;f‘}'*,_l_f*. o L‘jz;'

The second modlflcatlon was a change 1n the duratlon B
' :'of events w1th1n each trlal Due to more complex sllde

2 movements w1th1n condltion (3) it was necessary to 1ncrease

‘;;the ISI from 6 ;econds (Experlment 1) to 9 seconds to
'hﬂgpermlt eff1c1ent movement of pegs and hand s11de 1Theh3f]
»order of events remalned the same as Experlment 1 only

'rfsthe duratlon was changed The duration of events w1th1n 5

R Ty
”.;each trlal for Experiment 2 1s 1llustrated 1n Flgure 7
e -

SR -
The experlment con51sted\of a 4—way repeated meas es»

'factorlal des1gn The four factOrs were made up of the

&

' "follow1ng 1evels 3 (start and end 1ocat10n condltlon) X

2 (order of Judgment ) X 3 (anchor 51ze ) X 3 (anchor p081tion)



Take
Hold

Cue

,StimulusA . )
S1 e SZ

Move Release
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3

_ : Figure 7.

'35 353 3 3635

—

3

The order and duration (in seconds) of events in

each trial

PRY- 4
S3
Display
Duration
3 5 3 5 .12(sec)
{ )

A
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. Each subject received 5 trials for each of the randomly ,
| presented.COnditions.

Procedure

[l

M £

When the subject wasfcomfortably'seated in'front“of
the apparatus he‘was read the same procedurallinStructions “';
' reported in Experiment 1. | | | c

The standard and comparison stimuli (Kl and K2) were .
set at 15 cm. The three anchor lengths used were 10 cm,
15 cm, and 20 ‘cm, thus providing anchors,of.less than,
equal to, and’greater than the standard stimulus.

Fifty practice trials were given in order to familiarize
the subjects w1th the rather complex procedure. Thirty of Lo
'these trials involved real differences so the experimenter
could note if the subject had fa11ed to grasp: the procedure
In fact, no subject required remedial training " After -
the practice trials subjects were allowed a five minute
break before proceedlng Wlth the first session The first‘"
ses51on consisted of only 20 trials due to the larger B
number of practice trials experienced by the subject
;Five further sessions (each held on subsequent days) werL
’precededpby’15 practicejtrials, 10 of which involved real
differencés, and consisted of 50. trials. Each subject
aerperienced a_ total of 270 trials,_ A summary of the |
distribution of the 270 trials for the nine conditions

- experienced by each subject ie. anchors preceding,_

-interpolated;‘and following the comparison»stimuli as well




as"three conditions of start and end}100ation*variabilitv,-
1s given in Table 4. B . ) ‘; .
The three anchors used were 10 .cm, 15 cm and 20 cm

lengths and each of these occurred a total of 90 times

: _ The three anchor pos1tions were each used a total of 30

¥
C

' times “and the six possible number combinations (1 e.
3 VS.:l,.B vs; 2 2 vs. 1 2 vs 3;~11vs, 3,‘and 1 vSs. 2)
. each occurred a total of 45 times These Were'all |

. separately randomized ' Randomization was attained through'

random number generation on a PDP 11 computer

N3

' Data Analysis

e

In ‘order to make the K1 vs. K2 judgments compatible

with the K2 vs. K1 judgments, K1<K2 judgments were converted
“to proportions'and this vaiue subtracted from unity. Thus
-¢0.2,judgments of;KléKZ-vere’equivalent to a proportion of

- 0.8 K2<K1 judgments.

The adJusted data for the proportion of Judgments
K2<K1,forﬁail conditions, each anchor, and both‘orders
of judgment are given in Tables 5, 6, and 7.

oo Results

-0

The data_were submittedzto & repeated measures analysis

of variance‘ 3 (locationhcondition) X 2 (order of judgment j
X 3 (anchor 51ze) X 3 (anchor position) The main éffect'

of anchor size was’ found to‘be significant F(1, 16)

L

6. 92 p<.05.

i

None of the interactions involving the order of

.
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il

No. of
Trials = -

ra

]

'_Iable'é .

T

Distribution of Trials.Among

~* ‘ theiNine COnditiohs‘ '

'Start and End Point LOcationw i ”

s 8 ! "

CompatigénS‘“”

30

30

30

~ Condition 1

':, Prééeding (P)’w:?‘ ARK

¢ . .

. Interpolated (I)= CKAK

‘Fpilowing'(F)_"é‘ KKA

ve! 22 vs. 3
vs. 1;

vs. 1;

1

1

Vs .

vs.

30

30

- 30

 Condition 2

vs. .
vs.

vs.

v:30 -

30

. Condition 3

V8. 23

_vs, 1;

:v§i-1;.

vs.

V84

vs.

0. .
fva

NOTE: K

< A

"Standardjgnd compafisibn stimuli .

' Anchqr
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'Table 5

The Proportion of Judgments K2<Kl for Each
Subject Under Each Condition of Location Condition 1

Condition

Subject . .

ks LOCATION VARIABILITY CONDITION 1

ORDER OF JUDGMENT

K2 vs. KL

Kl vs K2

" ANCHOR “SIZE (em). &

"fANCHOR!SIZE'(cm).:v

.in e

v'iSQf '

200 | 10

15T 200

'Preceeding"v

LMD 00 NION LT LN

Ml

.20
‘ 040

.31

.60
‘00
40
.20
240

20 0

.80

40

.60
040
.00

42

. . 60 . “ "» :»
-40 , “
40
D200

.60 | 400 8040

4O | 200 .20 .20
20 | Uq0 0 B0 .20
0. | 80 . 20 29

42 | L8 3 ;]

b0 200 ;",20- 220
b0 2200 200 .20

.60 | .00 .40 60
40t J2000 2000 0 20 |

interpolated )

DO NV W N

Ml

.80
20
.40

.40

.80
.20
40

.40

.00

.40

1.00

.20 .
.40
.40
.40

.40

.80
.20

.20

44

.60 | 1.000 40 - .80 .

.00 | .00 40 20

W40 | .20 T 400 .20

600 | 4060 .20
40 | .00 20 .60

2200 | .20 0 40 .80

.40 - .80 11,00 ' 1.00
220 |- .20 . .00 - .80
60 [ .40 .60 . .40

a8 |6 a2 e

Following

1

WONO VTS WN R

.60
.40

" .80
00
.20

42

.80
2;40 .
.40

220 L

.80
.20
.80
.60
.40
.20
.80
.20
.60

.80 | .60 .20 20 |
40 400 .20 .60

.40 S0 40 .20
40 .60 - 40 .40

60 | .40 40 - 40

.80 | .60 1.00. .60

.20 | .60 .20 40
.60 | .20 40 .00

53 | a8 8 L3

44
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~ Table 6
.~ .The Proppr‘tion‘- of ‘Judgments, K2 vs K1 for Each Subject
'Under'EaCh Conditién of;LOcationtgdnditibn‘Z

Condition

Subject-,'l

" LOCATION VARIABILITY CONDITION 2

® ~ ORDER OF JUDGMENT

K2vs. KL | Klws. K2

" ANCHOR SIZE (cm). - - ANCHOR SIZE (cm)..

100 15 20 |° 10 15

20

* Preceeding.

W00~ U BN

1

40 . 40 B0 | .so- . 40
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Table 7

The Proportion of Judgments K2:K1 for Each Subject‘
Under Each Condition of Location Condition 3
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-presentatlon factor were s1gn1flcant consequently the
-Qroportlon data were collapsed over thls factor and each

'i condltlon further analyzed for anchor effects u81ng A |

Tukey S - test on means ‘ The results of the analy51s were

}that for locatlon condltlon 2 (start positlon constant

;iend locatlon varlable) the proportlon of Judgments K2<Kl t'f:;p

o w1th an - 1nterpolated anchor (KAK) of 20 cm were gggn1f1cantlylé ;

¥

h1gher than the proportlon of K2<K1 judgments for the small
"hﬂlo cm 1nterpolated anohor condltlon Also under locatlon )

1 Judgments w1th a ]

‘condltlon 2 the proportlon of K2§
,hfollow1ng anchor (KKA) of 20 cm were zlgnlflcantly 1ower
.;Tthan the proportlon of K2<Kl Judgments w1th a 15 cm anchor
flln the same follow1ng CODdltlon All other comparlsons

: were nons1gn1f1cant Locatlon condltlons 1 and 3 d1d not

’“-u.prov1de 51gn1f1cant anchor effects

The proportlon of Judgments K2<K1 collapsed across

?‘crder Of presentatlon factor, for all three start and end

',flocatlon condltlons, are illustrated in Flgures 8, 9

:and 10 . '”g ’f S .v'r 1—l:.f‘.t :_V:gl h.f
The proportlon of Judgments K2<K1 ébllapsed aCfbsé l
both order of presentatlon factor and the thrge start and

fend locatlon condltions, is 111ustrated in Flgure 11.
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iDiscussion”

The anchor stlmuli d1d prov1de 51gn1flcant d1rect10nal

4

lbia81ng but not'under,all conditlons tested Slgnlflcant
hanchor‘effects‘Weré'only in evidencenfor‘locatlon condition o i%
.2 (start'location held constant"end'location varied) and.

~even w1th1n thls location condition s1gn1flcant d1rect10na1

'b1as1ng dld not occur for all anchor 31zes and anchor
g

T VpOSlthnS tested The 1nterpolated anchor p031t10n (KAK)

prov1déd the most condu01ve and stable b1a51ng condltlon

. for anchor effects w1th1n location condition 2.. The long

» and short anchors prov1ded 51gn1f1cant1y different

"fh'theorles of context effects (see Flgure 10) Unfortunately

s Fln the 1nterpolated condltion (KAK) 1t is 1mposs1b1e to

l"_proportlon of K2<K1 Judgments 1n the 1nterpolated condltlon
iAlthough the long and short anchor Judgments d1d not
fas1gn1f1cant1y differ from the 15 cm control anchor (KKK)

-ﬂfJudgments in the 1nterpolated condltion for locatlon
1,cond1tion 2 -all three anchor movements produced the stable x

f”rllnear d1rect10na1 b1as1ng trend associated w1th the hri‘*tt i'ffﬁfF'

v’say whether the 51gn1ficant directional b1a51ng was :”‘ftd;;i'f
ffattrlbutable to retroactive assimilatlon effects (Helson 1964)
or proactive contrast effects (Ellis 1971 1973a), as’ both

'*models predlct the same biasing effects for thls condltlon a:;
"f When the anchor stimulus followed the standard and |

o omparlson stimuli (KKA) in location condltlon 2, the long e

sanchor produced significantly lower proportion of. Judgments

: K2<K1 than did the control (15~cm) anchor This p051tlon
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‘c01nc1des w1th retroactive ass1milat10n theory, however

. the long anchor proportions did not 81gn1f1cant1y differ “

g

ifrom the small anchor proportions 1n the follow1ng (KKA)

_condition Indeed both the short and- long anchors

- produced lower proportion of K2<Kl Judgments than dad

"the control anchor 1n the follow1ng (KKA) condition

Wthh does not fit 1nto an. ass1milat10n or contrast theory
| Location condition 1 replicated the conditions tested
'1n Experlment 1. ' Again the directlonal b1a51ng effects .

_were non81gn1ficant Similar results were. found for 1ocation

. '\1 -/\
condition 3

"n Cons1der1ng all three location conditions tésted, two>’h
-con51stenc1es are noteworthy .First the 1nterpolated ‘;.
'condition (KAK) produced con51stent results throughout ;3§“
,E:Although only producing s1gn1flcant directional b1as1ng
7f"\1n location condition 2 the same 11near trend was ev1denthff

<4

l‘in all three locatlon conditions Secondly, there appearstfffifg

ﬂﬁto have been a negative time—error involved 1n this study

2-.The proportion of Judgments K2<K1 11e below 0 5 in nearly all ;1f'

”"conditions tested There was a bias toward judging the e

if;second stimulus (K2) to be longer than the flrst (Kl) Th1s -7“'

'bias is especially evident in the control anchor (KKK)

if’condition where '1n general there ‘was negligible anchor

veffects but nevertheless all propoption judgments remained
‘under the O 5 (chance) level (see Figure 11) 7
'1 : Overall the stability of location start point and end o

‘[~p01nt was an important factor in determining directional

Lo~
(¥




. ‘,:presentation -and then have their hand manua

-
o

‘biasing with the linear arm movements tested in this study
Under similar movement lengths location condition 2
.“provided significant directional biasing'effects whereas
location positions 1 and 3 did not. \ :

Laabs (1974) considered the effect of 1nterpolated
«

»

movements on criterion movement recall, and assessed
separately both distance and end location. He found that
the lengths of the interpolated anchors caused an 51m11ation
'effect for distance reproduction and that end 100gj:ons of )
1nterpolated anchors caused ah assimllatlon effect for
locationwreproduction.r In the present study'when<1ocation
cues were made unreliable in location bondition 3 ‘distance
recognitlon was not signlficantly blased by anchor movements
One possible explanatlon for the ineffectiveness of anchor
"movements to bias recognltion Judgments in locatlon |
,condition 3, may have been the procedure used in thls
;cohdltion Keeping locatibn start and end points unreliable
required subjects to make movements at\different positions
“along the Sllde bar b Within»a trial subjects had to |
.hrelease hold of thefhand slide after each m vement

§ly directed to
the new start location to receive the next movement length
_;Such additional interfering movements and distractlons of
B attention may have contribﬁted tOvthe-lack of;directional
biasipg observed“in location condition 3 ‘

Anchor movements were also ineffective in biaS1ng

recognitfon Judgments when the end location point was made .

o

. . . S E . , . . . FE i S )
. N B - 3 T . . = . R
TN - - . ; . o
' . . » . .
o v . .
} . . . . '
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“'a reliable cue'in‘locatlon condition 1\T However“ when the
start location was made the rhliable cue in 1ocat10n
' conditlon 2 s1gnificant d1rect10na1 b1as1ng in recognition
ioccurred. The locatlon start p01nt and end p01nt stab111ty '
. was therefore an 1mportant factor in the retention ofqthe
movement information | A possible reason for. the dlfferentlal
b1as1ng resulks observed in 1ocation conditions 1 and 2,
Athe relative strength of memorial cues used to encode the
‘movement 1niormat10n 1n these two conditlons A religble j‘
send 1ocat10n may prov1de a strong memor1a1 cue (Tannis
19;7) mhlch assists in the accurate recognition of movement
1tems Keeping start 1ocat10n reliable and'a110w1ng end
location to vary may not provide such strong memorial cues,
, thus allowing inte;ference effects from addltlonal anchor
-movements | |

The present study and earlier comparlsons of dlstance -
location 1nterference (Gundry, 1975 Kerr, 1978, Laabs,
1971 1973 1974 Stelmach & Kelso, 1973) support the notionv}
that a variety of factors w1th1n the movement context affect‘¢
"short term motor retention ‘ Unfortunately to 1solate and |
.remember one movement parameter (e g. distance) exclusive
of other.parameters present in the movement 1s extremely
dlfficult (Laabs, 1974) ~Adequate1y separating distance
cues from: location cues is a methodological problem, and .
h recently such methods to do so have come under criticism
' (Rerr, 1978). |

The - finding, under all conditions,_thatvit does not
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~make any. dlfference whether judgments are made Kl relatlve S

"to K2 or:Kzlto K1, further substantlates the. simllar'

"flndlngs in Experiment 1, and’ is at varlance wlth the:
adaptat10n—1eve1 theory set forth by Mlchels and Hélson h‘
‘(1954) Accordlng'to Michels and Helson when the order\

of presentation of the standard stimulus and the comparlson
’st;mulus 1s’reversed,‘a-new relatlon between Judgment and
:stimuii is foundrfiThis was not the case Ln Experlments‘l
aﬁd 2 When"judgments ef twq:equally 1eng motor movements'-»f
" _were made. Judgments of K1 vs. K2«were'n0bdifferent from
judgments of K2 vs. KI. Lo b" |



' EXPERIMENT 3
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The Effect of;Anchor Stimuli on Movement

Recognition and~Movemenbeecalll

¢

It was not possible to determine whether retroactive
‘as51m11ation (Helson 1964) or’ proactive contrast (Ellis
f1971 1973a) was the primary cause of the anchor bias1ng
“effects 1n Experlment 2. ; This was due 1n part to the
:anchors producing nons1gnifi;§%t and non 11near bias1ng
Jfrends in the preceding (AKK) and following (KKA)

" conditions The 51gnif1cant directional b1as1ng found
| w1th the interpolated (KAK) condition can be 1nterpreted ‘
from both an assimilation and contrast v1eWp01nt as both
predict the same Judgmental outcome for this KAK '_}_v‘f'fx~
condltlon | | | '? ) = |
) D1rectiona1 b1as1ng effects due to anchor stimuli were
S in’ ev1dence in Experiment 2. However,‘not all conditions‘
ftestedvelic1ted slgnificant-direCtiOnal bilasing effectsr |
f Limitedudirectional biasing occurred 1n Experiments 1 and 2h
when a standard movement of 15 cm was | presented in context :
_ w1th anchor movements 5 cm shorter and 5 cm longer than the .

.‘ﬂstandard movement Such anchor stimu11 had only limited

‘81gn1f1cant biasing effects on the aecognttton of movement

,1ength Judgmental process This would seem to be in

| rdisagreement with the findings of other MSTM researchers

l }who have consistently reported significant directional
'biasing effects due to anchor stimuli (Gundry, 1975 Laabs
’1971 1973, 1974 Patrick 1971 Stelmach & Walsh 1973).

'v.However this difference may be due to the particular

- ;
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’research paradigms employed Context effects in MSTM
'_research have malnly been studied through necaﬂﬂ :

fparadlgms, w1th a SubJeCt typically belng asked to neproduce
ba criterion movement Cons1stent directional b1as1ng dld not
occur w1th all anchor conditlons tested in Experiments 1

and 2 analyzed v1a a . accognttton paradigm

‘ Further dlfferences between the first two'experiments
and prev1ous MSTM context effect research can be seen 1n
;pdthe type of‘motor task employed The magority of MSTM i’
B experiments have been conducted uSing radial arm movements
dfOnly“aevery few have utlized linear movements 'The |
ipossibi_lity therefore ex1sts that directional b1as1ng may
not'only‘be caused by anchor st1mu11 but may also be |
t.hwinfluenced by the type of motor task used. : Before thish
poss1b111ty can be tested it would be necessary’to:
:determine whether or not the linear movement lengths employed
kin Experiments l and 2 could produce directional biasing
"When a recall paradlgm is employed The follow1ng experiment
}tested the affects of ‘such anchor stimuli on movement recall
’ Directlonal biaelng effects” were analyzed by using a recall ff
_'paradigm based on a technique known as the: psychophy31ca1
method of adJustment » | | | | : |
With a recall paradigm, the accepted dependent variables |
in MSTM are related to errors 1n reproduction of the

criterion movement Absolute Error (AE), Constant Error (CE)

. and Variable Error (VE) singly and in combination have all

been used as measures of recall fidelity To have an error ,'

score one must f1rst have a standard for comparison



o . ) . . )
'Ow1ng to 1nd1v1dua1 differences subjeCts will,differ’inl
ithelr ab111ty to accurately recall a movement length For
example Holzman.(1954) and Holzman and Klein (1954) |
jcon31dered the cognltive style dimens1on of sharpening{
and 5leve111ng - Sharpening refersi”to a propens1ty to

max1m1ze stlmulus dlfferences,'an attunement to small

'_gradients of differences between figure and ground People;'

f WhO level tend to mlnimize such differences and to prefer o

'the experience of sameness to that of difference”;;

5_9;(Holzman 1954 p 376) Holzman concluded from h1s
”dF%;‘StUdles that levellers are more susceptible tO the

”1;51nfluence of anchor stimuli 1nterpolated between standard

,‘and comparlson 1tems To account for such 1nd1v1dua1

'~fojd1fferences the follow1ng experiment 1ncluded 40 trials

‘v;rfor reproductlon of the standard movement 1n the absence
:ﬁ’of an. anchor stimulus

The nature of a KA and AK condltion requires recall_'

:l of K after diffErent retentlon intervals Adams and o
7;D131kstra (1966) showed that AE in repeating a blind
tpos1tion1ng movement was- a function of the duration of a

'dhunfilled retention interval Thus recalling K in a KA
t“condition w1ll probably be inferlor to recalling K in a e
tAK condition due to the 1onger retention time between K

| rand recall in the KA condition To account for this |

’ retention tlme difference the initial 40 trials included

htwo apprOpriate retention times
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Accuratekmeasurement‘of reproduction was. necessary

in the f" owing EXperiment»and SO a different slide bar n{_ :

at employed in previous experiments was used, For thlS»

~ reason the KAK recognitlon paradigm prev1ous1y tested in

; Experiments 1 and 2 was re- tested. - |

| It could be asserted 1n Experiments 1 and 2 that

s anchor stimuli ‘not suff1c1ently different from the standardc

and comparison stimuli were the reason for a lack of |

-directlonal b1as1ng In addition to the three s1zes of

‘anchor movement used 1n Experlments 1 and 2, a'fOurth
."anchor movement ,considerably longer (25 cm) than the "
=standard (15 cm) and comparison (15 cm) movements was

"»employed 1n the follow1ng experiment to test this hypothes1s

| Finally, 1n the area of psychophys1cal Judgments

*Brown (1953), Ellis (1971), Gleitman and Hay (1964) andhw

"Kind and Brown (1966) have all reported d1m1n1shed

fa531m11ation effects when a subJect became aware of the
stlmulus which was to be Judged the anchor When a subJect
- became aware as to which of the two stlmuli he was to

| compare even. though*he was presented a thlrd ‘he had the

' ab111ty to somehow drop the th1rd from his judgment;

,fprocess1ng, and thereby affect the assimilation process
“(Kind & Brown 1966) It is therefore poss1ble that
‘subJects in both Experiments 1 and 2 were able to discount

v‘}the anchor stimuli when making a Judgment SubJects were \

'always,askedxto comparejKl and K2, and dec181ons relative ﬁ\~

to the anchor were not: requested. “The inclu81on of trials

»

':13‘
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F;whereln subJects were to make comparisons us1ng K1 ‘and K2
,’Wlth the anchor (catch trials) would have allev1ated any
_p0851b111ty of dropping the anchor st1mu11 from the
Judgmental proce881ng |
‘ The follow1ng experiment utilized another method

'to ensure that a subJect would cons1der all stimull 1n
r -h1s Judgmental proce531ng Recognition and recall trials.
‘were'randomly ordered SubJects were postcued to make a
recall after rece1v1ng two movement lengths vor.were,'t
“i postcuedito make;a”recognltion-Judgment after receiving
fthreetmovementflengths A subject was therefore required‘=“
to‘;emember both the first two movement lengths as there
ﬁwas a llkelihood that he would ‘be required to recall either'
'one‘of them There was also a 1ike11hood that he would\ h:ti"
ﬁrecelve a third movement length for recognitlon purposes” 'fw 3
| A subJect ‘was therefore required to remember all three o
c_movement lengths | | L :
A Judgments of Kl vs. K2 were not found to s1gn1ficant1y
»v differ from Judgments of Kz vs K1 fh the two prev1ous |
t experiments Only judgments of Kl vs K? were‘therefore
'lbrequested 1n the following experiment | |

| In Experiment 2 directional bias1ng effects due to'
.anchor stimuli were at a premium 1n location condition 2
Th1s condition where start location~rema1ned constant with

I
the end location being varied for movement item presentation

;.

was adhered to in Experiment 3.




Method'

L‘Subjects
Fivelm?le-andfourtfemale‘subjectS'(agedLZSQSl years)
voluntarlly part1c1pated 1n ‘this experlment The nine |

- subJects were graduate students who wrote w1th their rlght

v

hand

‘iAanratus and Task

A meter bar (uncallbrated) mounted on a dex1on frame

r‘served as a track along Wthh the subJects produced llnear

/='movement dlstances by mov1ng a cursor with a metal handle .

faThe cursor Was attached to a 10 turn, potentlometer (l Kﬂ)

~from wh1ch the output ‘after pass1ng through a voltage

'rdd1v1der/amp11f1er box was connected to a. d1g1ta1 mu1t1meter,

(Fluke SOOOA) When the cursor was moved the dlstance y‘

;htraversed was recorded 1n mv on the d1g1ta1 multlmeter

.',;The d1g1t1zed voltage was then converted to 1ts movement

'vdlstance equ1valent in cm

»‘ The subJect sat, comfortably in front of the apparatusrdfff“ EENS

’wearlng a bllndfold and moved the cursor horizontally from

63

'the rlght to the left w1th h1s rlght hand The experlmenter_f:-

' set the length of the d1stances w1th a mechan1ca1 stop that
was mounted adgacent_to the track | | |
: The experlment was controlled 1n exactly the same

‘ way as in Experiments 1 ‘and 2 g ut this time the repetltlve

“ftone cycle was - proviﬁed by two Hunter Timers (model E).

,f'The stimulus movement duratlon was - standardizedgat é seconds
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. D951gn :

and the 1nterst1mu1us 1nterval at 6 seconds Time

between trlals was approx1mate1y 30 seconds

L

The experlmental des1gn was a 2x2x4 factorlal w1th

Y ~

.‘repeated measures on allrfactors. . The frrst factor'was_‘.

2 levels_of~subject‘response- reCOgnition'and'reproduction'

(reCall). The second factor was. two levels of anchor

‘pos1tlon presentatlon of A before K and presentatlonJof;
ey follow1ng K. The-thlrd factor was fourjlevels of anchor |
u srze; namely, anchor{iengths thlo‘cm 15 cm 20 cm: and
725'¢m’ Each subJect recelved f1ve trials for each of the

o randomly presented condltlons

‘Procedu'r‘e'- T e U e -

The subJect was presented a crlterlon dlstance by

| hav1ng hlm actlvely movewthe cursor from a f1xed start
.U'fscp031t10n to a stop ‘The same three tone sequence of grasp

| hfihold'e 'move'h'and release"as used in Experlments 1 and 2

:Tt was used for. movement presentatlon When a further tone :5'
frfsrgnlfled the end of ‘the retentlon 1nterva1 the subJeCtim

| Vafregrasped the cursor handle and reproduced the crlterlonf-,“w*

1to the nearest mm Two retentlon intervals were used 3
aseconds and 12 seconds The criterlon dlstance was set at
15 cm and- each subject received 40 trlals (20 for each T

",retentlonﬁinterval)

’ The subJect was next presented w1th e1ther two or

threegmovement3lengths w1th1n.one-tr1a1. When two

64

"move - After the reproductlon the distance was recorded'»_f:'f
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: movement‘lengths were presented the subject was verbally
“postcued “reprOduceyone” or “reproduce two".  The subject

_regrasped the cursor handle and reproduced the requested

movement When three movement lengths were presented

'the subJect made a recognition Judgment on comparlson

lengths .The subJect wasiverbally postcued ‘”one versus

’ three" or ”two versus three". The SubJeCtS made a

verbal response of "same” or "different” "A ”different"'

response was followed by an 1nd1cation of the difference
I3

The first sess1on was. preceded by 20 practlce trials

"-lO of whlch 1nvolved real dlfferences so the experimenter
5cou1d note 1f subJects had failed to grasp the procedure
. ,The pre—tralning was" successful in. that no-. subJect required

i*-remedial training c{~f”.jz;;:¥ T:: f; .

The second ses51on (held on a subsequent day) was

'd";preceded hy 10 practice trials, flve of which 1nvolved real

]

i7vd1fferences Each se551on con51sted of 40 trials Théﬂ"..

___distribution of the 80 trlals is summarized in Tab {8;7=5w

' The movement st1mu11 Kl and Kz were each set at 15 cm.

4The four anchor 1engths used were 10 cm, 15 cm 20 cm -and

. /-"»‘

'25 cm- and each of these occurred a total of 20 times i'skf

JudgmentS‘(Kl‘vs K2), and 40 involved recall of the standard

bstimulus (K1).

The 80 trials were separately randomized
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fv'(lo each session) Of the 80 trials .40 1nvolved recognition -
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Table 8 .
' Distribﬁtidn'of Trials Among the
 — _ Four Conditions f

RN

. bl

\‘ﬁo; df"f '"  o S Condifion» - o ., Task, :

%20 .. - KA .. - Recall K

e 20 Recall K .

20 . kAR Comparelvs. 3

-:"&OH v“:'-vt : o L  .AKk v ;fhi .'i_»3 7‘ C9mpgfé'ij§§.f3}:fi'"‘

Note: K = Standard and Comparison Stimuli .v,;- S N T T

A= Anchbr : ‘St‘im‘U].-‘!S;: he

ol
T

LT
L

L




~_'zero With five trials for any one cond1t1on tested

67@ )

Data Ana1y51s

o

To compare the recognition judgments w1th the recall

. data, a compatible scale of Judgment was7dev1sed A.'
e Ry
5rating scale of +1, 0, or —l was administered to both

,recognition‘and recall-data,'

Judgments of K1>K2 received a +1 Judgments of | K1<K2

:7received a —1 and Judgments of Kl K2(same) received a.

L)

“rating could therefore vary from +5 to -5, depending on the
v'Judgments made | .
‘ -The reductlon of recall data to the dev1sed scale was '

:~a little more complex The recall of K occurred 3 seconds
-

",i.after presentation 1n the AK condition but after 12 seconds;_‘e

_ BT ¢
.fin the KA condition To alleviate this bias a subJect s

';hability to recall K after 3 seconds and after 12 seconds n?f'

ffthe absence of anchor stimuli was recorded for 20 trlals

G i .
‘_QThe means and standard dev1ations wére calculated for the .

e

. final 10 trials of each condition : Two;standard dev1atlons{?7*;5'

pEhg

'above and below the means were taken to represent JudgmentS‘“
i;of Kl K2(same) %or the respective AK and KA conditions
y:Recall values w1th1n this bandwidth were allocated zero'idhﬂ?f

'l‘scores ‘ Recall values greater than two standard dev1ations

,d( 05 level) received a +1 rating, and recall values 1ess i'

"than two standard deviations received a’ -1 rati with

arespect to the appropriate AK and KA conditions

: l The recognition and recall data reduced to the dev1sed

"scale are given in Tables 9 and 10 respectively



Table 9

Txansformea Recognition Data

ORDER

KAK ' ” AKK

. ANCHOR SIZE (cm)

* ANCHOR SIZE (cm)

00 15 20 25 10 15 20

25

LA

0. 1- 1 f',b{9_" -1.1 *0(2 1.6

1.4

;NOTE

K = Standard and Comparison Stiumli
A Anchor Stimulus
S'- Subject . L

68




' § = Subject .

69
N
R o
Table 10 L S
Transformed Recall Data
_ORDER

| CKAK - AKK
s.| ° .ANCHOR SIZE (cm) | ANCHOR SIZE (cm)

10 15 20 25 | 10 . 15 20 25
1y 1 4 3 A 0o -1 1 0. )
2l o o .1 1| a1 o 2 &

: , ¥

3]0 1 0 2 1 o o0 1
41 -1 -3 4 =3 0 -1 1 -1
5] -2 -1 -1 0 RS R | 0 4
. . B T 4
6l 1 0o o0 -1 12 0o 1
71-3 .0 -3 0 -2 0 -0 0
8l -4 -2 2 0 0 -1 1 0
9] 1 .0 -1 0 0 0 -1 -1

. .t
%|-0.8 -0.1.-0.3 -0.2°] "0 -0.2 0.4 0.9 _

o 'N'O’TE:" K.‘-: Standa‘fd‘,Stinmlua. ) o ‘
A = Anchor Stimulus , o, e




© The means for the fimal 10 trials of recalled K
 without anchor stimuli were used as standards totcalculate
CE scores. The recall data for ‘the AK and KA'conditions:'
were compared agalnst the appropriate mean to e11c1t
" CE and VE scores. |
The recall CE and VE scores are given in Tables 11

_ \
and 12 respectlvely

Results
The recognition and recall data were submitted to a
repeated measures'analysis of varianceiiz trecognitiom VS..

recall) X 2 (anchor p051tion) X 4 (anchor size) .The main o

effect of anchor g8ize was found to be significantﬂ F (1,8)
~i4 73, P < 065 conservative F test F (3 24) 4. 73 p < .01,
‘normal F test. No other main: effects or interactions were
significant. | ; | '
Analysis‘of'the transforned data‘resuits;provided ’
a significant.anchor effect’with aiconservative test'at the
;065'1evel.of‘significance,_ The Greenhouse andfGeisér |
(1959) conservative F test for repeated measures designs‘
can be unfairly biased towards Type II errors consequehtly
consideration was, given to tbe normal F test |
| Analysis of, the transformed data results with a A\\
‘normal F test produced ‘a. significant anchor effect at the |

.01 level of significance Each condition was fufther

"analyzed for anchor effects using Tukey s test on means

70

The results of tbe analys1s were that significant directional :




- Table 1l

- Recall Constant 'Er_fc}r Data (cm)

i

' ORDER

S| ~ ANCHOR SIZE (em) "ANCHOR SIZE {cm)

10 15 20 25 | 10 15 20 25

2-0.05 <0.70 -o\?s ~0.14 | ~1.08 <0.85 ~0.10+0.27

3| +1.02 +0.45.-0.32, +1.93 | +1.12 +0.47 40.38 +0.40

4[-1.21 -2.33 =2.53 -1@93> -0.21 ;1,22',0.93i-o;06,

5 [-1.82-0.36.~1.93 +0.04 | +0.61 +0.01 +0.68 +1.78
| 6] +2.36 ~0.03 -0.25 -0.06 | +2.25 +1.64 40.58 #1.01

7 (=149 -0.45 -1.78 40,10 | -2,52, -1.37 ~1.27 -1.02"

1[40.74 +1.60 +1.40 +0.08 | +0.47 -0.18 +0.13 +0.42 | -

8 [-1.12 -0.38 +0.87 +0.69 ~0.84-1.38 +0.31 -0.78'

9 |40.83 -0.13 40.26 +1,46 | -1.43 -1.13 -1.54 -1.79

x | -0.08 ~0.26 ~0.51 40.24 | -0.18 ~0.45 -0.20 40.03

- NOTE: K = Standard Stimulus

. S8 = Subject

-~

A= Anchor'Stimulus,

Lo

. . T ) .
SO ' T ' ' o
S AT -




Table 12
: Recall Variable Error Data

“ T

oRDER S

#KA - B - AK

L S .ANCHOR SIZE (cm) = -| . ANCHOR SIZE (cm) :
Nl \ < . R SALR em

~—

10 15 .20 25 | 10 15 20 25

1/ 0.98 0.69 "0.86 1.51 | 0.55 3;21 1;13-\q.63.-
2| 0.80 1.36 'Q,95_ 1;o2 ©0.98 0.83 1.04  0;§3 

3] 0,55 1.22 0.49 1.42 0.85 0.78 1.81 i;Sb‘f
o 1.61 1.15 1.61 | 1.10 1.57°1.39 1.40
511.97 1.28 15?14 0.97 | .99 1.87° 0.67 1.18
6|1.07. 0.63 "1.07  1;65 0.79 2;i7 0,44 1.19

| 7]0.85 0.70 0.67 1.05 - 31.04 0335 0.49 0:63

8|1.38 1.35 0.70 1.17 | 0.80 0.53 ,1.13 0.52

K

9|1.59 0.78 1.72 0.3 | 1.41 1.17 1.28 0.95 -

x|1.11 1.00 1.08 1.19 | 0.95 1.16 1.04 0.96

“<’" NOTE: K = Standard Stimulus
A = Anchor Stimulus
§ = Subject

3




biasing occurred for those recognition trials whereln) ‘

'the anchor preceded the standard and comparison ‘
jstimuli (AKK) ‘.In this preceding condltion (AKK) both
the 20 cm and 25 cm anchor scores were 51gn1f1cantly
dh;hlgher (pl< 05) than the 10 cm anchor scores All-otherg*'v-
';comparisons were nonsagnificant LT
| The recognition and recall data reduced to‘the

devised scale is 1llustrated in Figure 12. "{d_; y

o The recall CE data were submitted to a repeated
}measures analys1s of variance 2 (anchor_pos1tion) X‘4,""
.'(anchor s1ze) ~None;§k thenmain{effeCtsvor,interactionsrp,

- were SLgnificant S - -;u Lo q;;

1. ’ . v . A .5"' .

The recall VE data were likew1se submitted to a 'q
‘»s1m11ar repeated measures analysis of variance 2 (anchor
'p081tion) X 4 (anchor size) : None of the main effects or

"interactions were Significant

.
Ty

“\4

The recall CE and VE data collapsed across order of T

'iilanchor presentation is illustrated in Figure l@ :Q"; BT

@




4. Figure 12.
- .. deviged scale. . . i

- RECOGNITION ‘DATA,

" Devised Scale

o . TS

5. 200 26

RECALL DATA

Devised Q:Scale'hf

_2 A = o 4 . N —— ] l.':

-5

0 .. 15 ... 200 260

‘ Recognition

Anchor  Size (‘cm)__f T R Y A

and recall data t.rans'fbfmed toa

o

. AnchorSizelem) < oL

Aot onm




o. .

RECALL DATA

B v .l

! ;
o

Constant Error (cm b

=3

s
t'

”?f-Ancﬁdk>Shé(ém);'

S .

.. RECALL DATA.

T -~

~“Variable Error lvcryn)' _
a8
»

Ao A . i

. »Fi_gufef 13, .

10 -

,Anchof‘Sfie’(chﬂA s

Conétant errot‘and variable error (collapsed =
- across order of anchor presentation) for recall

of the 15 em standard
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the precedlng condition fallfd to produce significant

Discussion

The ahchor stimuli again provided significant

directional bias1ng when analyzed through a recognition parab

digm However ,significant bias1ng was only found 1n the

anchor precedlng conditlon (AKK) In Experiments 1 and 2

'

: directional bias1ng effects Indeed there was very little

Q"

t, systematic b1as1ng evident for the AKK condition in either
’ of the prévious studies The 1ntenpolated anchor condition
(KAK) proved to be the most consistentgbiasing condition ‘Jiﬁ.fﬁln’

'1? Vin both Experlments 1 and 2 In this experiment the

1nterpolated condition failed to prov1de a s1m11ar b1as1nga

. FRBTIE W
-

effect (see Flgure 12) 'f:.iﬂf i g71f7 e g#;‘gjj_’

The preceding anchor results fit in quite well w1th

10 cm anchor prov1ded negative directional baasing while

_ the longer 20 cm and 25 cm: anchon produced p051tive

directional blasing Helson s adaptation—level theory

f'would in fact predict superior positive directional bia81ng ‘
for the 25 cm anchor over the 20 cm anchor when the standard .

and comparison are both 15 cm The reverse was actually

found in this study (see Figure 12) 'However thisv

departure from 11nearity does not detract from an

76

retroactive ass1milation theory (Helson 1964), the small f:"“

assimilation interpretation Ellis' (1971 1973a) proactivev"

contrast model predicted a reversal inothe directional

%

biasing effect to that found in this study under &e anchor

preceding condition _f;k'y

2

At Y A b, L it Lot AR




o

,"V‘two movement 1tems in me%ory within one trlal ThlS

;reduce ‘the recall data to a compatible scale for cq@parisonm

} w1th the recognitlon data may have resulted ina

Superior directional'biasing,offpreceding{anchors
fover 1nterpolated anchors does not conform with prev1ous
research 1n MSTM Craft (1973) and Craft and Hindrichs

f(1971) both report superior ass1m11ation effects when the

.*_anchor preceded the standard as opposed to follow1ng 1t
fctThis dlscrepancy may be due to two - reasons | First both

g the procedure and method of determining the dependent
-fvariable score were unique to thls study Second Cr%ft S'

‘yfstudles 1nvolved aecalﬂ procedures requiring storage of

P o

”3f,study 1nvolved the storage of three movement 1tems 1n

'1f‘memory w1th1n one trial and then making a &ecogn&tton:f'

Q;Judgment between\two Comparisons between studies may |

'-ftherefore be’ unfounded

Signiflcant d1rect10na1 b1as1ng d1d not oceur 1n the:f:f

‘ recall procedure : It 1s quite p0851ble the method used toj? .

2

}conservative analysis The recall data were converted to new

» \

t‘1nteger scale values so that comparisd?s‘could be made with

hrecognltion 1nteger values% "ne on: the basis of |

h+2 standand deviations forming tbe limit of acceptance of

R/

the Judgment 'same" Any recall outside *2- standard

4

idev1ations was. considered to be ‘a biased judgment Recalled’

~Judgments had to. be fairly heavily biased to{iié°outs1de +2_ f

B
/standard dev1ations as. this accounts for more than 95% of

the normal distribution ThlS may have been too stringent

At

. e .4,', o
a: Te -
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a .test and. S0 the recall data were- reduced to a scale j
Vcorrespondlng to il standard deviations ( 68%)-f The-newl

3'+1 standard dev1at10n data were submltted to a repeated -

'flmeasures analy81s of varlance and agaln non81gn1ficant

jl‘Thls lack of b1a51ng in the recall conditlon does not

© main_ effects and 1nteractions resulted The failure to

‘.find 51gn1f1cant d1rect10na1 bias1ng due to the anchor
J-,movement lengths tested 1n thls experlment under a recall
lb{procedure was - further borne out by the 51m11ar non51gn1f1cant

':ana1y51s of the recall error data | e
The anchor stlmull apparently fa11ed to producerl

&—@

‘s1gn1f1cant d1rectlonal biasing for the recall condltion

=l ¥ BRP

'Vconform w1th prev1ous MSTM research 1nvolv1ng context
'\

g\

e ./

A“f“effects ’ Many studies have reported s1gn1f1cant d1 ectlonal

ﬁfvﬂblaSLng due to anchor stlmuli (Craft 1973 Craft & Hlndrlchs,f'

’VTExperlment 3 revealed this was’ not the case Subjects

t1971 Herman & Balley,_1970 Laabs 1974 Patrlck 1971
.'aPepper & Herman 11970; Stelmach & Walsh, 1972 1973) Two\
reasons may be postulated to account for thls variance ' Flrst
.the subJects may have been aware as to wh1ch stimu11 were 71';yft,f
'being compared each time,vand which stimulus was to be
. recalled and thus were able to:'drop the anchor st1mu11 ‘hfi} ,.é
.’fromﬂmemory The design of Experiment 3. hoped to erradicate iii-;pib'

f; th1s problem by 1nc1uding bo&h a recall and recognitaon .

tparadlgm : However, personal interviews on completion of

;qulckly became aware as to whéch movement length they would

'nbe asked to recall as only K and never A was requested




‘”afh(197l) tested the effects of precuing and postcuing,,and ff_;;hv' -

—181m11ar1y, recognition 1nvolved the comparison of _‘;;7]."1_» I ,%j
:3 and tendhd to 1gnore the longer and shorter anchor movements

“~(K2) e‘mj~?.“'

i

’lgthe anchor MSTM researchers have failed to f1nd this effect
'\'Some of, the MSTM studies required the anchor stlmuli to be |
"'5irﬁremembered others did not yet similar directional b1as1ng

"“*fgleffects were found Craft (1973), and Craft and Hindrich

Ah'concluded that ‘the locus of cuing of the requ1red response -

'.gat recall does not appear to be a. relevant variable 1n MSTM

f;the required‘respoﬁse is also at variance w1th results of

"studies of verbal short term memory/\where precuing of the,

;h Kl vs KZ and never K vS. :A, Subgects became aware of this,"‘

Vandrso just concentrated on the standard (Kl) and comparison o :ﬂt}

'ThlS lack of" difference between precuing and postcuing of ”-;t/f.:”

79
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Ignoring the anchor stimuli may or may not hé%e affected
N ..

directional b1as1ng %2 was stated earlier that in psycho—ikb'

@hysical Judgments Brown (1953), Gleitman and Hay (1964), ’

:fK1nd and Brown (1966) all suggest the negatlng of anchor -

;‘ects when subJects become aware as to whlch stimuliJ@s

M

"p:_response order required at recall typically leads to better ;

'recall performance than does postcuing (Hindrichs,v 5%8) - ,;;jllu:i]

‘hZV}:From the finding that advanced knowledge as to which movement
'lis to ‘be: recalled offers little benefit to a subJects recall
o;accuracy,‘it could be suggested that trace intensity inter-_"axla
'\‘agaction takes place at a peripheral rather than a cé%tral

oo '
*.level and is not under the direct control of the subject

I8




7,anchor stimuli were not made-- nor indeed were they

'fl'droppang out' found by Guilford and Park seemed to occur

,for sophistlcated subjects (one of whom was Guilford

~ 80

v.

tf}fThis may not be the case’ however if“consideration”is
fgiven to VE data 1n MSTM locus of cu1ng experiments
'Average CE is found to be unaffected by knowledge of
'v"ipostcuing or precuing, but VE 1s found to change h VE of
"ifreproduction 1ncreases only when anchor st1mu11 have to be

'fremembered and VE is seen as an 1ndex of forgetting in

) The relevancy of Judging anchor stimuli 1s a difficult _
fquestion Although Helson (1964) claimed that,aﬂwe would

v'not expect stimuli to be as effective when subJects are

”‘l-merely allowed to see or observe them as when they are : ff§g |

B a‘- -.:.. - '_ E

,fcalled upon to d1scriminate Judge or remember them”
b~(P 143)3 he does not offer any reason for ddubting the
;?fizefficacy of unJudged anchors : Reasons which readily spring.
’ifto mind are the anchors, if unjudged may not be considered
Hhirelevant to the situation and/or they might re%eive less :

‘7attention and consequently be less effective Tngglfd./,"

. b

It is worth noting that in the first published

biexperiment 1nvolving the method of constant stlmuli w1th

'that the 1nterpolated anchor effects diminished over time
"ifand that subjects reported that the anchor stimuli seemed

'fito "drop out" : “In. Guilford and Park's study Judgments of

e

%

ey S . B . e - o . S i

-‘_‘MSTM studies (Laabs, 1979) B T e S

“1nterpolated anchors Guilford and Park (1931) observed f}fhky d

*,1nc1uded in any of the similar studies in the 1930 s A'Th¢ AT




himself and another a psychology graduate) which

»

N to context effects that naive subJects

non Judgment of the interpolated anchor stimuli give a ~f
fldifferent psychometric function to that when anchors areﬁ

'h{hJudged7" (p 92) Employing auditorystimuli Ellis foundnb_
\;frfend of the anchor scale This may be interpreted as
dgmeaning that the instructions not to Judge the anchor

"'?,istimuli were effective in diminishing only the effects of 1fﬁ

"'softer anchors This diminution is what Helson would

"hf The second possible reason why this study failed to

'fw1th a recognition procedure employing similar mo"'ﬁ“"

e : g '. L e o 81
- | o . Do R

corresponds With the later finding, by Engen and Tulaney

(1957) that sophisticated subjects are 1ess susceptiblepﬂ

e
")

Lastly, ElllS (1971) considered the question "DQes gi:f“ugi_;g»*

'v

'.that unjudged anchors are less effective only at the lower

.‘

o @

Jproduce directional biasing for the\recall condition ;is_fi;oi'"yt

NG

rthe possibility of the anchor stimuii not being suff1c1ent1y

Y

B f;‘different in lengthvfrom the standard and comparison stimuli

: fThis is unlikely however since directional bias1ng occurred

gtflengths Further directional biasing has been d :ec_ed

"'v_stlmuli in other MSTM studies (Craft 11973; Ellis 1971; -ftﬁ
vPatrick 1971) Patrick (1971) found significant

L hiasing us1ng 1inear movement lengths and anchor sizes

u
=y

,-using anchor stimuli very close in nature to the comparison e

tirectlonal

e Similar distance to thos used in this study However,ny )

LT SN

) ) .
ek e g oty e e e o

“;predict but it is unlikely that he would have forseen_:f}jfgff;ﬂit“‘*’

| 9*the absence of instruction effect upon the higher anchors afft“V’:'Fﬁ"’




~ ~
.

b\\\gx‘. Patrick's méthodq}ogy$st:considerabl& different and

. involved retention ihtervals of 25 seconds.
| . .‘ \,'. . L2 : - . ’
|
t ™~
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" EXPERIMENT 4

L
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\

| The Effect of Anchor St1mu11 on’

Movement Recall

N
Contrast effects have been reported in both- perceptua1>
, Judgment studles (Chrlstman 1954 E111s' 1971 1972 1973a;
'Pratt 1933 Sherlf Taub and Hovland 1958 Turchloe | ‘
| 1948) and MSTM studles (Laabs, 1971 Lev1n Norman, .an d
vDolezal 1973). Turchloe (1948) and Sherlf Taub and

Hovland (1958) report both contrast and ass1m11at10n

effects 1n perceptual Judgment Turchloe found -a contrast
effect under proactlve 1nterference condltlons and

\a551m11at10n under retroaptlve interference when subJects

‘.ass1m11atlon for anchor werghts above and below the level
L v _ , . B o '
of standard weight but contrast effects when extreme1y~

made estlmates Jof time Judgments . Sherlf.et al found

~heavy, or extremely llght anchor welghts were used _ Sherifh

et al suggest contrast or ass1milatlon is determined by the

vrelatlve size of the anchor stlmulusﬂ ' o |
~Very few studles report contrast effects in MSTM

Laabs (1971) and Levin, Norman and Dolezal (1973) report

.'1solated cases of contrast but the effects of extremely

larger or smaller anchor stimuli have not been Systematlcally

‘examlned in any MSTM study

Experlment 4 was establlshed to test if contrast effects

~

are exhibited when anchor st1mu11,»extremelyzlarger and
1extreme1y smaller than‘the'standard‘stimulus, are presented

>

in*context,with thé standard.

\ - 84



» Directional b1as1ng due to- anchor stimuli was not ‘in ¢

”7;"evidence for the recall condition in Experiment 3. The s1zes

Hof anchor stimuli utilized in Experiment 3 varied from 5 cm’ :
below the standard stimulus of 15 cm, to 10 cm above it. 'The)
maLn reasons postulated fon»a lack of directional bias1ng
iw1th‘these movement lengths were anchor length 1neffect1ve— S
‘”ness and response strategies used by subJects thus weakenings
\\the anchor effect . The following experiment was established :hﬁkv
" to test both of these hypotheses and “in addition to test '; |
-the findings of Sherif et al with a MSTM task. ‘a‘ L
A recall paradigm 1nvolv1ng a number of catch trials was
femployed in the,follow1ng experlment in order to eliminate fd

any effects of unjudged stimuli | "In addition to theﬁlhree-

_anchor lengths used in prev1ous experiments £v1z lO cm,

15 cm, and 20 cm), the effects: of very small (3 cm) and very
.ylarge (60 -cm) anchor stimuli were 1nvest1gated (Note

the anchor sizes of 3 cm and éo cm were chosenvon the basis L
.of practicality when uS1ng a linear hand slide) |

The experiment was. established to consider the directional

-'b1a51ng effects of . five anchor stimuli on the reproduction of

a standard stimulus - Catch trials 1nvolving recall of the} o
-anchor stimuli\were-included‘to help eliminate‘subgect-

response strategies -Instead of disregarding the catch=

trials, they were considered, in the form of the effect one.

standard_stimulus had od(thp reproduction of give anchor

¢



Hjst1mu11

StimU1i * In essence the follow1ng experlment c0n51dered

the effects of f1ve anchor st1mu11 (3 cm, 10 ¢m, 15 cm

-

Al

.20 cm and 60 cm) on the recall of a 15 cm standard
\

.and the effect of a 15 cm anchor stimulus on the recall of

.ﬁaflve (3 cm, 10 cm, 15 cm 20 cm and 60 cm) standard L

x 86

A

IR 4

_* The words anch r and standard have . been applied by

“the author. y are, in fact, interchangeable
and so it is''p ible to- consider what effect ‘a
standard stimulus has on recall accuracy of an
anchor stimulus ' :

N



NS

"\“Sublects .

Method

Five male and four female postgraduate students,'

(aged 23 36 years) voluntarily part1c1pated in this :

experlment All nine subgects"wrote_w1th.theiraright

i, hand

;#T

B De-'si'gn T

Apparatus and Task L

-f The apparatus was 1dent1ca1 to. that described in
Experiment 3
The task was very s1m11ar to that reported 1n

Experiment 3. Thevonly change was»the*omiss1on of.the.'

R poss1b111ty of three moVement lengths being presented

Only two movement 1engths were presented each trial
The subJect was verbally postcued to reproduce one of

the two movements .

L

.87

\ The main experlment was a factorial des1gn (2X5) in o

4

.WhICh nine subJects were tested under all levels of both

o

factors, namely, anchor positlon and anchor 81ze Theh»‘
two levels of anchof pos1tion were presentation of A
beforewK, and K beiore-Ar The tive levels of anchor size

Were anchor lengths'of 3hcm 10 .em, 151cm‘ 20 cm, and .

60 cm. Each subJect received five trials for: each condition

‘The catch trials were set up in a factorial design
(2X5) 1n which nine subJects were tested under, all levels

of both factors, namely, anchor position and standard size



= R ‘;__ : L R , v ; \ : N
e : A cy I el R
\ The two levels of - anchor position were A before K and:‘“*
:'“ " & ’sv—"‘,'»" '\,‘

K before A The five levels of standard size were standard

1
. ;:‘,'. W * .
o Procedure "'ﬁ-i-;..;~”‘ﬁ,; ij ﬁi_g ;gxﬂff:;~1q53 ST R -
R The procedure was s1m11ar to that descrlbed 1n

Experiment 3 w1th two modyficatlonsta Flrst 1n Exper1ment;~1:

R

"‘3 subJects 1n1t1a11y recaﬁled the standard movement length

(15 cm) W1th 1nterst1mu1us 1ntervals of 3 secondS\and
N ) X = E
: 12 seconds,~ Twenty trials were given w1th each 1nter—~"

e B . L e

%-}stimulus interval This occurred and 1n addition was e ;-f'_~f,?

'repeated for movement lengths of 3 cm 10 cm zo,cm 'f7+;_vf;’¥jﬂ

'r’and 60 cm A total of. 200 trlals (ZO trlals X 5 lengths ta!f?€57“

'x‘) vIl'.’_.\ - SN

W

X 2 1nterstimulus 1nterva1s) was admlnlstered to each

'_~sub3ect

Secondly,‘Experiment 3 included both recognition and

PO S

: recall procedures here recall only was requested

v

"SubJects received two movement lengths each tr1a1 and

,’;’

were always postcued to recall one of them Recall of - s

*

"either movement ‘'was equiprobable 'i' v S

C e

B e The experiment took four sess1ons (held on subsequent

Tdays) Due to the lar;e\nﬁmber\of initial trlals (200)

3 =~ &
“'involv1ng interstimulus intervals of 3 seconds and 12

A seconds, two sessions were devoted to thls task Thegf

- main conditions took two se551ons, 50 trials per se551on.

+



'T’aj‘ Analys1s of the main experiment . f._‘;ffi- 3«7”

The CE and VE data were each submltted to a repeated

" measures ana1y31s of variance None of the maln effects

1 or 1nteractions were s1gnif1cant fon either CE or VE ffﬁ
PR S a(E> 05) " : “'!,.:_.‘ .“‘_' Ty ‘ ‘, ' e 1': l_:“ o
Ana§ys1s of catch trial data _ff?5 '.ff’“

The CE and VE catch trlal data were each submitted
-to a: repeated measures analys1s of variance B The main
»_effect of standard size . was found to be significant for

&

Aboth CE, F(l 3)— 8. 48 p_; 025 and VE F(l 8)- 10. 70
p o< 2025, T NS R ; SRR

None of the CE interactions involving the order of
v nresentatlon factor were significant so the CE data

were collapsed over this factor and eaph condition

.'J'

e
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o Cohstant‘Errofi(gm)'for’ﬁécall‘oflstandérd'(K)"x‘ -

7

. ORDER

oAk

* 0 ANCHOR SIZE (cm) - . | .

L. ANCHOR SIZE (cm) -~ - |
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€
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60

8| 0.24

9 0.9
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0.17

,+0.59ff
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3
96
s
16
.50
{37
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.09

0.3
0.3
0.17
20.03°
o2

.0.98

0.25

~0.21

-fbiiéf’*
1.76 |
 6;03
blﬁof
0.27 |
1,93
0,06 |

1,07

.59

.88

13-

.29

.51

.63
.07 -

; 49 .
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0.11 -

-0.50

51;51j

1.25

0.35

*=0.75"

0.91 -

'~:b;A§
0.28.
0.07
012

0.31

0.40

-0.77

~0.43

0.48

41,31

2.00

0.04 -
11

0.80

-0.65 -

0,79

=032

0

43 )

28|

i

.33

.70

X ‘. 032

70,00

0

.14

0.26

70;621

.87

o, 26

0.21

.79.
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A= Anchor Stimulus
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 Table 15 .

 'Con§£én;'Err§%'(cm) for.keééll«of'Anchot (4)

" ORDER |

ngAK‘

o s iil'.ﬁ;‘ANCHOR.SIZE-(CWXGI

A& P

g-_ 7\ AﬁCHORiSIzE (ém)A'” o

.

. 3';¥f10f7:f15’fﬂ/29f“*

60 -

o115 20

60|

o ufoover 41{46'”10%48?f-05817
12| 0.69 5‘2}o7if-o 76 “%0?39,

/

16| 0.00 -1.07 0.55 o0.23

9| 0.27 -1.35 -0.23 o0.16

“ 1*0;441‘*°}ﬂ0/7~of09; 0.52

5] -0.29 0.65 -0.48 - 0.08

7| .0.24 -0.81 " 0.83°-0.09 "

224
0,86
.d}is-
13
0,35]-

“1.44

3.13

5.02

=0,

09
79
47
.06
o1
.27
32

;zq'

.08

~2.08° 0.43 -~ 0.08"

0:0?;7‘o2b55;70,12:ff .

0.6' -0,13 -0.57

0,01 -0.19  0.77
0,41 0.43  0.62
=0,36 0.51 -0.99

~0.68 -0.01 =-0.73

0.07 0.07 0.43

i»1}67“

1.09

2.78

-0.16

3.75 |

0.30 |

(x| 0.01  -¢524j3ﬁd;o9l.-o.11 O

110

-0.12° 0.18 0.02

fNCTEE:'Kxﬁ Standard Stimulus :, "'

A =.Anchor Stimulus
;’jS = Subject '
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. Variable Error for Recall of Standard (K)

t_ jTable:;g >

e

A N

R &

)

”ﬂ;\x»', —

e[ ooz e

-y

© ANCHOR SIZE (cm) -

P

 ;*§0j";”

15

de‘ if
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1
A 0.16 0.30 1.83 0.54

8| o0.67 0.07 ‘0.3 0.66

lo| 104 1.48 1.82 0.49

112 109 162 0,79

|3] oo 003 003 0.03
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51 192 065 e L1
of om0 125 o2s 0s
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0-26 ‘.
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1.33 4.

.0;10}.  

235
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,_?Q,13f
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.. B Nm_: .

0.20|

| 0?0¥gi;“
2,48 |

”b;6bi -
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=
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R SR
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"
o
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T10 e

‘ 15 }

—y

20

60|

1l 038

24
.03
15 -
;225
02
36
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1.10. 1

N

1.08 3

055 0.

0.27 0

_1;21;7 0.
0.88 3
2.03 0.

1.80 0.

s
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.43,
010

47

402‘ “
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1
13 0.60

oL 0.

10350

f07 f}
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.08
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.53
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~d;é23§
o
27|
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:i0191f
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0.12
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.80
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002
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0.58
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s
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ffi335'
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4.37
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E 387 '
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80

‘l?sﬁg

0.20

1.02.

‘0.79

0.92

397 )

’,Stahda;d,stimulué :
= Anchor ‘Stimulus -
= Subject

BN ’15&7' g
LN T

Lmae




. IO

further analyzed for~anchor %ffects using Tukey's tesv

. on means. This 1nd1cated that the 60 am standard scores

dlffered from those of the 20 cm (E <.05) 15 cm (B'<-Q5):

10 em (E < Ol), and 3 cm (@ < 05) Standards All other™

comparlsons were nons1gn1f1cant | The-CE data for both

theﬁmain experlmehtaand catch trialsv‘oollapsed across.

' ofder of oresehtation faotor is 1llustrated in Flgure 14
None of the catoh trlal VE 1nteract10ns 1nvolv1ng |

the order of presentatlon factor were signlflcant

the VE data were collapsed over thls.factor The s1gn1flcant-

main effeot“of standard size for VE, F(1,8)= 10;70, P <;025,

‘ was?further analyzed dsing Tukey's testlon means. ThiS- .

indicated.that reoall of the 60Acmistghdard was 81gn1f1cantly

more Varlable than recall of the. 3 cm (Ey<}05)~standard,.but

~was no‘more‘variable at recall than ‘any of the other standards.

The.VE'déta fof both the main experiment and odtch'tfials;

collapsed across ohder'of‘presentation.factor, is illustrated

in Figure 15’

N 2
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RECALL STANDARD (K)

—1'0bv>.

1 1 1 | A A A 1 | A

Figure 14.
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Recall constant error collapaed across order of
presentation factor. .
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presentation factor.
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Discussion

lIt can be concluded,from the signifiCant*shift in CE
thaf'directional biasing‘occurredf Analy51s of CE
data revealed significant directlonal b1as1ng for recall
of the catch trlals ' The effect of the five anchor‘
st1mu11 on reqall of the standard 15 cm stimulus was not
' 81gn1ficant in the main experlment | e

The conditlon where the: anchor stlmulus is recalled |
fmay be con31dered as the effect a 15 cm anchor stimulus\
has on the recall fidelity of five standard stimuli
':The 15 cm anchor falled to: produce any s1gn1ficant d1rectlona1,_h
-tb1a51ng on standards of 3 cm lO cm 15 cm, and 20 cm but\ f"

~ .

7fprov1ded a. s1gn1f1cant contaaét effect when resented in,

]

ontext w1th a 60 cm standard _Accordlng to Helson s

0-

,(1964) adaptatlon level theory retroactive ass1m11at10n would '
predict a negative shift 1n CE toward the smaller‘anchor
e\_stimulus for the- condition of small anchor -and large standard o

~ Just the»oppos1te (contrast) was true in this study, a |

' s1gn1flcant pos1t1ve shift in CE occurred A similar
.(nons1gnif1cant) contrast effect can be noted in the CE
data’of the main experiment 111ustrated in F1gure '14. A'
pos1t1ve CE shlft occurred for recall of ‘the 15 cm standard
vpresented in context with the small 3 cm anchor stimulus.
po.The lO cm 15 cm, 20 cm, and 60 cm anchor stimu11 produced

; the negative slope in CE predicted from retroact1Ve

.as31m11ation theorv. but the 3' ecm anchor broduced a sharpo



!
>

p051t1ve rise ‘in CE thus prov1d1ng a contrast effect as
opposed to a831m11at10n _ Although nonsignificant both
contrast and assimilation trends are quite clear for the
’-main experiment CE data o : .

It would appear that perceptualicontrast effects do,
occur- with (linear) motor movements and that two anchor
mranges'may ex1st -as proposed by Sherif Taub and
h;Hovland (1958) for perceptual Judgments | Anchor movements

' extremely longer and extremely shorter than the standard

"'movement seem to exhibit contrast effects It should be

‘,‘noted tha the methodology of Sherif et al S study has been

>

i,criticized as one reason for their ass1milation and contrast

99

| results Parducci and Marshall (1962) and Parducc1 Perrett;'

~cand Marsh (1969) criticize Sherlf et al's use of a fixed

',PCategory range for perceptual Judgments,.and suggest an open ff’

range of Judgment categories would.reduce if not e11m1nate

:Ththe contrast effects Ranges of category judgments have not o

been employed 1n this study and S0 such cr1t1c1sms.would be
}'unfounded | . o
_ | t ':t(/
Although a significant assimilatlon effect was not
'found in the ma1n experiment a. trend of an as51m11ationi
-,effect is noted across the varying ‘sizes of anchor stimuli
”(see Figure 14) This is only apparent for: recall of the
standard of 15 cm with four different anChor stimuli Fori~
j‘the catch trial conditions an anchor. stimulus of 15 cm

had very 11tt1e effect on the recall of 3 cm 10 cm, 15 cm,

and 20vcm standards., A .possible reason for the lack of |
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J"slgnaflcant d1rectlonal blasing effects wrth all anchor
‘condltlons tested is subject reSponse strategy SubJects '
ﬁhwere requlred to recall both the standard LK) and the

flve anchor st1mu11 (A) but due to the nature of the'rf

. de31gn 60%. of all reproduced movements were 15 cm in iength

S

"When. a subgect was presented W1th two movement lengths one -

1ength was always 15 cm and 1t was a 6 1 chance thlS -
”1ength would be asked for on postcued recall Thls would SR
. no doubt have caused some - b1as1ng toward rememberlng the\*,

ﬂ.15 cm movement

A 51gn1f1cant ma1n effect of standard s1ze was found |

e

’7,for catch tr1a1 VE data | Recall of the 60 cm standard

'Hwas s1g&§f1cantly more varlable than recall of the 3 cm f'"

- standard stlmulus : VE has been 1ndexed ‘as an. indicator

'tb“of the strength of the memory trace (Laabs 1973 1979),

ffwhrch suggests the 15 cm anchor stlmulus not only caused
perceptual contrast but affected the strength of’ the 60 cm
anemory trace A more likely explanatlon ‘can be offered in -

‘terms of. Weber s Law wher” recall of longer movement

dlengths would be expected o be more variable than recall‘
i1of shorter movement lengtys Where length of movemé%t
"has been included as a variable, dlfferences in retentlon
have been found in dista ce conditlons (D1ewert 1975;
_Hall & Wllberg, 1978 Ke\r 1978 Laabs 1977 Roy & Kelso
1977). The general fin‘ing is that VE. increases as :

‘movements get longer w,ich agrees with the findings in thls'

study (see Flgure 15)
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"(Craft &,Hlndrlchs,;1971) Thls may not be the only

k Movement Reproduction,”Anchor Size,
‘and Response.Strategy

L The anchor 51ze has been reported as the potent

varlable when con81der1ng anchor effects on motor movements-

'important‘variabié"7The previousvexperiment'produced

' _large standard (60 cm) and small anchor

¥ L 4

‘S}gnlflcant d1rectional b1as1ng (contr1j¥) w1th an extremely

15 cm) but falled

y to produce 51gn1f1cant b1as1ng“effects w1th a small standard

(15 cm) and extremely large'AQchor (60‘cm)- Indeed recall

»of the 15 cm standard movement has not been s1gn1f1cantly

baffected by any anchor movement length varylng from —12 cm ,t

tybelow thlS 15 cm standard to +45 cm above 1t 3 The anchor _’“

. _(\\

73s1ze may not be the only varlable dictatlng the d1rect10na1

‘7b1a31ng effects The 81ze of the standard stlmulus may be

*dof equal 1mportance Laabs (1974)failed to f1nd d1rect10na1

'fblas1ng effects w1th small standard movements for a varlety
}of anchor conditlons He later postulated that small

‘7lmovements may be coded 1n memory in a dlfferent way to larger‘f

' movements (Laabs, 1978) The following»experlment was-

establlshed to cons1der the effects of anchor stimu11 on ‘a ;

. standard movement of 1arger distance than 15 cm. <A movement

a dlstance of 40 cm (approximately mid—way along the 11near

}'-fsllde bar) was chosen as the standard

e
Y-

One other poss1b1e reason for the 1ack of directlonal'

1

' b1as1ng found in previous experlments is subject response—

strategy. Not one of the experiments in this series 1s

102
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WithoUt*flaw.in this respect ’lThe préQioUs‘experiments

_d1d not 1nc1ude 100% catch trlals and 1t is pos51b1e that:

. some form of response b1a51ng could have occurred ’ Indeed

‘dPoulton (1979) suggests,,"Av01d1ng all the blases requlres
jexceedlngl? rlgorOUS 1nvest1gat10ns " (p 777) Many of the
:MSTM research studies 1nvolv1ng anchor Stlmull have

’mlnlmlzed subgect strategles by requlrlng a reproductlon

"V;after only one presentatlon of the set of movements to be

P i

‘5remembered= ThlS form of testlng prevents knowledge fromv

'ufprlor trlals belng used to set up a subsequent response

"strategy Such a procedure was used 1n the follow1ng

:‘experlment to minlmlze response gtrategles -

| Presentlng an anchor stlmulus before the standard has‘

t'”been shown to produce less d1rectiona1 b1as1ng effects than
.:1f presentatlon occurs follow1ng the standard (Craft 1973

| ¢Craft_&_H1ndrlch 1971) " This condltlon was’ also tested

”'vfin'theLfO1lowing-eXperlmentf :
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‘ o ‘\\\;\\experlment as. part of an 1ntroductory Human Performance

o

. Method -

Subgects'
) va . : . .
The subJects were 80 undergraduate phy31cal education
students (aged 18 31 years) who part1c1pated 1n this

course requlrement _ All 80 subJects (36 males and 44

females) wrote w1th thelr right hand

o Apparatus and Task

The apparatus wasdthe same-as‘that descrlbed 1n
,{iExperlment 3. w1th the follow1ng additions Mounted
f';parallel to the linear s11de bar ‘was a standard meter:tffﬁfv
'35rule 7 Attached to the cursor was a fine metal p01nter

fjipwhich protruded directly above the meter rule The distance
Aithe cursor traversed along the 11near Sllde bar could be-,f'{

;fipmonitored to + O 5 mm'with thevaid of pointer and meter»?difﬁf

');nrule readings | e B .h L

The task was the same as‘that descrlbed 1n Experlment 4

-f“w1th one change -~The subJects retained thelr grip on the
jv'cursor throughout the trial thereby reducing the 1ntere'
‘;5:st1mu1us 1nterval to 3 seconds . L
" A randomized groups des1gn was employed in this‘é
“ij;experiment } The 80 subjects were randomly as51gned to one
;of ﬁour treatment groups which determined the order of
'fpresentation (AK or KA) and s1ze of anchor movement
.(20 cm or 60 cm) ' The standard moyementf(K)iwastset at;f'
d';b cm for‘all‘four,groups;;'Each:subjectmreceiyédmone,frialQ;‘S"

LY



AN

3.lProcedure

.ov

'q The procedure ‘was s1m11ar to that descrlbed in

CI

_Experlment 4 w1th the following 51mp11flcatlon SubJects'

’recelved two movement lengths only (one anchor movement 1{

65 e

:“’and one’ standard movement) and were verbally postcued to

:~reproduce the standard movement

.'VﬁData‘AnalysissﬁV"‘

e

The dependent varlable of CE was calculated for each':

;'treatment group and 1s presented in Table 18

tEesultsf:f_'f;”'ffid" o
The CE data were submltted to a one-way analys1s of

'“‘varlance The maln effect between groups was found to be

”‘TEES1gn1f1cant F (3 76) 13 04 E< OOl Each group was‘ W'

’dlfurther analyzed for treatment effects by the Tukey test

f Thls 1nd1cated 51gn1f1cant directlonal b1as1ng effects’due Hi]fff~t

“"tho anchor st1mu11 The larger 60 cm anchor movement CE

"fa smaller 20 cm anchor movement (p< Ol) There was no»f_.

'“lh‘dlfference between order of presentation (p> 05)

':tPresentlng the anchor before the standard produced

;}dlrectional b1a51ng effects to the same degree as presentlng

- the. anchor following the standard for both 20 cm and 60 cm ;:. o

. '-anchors The mean CE data for all four treatment groups

‘?is given 1n Table 19 and 1llustrated in. Flgure 16
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o fshlft was. sighiflcantly dlfferent to the shift in CE due: to'g[‘f
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Discussion

'SignifiCant retroactive assimilation effects were

Ef ev1denced 1n this experlment The anchor stimuli of

'ﬁs 20 em and 60 cm caused s1gn1flcant shlfts in reproductlon‘

vCE of a 40 cm standard movement. The 20 cm anchor’caused

'E.} ra 51gn1f;cant negative shift in Cﬁ) Whereas‘theFGO»cm-

¥~ . anchor caosed'a significant positive shift in CE; The

,E;a;rectional biasing effects ce;sed by the anchor stimuli’
'therefofe eppear tofbe caused‘by retroaCtiVe assimilafion‘

~effects (Helson, 1964). I R

The flndlng by other MSTM researchers (Craft 1973j
Craft & Hlndrlchs 1971) that anchors precedlng the
‘ standard'movement produce a weaker a381m11at10n effect
compafeg tovwhen they follqw the standard, was not
tbtelly upheld. " This was‘tﬁe-caée for'the‘lafgef anchor
stimulus (60 cm) but pre;entatlon of ‘the small anchor |
(20 cm) in a precedlng condition, produced a greatep-
shift in CE than when it followed the stapdard movement;
A dlfference in dlrectlon 1 b1as1ng for a preceding

as opposed to a follow1ng ﬁgpﬁSFdétlmulus is predlcted
ﬁfrom adaptatlon level theory (Helson gﬁﬁ?? ‘Adaptatlon—
level theo:y_predicts a different relation when anchor
Aand standard are reversed. The adaptatiofi-level is a
weighted mean of all stimu}i, past and‘presenf,‘which, - f
affeop judgment. - The standard stimulus, while exerting
predominant influence, is only one of the determinative

factors. ‘When the order_ of presentation of the standard

1
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and'anchon is"reyersed, a new reiationship between
stimuli and jndgment is‘found KMicheIs & Helson, 1954)
Only one trial per subJect was: given in th1s

experlment 1n an effort to e11m1nate subJect responseb
]

.

strategles ' Although only one tr1a1 data were ‘used 1n

the analySis of this experlment- subJects wereveskeq.to
perform a. second trlal with ”two ggé movementS"'before -
1eav1ng the ﬁgstlng se551on It wasvvery'evident‘ even
_Hw1th 1nstruct10ns to the contrary, subJects were cons1stent1y
'seen to"hunt' for similar dlstances to those recelvedvln

‘the first trial. One trlal data would therefore seem to

be one method of reduc1ng such response strategles
L



EXPERIMENT 6

111




Movement Beproduction and Effective

BN

,fHAnchor Range

Thevfindingslfrom Experiments a.and ) provide
dlfferentlal results in terms of long and short standard
movements and the1r correspondlng shifts in CE. due to
" the presence of anchor stlmull It would appear that. not
all movement dlstances are affected to the same degree
by anchor t1mu11 Reproductlon of a 40 cm standard
movement was gnlflcantly‘affected by the presence of

"anchor st1mu11 dlfferent in magnltude by +20 cm yet
t\,reproduct1on;ofﬁaj15 cm-standard movement was relat;velyy
unaffectedhby the.presencefof an anchor mdvement Which‘was p
+45 em greater than the standard The actual mean shrft.
-in CE for the 40 cm standard with a 60 cm anchor was o
+2 03 cm compared to +0. 71 cm for a 15 cm standard w1th a
: 60 cm anchor' Both condltlons show the pos1t1ve ShlftS in-
CE assoc1ated w1th\retroact1ve ass1m11at10n (Helson 1964)
but the smaller standard movement was affected to a lesser .
degree | | |

Two reasons may be postulated to account for thed
d1fferent1al CE shifts w1th standards ‘of dlfferent lengths.
First, a s;gnlflcant contrastjeffect was found.for o
!reproduction ofva 60 cmhstandard‘movement presented invb
oontext w1th a- 15 cm anchor movement in Experlment 4. | A
'similar non51gn1ficant contrast effect was also noticed

©. for reproductlon of a 15 cm standard movement presented

112



in context w1th a.3 cm anchor movement in the same
‘experlment It ‘was concluded from Experlment 4 that'

_ extremely large and extremely small anchor movements
produce contrast effects as opposed to ass1m11atlon -
'effectS‘ Maklng a comparlson between the CE Shlfts of
'the 40 cm and 15 cm standards presented 1n context w1th

c i .
a 60 cm anchor may not be totally valld There ex1sts

a p0851b111ty of both retroactlve a531milat10n and proactlve

»

contrast effects worklng in oppositlon for the 15 cm
' standard movement condltlon The d1rect10na1 b1a51ng effect
'of the 60 cm anchor presented 1n context w1th the 15 cm
”standard may have~been the result of both retroactlve

'ass1m11at10n and proactlve contrast worklng 1n opposntlon

113

!1.hA contrast effect would negate the ass1m11ation effect to :_»

fssome degree The net result would be a lesser p051t1ve L

shift in CE than would be expected from ass1m11at10n effkcts

’; alone Had a 35 cm anchor whlch is +2O cm longer than the »

"'15 cm standard movement been presented 1n context w1th thesj'

'15 cm standard, it mlght have produced a. s1gn1flcant
Jposftive'shfft’1n'CE ‘This is postulated on the ‘basis -
“that th1s condltlon would offer minimal contrast effectssf
as the anchor would not be considered extremely 1onger B
than the standard Th1s idea 1s speculatlve and awalts'

.verlflcatlon
: e

Researchers in psychophy31cs and MSTM evoke the

&

prin01p1es of as51milatlon.g£vcontrast but very few, ifv
~any, postulate both contrastwanddassimilation effects

1
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: taklng place at ‘the same tlme Indeed‘ani'assimilation¢
contrast' model would account well for the superior
ass1m11atlon results often obtained when the anchor :
follows the standard as compared to precedlng it. In the
.follow1ng condltlon (KA), proactlve contrast effects of the

tstandard operatlng on the anchor w1ll aﬂways ensure

max1mum ass1m11atlon condltlons The'oppos1te is the

”t.ﬁcase for the precedlng condltlon (AK\ proactlve contrast

N _postulatlon 1s the more probable of the two as short gt

.effects of the anchor operat1ng~8n the receptlon of the
standana w111 negate to SOme extent the eff1c1ency of the

' ,ass1m11at10n effect This holds true for all s1zes of
:tVanchor and standard move@ents .

| The seco;d poss1ble reason for the 1ack‘of a 51én1f1cant
mshlft in- CE for the 15 cm standard movement condltion hishrd

’the 1ike11hood that small movement lengths are relat1vely’~'

.unaffected by anchor movement st1mu11 Th1s second .

“dlstances have been reported in MSTM studles to be‘ |
'junaffected by anchor stimull (Laabs 1974 Stelmach & :
Walsh, 1072, 1973). C ‘ | |

| Concerning the nature of dlstance and locatlon cues'd-’?
Laabs (1977) suggests a location cue "is based on ”the'
ﬁbrepresentatlon of one or more po1nts in, sp;ce whlch are
dstored 1n.reference to-some landmark” (p. 4),'while a
'dlstance cue - 1s»based more on the sense of. movement
duratlon ’ More spe01f1cally, Laabs assumes the start

and end point of a- short movement are stored and that only

the end point of a long movement‘is stored. Such a



differential COdlng 1dea ties in well w1th Gundry 'S (1975)
flndings that there is a tendency or preference to use
}1ocation cues for shorter movements and distance cues for

longer movements Differences 1n codabillty may be one

'explanatlon of why short and long movements are affected to

different degrees by anchor st1mu11

There‘isrsome ev1dence based primarily on absolute
;error that suggests shorter movements may be rehearsable
7ywhereas 1onger movements are not (Keele & Ells 1972 Laabs
1977 Posner & Keele }969 SFelmach 1970 Stelmach &
h Wllson‘ 1970) It may be that while short movements are -
! rehearsable but subJect to capac1ty 1nterference, long
R : =

L i
movements are more prone to structural 1nterference (Kerr

‘11975) ThlS expTanation would account for the findings of

B X
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'5Laabs (1974) who found that ‘an interpolated anchor movementv‘

f only prov1ded 1nterference for 1onger distances but not

fg_shorter dlstances or end locations

2

Finally, the answer may 11e w1th Laabs (1977) who

‘»{‘,advances a theory concerning the apparent differences in

codability according to length He asserts that a short

‘“:;'but not long dlstance may be ea511y recoded as two p01nts

’,1n space, and these are sensory encoded s1milar to end

1ocat10n

‘  The following experiment ‘was established to examine the'

31d1fferent1al effects of anchor stimuli on the reproduction't

of small and long movement 1engths _ Anchor stimuli B

ranging in length from very small (5 cm) to very. 1ong (75 cm)

N

- P 4
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- were presented in. the same context as. a small movement
.’(15 cm) and a long movement (40 cm) Only one tr1al per
!condltlon was glven to each subJect for two reasons:
f(l) to help ellmlnate response strategles,»and (2) to L
o reduce any central tendency or'range effects Whlch are known‘Q
"fto occur and increase w1th large numbers of trlals (Hall
1977) - To help ?yrther reduce response strategles 2an“
equal number of catg tr1al condltlons were 1nc1uded
From the resulgs of prev1ous experfments 1n th1s .
B series of studles ’coupled with the flndlngs of Laabs

’7(1974 1977) _who suggests long movements may be encoded

'dlfferently to short movements and that long movements
! .

. “ ° Voo
]may be proneeto structural 1nterference effects whereas

:"small govements are not (Laabs 1980) 1t would seem llkely

' 'gf:that the 1ong (40 cm) standard movement would be affected to:f_

‘i.a greater degree of blasing by the anchor st1mu11 thani
hwould the shorter (15 Cm) standard movement Further the
’?varlety of anchor s1zes employed 1n thls study should also
‘prov1de d1fferent1al biasing effects For these reasons a
:eiset ofa prunu planned contrasts were" COnstructed Contrastsit .
"were planned to test for d1rect10na1 bia51ng due to anchor’}'h
"'stlmull and planned to test‘for differentlal b1a31ng effectsf-h
”ltﬁbetween the 15 cm (small) standard movement and the 40 cm . g

' _(1ong) standard. movement

N
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Method

~ Subjects . «(/J.
Fivemale'andgyive.female undergraduate;students
(aged 21 24 years) voluntarlly partlclpated in th1s Mv

,;f*f experlment.. All ten subJects wrote w1th thelr rlght hand

.,Apparatus'and'TaSk- \\

The apparatus was 1dent1cal to that descrlbed in

Experlment 5

.The task was. 1dentlcal to that descrlbed 1n’Exper1ment 5‘ i

| Two.movement lengths were presented each trlal The subJect
l}vwas verbally postcued to reproduce one of the two movements
Two mlnor changes from Experlment.Skwere"requlred to lc'

accommodate the sllghtly longer movement length (75 cm) used

‘1n thls study Flrst the 1nterstimulus‘1nterval durlng

'7ﬁ movement presentatlon was increased to 4 5 seconds and fd‘

second subJects were seated Just to the left of the mld—.
llne of the sllde bar Th1s seatlng pos1tion prevented ,,ﬂ~77’"

subJects from hav1ng to make a rlght to left hand Sllde

movement term1nat1ng beyond the1r left shoulder lvtlifi~@.tl

»~Desi§n l»fff-:~7 . :g‘,_ ‘_ ff,’;f’:7~; B :'Vdj" s
A factor1a1 des1gn (2X2X5) was used in th1s study
Each of the lO subjects were tested under all levels of the '
three factors namely, anchor position ,size of standard
l} and anchor s1ze The two levels of anchor positlon were

presentation of A before K and K before A The two 1evels
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.7?of standard 51ze‘con31sted of a small movement lengthrof

‘15 cm and a long movement 1ength of 40 cm. The flve levels o

of anchor s1ze were anchor movement lengths of 5° cm, 25 cm,
35 cm, 55 cm and 75 cm. Each subgect recelved One trlal

‘”for each condltlon plus an equal number of catch trlals

£3

The catch trlals were also organlzed in a factorlal
: des1gn (2X2X5) and con51dered the d1rect10nal b1a51ng effects
| nthe two standard movements (15 cm and 40 cm) had on repro—'
' ductlon accuracy of the flve anchor st1mu11 Each of the |
‘ 10. subJects were tested under all levels of the three
:.n_factors namely,~anchor p051t10n 'size oftstandard and anchor j}{t
'*1s1ze The two 1evels of anchor p081t1on were presentatlon | -
of: A before K and K before A The two 1evels of standard
wf51ze cons1sted of a small movement 1ength of 15 cm and a-
'llarge movement length of 40 cm The flve levels of anchor ;3,

”381ze were anchor movement lengths of 5 cm 25 cm 35 cm 55 *

”"cm and 75 cm Each subJect recelved one tr1a1 fon each

"‘.-catch trlal condltlon

4_'
fProCedure--:

e T

The procedure was 1dentlca1 to that descrlbed 1n o
1

TgExperlment 5 w1th one. exception | SubJects were presented
J’two movement 1engths %igh trial (A and K) and requlred to
recall one of the two mov;ments SubJects performed 20 |

| experimental trlals (Recall K) plus 20 catch trlals (Récall A)

_ All 40 trlals were randomly ordered Dlstributlon of the 40 IR

.',ftrlals is summarlzed in Table 20
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L eem

Distribution of Trials Among the N

Four Conditions: -

Nb. of
Trials

' 5 Cpﬁdition;fiy.'”

' Task

10 O

-'  10H;._

f;iRéca1; K_’

 RecallK

 Recall A - -

- NOTE:

K= Standard Stimulus . .

i A:?'Angﬁor Stimulus

. f:?’\ B

119 .

. RecallA
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" Data Analysis v:;v ~ phhi. o ‘ /
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; 1ma1n

. size

'_presentatlon factor for recall of the standard movement

'tstandard s1ze main effect were that the f1ve anchor stimuli

Constant error (CE) was calculated from the reproductlon f

fdata The CE data for reproductlon of the standard movement
'>>1engths of 15 cm and 40 - cm, are presented in Tables 21 and 22
ﬁ»respectlvely The CE data for reproductlon of the anchor o

?st1mu11 presented 1n context w1th standard movement lengths

ihof 15 cm - and 40 cm are glven in Tables 23 and 24 respectlvely

" Results

T?ThefCE data forlrecallioflthe?standard-movémént lengths |

\"

"'gyof 15 cm and 40 ‘cm, were submltted to a repeated measures
':analys1s of varlance 2 (standard s1ze) X 5 (anchor s1ze)

57X 2 (anchor p081t10n) The ma1n effect of standard\s1ze

T

was found to be s1gn1flcant F (1 9) 75 65 p< 001 Thehf.i

nchor s1ze was also 51gnif10ant F,(I,Q)_=ff

e 1nteractlons 1nvolv1ng anchor p051t10n ff1:°“
gnlflcant so the CE data were collapsed

tor; and each condltion further analyzed ‘

”n;uSinghthe: anned contrasts Contrasts weré conducted

alficant main effects of standard s1ze and anchor

. The mean CE -collapsed across order of anchor '

N\

k;flengths of 15 cm and 40 cm, is 111ustrated in Figure 17

The results of the planned cOntrast tests made on the' -

; 'Iproduced srgniflcantly different bia51ng effects on recall
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Table 2
Constant Error Data (cm) for Recall of the ‘

v'~ Standard Movement of 15 cm

Lo 027 -8 05 L7 f-07 -1 10 206 L6 |

Cols]ore 2 16 11 nafeo 11 12 was 1

e wzore 020 22 -0 -0 Mo 04 03 -0.7

§| - ANCHOR'SIZE (em) . . ANCHOR SIZE (cm)

S5 25 35 /55 75| 5 25 35 5 LTS S

[2) 22 1.0 48 2.9 1Lrl-02 “1.1 3.4 08 0.5 |-

R

s|oow w1 a3 25 sels2 sz one 1s o |

7018 =23 01 -0.6 L4 |W2 1.3 -5 2.4 2.3 |

,_:‘_,,103 J_sz B 1,81{:-0;4; -v2;9 ;;—1;2t jl£6‘  f2;3_1 f2?O.‘::335 "eO.éf; -i~ B

E

075 0.67 1.65 1.39 1.24] 1.09 0.95 1.03 2.07' 0.29 |

NOTE Standard Stimulus ;f'i:aw-,”n_t‘ ~*'.5;V'77,{J‘fa7'
| A = Anchor Stimulus L i A T

'~‘ ,f"



Table 22

'ﬁConstanf_Efrdr.Data (ém) for. Recall of ﬁheJ .

4 Stahdard~MoVement of:AO'Qm.

TORORR

ks

g

 ANCHOR SIZE (cm).

~ ANCHOR SIZE (em) .

; 35;1#

55

75 |

25

35

55

”31;8 
.L7.lége*"
.2’11_0;O f
. , .,0;0 _ 3i.3 :;
02

g -

-7
| 'm;édﬁ&A' 

9 2.6 -3.0

11

.16 -2.00. 0,94

0.61

K = stgﬁdAtd_sfiﬁﬁIgé; |

EA'=fAi;ch§r Stimﬁlﬁsﬂ;’

.1’22“;

ah ol
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© Table 23

.Constént\Errbf'Datg (cm) for Recall of the Anchor

. Stimuli with'g Standard Movement of 15 cm

AthQf Stimﬁlus .

ORDER
KA AK
S _ ANCHOR SIZE (cm) ANCHOR SIZE (cm)

5 25 .35 55 75| 5 250 35 55 75
1].3.3 -4.2 =31 =35 0.5 [0.0 -2.6--3.3 0.3 1.4
2| 0.0 -0.4 '-1.5 1.0 ‘6.4 | 2.8 70.2° -1.5 0.3 0.9

. B - R ‘

3/-1.0 -0.8 =0.6. 3.7 0.8 |-0.7 3.2 -2.2 6.4 -2.4
4 2.0 -2.4 '-0.6 3.8 -0.5 [4.0 0.4  0.0° 48 1.2
5| 1.2 =23, -0,9 1.1 1.0 | 4.4 0.4 -1.0 0.5 - 5.7
6| 1.9 -2.1 -3.4 -1.4 1.1 [-0.6 -0.8 0.1 -1,2 0.8
7{ 05 -2.3 -3.5 1.3 -1,1|[1..3 -0.3 -5.1 =-0.4 =-0.1
8| 2.4 " -0.5 -3.1 5.3 =-0.2 1.9 -0.5 5.1 4.0
9| 1.6 .-0.6 -4.3 -3.8 . 1.6 [-0.5 1.1 -0.5 =-6.5
10{ 0.4 ~-1.4 0.0 =-2.0 2.4 ]0.0 1.2 -4.8 -2.3 "-0.5
x| 1.23 -1.70 -2.10 ©0.55 . 1.20| 1.26 0.23 -1.32;1,@?%2 0.89
. , . 4 27
NOTE: K = Standard Stimulub

123
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Table 24

Constant Error Data (cm) .for Recall of the Anchor
Stimuli with a Standard Movement of 40 cm

>

ORDER

KA | Ak,

»

.S i ANCHOR SIZE (cm) N ANCHOR SIZE (cm)

s 25 35 55 75| s 25 35 55 75

3/ 1.8 2.8 23 -0:6 - 38|34 1.6 -0.8% 0.3 -0.1
415 <38, 3.3 0.5 0.5 1.9 -2.8 3.2 11 -L9
5| w5 0.5 2.8 =L1 42| 4.2 5.0 6.3 <-1.1 4.2

6|-0.6 -0.2 0.0 -1.5 0.1[-1,2 -0.5 1.4 0.0 =-5.9

jlof 1.0 0.8 -0.3 -4.6% 2.5 [-0.1 00 1.7 -48 -8.7

"
[

.42 -0.03  1.63 -1.20.  0.55| 0.79 .0.65 1.22 -1.84 -1.61

" NOTE: K = Standard Stimuius
A = Anchor Stimulus
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. of the 40 cm standard compared to recall of the 15 cm
standard Recall CE of ‘the 40 cm standard differed
51gn1ficant1y from the recall CE of the 15 cm standard‘\
under four of the five anchor st1mu11 conditions Only- .
'-':the 55vcm anchor bias1ng.effects dld not s1gn1f1cantly~
fdiffer ‘ The degree to whlch fodr of the anchor stlmull
‘h31gn1ficantly dlffered in their b1a51ng effects on recall
of the‘15 cm and 40" cm standard movement 1engthS‘ were as
7f01low3' 5 cm anchor (E< 025), 25" ‘cm anchor (E< 01), 35 cm f”‘“
Adanchor (B< 05),,and 75 cm anchor (p< 01)’. | ‘

“The results of the planned contrast tests made on the
‘ anchor size main effect were that s1gnif1cant1y different
fkdirectional b1a51ng effects occurred 1n recall CE for the
‘40 Cm standard movement length but not for the 15 cm standard |
.recall length ' The flve anchor stimuli failed to produce
"51gn1f1cant directional bias1ng on recall CE of the 15 cm ff_"
.standard ' The same flve anchor stimuli prov1ded the :
tvfollow1ng s1gn1f1cant directional biasing effect§ on recali
‘CE of the 40 cm standard movement the 75 cm'anchor produced
51gn1flcantly different b1a81ng effects compared'tO'the 35 cm .
;anchor (p<. 05) and the 55 cm anchor (E< 01); and the 55 cm
Oanchor b1a51ng effects differed 51gnif1cant1y from the 25 cm

(p<. 025) and 5 cm (p<. 05) anchor effects (see Figure 17).

.\All other comparlsons ‘were nonsignificant

L

.Catch Trials _
‘"TheQCE dataﬂfor reCaillof the five anchor Stimuli,vwhen

each was presented_in context with a standard movement length
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‘of’l5 cm or 40 cm, were‘snbnitted to a‘repeatedimeasures
.'analySis of_variance- 2 (anchor p081t10n) X 2 (standard
siZe)fX»S (anchor size). None of the main effects ‘were
| found to be Significant However two 31gn1ficant

finteractions were in ev1dence a significant standard

d81ze X anchor 51ze 1nteractlon F‘(1,9)'='lln4,‘2<.01,i
h'and a-s1gn1f1cant order of anchor presentation X standard
51ze 1nteraction F (1 9) = 12, 23 Eg,Ql;‘fﬂll other; |
u‘1nteract10ns were nonsignificant A |

| The mean CE (collapsed across order of anchor
l.presentation factor) for recall of the flve anchor stimuli
i when each was presented in context with a standard monement
: length of 15 cm or 40 cm, is 111ustrated in Flgure 18 ,VThe

4

B 51gn1flcant 1nteraction between standard s1ze and anchor _

‘yfs1ze can be seen im Flgure 18

The s1gn1ficant interaction between order of anchor

presentatlon and standard s1ze is illustrated in Figure 19

-
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Discuésion

Slgnlflcant d1rect10na1 bia51ng was in ev1dence in

1_thls study Results of the analy81s on CE were that

s1gn1f1cant d1rectlonal bias1ng occurred 1n recall of': the ‘

i 40 cm standard movement "The f1ve anchor Stlmull falled

:Pthls statement must be quallfledk There is no basellne data

».for thls condltlon four of the anchor Stlmull were 1onger -

- \

to produce 51gn1flcant d1rect10na1 b1a51ng 1n recall of the

’15 em standard movement 1ength

' Although the d1rect10na1 b1asing effects were‘Eon— A

's1gn1f1cant in- recall of the small 15 cm standard movement

~

»than the 15 cm standard and thus produced p031t1ve shlfts

fln recall CE The very small anchor (5 cm) should have %LU

;*produced a negatlve Shlft 1n CE accordlng to retroactlve -
5ass1m11at10n theory, but due to a proactlve contrast effect

"produced a pos1tive shift in CE | The overall result for

’f_recall of the small 15 cm standard was f1ve pos1t1ve shlfts';

1n CE for all five anchor condltlons These flve pos1t1ve

}fshlfts 1n CE d1d not s1gn1flcant1y dlffer from each other

a basellne data p01nt ga signlflcant Shlft in CE may have

.'had a 15 cm control anchor (A =K) been 1ncluded to prov1de o

R

been recorded (see Flgurey17) The 15 cm standard recall.v'
. b1as1ng effects due to the f1ve anchor st1mu11 followed--i
_the same general pattern as the 40 cm standard recall

b1a51ng effects but to a lesser degree

Twp facts are noteworthy for the directional b1as1ngal '}

found in this study, Flrst considering the CE: shlfts ; 'E;f"
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a53001ated with recall of the 40 cm standard movement
Slgnlflcant d1rect10na1 b1as1ng occurred over the mlddle
‘three anchor lengths,’ é’\gg cm, 35/cm and 55 cm: The
negatlve and pos1t1ve shlfts in recall CE for the 25 cm

35 cm, and 55 ©m anchor condltlons conform to a nctnoacttve

aéALM&KaZLOH predlctlon and v1rtua11y repllcate the flndlngs

of Experlment 5' The extremely longer (75 cm) and shorter

"}(5 cm) anchor st1mu11 produced pnoacttue contnaéi effects

,g'The extremely long 75 cm anchor caused a s1gn1f1cant shlft

1n recall CE mov1ng from a pos1t1ve shlft in CE of 0 75 cm

\w1th a 55 cm anchor to a negatlve shlft 1n CE. of -3 19 cm

'E'W1th the 75 cm anchor The extremely small 5 cm anchor

condltlon prov1ded the second p01nt of 1nterest : Here a
vhnegatlve shlft 1n CE Was observed in recall of the 40 em o
hstandard movement wh1ch conforms to an ass1m11atlon v1em—‘.
apornt However the negatlve shlft 1n CE w1th a 5 cm anchor
ftwas Keéé than the negatlve CE sh1ft as5001ated w1th the' ”

Ft'25 cm anchor condltlon Interpretatlon of such i result 1s n;h“

o -

7that both ass1m11atlon and contrast effects were 1n evidence 3

‘:“V,for the extremely small 5 cm anchor cond1t10n (see Flgure 17)

M'ThlS as51m11at10n and contrast interpretatlon is further
*supported by con51deration of the CE shlfts in recall of the

15 cm'standard movement The 25 cm, 35 cm,_and 55 cm. anchors -

, ",all prov1ded pos1t1ve shlfts in CE. that increased as the

anchor 1ength 1ncreased : Retroactlve a581m11at10n predlcts o
"these p051t1ve shlfts 1n CE for the 25_cm4,35 cm, and 55 cm’ o

'Hanchor cond;tions. Simllarly the 75 cm anchor produced a o

/
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pos1t1ve shift in‘éE butdwas no more posftive‘than-the CE
"shift caused by the much smaller 25 cm anchor ‘Again it
??would appear that both alretroactlve ass1m11at10n and a
proactlve contrast effect were comblnlng to reduce the‘
pos1t1ve Shlft in CE for the 75. em anchor cond1t10n ~ A
'true proactlve contrast effect would be a negatlve CE shlft

£ o

~for recall of a 15 em standard when presented in context
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;w1th a 75 cm anchor stlmulus Instead a depressed p051t1ve'

RV

o fshlft in CE was noted indlcating that a proactlve contrast

reffect had supressed the retroactlve ass1m11at10n effect to

- some degree

The 51gn1f1cant d1fferent1a1 b1as1ng effect of the same .

;hnflve anchors on the short 15 cm standard and the 1ong 40 cm

fstandard add further support to the contentlon that small 'i'yf

| movements and 1ong~movements are encoded dlfferently

"Several MSTM researchers have reported that movement 51ze

tffaffects retenttpn characterlstlcs (Duffy, Montague Laabs

\ i

";& H1111x 1975 Laabs 1974 1977 1980 Posner & Keele

1969 Stelmach & Wllson 1970) v Laabs (1974) reported that

f.jan 1nterpolated movement only provided 1nterference for

N '

5:‘longer d1Stances but not shorter d1stances or, end 1ocations

- In the present study the five anchor stimuli were able to ‘E"

-Zblas recall accuracy of the 40 cm standard to a greater :.,
fdegree than they were able to bias recall of “the 15 om f
._standard Proactlve contrast effects were also more pre—,1
‘”domlnant in the 40 cm standard recall conditlon . A small

';movement length of 15 cm appears to be coded qultei"

(S
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“eff1c1ently 1n memory ‘and ‘is not subJect to 1nterference
.:effects from anchor movements to the same . degree that a
longer 40 e movement is affected The findlng where1n
_:flong and short movements were not equally affected by |

;anchor 1nterﬁerence effects llends support to Laabs"'

;(1977 1980) theory of dlfferential encoding accordlng to“"
’pmovement length | o { | o i
The catch trlal data’ supported the findings 1n the gi

v

~;ma1n experiment Although no ma1n effects were s1gn1flcant

’f“the shlfts 1n CE due to the various anchor st1mu11 were not

Ll

only ev1dent but followed ass1mflation/contrast prediction o
- :
_(see Flgure 18) Con51der1ng first recall of the five

'gianchor st1mu11 when each was presented 1n context w1th the fhf

Th15 cm standard movement The CE shifts assoc1ated w1th

:‘;reproduction accuracy of the 5 cm 25 cm and 35 cm. anchor ‘

“‘f'movements conform to a retroactive a351m11at10n prediction

'“;Recall of the 55 cm anchor produced a p031tive shlft 1n f*"'

TTCE whlch conforms to ‘a proactive contrast predlction }ff,lfhctffg

'T-The condition whereln a 15 cm . standard was presented in ’

' .fcontext w1th a. 55 cm anchor conforms to the s1m11ar

hcondition tested 1n Experiment 4- where a 15 cm standard Th;;f'

‘i.,hand 60 cm anchor were presented in the same context

n‘;Slmilar results were obtained in that both e11c1ted contrast
3keffects Thevextremeff long anchor of 75 cm also produced

e pos1t1ve shift in CE which may be considered a proactive}ﬂ“
‘contrast effect | D o ' '

Recall of the five anchor stimuli :when each was



',’effect was' océ

: 7{b1a51ng effects associated with the 5 cm anchor movement
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_'presented in context w1th the 40 cm standard prov1ded

{

' similar.asslg;”Wx;mn/contrast results The pos1t1ve and

wf-negative:CE-j

recall of the 35 cm and 55 cm anchor
_stimulifreSpé; conform to an a531m11at10n predlctlon
o Theh75 'C‘?; ' Qduction.shiftjin‘CE7was also:negative
| gree than the 55 cm anchor CE shlft .
,-Interpre Lot the 75 cm anchor recall shlft 1n CE is-

| Cthatfboth’ actlve as51milatlon and proactlve contrast
effectSCWet n. ev1dence for thls condltlon w1th retroactlve
':aséfmilatio ffects domlnatlng Recall of the 25 cm anchor
frdid:nofteom ;tely conform to the expected predlctlon A;'
L;pos1tlve sh1 1n CE would be expected from ass1m11at10n ;'
'rtheory Thls eccurred but was very close Lo zero in nature

'Hland a full 1 12 cm below the p051t1ve CE sh1ftrassoc1ated

Jhdw1th~the 35'c ' ‘chor recall It 1s unllkely that a_contrast
xtng 1n the 25 cm anchor condltlon as thls;fC
?dlstance 1s only 15 cm smaller than the standard 1ength of
rfAO cm. One tentatlve explanatlon 1s that the 25 ém anchorii'h
ficould be cons1de;ed a falrly small movement length and so
fmay be falrly res111ent to anchor movement 1nterference |
effects - Support for th1s explanatlon 1s not found w1th’the
‘A larger positive shlft in CE was found in recall of the'j“
'nf5 cm: anchor than in recall of the 25 cm. anchor hence small.
Vmovements can be subJect to interference effects o However,

-the reproductlon of extremely small movement lengths

deserves a word of cautlon Conforming to Hollingworth s ”rw

‘{
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s N o 7~~ SR - C v' ' T
';(1909 1910) central tendency effect there’is a.tendehc§fA
m to overestlmate short dlstances and underestlmate 1ong

/

1d1stances : The long dlstances employed in the present

Tserles of studles have been both underestlmated and

' "mi:overestlmated ~he extremely short dlstances howéver

i \

_have been cons1stent1y overestimated 1n all condltlons

;:tested Indeed the condltlon where an extremely small

!

-movement 1ength (5 cm) is presented 1n context w1th a long§

,(40 cm) movement lenéth presents a: condltlon Where
vf-fproactlve contrast would be expected '«A negatlve sh1ft RURREE

'-1n CE is the expected outcome on the bas1s of proactlve

~(contrast for recall of an extremely small 5 em’ movement

- a
when presented in context w1th a 1ong 40 cm movement

“Just the oppos1te waswfound reproductlon of the 5 cm. movement
.7m:1ength was cons1stent1y overest1mated The- tendency to
’-;;5;3€ overestlmate smaIl movements may contamlnate anchor effects. “
e zand cons1deration must be glven to such condltlons .?fdf';gtp;*t

"J; The s1gn1f1cant interactlon found between standard o |
‘bsfze and anchor s1ze 1s\to be expected due to the ch01ce of
“fanchor and standard s1zes chosen for this study The small
'f=fgd15 cm standard movement when presented 1n context w1th the
A 1ong 55 cm and extremelyilong 75 cm anchor movements
iph_//prov1ded a contrast effect and caused pos1tive Shlfts 1n'
anchor rscall CE Convirsely,_the 1ong 40 cm standardazfm

movement when presented 1n context w1th the 1ong 55 cm‘"*

iand extremely long 75. cm anchor movements produced anfj.fqg

> . .
e Q

'itass1m11at10n effect and/thus caused negative shifts in,f:w:ﬁ‘"o
f
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\ .

'anchor recall CE (see Flgure 18)

- The s1gn;f1cant 1nteractlon found between order of
’anchor presentatlon and Standard s1ze is a 11%t1e more.hbg_ ‘i_' |
.:dlfflcult to explaln The 81gn1flcant 1nteract10n effect |
'i1s 111ustrated in Flgure 19 The tendency to over and 1.: 1.;: : t‘@

'underestlmate anchor movement 1engths was contlngent upon R

o the anchor pos1tlon and standard s1ze The 1nteractlon’

_effect is reflected in the anchor recall CE data in:

'*:Tables 23 and 24 Earller it was reported that recall

”f:?of the 25 cm anchor when presented 1n context w1th a

'__&15 em standard d1d not completely conform to the predlcted
fgtdlrectlonal blaslng The 25 cm anchor Condltlon also
_mftlncluded an order of presentatlon effect Negatlve s ;;dQ.h.; ;hf:.j
p;pos1t1ve shlfts 1n recall CE were 1n general contlngent C R
:fion whether the anchor preceded (AK) or f0110wed (KA) the ,,“.,
,standard movement 1engths A simllar order of presentatlon'

! effect occurredfln recall CE shlfts for the 75 cm anchor

;{when presented 1n context w1th the 40 cm sta&dard movement

g D1fferent1a1 bias1ng effects due to order of anchor ffﬁi'f

presentation would contrlbute to an interactlon effect: “fﬁ_‘z#ft'
| Recall of the 75 cm anchor when preseqtgd in contexti A

’ ’w1th the 40 cm standard resulted in both a negﬁtlve ( 1 61

’ flxcm) and a pos1t1ve (0 55 cm) shift in CE dependent gion,'

i ‘-.5order of anchor presentation The differentlal b1a51ng

A o

"'fassoc1ated with recall of the extremely long anchor stlmulus'

“'Cﬁmay be an artlfact of one trlal data and a small sample 51ze

'-i;or 1t may reflect a competltlon for dominance between 't,»““::‘
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A

_proactive contrast and retroactive assimilation effects. ,
. If this were the case, order of anchor presentation
may be' an important consideration when the anchor and

standard h0vementé?are considerably different in length.
s B ’ . - @ g
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‘Movement AmplitUde Anchor Effects

and Recognltlon .

| At the outset of this serles of experlments onerf the
pr1mary obJectlves was to test the efflcacy of a,
recognltlon paradlgm in a context effect MSTM study The
f KAK recognltlon paradlgm Was . employed with a standard

o movement of 15 cm and anchor movements of 10 cm, 20 cm

~and 25 cm 1n length Very few s1gn1f1cant results were oo
s obtalned Wthh eventually prompted a move to a reCall

paradlgm - Agaln nons1gn1f1cant dlrectional b1as1ng effectS'

' were found when us1ng the 15 cm standard in movement»

.o e

reproductlon
There 1s.a llkellhood that small d1stances may be v

treated dlfferently (coded) to long dlstances (Laabs

, 1977 1980) Further there is ev1dence suggestlng that

small movements may be more rehearsable and so become

(less affected by structural interference (Keele & Ells

1972; Posner & Keel ; Stelmach, 1970; Stelmach &

Wl‘son, 1970) S ch~factors'as coding and rehearsability

see rov1de' all movement dlstances with a res1stance

agalnst ‘the effects of anchor st1mu11

"The use of the short 15 ¢em standard‘movement ,coupled‘

with those response b1as1ng effects due to unJudged stlmuli

(Poulton 1979), may have been respon31ble for the non-
s1gn1flcant dlrectional bia51ng effects found when the KAK
recogn1t1on paradigm was employed in the previous -

+

experiments.
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\

- Recognltlon paradlgms have apparently been employed
in very fequSTM studles (Hall, 1977 Kantow1tz 1974,
Laabs, 11978; Marshall, 1972) . The-results from’ such
‘MSTM récognltlon studles form very 11ttle unanlmlty |
Marshall (1972) reported detrlmental effects of delay on
vthe recognltlon of klnesthetlc 1nformatlon but Kantow1tz |
‘(1974) falled to support th1s conclu51on Recognltlon
performance was found to be substantlally poorer for a . : .\z
,dclong dlstance compared to a. short dlstance 1n H£ll S (1977) |
) study : However Kantow1tz (1974) reported Just ‘the = .
oppos1te and concluded that superlor recognltlon occurs yl
"for greater movement lengths Hall (1977) further stated
'pthere was a hlgher probab111ty of g1v1ng a £QAA than _f

Judgment than a gﬂeathcn than Judgment for a short

cr1ter1on dlstance when a Judgment of equal IO was

'1nfact correct The reverse was found for the Ionger ; o i

dlstances in the movement range employed by Hall* 'In

‘ those instances there was a h1gher probablllty of g1v1ng a o
‘ .
g@eaten than Judgment than a ieAA than Jud“ment when a .

judgment of. gua£ to was 1nfact correct In Experiments 1

h and 2 where the.anchor standard and comparlson stimuli
were each 15‘cm-in”1ength,-the mean-proportion of» |
’VJudgments K2<K1 were ‘on average 0 42 and 0 45 respect1ve1y,
'when a judgment of equal to (0 50) would have been correct
“This f1nd1ng‘is the exactareverse of Hall's results for
short'movements, and indicates that there 1s a tendency to

‘judge the comparison stimulus’ as belng gacatcn than the
=
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. standard-stimulus‘whenlinfnct‘n judgment of hguazhto
would be correct w o B |
The dlscrepancy noted may very well be due to the-
1nc1u31on of a th1rd stlmulus (anchor) belng presented
'in Experlments l and 2 (Hall 1nc1uded only standard and

comparlson st1mu11 in h1s study) f Th1s is borne out to
vjf' ’

fsome degree by the results of the tlme—error study in
Experlment 1“ When two equal movement lengths were‘
z“presented the average K2<Kl Judgments were 0. 49 The3

.,proportlon of Judgments O 49 is very close to chanLe (0. 50),

lu:Wthh would be expected for equal movement lengths,'and>~

fso the Judgmental blases suggested by Hall (1977) are not .
':psupported for the 15 cme movements - :
The d1screpanc1es reported between the varlous MSTM )

‘ recognltlon studies could be attrlbuted to dlfferences 1nv

:experlmental procedures and the: subgects responses h]'“v

'5requ1red Consequently compar1sons between MSTM recognltlon a
‘h‘studles mdy be 1nvalid Apart from differences 1n response
requmrements ‘the movement dlstances employed 1n the varlous
studles were dlfferent Indeed there is: complete variatlon -
TJ*1n MSTM llterzture as to what oonstltutes a. 'small' and; |
'long ‘movement Hall (1977) cons1dered 5 cm as small nnd
25 cm as long, whereas K;ntow1tz s small movement was 16 cm.
1f it is assumed that there are differenGES in the encoding
~and retentlon characterlstics along the dimens1on of =
movement 1ength (Laabs 1977 1980), then comparlson .

,between studies ut11121ng different movement distances

4
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cannot be legltimately made

Laabs (1977 1980) @sserted that small movement .
lengths mlght be encoded differently to long movement
'lengths Short movements may be r%coded as two p01nts

in space and. encoded 1n a sensory store Long movements,,;

on the o@her hand are assumed to be remembered more on

,:"the attribute of distance whlch would 1nvolve movement -Q

‘ duratlon Further it is poss1b1e short movements may be

'rehearsed (Keele & Ells, 1972 Posner & Keele, 1969

"jStelmach 1970 Stelmach & Wllson f1970) and so become

"fairly re51stant to structural 1nterference from anchor
j»movements _ Longer movements however may not be:‘
*yrehearsable and so w1 1 be prone to structural 1nterference
? from - ‘anchor movements (Laabs, 1974 1980) The follow1ng
.'hexperiment was,established to test for directlonal b1as1ng
ﬁfrom anchor movements when a 1ong movement length was o
w‘employed as standard and comparlson in the "KAK recognition
_paradlgm : Slgnificant d1rectlonal b1a51ng effects were |
u'found 1n Experiment 5 for reproduction of a standard
movement of 40 cm when presented in context w1th anchor
movements of 20 cm and 60 cm. Simllar distances were

'employed in the following KAK recognition experlment because

— P ; ‘\s__\
o — t
ot

of their known d1rect10na1 biasing effects RN
Slgnlflcant directional biasing 1n reproductlon o

o accuracy was found in Experiment 5 with standard and anchor\\

lengths of s1miTa;)distance to those employed in this v_"'\\"\\‘}t

study. The long (60 cm) and short (20 cm) anchor movements



caused siénificant.shffts in the recell éE of'a'40‘cm
standara.movement:l Both anchor 1engths prov1ded
'rdlrectlonal b1as1ng effects approprlate to a retroactlve A
a831m11at10n 1nterpretat10n (Helson 1964)»- Further

11t was shown in Experlments 1 and 2 that the respectlve

.»pos1t10n of the anchor in a KAK recognltlon paradlgm

o ;‘brought about dlfferentlal blasing effects 1n recognltlon'

'fh'Judgment Slgnlflcant d1rect10na1 b1a51ng due to. the ‘j

143.

- anchor movements and d1fferent1al b1a81ng effects dependent_v

‘s’upon anchor p051t10n may therefore be ant1c1pated 1n the

ifollow1ng.study % Consequently, a set of a, pr10r1 planned .

B comparlsons were constructed as a test for these expected

'fjdlrectlonal b1as1ng effects

5 §€ :"v t_.:."{:h:. ::*:€ff.jo{ ';Qt 1¥f.g;\;;_ﬂ,»
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Method - o -: o El . .

Flve male and flve female subJects (aged 24 31 years)

) voluntarlly part1c1pated in thls experlment The ten

»

"SubJeCtS were graduate students who wrote W1th thelr

zfrlght hand..

' ~'Apparatus and Task

‘ '_"prov1de movement dlstances

'control of movement duratlon an_

The apparatus was. 1dent1cal to that descr1bed in. ///D

'hExperlment 5 A llnear Sllde bar and cursor served to

i Interval tlmers prov1ded

‘nterstlmulus 1nterval

The task was 51milar to that reported in Experlments o
';l and 2. Three movement 1engths were presented (Kl A,. |
fhand K2) each trlal The subJect was postcued to make‘a,

httrecognltlon Judgment between Kl and K2 on the bas1s of »“

'5.1ength Both the stlmulus duratlon and 1nterst1mulus

'halnterval were set at 4, 5 seconds (Note SUbJeCtS retained

"vhold of the cursor throughout the experiment)

E of 20 cm 40 cm, and 60 cm

Des1gn B f-'~“,.7 fnl"' R L ”r,' s vif, PR

o

' The experlment was a- factorlal des1gn (3X3) in whlch

: Aall ten SubJeCtS were tested under all 1eve1s of both

‘efactors namely anchor position and anchor 51ze The b

three levels of anchor positlon were a precedlng anchor (AKK)

‘qan interpolated anchor (KAK) and a' f0110W1ng anchor (KKA)

The three levels of. anchor size were anchor movement lengths

/., '

o
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'”Procedure . S - : Y
The procedure was very 81m11ar to that descﬁﬁbed 1n-' |
'vExperlments 1 and 2+ SubJects rece1ved ‘three movement

< .

1engths ‘of Wthh two were compaged on the dlmen51on of

"_1ength ’ The only changes from Experiments 1 and 2 were

. in the postculng and response procedures The subJect

N

ﬁwas verbally postcued to make a recognltlon Judgment
?between two of the three movements on the bas1s of 1ength
:.A verbal response 1nd1cat1ng Whlch of the two comparlson
'n'movements was longer oa shorter ‘was 81101ted by the
subJect SubJects -responses were balanced by postculng
¥ one-= half the subJects to make Kl vs K2 and one half to
"hmake K2 vs Kl comparlsons These changes were necessary
”fas all subJects were bllndfolded throughout the testlng
.se351on ' 4 | h S
:"Each subJect recelved flve trlals for each of the n;ne

N C
exper mental‘conditlons Distributlon of these 45 trlals

73'1s given. 1n Table 25,

Th‘ standard movement (Kl) and comparlson movement (K2)

v,,'”were each set at 40 cm The three anchor lengths used

}'Were;20_cm,d40 Cm “and 60 cm, thus providlng anchors less

- than*7equalfto »and greater than the standard and comparlson

' \
fmovement length

In addltlon to the 45. experimental tr1a1s 60 catch“- .

"trlals were administered | The 60 catch~tr1als were made up
as follows: Of the n1ne experimental condltlons, SlX

1nvolved real dlfferences between K and A while three

4
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IO

Distributionaof.Trials Among the.i:'-‘

”_' . Four Conditionsﬁﬂ L

©No.of 7
relals

'Conditionzl '!"f"-

B

conpartson, -

e ‘J}i&vv' 

: ‘,15:

= 60

Interpolated = KAK

 Following = KKA

:  'Assértéd;Cat;hfTriaisir]f,A'

o

FF;ecedihg = AﬁK§ ;1 x.f

"1 vs.

@“1<vs}”

2ve 3

: NO,T'E

o

v\’,

Standard and Comparison Stimuli

A Anchor Stimulus o
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conditions ﬁld not 1nvolve a dlfference (Kl = K2 A)

Catch trials 1nvolved comparison - Judgments between K and Aé'
,7for the 51x real difference conditlons (A?le or K2)

' Whether A was compared to K1 on to K2 was determined by |
-hcounterbalanced Selection for each catch trlal The‘s1x'
'_catch trial condltion Judgments of A vs. K when A: '
';phy31ca11y differed from K occurred a total of 30 times.av.'

“Each’ subgect received f1ve trlals for each of the 'six -

3 - .
I Lo

catch tr1a1 conditlons
The remalnlng 30 catch trials 1nvolved recognitlon
»Judgments between three movement distances, each of a

fdlfferent 1ength Only three movement distances were used

7,

‘iﬂfthroughout this experiment namely, 20 cm, 40 cm, and 60

oo o |
Cm‘h There are SlX p0851b1e presentations of these three-djt‘,q

'1dlstances (e g 40 60 20) and each of these occurred a_:,;

Tfftotal of five tlmes Comhhrison Judgments were requested

1

thf‘between two of the three movement lengths ' Comparison

-lhdec1sions were determlned by counterbalanced'selection for

| '_Veach of the 30 catch trials

The catch trials served two purposes B
‘N,dl;t They prov1ded comparlsons requesting dec151ons
1nvolv1ng movements other than Kl vs K2 : Hence subJects
'”thcould not depend on K1 vs. \KZ strategies only o
i2f: They prevented subJects from expecting two <

.1movements of similar length each trial

The 105 total trials (45 experlmental and 60 catch )

: trial) were randomly separated : Subjects received 50 trials
P :
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L in the first testing sess1on and 55 trials 1n the

f'second seSS1on (held on a subsequent day) Ten practice
‘trials were given prior to each testing session Of the
l, . . \_ /r :

5";j;,ten practice trials, eight 1nvolved real differences so ' _A;
Yoo ' “

the experimenter could note 1f the subJect had failed to

i

T grasp the procedure

i)lhf‘fnata Analysis J

g “Intorder to make ‘the. Kl—vs K?Jjudgmentsycompatible;’
w1th the K2 vs Kl Judgments, K1<K2 Judgments were. converted‘
":;to prOportions and th1s value subtracted from unity | Thus

FJO 4 Judgments Kl<K2 were equivalent to a proportion of 0 6

.~

K2<K1 Judgments

?fgfbiﬁ}fj The proportion of Judgments K2<K1 for all three anchor e

N

:positions, w1th each anchpr s1ze 1s presented 1n Table 26

'tf Results7t |

";/ The proportion of judgments K2<K1 were submltted to =

RS

54 a two—way repeated measures analysis of varlance The malnhfgliff'“
‘ﬁ effect Pf anchor 51ze was found to be 31gnuficant F (l 9) =
4 25 R< 08 conservative F test and F (2 18) 4 25, |

2;< 035 normal F test“: A 81gnificant anchor size X anchor_a.

position interaction was also evident F (1 9) = 4 83

p < 06 conservation F test and F- (4 36) = 4. 83 'E <. 01
?Qj?. normal F. test The anchor p051tion main effect was not -
gﬁﬁf 51gnificant f,u,*f | |

The proportion of judgments K2<K1 under each anchor

level ‘ anchor positions, is illustrated in
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. each condition of anchor placement (P, I, or F) constitute
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: “%i'
: Figure 20

-4

A set of a prlori planned comparlsons were constructed

,to test for both 81gn1f1cant directional bias1ng due to anchor.

Hl

’s1ze, and 51gn1ficant differentlal bias1ng effects due to v

g

1
anchor p081t10n Comparisons between anchor s1zes WLIh&n

fnine comparlsons _and comparisons betwean anchor placement

r‘}conditlons for eabh anchor Size constltute a further

»Pnine comparisons Such a large number of multiple

"‘fcomparisons 1ncreases the chances of making a Type I error

° 1:Dunn s (1961) multiple comparison procedure * wh1ch takes.",'

‘7@ ;1nto account the number of comparisons to be made by

"f'splitting up the level of s1gnif1cance (a) among the'j-:7
Jplanned comparisons was therefore used ** o )

Results of the analysis WLtth each anchor placement

3

e rconditlon were that 51gn1f1cant d1rect10na1 b1as1ng effects

"'17EOCCurred in the preceding (AKK) condition only iThe{{i

"'prroportion of judgments K2<Kl with an anchor length of 20 cm,

'hwas s1gnif1cantly lower than both the 40 cm anchor o:1 <. 01)

lﬂ;and the 60 cm anchor (p«: 01) Judgments ' The 40 cm anchor ,¥”

f Judgments 1n the preceding (AKK) condition d1d not

~,fsign1ficant1y differ from the 60 em anchor Judgments
| i - ,w,_ |

. *3 Miller (1966) has used the de31gnation Bonferron1 t ’]‘,
: statistic for the same procedure . e

This test like t e multiple t ratio, does not :_;77.f,;; d'-v

require a prio ignificant over -all F ratio
(Kepple, 1973 Kirk 1968) _

<2
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Resultsiof the analySis be ggeen each anchorﬁ

placement condltlon were that. s1gn1flcant d1fferent1a1

o

.b1a81ng‘effects occurred The proportlon of Judgments

KZle for the short 20 cm anchor length in the precedlng’i

. (AKK) condition, were s1gn1flcant1y lower (E‘< 05) than‘ ,
the proportlon of judgments K2<K1 for the follow1ng (KKA) { .
condltlon under the same length of anchor Conversely, _ |
.,.the p#oportlon of Judgments K2<K1 for the long GOkcm anchor

in the precedlng (AKK) cond1t10n were 51gn1ficantly greater

(B<:O 1) than ‘the proportlon of Judgments K2<K1 g‘r the

o follow1ng (KKA) condltlon under the same length of anchor

_.When the anchor was 40 ‘em 1n length, Judgments d1d not
's1gn1f1cantly differ between the precedlng (AKK) and
following (KKA) conditions Th1s signiflcant anchor
\331ze X anchor positlon 1nteract10n is. 111ustrated in
Figure 20, | | ‘ |

The proportion of‘judgments.K2<K1 for'the interpolated
condition (KAK) dld not significantly differ from either

the precedidg (AKK) or following (KKA) condition judgments.
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N
Discussion

Anchor movements presented in context‘with a standard
and combarisOn moyement length,,caused:sigﬁificant directional
biasing in recognition judgment. The effects of.thetanohor
stimuli appear;to'be the result of a’'process of‘retroactive
as51m11atlon (Helson' 1964):rather than one involving |
proactive contrast (Ellls' 1971;‘1973@). _This must be
qualified by the following considerationsl ‘

;Significant directional biasing in recognition judgment
occu;;ed in the preceding (AKK) anchor condltion only
.Although not s1gnificant directional bia51ng was ev1dent
for 1nterpolated (KAK) and follow1ng (KKA) conditions
-(see Figure 20) . The directional bias1ng effects for all
three anchor placement condltions (AKK KAK, KKA) conform
exactly to the prediction outlined in Experiment 1 for a
retroaotine assimilation-interpretationfi Both the
preceding (AKK) and the interpolated (KAK) conditionsﬁl
’provided the same biasing trends for small and long anchor
movements, even though the interpolated bia51ng effect was
somewhat depressed. Generally, in both the preéedlng and
interpolated conditions, a small anchor caused subJects to
respond.K2>K1 while‘a long anchor caused“the response"
K1>k2, even though K1 was equal to K2. R

_When the apchor movement followed the standard and
comparison movements (KKA), the directional bias1ng effects |

were in the opp site direction to those associated with the

preceding and i terpolated cond?tions The directional



hiaSiné effects in the,following-(KKA)'conditiono‘
uwere not significant but'the general trend was duite
ev1dent . Infact _there was a s1gnif1cant 1nteractlon
between the precedlng (AKK) and follow1ng (KKA) condltlons
due to the opp051te d1rectlona1 blasing effects of the long
and short anchors in those two conditlons

' Overall the results conform exactly to a retroactlve
a551m11at10n 1nterpretation ' Thls 1s not too surpr1s1ng

‘as a s1gn1f1cant retroactive aSSlmllatlon effect occurred

s
\(\’ B

for S1m11ar anchor and standard movement lengths 1n.n'
. Experlment 5, tested via a recall paradlgm The results

however, establlsh the efflcacy\of the KAK recognltlon
‘ paradlgm for studylng context effects. 1n movement Judgment

_ One result wh1ch 1s a little dlfflcult 'to exp%aln

occurred in the precedlng (AKK) condltlon when the anchor
“movement length was equal to. the.standard and comparlson
moVementsk(l.e. A = K1 = K2). There should bé no d1rect10na1
‘ biasing effects whén'the anchor, standard, and comparlson
movements,nre all of the same length. .This,wes the caseAfor
the interpoiated (KAK) and following (KKA) conditionS"

where mean proportion of judgments K2<K1 were around 0.5

1
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" chance level. A large positive-time-error, however, occurred.

in ‘the preceding (AKK) condition, where subjects’chose K2<K1
68% of the time. A‘negative”time-error (K2>K1) isxthenusuel
'flndlng in perceptual judgment studies with interstimulus
intervals of more than three seconds (Needham, 1934). ‘The'

positive time-error ef:ect found in the preceding (AKK)

ek mm i

X s £ bl




condition is difficult to interpret but'may-be in part
" due to the small number of ‘trials glven for each condltlon
(flve tr1als) Convers1on of the data (i.e. five Judgments)
1nto proportlon of Judgments K2<K1 resulted in‘only
}even numbered proportlons The chance proportlon 0.5 could
fnot be attalnedr Consequentlyg unbiased Judgments Wthh ¥
”}should produce the.chance proportlon 0.5 had to“be reflected
by the proportlon 0. 4 orhg 6, which may, in’ 1tse1f ntroduce
KQa Judgmental blas ThlS does not" seem llkely however as'this
form of blaS was not reflected 1n s1m11ar A=Kl=K
| condltlons when the anchor was placed in an 1nterpo1ated
(KAK) or follow1ng (KKA) pos1t1on
Placement of the anchor movement in - the precedlng U T Gt_"
condltlon (AKK) produced the'greatest dlrectlonal blas;ng' fc> |
effects‘in recognition judgment }The interpolated L o
‘condltlon (KAK) followed a similar trend to the precedlngxén‘
condrtlonf but was somewhat depressed in 1ts b1as1ng effects *vt
The findlng of superior’ biasing when the anchor preceded
the standard (AKK) than when it followed the standard (KAK),
supports the similar finding iniExperiment 3, but is_not in
agreementtwith other MSTM,Studies (Craft, 1973;'Craft &
Hindrich, 1971). However,_as.was stated in Experiment 3,
‘COmparisons betWeen such studies and the present one may
‘not be 1egit1mate due to the. different paradlgms and
‘procedures used
It was ‘noted in Experlments 1 and 2 that a negat1Ve

‘time-error effect seemed to be in evidence causing most
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- judgments to be bélow the 075 proportion level." '"&hls was
not the case in this study and is probably a reflectlon
of the catch trlal data ; In Experlments 1 and 2 no‘attempt
‘was made to control subject strategies whereas in this
"study the catch tr1a1 data attempted to achleve such a
control; The catch trials employed in this study seem’ to
'.have'beenhworthwhlle Flrst they gave -the experlmenter
"contlnuous 1ndlcat10n as. to whether or not a subJect was
“.folloW1ng the 1nstruct10ns correctly, and second they

. helped ma1nta1n subject attentiveness When three dlfferent
‘::dlstances were presented (each belng 20 cm apart) subJectS';:

were . aware thelr recognltlon decls1ons were correct Th1s
.'form of pos1t1ve feedback seemed to help malntaln subJect
1nterest 1 Indeed, of-the 60‘catch trlals not one SubJeCt
responded with an'incorrect decision: In add1t10n the
:catch trials were able to control subgect strategles This
fact 1s “supported by the falrly low 1nter1nd1v1dual-.

varlabllity as5001ated with the results of the short and

long anchor movement cond1t1ons (see Table 26)

)
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. General Discussion

The retroactivefaSSimilation,effect (Helson 1964) is
‘ the most prevalent flndlng in MSTM context studles A:
number of researchers however have reported condltlons S
Wthh d1d not produce the expected dlrectlonal b1a81ng
.*assoc1ated w1th a581m11at10n theory (Herman & Balley; 1970
errr,41978; Laabsf i971 Lev1n Norman &. Dolezal 1973.
”'"Patrick :197itfStelmachx&,Barber, 1970 Stelmach & Kelso
1973 Stelmach & Walsh 1972 1973) At the outset of the |
tb."rpresent serles of experlments several reasons were post—-‘
;'ulated as to why d1rectlona1 b1asing does not occur under-l

all anchor condltlons One reason con51dered the poss1b111ty.tﬁ

‘,;of proactlve contrast effects (E111s 1971 1973a) operatlng e -

in oppos1t10n to a551m11at10n effects Proactlve contrast j
effects ‘were not only 1n ev1dence in the present ser1es of

V studles but were found to comblne with ass1m11atlon effects‘

’resultlng in a decreased ass1m11at10n d1rect10na1 b1a31ng

effect Contrast effects were : found to occur when the: anchor'
: range 1nc1uded movement 1engths extremely longeﬂgynd/or

- extremely shorter than ‘the crlterion movement length A

'i;form of perceptual 111u31on (proactive contrast) can

i therefore occur over certaln movement ranges ' MSTM
‘}researchers must be cognlzant of a perceptual b1a51ng effect N
that w111 alter reproductlon and recognltion performance

- but is not,related to_short—term memory processes.

158
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Differential directional b1as1ng effects were found

in that Cﬂ?terion movements of different length were not

';affected to ‘the same degree of bias by anchor movements -

vSmall,movement_lengths appeared - resnstantntofthe anchor'

”biasing'éffects-over afWide‘range of anchor.movement'

length. The finding that small movements were res1stant~e

to anchor 1nterference effects whereas long movements wereb

’i’not; adds to the grow1ng ev1dence that different movement
_lengths may result 1n thelr correspondlng memorlal 1tems 3

'fhhav1ng dlfferent retention 1nterva1s (Duffy, Montague

Laabs,:&‘Hllllg 1975 Laabs 1971w'1974 1977 1980

'ddposnerd&fKeele 1969 ‘Stelmach & Wilson 11970).

‘H Very. small movements in thls series of experiments i;i'
hwere con51stent1y overestlmated and any directional b1a31ng dJ'
.effects due to anchor stimuli may have been confounded w1th

~ the range effect (overestimation of small distances under— -:'“‘

estimatlon of long dlstances) which 1s known to occur 1nu |
fmovement recall (Hall 1977 Pepper.& Herman, 1970
'wllberg & . Hallv 1976) The range reffect or central e

’j-tendency effect has been well documented both w1thin and

outs1de of the laboratory setting The range effect is"':

'-not merely‘errors in estimation but represents a fundamental

Vmode ofébehaViour;* Griffith (1949) studied the behav1or

‘eof speCtators who placed "bets” on horses at the racing track(v

i’He found thatithe objectively poorer risks on the bas1s of

- past performance were overbet and the better ones were

'nunderbet by most of the people whof"played" the horses,

R
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- Market analysts 1n the stock market (another great sphere.

I of betting) have also noted that lower priced stocks were

| b1d much hlgher than their 1ntr1ns1c worth while higher

‘ priced stocks were underbid 1n relation to theircfuture
pos31b111t1es (Helson 1964) | Thesé documented 1nstances

| 1‘serve to 1llustrate that the overestimation and under—'

‘estimation tendenc1es of Judgment uncovered Iong ago in

b psychophys1cal studles are not artifacts of experimental

'f procedures or mere errors of estimation : Rather as Helson
‘ii(1964) states ”they are fundamental modes of adJustment
iithat are ubiquitous” (p 100) » A range effect may therefore‘
Vcreplace or obscure negative shifts in constant error (CE)
Tr:for extremely small movement reproduction A similar form |

' 'pof range effect bias may be ev1dent for extremely long |
?.movement lengths However both overestimations and under—'
.iestimations occurred for the extremely 1ong movement lengths N
"1n ‘the present series of experlments Hall (1977) reportedjiT';W

ig}that the range effect developed faster for short distances :
' than for long distances Hall s, findings may be one j'}
.fhexplanation of why a range effect mlght be expected to be

meore prevalent w1th the short movements in the present
series of studies | | |

Another reason why small movement 1engths d1d not

Vexhibit the same degree of bia81ng effects as dld 1onger L

"'cmovement 1engths is the. possibility of anchor ineffective-l

‘yness w1th small aqphor movem nts Ellls (1971) claimed

that anchors outside a certain range cease to be effective
: . v 9 L



in a manner'proportlonal to the1r 1ntens1ty With B
:extremely small anchors E111s (1971) found for auditory o
;stimull a range of anchor ineffectlveness rather than
contrast or a551m11at10n effects |

Recognltlon Judgments of movement length do not
assoc1ated w1th perceptual judgments ThlS statement
vhowever must be quallfled The t1me—error effect on i
f] recognltlon Judgments was 1nvest1gated 1n Experlment 1 1

'iThe extent of thls phenomenon 1s not known however as .

only two interstlmulus 1ntervals and one small movement
.‘length were cons1dered‘ Long movement 1engths may exh1b1t
rgtlme-error effects where small movement 1engths do not

Such dlfferential tlme error effects mlght be expected

,Jdue to dlfferences 1n encodlng and retentlon characterlstlcs e

e:f:assoc1ated w1th short and 1ong movements (Laabs 1977 1980

’Posner*&-Keele,'196ao Further‘ when length of movement
was 1nc1uded as a varlable dlfferences 1n~retentfon were-
’vfound in dlstance condltlons That”is; recall*variablee

error (VE) has been shown to increase as the movements

o 'get longer (Diewert 1975 Hall & Wilberg, 1978; Kerr, 1978

Laabs' 1977 Posner 1967 Posner & Konlck 1966' Roy & ‘

”Kelso 1977) The dependent variable VE has been used as

"i'an indlcator of the strength of the memory trace (Laabs, 1973),"

fand so a t1me error, indicating a memorial weakening, might

gbe expected w1th long movements

Many of the MSTM studies that report assimilation effects ;Tf}f'
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'due to 1nterpolated anchors dld not control the subJect s
Aattentiveness to the 1nterpolated anchor movement Some

of these MSTM context studies required the 1nterpolated
';movement,to be‘remembered,aothers did not.n»Although control
of the subjegffs;aftenfiveness was,not‘considéfed in many
of‘the MSTM Studies a551m11ation effects prevailed - This

,was not the case however 1n the present series of

| experiments CODtTOlllng SUbJeCt strategies and attentive- S ?/f~n?
ness- through the use of catch trlals was an 1mportant o ‘ r/f;'
‘.con51deratlon ElllS (1971) Iound the 1nstruction to o\

/T

:Judge or not to Judge the anchor stimulus had a bearing

upon the amplitude of the d1rectiona1 bias1ng | The 1nstruc—rl

| ;tion factor is not eas11y quantiflable but nevertheless .

.h;,must be con31dered in theoretical explanatlons of context‘
'effectsv Whetherp}nstructions affect attention (and f YA

7f;_thereby, perhaps iinput) or response systems remalnsv

ﬂ‘hunresolved R | o

The KAK recognitlon paradigm utilized in thls series L

"used recall paradigm of reproduction accuracy Both the

| recall anq recognition paradigms appeared sensitive to the

b

yizdirectlonal blgging effects of the anchor moyements in.f'
fact the KAK recognition paradigm would seem to be a more
'}"powerful test: than reproduction accuracy E For example the o
] ~KAK recognitlon procedure was sensitive enough to e11cit 3
;significant directional bia31ng effects with small movements e

;~”in Experiment 3 With the reproduction accuracy method

O

B
.’f;)» o
-
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non51gn1f1cant directlonal b1a51ng was found for 81m11ar

0

movement lengths and condltlons gfh\

A difference 1n sens1t1v1ty between the reproductlon‘;.A;ffuff“”"

accuracy and KAK recognltion paradigms may not be the
t'() ,

o ‘1n the two procedures There may be a difference 1n.3

Ta Whether recognition processes differ from recall processes

1s not clear One view 1s that recognition does not require‘yf .

'w>.

the overt retrieval of the stimulus 1tem Therefore in ':h

B reason why short movement 1engths e11c1ted different resultsa,

- recognition and recall prohesses for small movement lengths T

recognition the subJect relies on discriminative attributes.ﬁ*

wherfas 1n recall it IS both the discrimlnative and

'..

‘i retrieval attributes that are acted upon (Underwoodﬂ}1969)

: (

The dual—process hypothe51s 1s also based upon differences <

between recall and recognltion processes (Kintsch 1970

Anderson & Bower,,1973) According to the dual-process

N

hypothesis recall cons1sts of a. two stage process, while
. e

recognition 1nvolves only one stage and is actually a

process a search process aimed at locating potential

‘»material 1n memory and a subsequent recognition test to

‘

as ertain whether that information is what was actually

bLOCkhart Craik and Jacoby (1976) argue that there is no

| subprocess of recall Recall consists of a two stage fhf"”i:’ﬂ"'

,?fhg sought , Recognition only involves the second Stageyfﬁ;:“’““

real difference between the recall and recognition process;jf'

Lockhart et a1 (1976) in their 1evels of processing

7f model propose that two basic modes exist for both recall

‘.w B [
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’“fboth recall and recognition Lockhart et al (1976) argue &

*;and recognition are influenced in

bfmovements ';:gﬂﬁ:{ }.,'.;f~§j} v

szfﬁthe dependent variable proportion oijﬁudgments ‘TheftyVﬂ

1However other methods have been utilized one’of which

"to observe that more difficult decisions ,“'

s

IR TR S ¢

/

.gand récognition The first is a reconstruction processf'

1n which some approx1mation to the 1nit1a1 form of the S

e,

/-‘encoded stimulus is generated 1n the perceptual/cognitive

..szstem The second process is scannlng, Whlch 1S the e

T salient feature of the probe 1temato be. retrieved or_:‘{?"”

v recognized Since the same two retrieval modes ex1st for

‘b'fthat recall and recognition are ba31ca11y the same process

The present studies although not suggestive of

'7*Ff*?distance reproduction and recognition being essentially

similar manner by anchor

I \g,;:‘:‘j m

\7_\‘

' The KAK recognition paradigm proved to be an effective

”Tgﬂiare also possiblet. One change that may be. worthwhlle 1§

D..

"551proportion oféfimes the standard is Judged to be greater
;fﬁf"than each variable (or vice versa) is the usual measure

fobtained with the method of constant stimuli (Ellls 1971)

'fis reSponse latency Henmon (1906) was among the first

longer to

’*Amake Anchor stimuli apparently lead to both changes in

"5;§'°the perception of a stimnlus (contrast) and changes in the

A SR
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5'?:search of recent episodic traces for the presence of some ER

. . A

_;c;way of studying the effects of context on’ the recognition f-‘

i}of movement dlstance Variation§§within the KAK paradigm fﬁ '

"'ﬁfd;the same process do indicate that both distance reproduction;:GJ_{‘
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memory of the stimulus (assamilation) A corollarp to

this might be that response time would reflect the

effectivness of an anchor in determining appafent

:differences between two objectively equal stimull 1n a

.reoognition ‘'situation. Stated more formally' it 1sk'

'predicted that the more extreme anchors in a KAK *' ; - ;o

recognition s1tuat10n will lead to shorter response tlmes |

than those less different in size to K1 and K2. The longest

'respodse will coincide withithe mid-point of the anchor"#'

series (i.e. when A=K1=K2). Using both auditory and

visual stimuli,yEllis (1971, 1972)‘utilized reSponse timeS‘: N
in the KAK recognitioﬁ)paradigm._ Response times not only

pr0vided reliable reswlts but Ellis!suggested they'were

often a more discriminating:measure than.judgment

“propoxtions. | \

Anoihér measure'that maxlprove worthwhile when studying

anchor biesing effects is d', a measure of a subject's

sensitivity lt is}possible to obtain a measure-of d'

through signal detection theory Signal detection theorp

h was 1ndependent1y developed by a number of investigators

-dconcerned with explaining the decision making behavior of -
observers faced with the task of dec1ding whether faint
psignals had or had not occurred.’ The most well known'

model is that;proposed'by Tanner and Swets (1954). From a .

knowledge oi‘an observer's‘Hit/MiSS'and False hlarm rates

various parameters may,be estimated The two most commonly

;gyéted parameters are d' and B which refer respectively,

Ed

L
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to sensitivity and response criterion. A subjects response
' crlterlon may change on the basi® of such factors as a
priori probab111t1es of signal and no signal experimental

‘1nstructlons (e g. be strlct or lax in Judgment) and

pay-offs as5001ated .with being rlght or wrong. Sensitivity,

on the other .hand, is claimed to be_relatlvely invariant,
:.oeing affected primarily by signal: noise ratios (Green
& Swets, 196é). There is some doubt, however, concerning
the invariancerf a sUBJect's sensitivity (Broadbent &
‘Gregory, 1965'vTreismah & Geffen, 1967). Trelsman and

. Watts (1968) 1ncorporated the method of conétant stimuli
with signal detectlon‘theory. Wlth a slight adJustment'
signai detection theory can-be applied to the KAK (method

of constant stimuli) recognltlon paradlgm The point'of

,applylng signal detection theory to the KAK paradigm is to  '

'dlscover whether sensit1v1ty (d ), or the response
crlterlon.(s).is altered-as a function.of 1nterpolated
anchors., It may be’that ancnors'alter d'jwhich sugéestsv
they,bfing about a change in sensititity,-thereby
prov1ding another means . by which anchor effects might be

N

m sured and analysed
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-htions was that a subject may be treated as some kind of

g Context,EffectskinFSenSOIY?Judgment,""

One of the major researchers to 1nfluence the

'iddevelopment of psychophys1cs was Fechner (1860) - Although .
Qvinvolved in metaphySical issues concerning the mind-body

‘problem Fechner deyeloped many methodological techniques .:

'which-helpéd form the ba51s of modern empirical psychology

The magor p01nt of 1nterest at this time was to define -

?

the relationshlp Eetween stimuli of known physical

,fcharacteristics and the subJective sensations which they

‘evoke From Weber s Law Fechner proposed a 1ogar1thm1c

relationship between stimuli and sensations : This idea
stood for almost a century before Stevens (1957 %961)
expressed the strongest challenge.to this, with the‘
contention that a power function better describes the

relationship The rationale for psychophy81cal investiga—v

!

meter which may be calibrated rather like any electrical

|

"a'measuring device A voltmeter for example may be »
i'calibrated by applying to it known voltages and marking
: each deflection of its: needle until a scale is formed

One would then pos;ess a relatively invariant machine :

which would behave in a predictable fashion

Unfortunately, it is less easy to soale human subjects,

<

;for a great deal of variation occurs both among the

responses obtainedm the same stimulus on different

E occasions,aand among different subjects In addition, the

i

’ methods used themselves 1ead~to differences,,the method of

{
: ™~
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o Context Effects

' relat1v1ty has as. 1ts standard the speed of l1ght whiéh 1s

i measured Psychological relat1v1ty, however involves

| context cﬂﬂec 8.

S e s 188

B

) ' ' % . . i
‘absolute judgment 53& example yields a different

adrelationship to that found when magnitude estimation

® -y

| or fractionation methods'are employed (Ellis 1971)

R
A
o

R

It has been asserted that human judgments are relative

‘;rather than absolute This idea has been called ”psycho— ﬁti -
, logical relat1v1ty", which has been paralleled to Einstein s‘_

"Theory of Relat1v1ty (Helson 1964 CorSO 1967) The _g:_l o

analogy draWn between the two theories is of limited value

beinstein 8 theory states that measurement of mass spaoe

;iand time are relative to the-speed of 11ght Hence physical
3 reasonably invariant yardstick that may ‘be. independently _&é»‘ g

, comparison w1th a number of past and present experiences

.which means the “standard" is always in a state of change ',@

K]

: \,L','. ,

"Further it can only be 1nferred from the judgmental process,[ p

~and not independently of it)

Psycholo 1ca1 relativity has usually be%% discussed

under the head"gs of either frames of reference ortﬁm

‘ The latter heading will be used through-

o out this exp 51tion » Both terms refer to the influence of

.relevant p t or present stimulation upon the on-going -

judgments, made by an organism (Philip; 1949) _The»

present study is concerned with context effects that'is

W
it concentrates on deviations in the judgment of a stimulus“.:

,iwhich may be attribugpd to the context in which it occurs.




"'i”upon the presence of surrounding context is admirably.n,'v""\

.:'(2 5 69 ) newspapeg correspondent Geraldine Keen who _3~F =

'reported on the sale of p01ntilli

. . R . . . . L . N . . . . o ANy

The idea that judgment depends not only upon the » »;y\\”f

“:object to which the observer directs his attention but also ﬁy:fffﬂ;

‘_highlighted by»Ellis (1971) Ellis quotes the Times S

e paintings t She”:

"commented that a painting ntitled ”Tr01s Danseuses Rouge" fﬂ:fﬁdiﬁ

Af)probably suffered somewhat from the presence of a. finer

work (Degas ”Danseuses Bleues”) and went for (only)

’”.$180 000 The moral would seem . to be do not enter-a'A
wfpainting in a sale in which a 51m11ar but superior piece o

A'vof art 1is- also for sale for it wiIl not be as well received;\

¢ ' ER P

Cas it otherw1se might be. |

'ij_- Although examples of'context effect may - readily spring
:"fto mind a con31stent definition “of a context effect is more~
"fdifficult to find Most of the definitions fail to _fn

hencompass much of what is known about context effects

v,

- Magaro (1966), for example showed that an imagined context

k can alter Judgements' Black and Bevan (1960) and Bevan

']altering judgments of“supraliminal stimuli Parducci (1965)

', has demonstrated that "addition or deletion" of stimuli o

.

: (
-.and Pritchard (1962), showed that a subliminal context

f(which the subject was not dealing with) was effective in ff

-

.

_pis not a necessary requirement since alteration-in the |
“frequency with which members of the subset are presented
h’may distort judgments, and lastly, Tresselt (1948) has

,suggested the context may be established before an observer'

LU



enters the laboratory

"“ng(contrast), other Judgmental stimull To take a sportlng

hqt deflnitlon of context *"a context effect 1s any system-»"\
A;f at1c shlft in the Judgment of a st1mu1us 'or stimuli
hfFlwhich results from alterations in the range or freqhency ‘t:” SR
= _of relevant stlmuli to. Whlch an observer has been exposed" fulahv,d_';
{d(p' 4) | This definltlon normally refers to manipulatlons B | o

- w1th1n an experl ent.f

'_“to as anchoaa‘ Anchors then are stimuli Wthh 1nduce B
h _systematic dlstortlons 1n the judgment of other st1mu11
::fThe effective action of anchors 1s limlted to elther of

"ftwo processes they may attract (assimilat1on) or repel

'f“example ‘a. basketball player who is a short man when walklngfg.

ifbetween Kareem Abdul Jabbar and W11t Chamberlaln (two tall

1850 .

E111s (1971) probably offers the most adequate

\

®

o
i

i e

setting, but it alsootakes 1nto'T

& RTINS

’;’than he 1s walklng alone (assimllation), orwhe may, i
' »,the same context appear even shorter than he actually is‘ i
"3;(contrast) The two tall basketball players constituting S

' the context are the anchors

'{_studied 51nce bef‘
a major portlon of the research carried out in psycgophysics

- over the past 80 years.plat‘~td,; rf¥

both over 7 feet 1n height), mlght be judged taller

Context effects in perceptual Judgment have been i* '

'ﬁ he turn of the century and constitute

Yo

__ﬂ;heﬂlate 1960's context efﬁects Were first studied 3_;t




*
"

' Sfifin the area of motor movement The experimental

B

. 'fgﬁiparadigms rationale and context theories based on a

h'7'wealth of psychophysical research have been adapted to Eﬁ*‘

= B (‘s
'fﬁi»explain the processes 1nvolved 1n the short term retentlon :_ffr

LQmotor short term memory (MSTM) stud1es 1n an effort to ?ﬂi D

e

L of- movement 1nformat10n ’ The appliCability of such a

"Lrun1ts of analysis employed in. MBTM studies are cause for GGV“""

Af:fﬂhtransfer 1s questionable the experimental paradigms and

)

,,concern in themselves * however the accepted transfer of

”'established psychophys1ca1 theories of context effects to

(\//

' [}account for error'”performance scores and hence memorial

RER '
: ﬁpchanges in motor reproduction accuracy;tasks -is of more

"ﬂQimportance »%ﬂf ?,1 ];;,‘f:»1nwpﬁ f;{ _‘_3-;5f\v‘f '

\.- \',

o

(

S
MSTM researchers have adapted the established psycho—

'“L';phys1cal experimentaltechniques to study the retention of ::":

‘fﬁ;movement 1nformation f To explain the results of such

i3stud1es MSTM researchers have relied on both the established

/‘

i{bntext theories and prominent psychological theories

' rdahsociated with human memory (i e 1nterference and decay

:1theories) ‘~Combining context and human memory theories :zh B

"*:F:new models and theorles have been formulated to account for

'j%7the processes 1nvolved in motor movement retention (Laabs

' %11973 pepper & Herman 1970 Stelmach & Walsh 1972 1973)

*It 1s the authors contention that the established psycho— _f»‘

fﬂphysical context theories may not be totally applicable to

- * The units of analysis 1nvolved in MSTM research will ER
: be discussed later Gl S ) ,
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'f:_MSTM studles 1n the1r orlginal form: Indeed the establlshed

"'.fperceptual context theorles are not themselves w1thout

et

"*Cfcrlticism Further the\psychophys1ca1 technlque of , _f»,VQ ”

“°irjmethod of adgustment't used 1n}MSTM research studles' may
?dlfnot be the most efflclent way to study COntext effects .

Vluf_W1th motor movements

,.'.u‘,, s i e

Thls thesis proposes the use of an experlmental

‘7ff;parad1gm flrst suggested by Underwood (1966) and later

:'7'developed by Ellls (1971 19733) It is bas1cally the

S pSYChothSlcal techleue of method of constant st1mul1'?'""lv'

“ﬂ~Wthh has d1st1nct advantages over the !
"ff(plutchlk 1968), }In order to f
"7fdithe rationale'for?the~acceptance of

is paradlgm 1t
‘tj”necessary to rev1ew and evaluate the arious theorles of

:ili ":e the rea:er w1th

vf;context effect§x. A brlef rev1ew w111 be presented ‘Il"

f“illustratlng the major developments of theories to account

atﬁ,obqectﬁlare not

':”fgcontext theorles and perceptual Judgment flndlngs w111 i_
, ”}Mbe evaluated and their sultabilngy to explaln MSTM research

: ) fanalysed. . : / . -» »l I ‘ ‘ .

-."fheori'es‘, OfCOntext Effects L

L)

' The wh‘le process of judging successive stimuli may@be»fjf’

”equescribed 1n terms of Gestalt theorie Koffka (1922),

vethod of adJustment' S

mfgfor context effects 1n sensory Judgement The establlshed ;i_di

/?iscussing perception 'makes the assertion than when an_;' o

e

observer is making a}comparative Judgment two discrete

‘erceived but 1nstead a step or gradation ;[;4-‘



'other Tﬂ% first stlmulus of the pair a lifted weight

e e,

, R R ) . Sy
is formed and so one obJect 1s judged greater than the
SN

- for example establlshes a level of potential Wthh tends

‘u ,

| change in this level a shlft of potential»upward or glff”

¥ ) . - \
to per51st for a. tlme : The‘é@cond welght produces a

downward It 1s this shlft that gives r1se to the Judgment

L ;of "greater" ”equal“v."’”less”

Koffka s theory was examined by Guilford and Park (1931)

Tiﬁlwho used 2 method of 1nsert1ng a thlrd stimulus (anbhor)

v';‘ﬁfbetween the standard and 1ts comparison st1mulus ThlS-

. (, ’l

'\\gi
N f\

,;slmple distractor 1tem for the subJect but had to act to

'1s the psychophys1ca1 ”method of constant stlmull” w1th

'”_fhinterpolatéd anchors The introductlon of the 1nterpolated

i

-f'anchor stimulus was’ to 1nterfere w1th the comparative Judg—,g B

ments by breaklng up the 51mple relationship between the el

pairs/to be Judged \ The anchor was to be ﬁg?é than a |

' 5Udestr0y the d1rect continuity whlch ex1sted between the

"'ltwo stimuli of a pa1r The choice of stlmulus used in the

;Guilford and Park study was that of lifted weight iThefd

"~-1nterpolated anchor was also a 11fted welght one d1stinct1y

“:fdifferent from the weights of the pair to be Judged The

Tchoice of weight for the 1nterfering anchor was based on the

'areasonlng that it would be a poor distractor because of 1ts ;:

' s1m11arity to the other two stimuli and yet ‘1t should

% S e

”'operate dlrectly upon the shift of potential

The results of the Guﬂford and Park study were twofold ;.;,

tEFirst a heavier and lighter weight interpolated between the'py




:f_mtended to qncrease them

bhlimen maklng discriminatlon poor and second“ they shlfted

P

”1]the psychologiqal values of the comparlson stimulus
'7re1at1ve to the standard stimulus In general a heavy ;i a
”?*;_cinterpolated weight tended to decrease the 1mpress1ons of

Trithe comparison stimull and a llght 1nterpolated weight

189"

":_standard and 1ts comparlson welght enlarged the dlfferentlal B

The Gullford and Park study serves as a class1c in so'

.ilmmuch as:it heralded the vast number of studles that have'”hl

A'/'

7]foccurred over the past 40 years 1nvolv1ng the effects of

'{h.interpolated anchors on comparatlve judgments

*;,‘Time-Error~The0ries

LA
,r

9ﬂf If two equal st1mu11 are presented success1ve1y for 5

/

fdimen51on then the stlmulus presenteu second w1ll appear :

,:(1860) f1rst noted this phenomenon when he found the second

‘of two weights was often Judged heav1er than the f1rst

and he attrlbuted thls to the posslb]litv that ‘the second

g was, 1n fact being compared to a degraded 1mage of the'?gjf

7

bkfgflrSt stimulus .’Hence 1f the two were 1dent1ca1 the o

e i-

o as. negative time-error The oppos1te (i e the first

("

"H seemlng heavier than the second welght) is known as

A:_-positive time-error The usual method of calculating both.7:

-

"-‘rrthe size and direction of time-error when the method of

. »°4‘

‘1the purposes of comparlson w1th respect to some psychologicalf i

'):f‘greater louder higher longer ‘as the case may be Fechnerh

'v'l‘fsecond would appear heavier than the first v ThlS is known”fifp, s

'l,constant stimuli is used is to subtract the standard from:tffgf“



'~y7d1mensions and modalities Wlth weight stlmuli fatigue

1:fiwhereas in sound where the time error is equally marked

‘ o { | o

£ \\ '. .4 h ' 3 'tAlgO
'>1the point of subJective equalitity * ;[j ‘ ,;d‘; o
EET ;_,,l_5'TElb;{ DSE - St - _,‘fi.:;,,_ o S
| VWhéfé :TElfﬁﬁ' Tlme error 'l't:_ttjfvv*VW : el
. PSE = P01nt of subJective equality S -_(”,:

e et F0T RS o
"*]_'St‘, é Magnltude of the standard stimuIUS REEET T

In most cases a negative time error 1s found Wthh ’; K

: fgrows_monotonlcally w1th 1ncreas1ng temporal separation f'

. @between the standard and comparison stlmuli (Needham

,t;1935a) Pos1t1ve tlme—efrors appear when both the sthndard

,'Vand comparison are low 1n value (Fernberger 1931 , Needham
“'~1935b), and when the time 1nterva1 1s below 3 seconds

ifi(Kohler 1923)

Various attempts have been made to account for the jiftw

fvg:tlme—error phenomenon Fatlgue was one reason put forward

by Martin and Huller (1899) for the falllng off 1n effective
vlzcomparison value of the first stimulus v Th1s would be\

plau31ble enOUgh for 1nten51ty of weight used in the Muller

,.»:ctgand Martin study, but the time—error appears 1n other ;i?:,é

: Ny
would cause the second member of a pair to appear heav1er

1 .fatigug -1f it operated at all would cause the second Thsfpt

'-f*member to appear softer (Pratt 1933)

'7f'* when an observer attempts to match a- varlable stlmulusflf

- as close as possible toya standard stimulus, the point.
- -where the observer cons*ders that. the two. quantities '

‘dfj“are matched is called the point of subjective equalitY{Qf

AR



F%hpopnlar at this tima The phy81ologlca1 effect of the

”»ffstandard stimulus was thought not to completely dlsappear, {ﬂﬁijf
\\.comparison stimulus and so favour a Judgment 1n the

‘Tf!presumablm decreases w1th the passage of time a 1onger i

~ T S P S BT R M B .

'f‘ Borak (1922) was able to dispose of another theory

. v. ) L .. ’\’ I3 .i

':3w1th the result that an effective 1ncrement 1s added to the

'._»!‘,,-

z7d1rection of the 1ncrease Since the phys1olog1ca1 effect

RO

| }finterval between standard\and comparison ShOU1d tend to
'} .return the Judgments more nearly to symmetrical‘distribution 8 1
't]Borak found the exact oppdsite W1th 1ncrease of t1me~;é'jfiJf}'w
fiiinterval between standard and comparison the ;reponderanceﬂ ;
T’} of greater Judgments becomes even more pronounced _AfffffffE;i?jfoff.lh“
bffi During this period the most common é%planatlon of S |
:{time-error revolved around a.”s1nking trace” (Kohler 1923) n .

'htor ”fading 1mage" (Fechner 1860) When a judgment 1s made "

'“‘upon the second stimulus in terms of the first the standardgf'

"h.be based upon some sort of imaginal rev1val of the standard.f}; 5h[;ﬁ»;l*

"f;foutnumber the Kebb and the points of subjectlve equality

‘Tfuniformly occur below the 1eve1 of objective equality

Qg;ltrace of the first stimulus combines with the incoming

't,ﬂsecond stimulus and thus causes an enhancement in the ’ ’tyfgdg,rvi’}ﬁ3

:iiis already past and gone f The comparison must therefore

fstimulus If this 1s true it is only natural to suppose Q7'}"

"that the revived 1mage is less 1ntense than was- the original*,,}%"‘f
;lfafimpress1on The comparison stimulus is therefore always.;;'

ﬂ»Judged against a 1owered standard and.so gneatcn iudgments {}f ftif'-'n

h‘ﬁf; Borak and others had suggested that the neurological ;{fﬁf .

l . s

T

"ff\fip}*j;g,
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direction of the increase. However Kohler (1923) defended

. the view that the standard stimulus retains its wglative =~ .
: independence and forms a physiologicay trace lev:fh:;:Inst‘%foi Ll
which the second stimulus acquires 1ts effective value .
for comparison (This view.is.very much in line yith Koffka S
ideas relating to perception prev1ously mpntioned) KohleraV
defended this’ view because 1t accords well with the increase
in the amount of negative time-~ error with 1engthening of the
~time 1nterva1 between standard and comparison
' Lauenstein (1932) proposed a modification or enlargement
"Of Kohler*s trace—theory 1 Using the method of constant
stimuli with 1nterpolated anchors of Guilford and Park (1931),"
Lauenstein found when the interpolated anchor was a stimulus
of the same’ modality but considerably stronger than the ;.h*”‘.
,‘standard then instead of a. negativg time-error a positive
time-error appeared i}e{ the standard appeared greater than
the comparison stimulus ' When a weaker interpolated anchor
stimulus was used th usual negative timeuerror returned

‘\
Lauenstein therefore assumed that ‘sinceothe introduction

‘vof a strong interpolated anchor stimulus produced a preé'

ponderance of judgments of stand?rd less than the comparison
the}physiologically effect/ge trace must be regarded at any
‘ one moment durings its course not as a sinking trace but A

N

rather as a process - of aAALmttatian going on . between the

trace and the neural effects of surroundiﬁk stimuli, |
Lauensteins assimilation theory states that when a -

strong interpolated anchor stimulus is presented between

e
o
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: . S
the standard and comparlson stimuli,jtheAstandard

r'assimrlates-with the anchordto produce 2 new trace leyél_
against wh1ch the comparlson stlmulus is Judged Taking |
."’_a thls to its ultimate conclu31on Pratt (1933 1935) -

suggested if no . anchor stlmulus 1s 1ncluded then one}must

'a#Sume accordlng to Lauenstein s as31milat10n theory, that htw

‘ assimilatlonvto zero must be taklng place In other words

assimllatlon to zero must produce a lower trace and hence

an 1ncreased preponderence of greater Judgments than"

assimglatlon,to anw valuevabove zero, : Pratt (1933) prov1ded ;Eisy
, ev1dence whlch indlcates that such is not the case. ‘,Her o

results supported Lauenstein S theory apart from the )

condltlon where no- anchor was presented Th1s condltlon

produced a point of subjectlve equality whlch was in fact |

higher than a cond1t1on 1nvolving a lesser interpolated |
-.“_h anchor stlmulus

Pratt (1933) concluded her study by sug estlng the

of time and with -

’ course of the tlme—error with the passa
o dlfferent time 1ntervals 1S‘anyth1ng but fsimplg,funCtion;
Her results she suggested are reported asV ‘idence that

the 1ssue between aAAtmttatton and tnktng is still open

/To explaln the results of the no anchor cond1t10n she
postulated that when a background or interpolated st1mulus
| is 1nvo}ved in the set the process of assimllatlon takes
o place When however there is no interpolated stimulus,
‘nor appre01ab1e background the trace merely sinks.

Pratt (1986) later proposed a theory of negative o

Ly
S
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f‘time—error based upon Thorndike's Law of Disuse It is

,nni

S a. trace diminiiges over time When 1nterpolated stimuli

owever not\very different from those previously advanced\

in that 1t rnvolves the assumption that the strength of

| occur Pratt argued. that they 1nteract w1th the aerady
declining standard trace and cause 1t to diminish even »
-Vnmore rapidly | . | | A‘<Q.}‘
g‘ : Ass1m11ation theory took a set back in- 1935 when Needham
f({g postulated that the 1nterpolation effect wonld dd

4
-/

B become greater as the time 1nterva1 between the standard
. b’and comparison.stimulus is 1ncreased ThlS hypothesas was'
based on the idea that i§ aSS1milation is the determining N
'factor, then there shoulﬂ be more' aSSImllat10n~W1thn: '.
“longerdtime 1ntervals,.{The.resu1ts of’Needham's'study hi‘,[ . BANY
- involvingdauditory-stimuli directly contradict this y
”hypothesi§ Needham concluded that as the time 1nterva1
~1engthens the 1nterpolated stimuﬂus becomes more and
. ‘more remote (temporally and phenomenally) from both the h ;;‘f
standard and comparison stimulus and 1ts effectiveness.
l1as a 'dlsturbing factor‘ decreases Needham offered a
';word of warning, and suggested hlS results were not a -
denial of such concepts as that. of assimilation rather
hlS results suggest the need of a thorough analysis of the
- process of Judgment in more terms than those of easily
: .adapted physiological postulates Needham stated |
The comparison process together with other | f. ff‘

forms of the so—called higher mental processes



<

" is not a simple affair; the determinantstare

»numerous variability'is*the rule‘rather than

3 ”the exception and a limited physiological

~lhypothesis such as that of sinking-trace o

‘(Kohler) or of assimilation (Lauenstein)

'..implies a constancy and a simplex determinism

5

‘.WhICh belie the true state of affairs (p

".?‘..
v e '

Adaptation Level Theory L

772)'

One major theory Whlch has attracted most attention

ta_ is Helson S adaptation—level theory In 1947 Helson

L

published the flrst of many papers (1947 1948

f reference for prediction of psychophysical data

195

11959, 1964),,‘

', to introduce hlS theory of adaptation level as a frame of

Helson

(1964) did not 1ntend its application to be 11mited to .

prov1de ”a single theoretical basis

,the area of psychophysics,irather hi’ intention was to

/ for ordering and

understanding Zs“y different aspects of behav1or" (p 14) *

Helson st died the results of a great number of

, psychologicalvresearch experiments involving many different B

sensory modalities He became aware of the unique human-

ability to adapt to. the environment very quickly

? Adap-{-

tation 1s ‘seen ‘as the mechanism for acquainting us with the

'envirdhment ) If the same stimulus continues adaptatipn»

* This thesis is only c0ncerned with context effects

in.sensory judgment\and so other areas to which

adaptation-level theory- has been applied w1ll

»'not.be considered here.

&
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gradually counteracts its effects to the point where it )
may no longer be sensed or. its qualities become neutral
(Helson 1964) Thus the results of many of the early

1

(Helson 1938),fcould be readily explained Helson (1938)

studies involving changes in colour perception over time

t found that by presenting an obJect under different 'Qi“’fqp .

1llum1nations against various backgrounds judgments of its

| ‘: hue, saturation and lightness varied as a function of these .

3

”", of the various parameters by the formula' .‘:» o ;}e,o_

L v S B R o I

~

manipulations Under coloured illumination dark greys

vieWed against a grey background were judged to be blue- gf,g

. green\‘whilst light greys were judged red or bluish red

At an 1ntermediate point in reflectance, however the sample
appeared achromatic.. Helson termed this point the adaptation

reflectance which he found was predictable from a knowledge

A = Kt
a,Where 'br»lA' = adaptation point
k‘ | K = a constant _ ‘ | ‘
Y = the reflectance'oi.thedbaCkgroundg_ =
Jandﬁ r7‘; the"lOEarithmic»meanﬁof.the:serieSiof(ZIbedos

©

’ From this work Helson was able to extend the weighted
1og mean definition of the adaptation—level firstly to
psychophysical Judgments in other modalities (1947 1948)
and later to other areas of psychology (1959 1964) The
general theory of adaptation—level has been described more 4Aj-
simply by many authors (Guilford 1954 Underwood 1966 B

Upshaw, 1969),.but it isvnecessary-here‘tO'redescri e the




e : . :
theory for parts of it which are: 1mportant to subsequent

experiments have usually been ignored

—

Helson (1947) defines adaptatf;N/ievel in the: following
.manner ””For every ex01tation-response configuration there~;f -

t’
is assumed a stimulus which represents the pooled effect

-

of all the stimuli and to which the organism may be said to'i:r, )
.‘bbe attuned or adapted" (p 2) ThlS value is called h
'(-tadaptation level and 1s subject to change "There 1s an
Ji:i(adaptation level for every moment of stimulation It 1s-a'
"L.f”functlon of all the stimuli acting upon the organism\at any PR
‘V'given moment as well as in the past” (Helson 1947 p. 3) L
B
vAdaptation level constitutes a reference point(against
_which an incoming (focal) stimulus is compared Due to a-v'
j'chaﬁzing adaptation level (being assimilated towards each
:new stimulus) the Judgment of a stimulus w111 vary as’ the b
' difference between 1t and the current adaptation-level |
N alters ‘ The simplest sensory experience is seen as a 1”r .
| complex variable contalning focal contextual and re51dual

. 4

_;components " The’ adaptation level is therefore seen as the
resultant of at least ;hree sources of stimulation
'(i)~ res1dual pre experimental experience),

' (the total array past and present

C(ii) contextua
“ presente within an . experimental session),~
and (iii)~ focal st mulation (the stimulus being attended o

to at t e moment)

The pooled ef ect of these three classes of stimuli

determines the pr vailing adaptation-level The adaptation—rmf'

- -_,,.,,,a_,_,___,—"
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x

,level is attracted towards each contextual force through
‘ - &

: this dynamic pooling, but their 1nf1uences are by no means

'eau' . The three sources of stimulation are’ weighted
| :differentially in proportions which must be determined by‘n
}:;.empirical means ThlS leads us to the procedures for 1l :A"/f/f
o .calcul«ating‘ adaion level _ c?»*'. SRR " v' SRV
R The adaptation 1evel may be derived by observing the;?”“'u
;'”;ivalue of the stimulus rated medium" when category scaling
o tis employed * or observing the point of subJective equality
T:fwhen the method of constant stimuli 1s used | Helson has
<ihowever, derived various formulas based latgely on an.
'facceptance of Fechner S, logarithmic law to predict this‘
| p01nt Thesezhre termed weighted 1og mean definitions_;.'

aof adaptation level That is '1gnoring res1dual effects s

the adaptation-level roughly corresponds to the geometricl‘

i,mean of a Qeries of stimuli being Judged }‘ g{*3:7;£ff
log A = log K +‘ZlogX1_ RO S
’ ;Where "TA“ é Adaptationvlevel &;
P K = Constant | > |
. 'Xi1K='the‘stimu1uslseries fﬁf .

.»‘-;,n' = number of stimuii;COmprising the seriesai

When an anchor stimufﬁs is introduced the equation J
_w'_@ o S Vi_. '

- 1og-A log K| (Kzlngi/ny + log c

becomes

x An observer suugectively categorises a set of stimuli
ithin a known scale - ‘ T :

A K
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Here the symbols have the same meaning as the previous

| equation w1th addltion of C .referring“to anchor value

and two more (K) constants To take account of the order f;ﬁr
A-] of presentation of anchor and each series stimulus,'and the. 1j?vrf
difference between each value the constant K 1s reduced =

to two components c and d The former was found to be

htr 0 75 when the anchor preceded each series stimuluS ';The; ﬁ*d;tif>“'“

formula for calculating the.adaptatidiilevel when the -f'
. Saer RS

| method of constant stlmuli is employ is

log (A+0 75d) 3210gX1/n) + log C

ThlS adaptation level corresponds to the p01nt of
- subJective equality When the standard precedes each
A«l; comparison stimulus the 'd factor (cxd) remains bdt when -

the order of presentation 1s reversed this factor is’~a

',vnated;"’,_ff', f}eiiga‘i,wf

t'e concept of adaptation—level into reformulations of
Fechner s Law and Stevens Power Law but this will not be R
-considered here | |

Other definitions compatible with adaptation-level

r

"x theory have been put forward by Behan and Bevhn (1961) using

‘a power mean and Parducci Calfee Marshall a d ‘,,tdsdn'
(1960) using the 'median'ff The most common definition is ;

that of the"log mean" but ‘no matter which definition v
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-f' 1s used it is eV1dent that adaptation level is a s1ng1e <
value f The definition of adaptation-level as’ a weighted

| mean immediately 1mp11es that every stimulus displaceS': *‘
x.”'level' more or 1ess 1n 1ts own direction providing that L
-'counteracting res1duals are not operatlve g If the
ti stimulus presented 1s above the momentary residing level
then adaptation takes place to move the level upward
| Conversely, 1f the stimulus is below the 1eve1 adaptation
.takes place to cause the level to moye downward and 1f
Nfi: the stimulus 001nc1des with the 1eve1 then no adaptation‘
takes place It also follows that repeated stimulation
5 negates 1tse1f to some degrée by reducing the distance if?“”fl
b ;ijrom the adaptation level 8 f';f"' T
7o To summarize Adaptatlon—level theory 1nvolves the'
hii; assumption that judgment may be understood by reference yih:V(Hv
'to one value (adaptation level) which represents a pooling‘
of past contextual and focal stimulation It is a neutral
point which shifts along a. continuum in the direction oft.ki:QQg'l:
each new stimulus which receives a. weighting dependent L
"fhfupon whether it is part of the series under‘scrutiny or

N

an extraneous stimulus , Judgments are made relative to

cl.athe prevailing adapé%on—level and consequently alter as ]u,'V

,a‘r

1t changes ;V

Criticisms of Adaptation—level Theory

AR

The major criticism against adaptation-level theoryl~f'~“"'

| was de11vered by Stevens (1958) who argued q“1te f’ Sl



Q

:Q&:ersuas1vely that the context effects observed and predicted
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y adaptatlon level theory were the result of a "semantic- fi"

b'f:adJustment", rather than ‘a genuine perceptual Shl?t\\
r,_Stevens argues that when category scaling 1s used the\ <
h;cOntext effects might be due tO a change 1n mOdU1“S J 1:7'

v ﬁ;?;‘Category scales 1nvolve a range of epithets, e ‘8- veryv'

‘cillght at the lower end and very heavy at the upper end

h';lrStevens contends that the 1ntroduct10n of anchor stimuli ;‘

'i:causes a‘change 1n the application of the extreme adJectives

vleFor example 1f a series of gram weights were Judged on a

>5aiscale ranging from very light to very heavy, and then a

:g,church bell was 1ntroduced into the series to be Judged on v

'ﬁ_'the same scale ,clearly, the church bell w1ll be ass1g’

”fﬁ,fto the topmost category and in- order to be cons1ste.t“:rv

"fthe gram weights w111 be put 1n the lowest categorylf

e might 1nfer that a contrast effect had occured

gram weights are placed ‘in 1ower categories but obv1ous1y,

a a. change 1n modulus 1s the more 11ke1y explanation Thus,i;'

e

given a limyted response range subJects are forced to:

. a581gn stimuli to different categories when an extreme

R W ‘f’",

_¢¢'thél;“*'

anchor~is,introduced and therefore it may be erroneous to;“d

conclude that they then perceive them any dlfferently

The problem outlined above can be overcome It would:}57'"

seem that data from category Judgments are confounded by
'—at least two factors operating 1n the same direction One;'
is poss1bly a genuine shift in perception due to context

ﬂ and the other 1s a semantic shift arising from the use of
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thatrparticular scaling methOd -'By emplOyingithe'method-of'

'h constant st1mu11 category Judgments are eliminated and 80
,b»too are semantlc adJustments : The loss of category scalesni‘;ir"

: w1th the method of constant stimuli would not present a :

~ 7'_1

fproblem as adaptation level 1s identlfled w1th the p01nt of .

"h

Another crit1c1sm of adaptatlon level theory was 1ev1ed

»"fhmby Ellis (1973b) who noted that adaptation level theory

‘.!

'-s;contalns no prov181on for deallng with temporal variables

ﬂ:'»Helson (1964) attempted to qualify thlS omiss1on 1n hlS
"tdiscuss1on of t1me error phenomena However he relies
»dﬁﬂheav11y on Needham s (1935a) explanation of the fact that

| fhlengthening the 1nterst1mu1us 1nterva1 increases the z;;g:

»'3ipropens1ty of positlve and negative time error *W Needham

‘ditincrease as the interstimulus interval becomes longer

‘;~'theorrsed that as the 1nterstimulus interval is lengthened-
'3}so the effects of preceding stlmuli are enhanced .*Iql: I
'Vghhadaptation 1evel theory terms, as the interstimulus interval‘ :;,4ff
"fhjis 1engthened the COmparison w111 be made less on the git |
'?_bas1s of the 1nten81ty of the standard and more on the - ;f

'jeprevailing adaptation-levél

/

Ellls (1973b) attempted to evaluate Helson ‘s (1964)

f;predictions concernlng both the effects of re51dual

(

,hicontexts and whether any such Predlsposing influences ”,’;f¥%\>f“f,j

Us1ng three auditory stimuli Ellis' results support Helson s

o Interstimulus interval is the t1me interval between

offset of one stimulus and on—set of a subsequent _5
stimulus s : . ’



”.feiother process to occur This may‘be akin to the fading

!predictlon that re51dua1 context effects 1nf1uence the
ﬁhtime-error‘ However when the 1nterst1mu1us 1nterva1 was =
“'varied through 1 4, and 7 seconds the results of ElllS
.‘Hdo not correspond to Helson s v1ews on temporal effects
L .

‘f{Instead of a divergence 1n curves, predicted from Helson s

}?theory, the three-conditions are subJected to the same

”ngownward trend suggesting a tendancy toward negative time—f.f'

v:gerror It would appear that far from enhanc1ng the effects

'7_1jof a reS1dua1 context 1ncrea31ng the 1nterstimu1us 1nterva1

'*f;;,between standard and comparisoﬁ dampens 1t and causes some ;"

i

' 1mage dé‘s1nk1ng-trace concept mentioned earlier, or
'"findeed as Ellis suggests 1t may be the result of a change o
| _iin reception sens1t1v1ty to the comparison stimulus rather :

than any alteration in. the memory 1mage of the standard

v"ﬂ}f' Range Frequency Model

Parducc1 (1963 1965) proposed an alternative explan—,t.
"fation of category Judgments which states that “Instead»

‘h‘of comparing each stimulus with a single value,iadaptation—:f

: r

'ejlevel the subJect compares each stimulus with a set of

'}fcategory limens ThlS set is itself an average of two fx'J””

.'_sfother sets, the hypothetical range and frequency limens"v~f'd

. 7?(1965 b 418)

) ‘

[,to a p01nt which is the compromise of two 1nf1uences

U (i) the median stimulus and (ii) the mid-point of the range

s ~

Parducci (1963) suggests the adaptation~1evel corresponds :




,t 7'Parducc1 (1965) He suggested an observer uses the

2204
The mégaan takes account of alteratlons in the frequency

with whlch stlmull arelpresented and the m1d p01nt reflects .

the 1nf1uence of extraneous anchors

The range frequency theory was developed further by

t7hend stlmull to d1v1de the response categorles avallable to

'fhlm equally through the range The observer also att@ﬁptsd?rﬂe'

e to use each category for a f1xed portlon of hlS Judgments

'fb_so that w1th changes 1n the frequency of occurrence

ne category llmens must change t«j_;;__gq¢¢;~:-,:.=».‘gq_; f}ff-’*f:

The compromlse between these two tenden01es 1s ‘fofflg y_dt:V{;

_;a,_characterlsed by the mean of the frequency 11mens ﬂé@)the b**ﬁij:g'f

.‘ &

'7?‘range 11mens Parducc1 (1965) tested hlS theory u51ng

'ilrsquares as st1mu11 The r&nge frequency theory was gound

o ,jjto hold for a number of stlmulus dlstrlbutlons and fl,ﬁ ;7y};;j;§'f

';tqurov1ded better f1ts than adaptatlon level theory ,f ;;.@'

7”-?bto category Judgments by 1nc1ud1ng a d1fferent1al welghtlng

i d

Sandusky and Parducc1 01965) and Parduc01 and Perrett ;’ -

: (1967) added to the development df the range frequenqy model

‘5,>factor to account for alteratlons\ln the spaclng of :
-:stimull . ;Jmtfxl-fr‘itq" :”*Q;,fg~‘“fff,f,)f:;ff:r;,_ 3

o .'.' G N i e

’Criticisms€of the‘Range-FrequenCnyodel 1“)1'5

<

Parducc1 (1965) olaims the range-frequency theory

55['prov1des a- moregpdequate account of category Judgment than

‘adaptation~level theory The applicatlon of the model has
gfadmittedly, been effective The range Yrequency theory l-i?tff:ff_;

u\




'z\nyther Theories and Models “bficﬁvsfv;fi;f

A"}ﬁfmodel of perceptual memory A model based on - Green and

‘ ;ma“Swets (1966) theory of 51gna1 detection »1s.6iesented "fffT;!Vr}Q&;

o compares two c@nsecutively observed st1mu11 Empha51s 1Svlﬁ'llf

‘immodel 1s, clearly, limited in that 1t can only account for
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. .

predicts,funor departures from 11near1ty which adaptation—“u

flevel theory fails to do The theory has 1ts 11m1tations _?lr;
ghowever ’as 1t fails to encompass more than category ‘

"'Ju gments ThlS 1s perhaps unfalr s1nce Parduc01 only

”1ntended 1t for that purpose but nevertheless,'asﬁar.
l"y"general theory of context effects in Judgments itﬁisfpﬁ’ff.i Q'.yﬁf ‘%f

v;~‘1nadeQ§ate ;f"naa“”Yg, ;;'gj,g~-1;_,.xﬁf;raf',;*,;jln-yu(‘”,.'f;3;?52”

Kinchla and Smyzer(1967) put forward Q- dlffusion fffyfigjgfut@f

'-gbased on . the perceptual process through which an observer ﬂrl'flil

| mplaced on the manner 1n wh1ch a memory of the standard is

>,.v
K

';hmaintained until the comparison stimulus is observed Once
::the sensory value of the standard 1s stored in memory, itl';"”'

'diffused‘ or modlfied through a random walk process

funtil 1t is needed for a comparison match w1th a subsequent’ ‘1drnt;’%~
Zjhzstimulus ' It is. argued that the role of thlS perceﬁtual )
-ivmembry process prov1des the prlmary distinction between
'idetection and recogn1t10n tasks hw B ‘y
i L1ke many of its predecessors therbiased random-walk
!hfnegative time-error o There is ample evidence for thel;ly?

'ﬁ"occurrence of pos1t1ve time—error which constituxes a major

4-'f1aw in the diffusion model s **f;iQ,




A correlation and regression model “put forward by
Johnson and Mullally (1969) Jin’ many ways resembles"»r“‘

adaptatlon-level theory ‘Based on Johnson' s (1955)

."Generalizatioanheoryg 1t states that judges attempt to

,‘f"correlate their‘judgment continuum with the stimulus

‘? .
i

j§§( continuum The correlation between'the‘twoicontinua is
U, - usually 1mperfec£w'which may . account for the central
-é§%k tendency phenomenon (low st1mu11 Judged higher and high
stimuli judged lower) When extraeous anchors are

'nintroduced they form part of the stimulus continuum and

| ‘as such ‘are 1nc1uded in the correlation ThlS 1eads to
K.‘;j__ the apparent displacement of judgments of the original

.‘,

series

> - model 1s des1gned to account solely for category judgment

- Like Parduoci s range frequency theory, the correlation

206

data The model also suggests frequency would be 1rrelevant

. RS

in category scallng}judgments, but Parducci (1963 1965),,

has clearly demonstrated the importance of such manipulations

von-judgmentzéf‘ N .o
. Qverview

Not one of the theories which have been reviewed is

L

flaw Further comparisons bet n theories, to

! W1th‘ut\

determine which has greatest predlctivefpower is virtually

impossible This is '‘due, in part to the. different measures

of performance used by each theorist For example Helson

uses the stimulus value which ou average is placed on the
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' yrmedlum category, Pardu001 examlnes Judgment shlfts by
1ocating alteratlons 1n category 11mens, and for Johnson
‘the correlatlon coeff1c1ent and regre581on slope between
stlmull‘and Judgment ‘are-lndices of shlfts 1n performance,ghl;.
Parducc1 s range-frequency theory and the correlatlon S f é
‘and regre351on model of Johnson s may be e11m1nated from | |
Ageneral d;scusslon '51nce they are both exp1101tly conflned
“to category judgments-whlch appear to—be the consequence
m,of compound eyents (Stevens 1958) Further category | ‘f : ”;<y
judgment paradigms have not been 1nvolved 1n MSTM research S
studles, consequently, reference to such theor1es to

nexp1a1n MSTM research results,{would}be unfounded.

Time-Errors

. The time-error was first»described, named, and discussed
”by’Fechner (1860). - MoreLthanla-centuryuof_research has
abhievedvlittle in the way‘of explaining this 'error',

&

wh1ch has been found to change with exper1menta1 condltlons

in ways that well mer1t its charatterlzation by Hellstrom

.(1979) as ”a partlcularly elusive phenomenon" (p 460)

&
The study of timeeerror has given rise to numerous
o \
theor1es many of whlch fail to account- for the b1direct10na1
.Atlme—errors found in. some exper1ments | Theorles wh1ch can

ccount for both positlve and~negat1ve time-error (Mlchels '

: &JHe on, 1954) cannot however explain another aspect. of

time-err rt ,udies namely, the fact that one often obtalns h

- both posltlve and negative time—errors for the same
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stimulus pair' dependlng on the temporal separatlon
P

Kohler (1923) ahd others (ElllS 1971 1972 Pratt 1933

_ Underwood 1966) have notlced a reversal in the dlrection |
of t1me error as a: function of the 1nterven1ng t1me
Intervals of less than 3 seconds commonly lead to pos;tlvel

time error whereas thereafter negatlve t1me-error.m‘

»-

prevalls The upshot of thls 1s that there is no
adequate explanatlon of t1me-errors It may be that there

1s more than one process at work and that a complex or ff"

compound theory 1s requlred to successfully explaln all
. .o Ce [; v .

the flndings * L\; P .
e N

”Motor.Short-TermaMemory

In the previous sectlon the ‘main perceptual Judgment\\A

context theorles together w1th tlme—error theorles

were rev1ewed The 1mportance and appllcability of these

o

ip MSTM research o = ‘v',ﬂ'- ;‘-f {

i
: ,/
~

The Measurement of\MSTM—Unlt of Analys1s

The typical experimental parad1gm employed 1n MSTM
research was previously outlined Bas1cally, a crlterion
movement 1s pr!sented and later reproduced (method of
adgustment). The.performance;measure»typically'employed
in such»studies 1s reproduction "error" ; Forgetting has
been quantified by three measures of’ error: constant error
(CE) whlch indicates the d1rectiOn of the difference

between a reproduction'and-thevtrue or phys1ca1‘va1ue_of'




the standard"absolute error (AE) the absolute value
. of the dev1at10n from the crlterlon ‘and, variable error~
»(VE) wh1ch 1nd1cates the spreadeor dlsper31on of a set ot
reproduct1ons Although three error measures are often_
’dreported‘ 1t is- slowly becoming accepted to repo:t only
g‘CE’and VE * The reason for e11m1nat1ng AE is because CE =

\‘and VE are relatlvely 1ndependent measures whereas AE

‘can be correlated w1th one or both of them (Schutz & -

N

K

.rr.Roy, 1973)

controversy ex1sts as to what CE and VE measures o

'»?:represent in terms of retent1on characterlstlcs of a

v

:qﬁto be—remembered 1tem -That is, there is no general

fconsensus as to what processes or factors the two measures

’;represent (cf Laabs 1975 and Martenluk 1975)\\ Th1s 1s o

’ due; 1n part to d1fferent theories of the nature of MSTM
. and the processes 1nvolved in forgetting (cf Laabs, 1973
'and Pepper & Herman 1970) It is therefore proposed to

accept the rationale of. Laabs (1973) v1ews on CE and VE

’.7CE is proposed as an index of perceptual process1ng and

.Zhence w111 reflect any d1rect10na1 b1as1ng, whlle VE is”
lseen as angrndex.of forgetting-for‘two reasons: (r)QVE is
’reduced-with‘practice inlpsychothSical judgements*(which’
his akin to strengthening of the memory trace), and. (11) VE
"1s more respons1ve to changes in processing capac1ty 1n e

c MSTM than CE - B

* Henry (1974) has 1ntroduced a fourth measure of error the

~total variability (E), which ‘is a.measure of ‘the total

variability of the. subjects . scores around a target value

(Roy, 1976). However, the eventual place as a research .
‘tool 1s at present unknown . , .
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Time—Error'Studies

\\

Although never spe01f1ca11y studied under the rubrlcs -

] )
of time error many MSTM studies have 1nfact requ1red

n;_recall of. a movement 1tem after various unfilled tlme

~.'1nterva1s Several MSTM researchers have reported a

y;51gn1flcant ‘negatlve shift 1n CE over an empty retention L

u‘,lnterval (Herman & Balley, 1970 Kelsq,.1977 Pepper
ief& Herman 1970) ’ ThlS is 1n llne w1th the typlcal findlngf

arof negatlve t1me error for unfilled intervals of more than

.3 seconds in perceptual judgment Studlé/\?N\edham 1934)

-';Mms1gn1ficant effects are. reported in numhev of MSTM -

“:;studles 1nvolv1ng empty vretention intervals
itrends are in the negatlve dlrection (Burw1tz
r’Hagman 1978; Keele & Ells, 1971; Laabs, 1973;,
: Marshall,l1972j: Réy,"1977; ‘Stelmach,>1970- 'Stelmach'&»u
4”Wa1sh}U1972-ﬁSte1mach & Wilson, 1970; Williams, Beaver
Spence, and Rundel, 1969) Laabs (1979) concludes that
negative tlme—error although relatlvely weak 1sc

;nevertheless well establlshed in MSTM studies
' T1me errors are not only well establlshed in perceptual

1Judgments but are extremely strong in effect (Pratt 1933).

'_Comparlng the tlme-error effects in perceptual Judgments

.3with those of MSTM may not be a. v1ab1e consideratlon as the

' relatively weak effect of time—error found in MSTM may be
due to the experimental paradigm employed in motor memory.

.research The 1nference§//~%e from MSTM studies 1nvolv1ng

. 4
unfilled retention intervals with respect to time error may

.




h ¢the contents of memory 1s performance on recall and
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| notfbe‘justified. The term time -error refers to the commom
d;findlng tha't subJects when faced w1th the task of comparing
;'two phy31c111y Eﬂ&ﬁ£ stimuli that are presented in success1on
.,separated by a time.lnterval report that the stimuli are
different The MSTM studles outllned above d1d not
“-1nvolve the presentatlon of two ;gggﬁ stlmull nor were they

';frecognitlon experiments A Sllght degradatlon 1n the

G R BIBET ik e L e

| reproductlon of a standard may not prove to be s1gn1f1cant

~whereas the same slight degradation may be enoughwto e11c1tb
vntotal b1as1ng when comparlng the standard w1th a subsequent f'7;fii;
nstf%uius 1n.a recognition paradigm | .‘.‘v "
No MSTM study has spe01f1ca11y studled the effects of

time-error 1n the strict sense of the definltlon

o Range Effect*
A maJor problem 1n the examlnatlon of the short term

" retention of 1nformat10n 1s that the only method of assess1ng

jrecognltion tasks It is d1ff1cu1t to 1solate the various
short- term}memory processes since memory, as - measured by \
»hperformance is 1nfluenced by encoding and retrleval factors‘-:‘}‘ ‘?"
‘vMSTM has in. addltion to cognitive encodlng and retrieval |
’factors unconscious encoding and retrieval factors .

iparticular to motor memory,}that may éTter reproduct1on or
recognitlon of a to-be-remembered 1tem Unconscious L
icomponents refer to those aSpects of a movement that remain

°

unperceived by a subject but have modifying effects on

movement reproduction Such components include movement
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W

| sneed movement extent-and movement range:(ﬁall 1977)

| MSTM research on unconscious components was first f'
(conducted by Woodworth (1899) He was the first MSTM |
researcher to report the phenomenon of small movements zd‘.‘;*.‘li

\fbeing regularly exaggerated while large movements are '-_fix o

: 'Fregularly made too small 1n comparlson to the criterion'°

“‘-vfmovement : Thls overshooting tendency for.short movements

and undershooting tendency for long movements has been I

‘if_termed the range effect (Pepper & Herman 1970)

ThlS effect_ 1n wbach small stlmulus 1ntens1t1esv"
,are overestimated and large stimulus 1ntensit1es are f_?lﬁ

reunderestimated when an 1nd1v1dua1 1s presented w1th

‘ ':serles of stlmuli along the same dlmen51on Dad ‘ -oorted
"repeatedly s1nce the early beginnlng of psychophy51cal‘u |

vresearch Holllngworth (1909 1910) referred to this v ﬁi ~i‘;aia*“

iijudgmental shlft as the central tendency effect He ) S

’?proposed that each Judgment is shifted toward the mean

magnitdde of the range being con51dered The central

tendency is cons1dered to be a conceptual process which :t'v

;xlinterferes w1th thevnrocess of comparison and recognition

The central tendency or range effect has been given df‘

‘»_:extens1ve con51derat10n 1n the MSTM literature (Hall 1977

| 'iiStelmach 1974 3 Wilberg & Girouard 1975) and has been"f

"vfound 1n v1rtua11y all of the recent studies of motor

,'memory in which a series of movement lengths or positions o 7'jv#lf'f

is 1nc1uded as a variable (Duffy,.Montague Laabs, "dh
) Hillix 1975 Hagman 1978 Hall & Wilberg, 1977 1978;f




"Keele & Ellsé¢}972 Kelso 1977¥“Kerr 1978 Laabs 1973
f’1977 Martenluk 1973; Stelmach 1970 Stelmach & Wilson,

’1970, Wallace 1977)

7

h', AssiMilationaEffeCfs»ﬁ
The central tendency effect has been 1ncorporated 1nto ,

‘vgtthe more. general theory of adaptatlon-level (Helson
=ti’1947 1948 1959 1964) The central tendency effect 1s;f*w
"ﬂ~proposed to be a spec1a1 case of adaptatlon level theoryffif.c

' Vf_occurrlng only when the method of s1ng1e Judgment 1s B |

;jemployed or when the standard 1s w1th1n the stlmulus-

S ’range (Hall 1977 Helson 1964)

It 1s ev1dent from Helson 's" adaptatlon 1evel theoryijbf'jﬁi_”

v_that 1t 1nvolves a551m11at10n as defined by Lauensteln il-*’

o 1(?932) : The subtle dlfference between the two theorles

.._'Lauensteln (1932) and Helson (1947) ‘1s that adaptatlon;i°d”°
: 1eve1 takes 1nto account aSSImllatlon not only w1th the ff‘f

:,stlmull presented w1th1n a tr1a1 but a881m11at10n of all

h»b.stlmull presented durlng the expErlment together with S

'fmemorlal representation of past s1m11ar st1mu11 on the
ﬂ’same d1mens1on (re51dua1s) Assimllation (Lauensteln 1932)
nrefers to a shlft 1n CE as a result of stlmulatlon glven'
f"elther prlor to '1nterpolated between or follow1ng the f“f
dstandard and comparison judment The CE changes are :
ﬁgenerally in the dlrection of the 1eve1 of stimulation

The ass1m11at10n effect represents one of the most~
»V'Prevalent flndings in perceptual judgment studles - 's' ;g;

S
- \\ )
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L Gullford and Park (1931) were the f1rst researchers tov
employ the method bf constant stlmull w1th 1nterpolated.
r.anchors Us1ng 14 fted welght as stlmull thelr results
:flndlcated a shiiL 1n CE toward the 1nterpolated anchor
'p,;iand hence they suggested an . ass1m11at10n process to be

ztgthe cause . The anchor is belleved to pool (ass1m11ate)sc. RS

"7;w1th the standard\and form a new level agalnst wh1ch the

'comparlson stlmulus 1s compared The relatlve 31ze of « . . g
,_the anchor stlmulus determlnes the negatlve or pOS1t1ve S

' ffhshlft in CE and hence the shlft 1n Judgmental dec1s1on
U N
Ph111p (1947) was one of the flrst researchers to

test exper1menta1 condltlons where the 1nterfer1ng anchor[v

'jlfstlmulus in addltlon to appearlng between the two stlmull
hffor compar1son (1nterpolated condltlon) was presented
'-rlbefore (precedlng) the standard\'and also after (follow1ng)

AR I

”'the comparlson stlmulus : Ph111p s 1nterpretat10n of h1s..u-m.

: results suffer from the need to postulate hhree theorles
\

"to account for them The theorles 1nvolve factors of set

of traces (dlslntegratlon) and a351m11at10n ;No'

“VOne fa tor can account for the f1nd1ngs of the research

"but Ph111p suggests some comblnatlon of all three factors ‘Pc‘}] jf'gf

\mlght be construed as a. p0851b1e explanatlon . | | E B

Lol In Ph111p s study subjects compared temporal 1ntervals,c
';b-l 01 seconds 1n length The findlngs for‘the three
:b{condltlons of anchor placement are interpretable from anf 5

h'adaptatlon level p01nt of view When the anchor precedes

1‘s;1t is assumed to pool with the standard to form 2 new_~\d5f:“




| gadaptatlon\level‘agalnst whfch the comparlson 1s judged
e,Thls new adaptatlon level w1ll be moved in ‘the, d1rect10n
of the anchor magnltude Slmllar results w111 occur fort
Ythe 1nterpolated condltlon }w1th anchor and standard
’ poollng to form ‘a new adaptat1on level When the anchor'g

d;follows the comparlson stlmulus 1f 1t is assumed the anchor

"}:pools wﬁih the comparlson to form a new adaptatlon 1evel

<«

agalnst Wthh the standard 1s Judged thlS would account

: _for the results of: Ph111p ThlS latter condltlon however

u.ils not clear as the standard and comparlson should have

At

tipooled before the presentatlon of the anchor The adaptatlon—'i

d_”level theory for th1s condltlon 1s far from clear

Ass1m11at10n effects have been frequently reported 1n

'*7‘movement reproductlon studles P051t1ve and negatlve Shlfts fgh

—~—

d-ln CE have been reported when anchorlng st1mu11 have been
71ntroduced However var1at1on 1n presentatlon of the ;]

ianchor (1 e precedlng, 1nterpolated and follow1ng) has

"lq: . ‘not- been well studled in- MSTM research

oY

'-fPreceding Anchorsf::”'
There are only a - few MSTM research studles that have

1ncluded precedlng anchor stlmulatlon » Craft and Hlndrlchs"

.,(1971) conducted a serles of experlments 1nvolv1ng the

v'”presentatlon of a staﬁd&rg and an interfer;ng movement
followed by a reproduction A 81gn1flcant shlft in CE .
,ff(a531m11ation) ‘was found when the 1nterfering movement

idpreceded the standard : In a similar experlment Craft (1973) o



S

, ,from the standard and {e) 1ts effectlveness as a:

f,studylng force reproductlons that were preceded by sma11e57f

'}Lor larger forces L Two poss1b1e reasons Wthh may have =

icontrlbutlng factor 1n the Herman and Balley study
thtelmach and Barber (1970) reported 51m11ar flndlngs ofy"”
ffdno d1rect10nal b1a51ng when the anchor was. presented 1nrthed
‘hvoppos1te d1rectlon to the standard It may be that thef_ddﬁf
',;3sub3ect v1ews the reversed anchor ‘as a potent1a1 member” d
'frof*_nother serles entirely If th1s were the cas
| as51m11at10n between anchor and standard would belsever ly

B restrlcted (Helson 1964)

found the ass1m11at10n effect over an 1mmed1ate and 20 -

second delay, but not when a 20 second 1nterval was

,v‘1ntroduced between anchor and standard Increas1ng the
'delay between anchor and standard would seem to affect -
'l the-process of ass1m11atlon; The results of Needham

‘y(1935b) prev1ously reported support thls v1ew Needham

fasuggested that as the t1me 1nterva1 lengthens the anchor'f

\

becomes more and more. remote (temporally and phenomenally)

'dlsturblng factor decreases

Herman and Balley (1970) found no- shlft in- CE when

.._1’

lcontrlbuted to the lack of ass1m11at10n are (1) the
T:fstandard was presented w1th concurrent visual feedback
-_’v1a an os01lloscope and (11) the d1rectlon of appllcatlon

’”{7of theiprecedlng anchor force was oppos1te to that of the i'

..’J,

vl‘ B L S o S

The d1rectlon of the anchor may well have been the'~7

N\




interpolated'Anchors'

A large number of motor memory studles report

/_;/-‘-\? et .

]\\;~‘ .fgss1m11at10n due to 1nterpolated anchor movements (Craft, -

1973; Craft & Hlndrlchs, 1971 Herman & Balley 1970 i
“Laabs 1974 Patrlck 1971 Pepper & Herman 1970 »H'
'.bstelmach & Kelso 1975t Stelmach & Walsh 1972,11973;
;Trumbo »Mllone and Noble 1972) :
| The general flndlngs can be summarlzed as follows
~L‘(1) Relnforcement (number of- repetltlons) of the}f'“

rflnterpolated anchor s1gn1f1cant1y 1ncreases ‘

’:the shlft in CE (Patrlck 1971)

.\
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'bakii)\-lntroductlon of the 1nterpolated anchor at,f5d.-& o

aethe end of the retentlon 1nterva1 1s more

' detrlmental to recall than when the 1nterpolated

. is presented at the beglnnlng of thel5

ion 1nterva1 (recency effect) (Patrlck
biv:i(iii)' ncy effects of the 1nterpolated anchor ellcrt
S ater shlfts 1n CE than do the number of ”
nforcements of the 1nterpolated anchorvdur
B vatrlck 1971) S B d

'?'(iV)d T e degree of shlftbln CE is. not d1rectly :‘ﬁw{:
e :related to the level of d&fficulty of the o

'1nterpolated anchor measured 1n terms of

:band Rundel 1969 Tannls 1972 Kantow1tz 1974)j

Stelmach & Walsh 1973) ?bb757‘fff~lfv5 g

A'_informatlon reduction (Wllllams Beaver SpenCe}h'




;(v) The degree of shlft in CE is not dlrectly
;s ' related to the number of dlfferent 1nterpolated .
:anchors (Roy, 1972)

aThe length of an 1nterpolated anchor causes an

fk#zg o el ass1m11atlon effect for dlstance reproductlon

‘“and the end locatlons of an 1nterpolated anchor-.-

Lcause an as51m1latlon effect for locat1on CL
: h . .

'H(Laabs 1974)

S

T

FollowingvAnchors'a:ﬂ*'*

Due to the nature of the experlmental paradlgms

reffect of an anchor stlmulus presented follow1ng the ﬂ

f;of forgettlng 1s that people forget an event because .

‘A’ff belng remembered The 1nterference theory of forgettlng

nreally con31sts of two sub theories The flrst one deals i

. \).
- ,w1th the fact that earller learn1ng 1nterferes w1th our

-ablllty to recall newly learned materlal = phenomenon

fhcalled Bﬁﬂﬁﬁfi!. 1nterference | The other sub theory deals;E,f;’ft}/

,jWif the fact that new learnlng interferes w1th our ability

to recall prev1ously learned material a phenomenon called

'netnoacttve 1nterference (Loftus & Loftus 1976)

employed 1n MSTM research no study has consrdered the';jg
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~standard and comparlsqn stlmull _f; j”‘,“:; '\y ;a;. S
~3;jlﬁferférencéirheofy_ﬁf.f L ¥
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SR One of the oldest and most w1de1y held explanatlonS’ﬁ"

,sisomethlng else they have learned prevents the event from tu:,e._ﬁﬁ
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S te1e
The 1ntroductlon of an anchor stlmulus before ég;
'standard stlmulus sets up a condltlon of proactlve‘
'1nterference Whlch parallels the more establlshed ‘}%
f~dexper1mental technlque used 1n class1cal verbal memory\\
'lstudles- Slmllarly, an 1nterpolated anchor between~
| standard and comparlson produces a comparable.retroactfve
1nterference condltlon - ,"ﬁ '? ” ;_'.ﬁfw-

'In a perceptual Judgment study Gleltman (1957)
ﬁdstudled the effects of proactlve and retroactlve ass1m11at10n’h
;w1th success1ve comparlson of loudness ~1n a manner s1m11ar |

’,to that descrlbed above Thls study was based on the ;

'fldeas of Melton and Von Lackum (1941) who suggested that

,when tlme 1nterva1s between orlglnal learnlng and test ;W.‘t" (

... .. are relatlvely short proactlve 1nterference 1s weaker

\

,hthan retroactlve 1nterference ' Gleltman us1ng only anchors

]larger than standard and comparlson found both a proactlve ;”

(,,

‘ fhﬁand retroactlve ass1m11atlon effect The large anchgr

"‘,blf anythlng the opp051te trend was in ev1dence

’ffproduced a pos1t1ve tlme errOr 1n both ondltlons

,'Non51gn1f1cance was found however between the retroactlve_,;ff-”
. . (, T NN

"}and proactlve 1nterference effects The retroactlve 1nter-,4f“*b’

,7fference effect was no-. stronger than proactlve 1nterference NS

e

The results of Gleltman are 1n contrast to the earller;;}p
L flndlngs of Ph111p (1947) whose results suggesﬂ that
~ fjretroactlve 1nterference 1s more potent than proactlve 7-31

.Jg’interference However elther study produced 31gnif1cant

V.,"effects only dlfferences ‘in trends

R A e
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A

In the area of MSTM two studies (Craft g Hindrichs,

1971 Craft; 1973) compared the relative effects of'
- proactive and'retroactive assimilation. In both studies

it was demonstrated that retroactive 1nterference effects

are greater than proactlve 1nterference effects Herman
and Balley_(1970);employ1ng force st1mu11,.found a similar

trendvand concluded‘that while’retroactive interference

effects in MSTM are readily apparent proactlve 1nterference,

effects in MSTM are, at best, weak.

- The MSTMAstudles’above;jhaVe demonstrated.that an

interfering movement may act both proactively and

" 'retroactively in prodncing interference with recall of a

standard movement but retroactive interference is a more
potent source of 1nterference with a.mptor response- than is

proactlve 1nterference. In other words, the magnltude of

'fﬁ\interference produced by one motor response upon recall

% of another is dependent upon the seqnential order of the -

two - responses Th1s flndlng is also 1n emp1r10a1

agreement with studles of verbal short term memory, where h

2 ~ ( BRG]

it has been observed that proactlve.lnterference effectsvare

~of lesser magnitude than are retroactive interference

effects (Postman, 1964; Wickelgren, 1966).
LA

S

?"‘i..

.

‘The study of short- term retention of s1mp1e motor
responses indicates that movements executed-: elther prior

P

to or follow1ng the executlon of a criterion response reduce

b e £

R I L
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the recall accuracy of the criterion response ‘Such
movements (anchors) tend to cause a shift in CE in the
direction of their magnitude MSTM researchers have
evoked the principles'of adaptation (Helson, 1964) and
assimilation (Lauenstein, 1932) to acdount for thls

directional b1as1ng

Pepper and Herman (1970)were the first MSTM researchersv,f

. to attrlbute directional biasing to ass1m11at10n effects

They observed directional biasing of a recalled motor
presponse in an experiment which used only one level of"
{”1nterfer1ng force above and one level below the magnitude
"of the criterion force. They attributed their findings to
ass1milation effects (Helson 1964) 1n that the recalled
response ‘moves in the direction of the changed level of
stimulation derived from proprioceptive stlmulatlon occurring
during an 1nterpolated task More‘specifically,,Pepper,and
Herman assumed that (a) an accurate memory traCe or. f,,}
representation of the intensity or extentlof a motor |
response is initiallyhstored,‘butﬁislsuhject to decay over
time; (b)’the‘decay oCCUrs on the dimension of represented
intensity or extent of the rgsponse'.(c)»the trace produced
.by two responses 1nteract to produce a trace of 1ntermed1ate
- 1ntens1ty or extent ~and (d) during recall, the subJect
makes his response by attemptdng to reproduce the momentary
-represented.intensity‘of’the decaying memoryitrace. Pepper

and Herman (1970) have advanced a dual processftheory that

relies on both decay and interference to explain directional

'
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b1as1ng B |
Stelmach and Walsh (1972 19735 put forward a relatlve'
b.trace strength theory The-temporallplacement of an anchor
istlmulus is seen as the 1mportant factor 1n determlnlng
the degree or magnltude of dlrectlonal b1a81ng - An
ass1m11atlon process s1m11ar to that put forward by Pepper
and Herman (1970) is postulated but the determlnlng factor
1s the temporal placement of anchor and standard The

,crlterlon trace is belleved to decay and hence become

' »weakened and more susceptlble to 1nterference as time -

increases. The weaker the crlterlon trace at the t1me of
g'the}interpolated’act the greater the 1nterference effect
"Thus for a glven retentlon 1nterva1 the temporal spa01ng
'between the crlterlon and the 1nterpolated anchor 1s seen
| as one of the determlners of dlrectlonal b1as1ng |

Stelmach and Walsh (1972 1973) studled the reproductlon
accuracy of radlal arm movements when large and small anchor
stimuli were presented at varlous tlme 1nterva1s follow1ng ‘
;the crlterlon Increas1ng the retentlon 1nte;val between
'standard and anchor produced a non51gn1f10ant but systematlc
:Shlft in CE wh1ch Stelmach and Walsh 1nterpreted as support
for thelr relatlve trace “‘strength theory

Crltlclsms of the relative trace strength theory are
in the form of results obtalned 1n other MSTM studles
'Presentlng an anchor before a standard results rn the usual
ass1mllat10n effects (Craft &uHandrlchs, 1971). Increasing
the retention‘interval.between anchor and’standard'in}th;s
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'VcOndition should accordlng to relatlve trace strength
theory, weaken the anchor stlmulus trace ThlS weakened
trace 1s presumed to be more susceptlble to 1nterference

| and poollng w1th the standard and hence an increase. 1n‘

: ,‘the shift of CE is- predlcted »Craft (1973) found just,the '

oppos1te to be the case. L1m1t1ng the time 1nterval
'_'between anchor and standard produced greater d1rect10nal
‘b1as1ng than . when the retentlon tlme was 1ncreased\ Further
hthe relatlve trace strength model has dlfflculty 1n |
iaccountlng for results obtalned w1th small anchor stlmull
bl‘Many MSTM researchers (Patrlck 1971 Stelmach & Walsh
71972 1973) have falled to f1nd d1rect1ona1 b1as1ng w1th
anchor stlmull smaller than the crlterlon No reasons are pfﬂ"
.postulated by MSTM researchers to account for the effects d
iof small anchors o | | | | |
. The s1tuat10n in whlch a standard stlmulus is followed

.nby a weaker extraneous st1mulus ralses dlfflcult questlons

'-of 1nterpretat10n : Pratt (1933) reports that th1s condltlon -7

“,lleads to a greater negatlve t1me error than one in Wthh

;no anchor 1s-presented She uses thls argument aga1nst the
3dexc1us1ve determlnatlon of time- error by assimilation ‘U
»'processes Gleltman and Hay (1964) state that one 1s not
sure of what actually happens nor of what should happen on ;
theoretlcal grounds when small anchors are used ‘The problem'
of interpretatlon of what should happen w1th small anchors
~on theoretlcal grounds is tied to the problem of the anchor

\

trace. It could be assumed that anchors smaller than the




LA

:standard are 'weaker' and hence offerflittle'interference:

Y

for pooling. On the’otherhhandfa‘weakened trace has been

Avsuggested ideal" for 1nterference and poollng (Stelmach &

~Wa1sh 1972 1973). It is obv1ous thls p051t10n is far k

from clear and further research is requlred utlllzlng

anchors of varylng degrees 1ess than the standard stlmulus

Laabs (1973) put forward a model-based on Helson s :

.(1964) adaptatlon 1eve1 theory to account for d1rect10na1

.blas1ng due to anchors Laabs suggests as31m11at10n effectsf

take place but the underlylng processes that are assumed

Qreproduce a movement both in reference to the memory trace

to be 1nvolved are completely d1fferent from those

bhenv1s1oned by Pepper and Herman (1970) Pepper and Herman ,
.fsuggest a reproductlon 1s made 1n reference to a s1ng1e
fﬁaugmented“memory'trace ' In Laabs' model a reproductlon

'“1s ‘made in- reference to an average or central movement in-
u‘,»addltlon to the memory trace of the crlterlon | In summary;}‘eg

{’_the ma1n assumptlon of the Laabs model is that subJects

. 4
/_

"of the movement and 1n reference to the adaptatlon level

'of the set of movements presented Thls:model 1s-d1rect1y

in line w1th Helson' s adaptatlon level theory. whlch 1n81sts -

‘on - the 1nc1u81on of r651dua1 and contextual st1mu11 1n

addltlon‘to the actualﬂtofbe—remembered-ltem (focal .

stimulus).
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| Overview'of'MSTM‘Theories :
| The ‘three theories reviewed (Pepper & Herman, 1970;
'Stelmach_&3Walsh;'1972'-1973? Laabs, 1973) are all based .
| on‘assimilation theory' Pepper and Herman (1970)

postulate an as51m11at10n effect in 11ne w1th the orlglnal

~,concept of Lauensteln (1932) Stelmach and Walsh (1972

1973) put forward a relatlve trace strength hypotheS1s
VthMhlch 1s base&\q_yass1m11atlon processes (Lauensteln 1932):,7
jThe Laabs (1973) model is a’ reformulatlon of Helson s | |

,(1964) adaptatlon level theory to account for movement
1A1nformatlon retentlon ThlS model is. the most comprehens1ve
-nfof the three theorles' postulatlng ass1m11atlon processes -dj

”fwhlch take 1nto account background and res1dual st1mu11 »
The quantlflcatlon of Laabs model however '1s m1ss1ng

"ﬂand represents the next step in 1ts va11dat10n
I , . . r _

_‘Summary -

When anchor st1mu11 are 1nvolved 1n comparatlve

‘“?perceptual Judgment studles ass1m11atlon processes have

: been postulated to account for response b1as1ng (Helson 'i e

1947, 1948, 1959, 1964; Lauensteln 1932). Slmllar P

,/

a831m11atlon processes have been postulated to accountl
.3
. - ’/

. for dlrectlonal b1a51ng in the reproductlon of a crlterlon

‘f'movement when anchor movements have been presented elther

‘before or, after the crlterlon/(Craft 1973; Herman &

g

Balley, 1970 Laabs 1973 Pepper & Herman, 1970 Stelmach;

& Walsh, 1972, 1973); Such ass1m11at10n processes, ‘while
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explaining'the.majority-of.results,in‘MSTMldirectional‘

. biasinéhstudiesl.fall to.account for‘the?fesult3~of a
_number of. anchorlng condltlons tested (Laabs 1971

'.'Lev1n Norman and Dolezal 1973 Stelmach & Walsh 1972a

'1973 Patrlck 1971) : If a551m11at10n as postulated by

e the varlous theorles 1s operatlng, then why does the

gu{b1a51ng phenomenon not exhlblt 1tse1f 1n all cond1€10ns7_”

Yogs v

.;There are two poss1b1e answers to thls questlon (L)V
'the varlous methodologies and research paradlgms employed

:'1n MSTM studles may not be sen31t1ve enough to hlghllght

:agbthe ass1m11at10n effect and/or (11) ass1m11at10n may not .

: be the only process 1n effect or 1ndeed ’ass1m11at10n

;‘fmay not be operat1ng in the Judgmental proce551ng at all
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Recognltlon Paradlgms and MSTM Studles '

~

'

Over the past 10 years there has been a dramatlc

A

1ncrease in the number of studles 1nvest1gat1ng the
";retentlon of a d1screte ovement re‘ponse. *Thlsvlnterest vi.
‘hlsbin great part due the suggestlogfof»Adams,§ Dijikstra E
'1(1966) that verbal and mo;or responses 1n motor short— -

o 'yS\\
. ST ﬂ‘,?..-.‘._;/

',,term memory reflect the operatlon of dlfferent mechanlsms

| 7,er1rtua11y a11 of thls research has employed a productlon

,measure of recall f Typlcally,'a SubJeCt 1s presented a,
:::crlterlon movement dlstance whlch he must later dupllcate

‘t (method of adgustment) Although the method of adJustment

’vf-tls a 31mp1e and obv1ous procedure for maklng matchlng

:isettlngs _1t has sometlmes been cr1t1c1zed on several
:grounds S _ : ,
Flrst 1t can be aréued that 31nce the method‘of ;v"z,
hjadJustment requlres the subJect to phys1ca11y manlpulate
d=some obJect we are 1nadvertent1y studylng not only .
:pn;perceptual characteristlcs of the subJect but also h1s ;7fi*§*r
\fémotor skllls ; For 1nstance a dlstance reproductlonzh: :
‘ellc1t1ng a CE of -2 cm shows a sllght tendency for thei!;r"'
‘tsubJect to underestlmate the crlterlon dlstance on tozf
v:ovenestlmate the length of h1s reproductlon i It can be o
' argued that a subJect really does have an accurate 1Xternal ;;
hrepresentatlon of the dlstance but due to dlfflcultles |
" in the productlon of a motor response cannot accurately

,fgenerate the requlred movement ) ";;;;_A;Q_H. _;“m;_e

A second dlfflculty concerns the actual movements made

228



4‘by the Subject To eliminate usual. cues the subJect'
s presented the cr1terlon movement under a b11nd
,condlt;on. Presentatlon of the crlterlon movement 1nvolves

i

the subjeCt.mov1ng.a sllde forrlnstance) at,constant velocity.

“,-untll arrested by a. phy51ca1 stop Thefreproductign of

'dthlS movement length however 1nvolves a - deceleratlon
j-phase . sincé .the 1ack of a phys1ca1 stop prevents'an
71nstantaneous loss of ve1001ty The subgect is: requlred to
i perform two dlfferent tasks on presentatlon and reproductlon
- and therefore what is belng tested for retentlon 1s
Ay:unclear (Bahrlck F1tts and Schnelder 1955) The observed (
:f;decrement (error) may not be due to say,Aass1m11at10n but
’\:1nstead to a: dlfference between task requlrementsbon :f
;ﬂypresentatlon and recall trlals il"':::‘ R ._
| :f These dlfflcultles can be m1nimlzed by substltutlng
;?:a recognltlon test of memory for the method of adJustment
:'ytest used in reproduct1on accuracy tasks | |
f; Very few MSTM studles have 1nc1uded a recognltlonbj”;lf,f1{; ”h
t--paradlgm » Problems faced by researchers who d1d use S “
‘drecognltlon tests 1nvolved the degree of adgustment
ﬂbetween the 1tems presented for recognltlon An early |
'f'attempt to scale thls adJustment 1n recognltlon MSTM 1nvolved
B the. method of constant st1mu11 (Leuba 1909) : Kantow1tz ey

’

”'(1969) had 11ttle success w1th the method of 11m1ts *

a

ko full descrlptlon of these classical psychophys1ca1
methods is offered by Woodworth & Schlosberg (1954)

v e
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~ However, Kantow1tz (1974) had ‘more success W1th a method
“,efor scallng task d1ff1cu1ty based on Fitts" (1954) Index
of leflculty (ID) Comprehen81ve descrlptlons of the

: methods Just outllned w111 npt be presented here as the

' T

Ve
lMSTM recognltlon paradlgm/;o be proposed and outllned o

'.ilater does not 1nvolve t e problem of scallng task '

'm fdlfflculty;'vHowever t e- flndlngs from the few MSTM

‘Q*recognltlon studles are| worth brlefly rev1ew1ng

| Marshall (1972) urlng a. two 1nterva1 forced ch01ce

’recognltlon paradlgm f und detrlmental effects of retentlon

”dy 1nterva1 (unfllled) on dlstance recognltlon performance

o By
,;THowever Kantow1tz (19F4) falled to f1nd any decrement 1n

'dlstance recognltlon pFrformance ‘over elther a fllled

v'(1nterpolated tapplng task) or unfllled retentlon 1nterva1

v“employlng theémore conventlonal same dlfferent Judgments “

'"~13The dlfferent procedures employed in the two studles may

e mp0851b1y account for the confllctlng flndlngs Both

’_dKantow1tz and Marshall found that klnesthetlc 1nformat10n 5275,?*-

lihcf7recogn1tlon accuracy 1ncreased w1th the amplltude of the :

vfmovement 'and furthermore performance varled w1th the
ytype of recognltlon Judgment (same or dlfferent) made by

bfthe subgect When the hlstance to be recognlzed was,;_,h_

"”flonger than the crlterlon d1stance subJects were better

.able to dlscrlmlnategﬁhe dlfference than when the dlstance
.3to be recognlzed was shorter than the crlterlon v
; o ThlS flndlng, in both the Kantow1tz and Marshall

vfstudles that a stlmulus shorter than the crlterlon causes -
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' recognltlon dlscrlmlnatlon problems can ‘be 1nterpreted -

from a conte

Lant of v1ew as the short movement can

be co%sldera' or'stimulus Anchors of magnltude

N

- less thanfté d;have;_infmany-studles of-context '“
. effectdik beery "o'belineffective-in directional
5  biasin tri 1971; Stelmach a\nalsh 1972, 1973)

y 'Thefxén ' 1974) and Marshall (1972) results further E
hsnpport;t effectlveness of anchors smaller than
ﬂlgtandard. hors of magnltude value less than the.jv
standardls ulUS appear to have dlfflculty 1n establlshlng |
"'h an eqnalfo uperlor presence 1n the Judgmental process
| m'.flsoth.K;‘ owitz (1974) and Marshall (1972) presented
anchors befc and after the crlterlon hoxever they only

present data in collapsed form and so 1t\}s not poss1ble

to comment on - oact1ve and retroactlve 1nterference effects

Finally (1977) and Wllberg and Hall (1976) have 7H
successfully 0tud1ed range effect w1th both recall and
recognltlon paradlgms These studles together w1th the :;‘v‘
results of research by Kantow1tz (1974) and Marshall (1972)

support the conclus1on that movement dlstance can be

accurately recognlzed ' d‘ 'iﬁVfﬁ 17'; RS

vMethod'of Constant,StimulivWithulnterpolated‘Anchorsﬁf'

In rev1ew1ng the var1ous theorles of context effects
L 1t was recommended that the category scallﬁg procedure 1s.lp” ST
not adv1sable : The present ser1es of 1nvest1gat1ons is-

concerned w1th context effects wh1ch are 1ndependent of



O

.& .

f

'response languagefand .therefore' it was de01ded to adapt

'a technlque wh1ch excludes response factors of the sort o

L
/

_descrlbed by Steyens (1958)

One such procedure is the ”method of constant stlmulli
N

"w1th 1nterpolated anchors " It is dlfferent from rat;ngs

: 1n categorles; or»more natural metrlcs,-ln that numbers are'

kicompared glve r1se to _ The method 1s consequently, freea"

b';?by a (usually) non Judged anchor st‘mulus follow'

@

ihvalldate certaln Gestalt pr1n01ples (Gu1lford & Park 1931i

“fflfgbbut qulckly became a popular means of studylng tlme error

-a comparlson stlmulus It was developed orlglnally,_

I <

. ',"not assignéd to stiu\uli Instead judges’ de01de whlch

Ly

of ‘two quantltles or qua11t1es is hlgher heav1er sweeter,"i;

«
Y

xlonger .étc;, Nom1nally, such Judgments are made on the

‘bas1s of the sehsatlons wh1ch each of the stlmu11 to be

\ .

.of the poss1b111ty of semantlc adJustments

The method of constant stlmull w1th 1nterpolated

\

,.anchors 1nvolves presentlng 2 standard hfi T3 sffollowed:.

hSome of the 1nvest1gators who used 1t and the modal1t1e817

'“they chose to work W1th are llsted below 1n Table Bl

il RS

In all cases 1t was found that an 1nterp01ated anchor o

"”t;greater than standard and comparlson led to a p081t1ve £ ,

(2N
‘l

’;tt1me error whllst one less than standard and comparlson

ndlarge 1nterpolated anchors cause the comparlson st1mu11-”"f

vt,henir'"f'seemfin‘g;greater than when ;}lo,-vstlmu-l,u,s is ,1~n-te.1tpol_at¢d‘

R produced more negatlve t1me error In other words

/

o.tolseemrsmaller and small 1nterpolated anchors lead to

!

R
ok PR R
B T - : . : - [ RN
PRI
[
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between standard and comparlson Although the varlous'
'“authors conflned dlscusslon of these results strlctly to
time- error clearly, 1t is poss1b1e to 1nterpret thelri'a

X o o

‘results 1n terms of context effects and to pronounce l-.«‘7

5 that a contrast or ass1m11at10n effect was operatlng

!Investlgators

,"1L JUdgments
:Lauensteln (1932) 'lAudltory Intens1ty..
'Pratt (1933) o }dAudltory Intens1tyiiv.
f;rWada (1935) » :rdAudltory Inten51ty:‘;?f‘
”A ‘Needham (1935a) :diiAudltory Intens1ty£
;_vrcramwell (1941) Fvertlcal Dlstances;At'
charchettl (1942) :fI'Llne Lengths s

y:fPhlllp (1947) _;dffn_:'léf-7T1me Estlmatlon

**-',-,Holzman & Kleln (1954)].f_.;-~* o

waumenlk & Welss (1967);”fjh:2?

Ellls (1971 1972
1973a 1973b)

_ -Audltory Intens1ty,"lh
;ﬂBrlghtness Welghtsf:'

Welghtsfdfff;"

R Aud1tory Intens1ty,ftff*
?ASpac1al Slzev,;ﬁ_,.f

’r:dlfTABLE.Bl Some studles in’ Wthh the method of constant‘,fﬁ

; st1mu11 was used to study the—error

Some 1nvest1gators have used the method@of constant“'

W

lr[stlmull w1th 1nterpolated.anchors 1n order Spe%%flcally,fv*

wv'to examlne context ‘effécts. Dlnnersteln (1965),,

cdeDlnnersteln Cur01o and Chlnsky (1966) ‘used welghts

”f'Parduc01 Marshall and Degner (1966) used squares and

lt'ln a serles of experlments by Ellis (1971),.tr1angles and,'

‘audltory tones were employed In all flve 1nvest1gat10nsul;‘
o o ) : . L

qa.



the.interpolated anchor was observed to induce response
biasing. o

| o
- KAK Paradigm

" The method of constant st1mu11 with interpolated
anchors was modlfled by Underwood (1966). He briefly
‘foutllnes a prev1ous1y unpubllshed experlment in Wthh the
kstandard and comparlson st1mu11 were always equal " The

stlmull were equ1latera1 trlangles and anchor stimuli

"_larger smaller, and equal to standard and comparlson

‘were 1nterpolated between them Subjects were requlred to

report whetner the third stimulus (comparison) was- larger

or smaller than the first stimulus ¢standard), although

objectively, they were equel.? |
This method had already been used by Philip (1947)

in a time-error-study,)and Aronskand IrWin (1932) had

.e@ployed equal standard and comparlson welghts 1n a study

bf response repetltlon patterns. Underwood? however,

orlglnated the appllcatlon to the study‘of‘context°effects:

He found that following a large interpolated anchor the
comparlson stimulus was . Judged smaller than standard nd

after a small 1nterpolated anchor, it was more often

Jjud ed larger
e Underwood method has been labelled the KAK

paradigm (E}lls, 1971) whlch represents two constant

©

stimuli (K) and one interpolated anchor (A). f

\
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N\ | Table 01

.y

Experlment 1

§
\

. SOURCE . 4t

OMER(O)-”ﬂ‘ R

ANCHOR SIZE (AS) S 2

‘u_o X AS - ‘”,>’ 2

_'ANCHOR PLACEMENT (AP) ‘
0x AP | ‘_ e

asxap .y

0XASXAP -~ - g
SUBJECTS. (S) . 4\$>' 7

D S

asxs 14

0 X AS X S ~ 14

AP XS 14
0XAP XS ™S 14
Asxapxs 28

"OXASXAPXS g8

Vo Analy51s of Varlance

0.

© © o o o o

o -

© ©o o o o o

236

Judgments of K2<K1

MS

—

i

004 ' S 0,17
003 0.05
.028 1.22
033 16:38
003 0.21
061 1.56
015  0.34
455

.023. »..i, o
062
023 ”;f i" ;iV ’
087
.014; BN
.039

. 044

™
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-
Table C2
| ‘
Analysis of Variance
_Expériment 1: Trials Without an Anchor -Stimulus ~ .
SOURCE .. S df ~Ms . F
ORDER (0) = . - 1 26:28 . 5.18

a

INTERSTIMULUS B : ST
INTERVAL (1) 1 0.78 ~ 0.42

oxr o 1 . 379 ' 2.43

 SUBJECTS (S) 7 " 0,92 o

Soo0Xs g b7
rxs T T g 18

O0XIXS g 1.56

* -8 ) . ) N . i' ' N L N . . . ~ ’ ’., . ’ :
LV : ) * Y E S . ) . . -



""ANCHOR PLACEMENT (AP)
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‘Table"és S
Analys1s of Varlance o

Experlment 2 _Judgments of K2?Kl

SOURCE' MS

t ——

18
s

.28

.90

.60
S92% §
.11
07
85
.54
.08 . .
.87
.83 .
.94
.42
. 21 (..»., .A
.00 -

;286 -
.223
.030.
.167 -
.003 -
.030 ©
.036
.063
.095
.040 -
.095 -
0109 .
.138
.043
715
. 087
L1170
.083 ..

024 - T
.046- . -
.042
.035

L067

.058

.025

. 048

.049

.045

.043

.042

‘.»LOCATION CONDITIONS (1)
- ORDER (0) :
‘L'xXo. |

ANCHOR SIZE (AS)

L XAS

0 X.AS

L'X 0 X'AS

f#{uﬁh:hic>6chC>c>Cikdc)bnbdw

o

]

o

o
o B e ‘
00 0)-00 00 % 00 i 1R NI i DI W DO DI B i b

&

0000000000000 0000 000G OO

G)QJUShJQJFJQJFJQJhﬂd
BRONONONOR GO

cooo0o00oOoO

>4 >
Hm o
S
o
F Y]



Table C4

Analysis of Variance

"Experiment 3 ‘Recognition'Versus.Récall~

o

SOURCE. -~ . . gf

R'o'v,s.,f;Ra-_(R)“ e = 1

&)

* ORDER (0) B T

CANCHOR BIZE (As) 3
‘RXAS I R
oxas BT
 SUBqECTS (S) ;;: ; :i -v . 8  _f"‘
Comxs 1 s

ASXs o

RXASXS R

 0OXASXS - 24

P

RXOXASXsS 24

 *p<.065

us
18,

1.

-8

" 1o0.

67

17

51

.56' N
75
.97

.50

44
.9"9  ' :
20
32
83

.18

.04

72%

;78

. .0.44
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- Table CS,
 Ana1ysis ovaérian¢é'
Experiment 3: COﬁstaﬁt_Errbf

,SOURCE  ,. | ,L-'»  : af o MS

St . —

= ORDER (0) 1 0.04

;;ANCHOR SIZE (AS) 3 007
0% 48 f*ffff~} 73g
'fSUBJECTS (S) e

'ffAs X s jv;ﬂav“,"f z»;-”],f'24ff}g*'

o o Nu o

ox AsXs o aa

.28
.05 .
.9;_"

34

1

0

[

0.
.41

.82

01
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”}”*o x AS XS

‘Table C6 -
", Analysis of Variance
'ﬂExperiméntkéi Variab1é Error
“fSOURcEA,-' o as
fOMER(O) A .5] 1f1C~.n
‘fANCHOR SIZE (AS) 3
, ‘SUBJECTS (s) ;; 8

°As x s

.15

© 1,08

09 fO-4l.
Ba

241

&

S -

0.02



~ Analysis of Variance.

Expérimént'4:fReca11 An¢hdr Consfant Error'M‘

| SOURCE

" ORDER (0)

© ANCHOR SIZE (aS)

Coxas

- SUBJECTS (S8)

Coxs

. 0XASXS

' Table C7

df

——

1"

S sz

v i
S

o o .o

.042

L4047 0.68"

;on.
5o,

242

LR

. 0.06

63 8.48%

——————

.73



' Tab1e'C8v

Analys1s of Varlance

Experlment 4 Recall Anchor Varlable Error

s SOURCE R T

’<ommR(0)‘v S

'ANCHOR SIZE (AS) g

- As X0 - g

R SUBJECTS EON s

0 x AS X s f"»Ji e

gt T S . B .

.23

.41

.33

.39

.64

.89

2.08
10, 70%

2.71
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L N _
>\ Table €9 -
'Analysis 6f'Vafiance"
. Experiment 4: Recall Standard Constant Error
SOURCE e o ar -,M§? o 'E:,i - ‘L_$
CORDER(OY 1 0,07 0.07
~ 'ANCHOR SIZE (AS) 2,200 290 -

oxas o, ).46 . 1.10

NI
o

.09

s

SUBJECTS (S)

oxs . T g .97

S ASXS T Cisae 0076
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D
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Table Clo

o Ana1y31s of Varlance

f}éOURcE¢

iwyORDER (0)
wﬂ .ANCHOR S128 (As)
| "0 X AS
‘7*f""SUBJECTs (s)
= 0xs
AS X s

O X! AS X S

-!ﬂfZ(;?EXberiment~4:

'Recalletandard Variable Error

.4 - Ms. . F -
1 412, 408
7,50 4.63
4 0,55 0,32
7.92 |

32 162

B2 171



: .ExperimentlS:'Recail Standard Con

- SOURCE

' BETWEEN GROUPS

"v];fWITHIN(GROUps’,,I‘

- TOTAL

¥p<.001

Table C11

" .Analysis of Variance

af

79

76

i

©

oo

12479

MS

9.67

stéht Error =

F

13.08%

P



' SOURCE

. AS X0

| ‘ ~SUBJECTS (S)

_247 1> 

Table C12

Analysis of Varlance
Experlment 6 ’ Recall Standard ConstéanErréf
STANDARD SIZE (S§) 1 $329.22 775.65%%
ANCHOR SIZE (AS) - 4 . 36.27 65%
88 xAS 4 12.20 . 2.85 .
“ORDER (0) T 5 i';"':;',,l 88 ‘0.45 .
4 1.94 . 0.42 R
4 2,18 069 s
9 16.38 T
9 | 4.35.

7
2
0
5v“SS'X'o . 0.98  0.20
: | 0
'SS' X AS X o 0

f,ss Xs

; ,7fAS Xs :;fffa-’ 86 ama -

oxs ";~ e vam

. SSX0ZXS _f ., 9 . 502

[+

- ASXO0XS 36 4, 63fuf;lii;i S

'5sﬂfss X A5 X 0 X s 7[}[;quff3§;-;?faz7§3 16

'fgf*E<;gn g;  &14{ {73;3,5  f];f  *g;5€ ,'
ok 2 <30257  “; : 'lgt.”~jf°;,  ﬁ-‘ R A i

S
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% " Table C13

e}

Analysis of Var%ance

~ Experiment 6: Recall Anchor Constant Error

N

SOURCE

jo7
h

© © © © B b B R e FJ;/I

ORDER (0)
STANDARD SIZE (SS)
0 X Ss ‘

ANCHOR SIZE (AS)
0°X AS

' SS X AS

“0 X SS X AS
SUBJECTS (S)
axs

8S X S

"0XSSXS

AS X S |
OXASXS . .
SS X AS X S

OXSS XASXS

a
W oW W W
S B o,

*p<.01

s

C @

-0

15.
16,
.61
43,

o

8

)
(]

MS

——

.31
0.

36 .

29
96

87
66

_gjm

.56
.51
1T

.25

72
.74
.84
.98

Q

¥

~0.07

0.06

12.23%

1.71
'1.82

11.44% «

S
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" Table Cl4
' - Analysis of “Variance . %

. VT"EXper-iment 7: Jndgments; of K2<K1

SOURCE - df  Ms | F

. ANCHOR POSITION (AP) 2 0.07 1.0
ANCHOR SIZE (AS) - 2 0.17 4.25% .
AP X ASJ‘ e 0.29 0M4.83* |
#UBJECTS (s) - - 017
AP XS 18 0.05 '5“%>;

- . - g

s R 18 008 .o

AP XASXS . 36 0.06

‘xp<.0s )



