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Abstract

A bast rationale whic all frame-of-referene moded in ps/chophysis hare n cannon is the
corcept of stimuls relaions (“relationa psychghysics”). Wty is it that it took o long, in the short

history o scientifc psychology to bring togethe the fruitfu ideas stenming from peceptual-

synthes pychobgy and psytiophysich measurement mebdology? Sone example taken from

differert fields o percepton and judgmeinmay hep to clarify the bastc conceptudand experimental
problens involved in “context dependem psytiophysicsHere | ask which will becore the future of
the urgen researd issus in resped to the contextuheffects and wha will be the ourse of

devebpmen of the moredomain-orientd paradigns in this field. Guiddines in the viev of pag and

presemn experimentawork in ps/chghysic are providel.

The classicd conceps d “frame d referene”, "stimulus rdio” and “shifting-level”,
origindly stenming from Gestalt psylwlogy, ar relatel to tre fad thata growng body of
moden psychophysid work is basd on tke assumpion d stimulus reldions as its
fundamenthorigin. The® three concepthae  do wth the fad that thee exig¢ ubiqutous
“contextual effects in many if nat all, gimulusrepon® measuremesi{Sarris 1975 2001).
However wha did the eary Gestétists mea by theg concept and, apat from its historcal
impact wha would be the betsway to defire them?

In my talkl shdl first descrite thequite heterogermis meaning and implicaions d these
Gestdt conceps befoe the mok prominent stage and types d conexual effecs in
psychophysis will be describd (Fig.1) — Inlight of the mntribuions o the presehTheme
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Fig. 1 A gener& four-stage model of the intertwinel mechanisms hetl to ke reponsibe for
the () sensogy informaion-gathering (2) perceptukinformation-integraion, (3) decisn-
making and (4 reponse-evokig procase in pecegion and psychophysic his four-stage
model is the bass for the varbus frame-of-reference and context effecs & reportd in the
researh literature (see belowtext).— (Modifiedfrom Ahissa & Hochstein 1998.)

Session, the fdlowing considertions ma provide a backgsund agains which the papes by
the othe speakes mg be undersbod Eee Allen Pardeci, Gerd Haubensak Gregory R.
Lockhead Pete Petzold and Norman HAndersn, this volume).

Frame of Reference, Stimulus Ratio, and Shifting L evel

So far thee Gesth conceps hae bea usa mosly in vagle termsthey are briefly treate in
the fdlowing sub-paragraphs.

Frame-of-reference concept. — The origind meanhg d this classichconceg may be best
understod in terns d the citique o the then-previling elementarisc (“atomistic”)
approach Fa example hundrel yeas ao many resarches gill sought to explain the
percepion d the oriention d a line in terms d an assumeé sun o the “elementary”
senstions d the diredions d its separapoints (Rock 199Q cf. Rock,1997) Contras this
view and its mnsequeces againsthe notion late proposd by MaxWerthemer. Through a
redudion tuke a ontou in the scenemight appea to be ather “oblique” or “vertical”
dependig on the targeé stimulus-saound This is a majo exampé d a spatial frame-of
referece FR) effect By the use & moden psychophysid techniques it becomes a



straightforwad task to neasue sut a FR fed precisely leadng to tre fdlowing statemen
One and the same timulus is peceivad and judged ffierertly as a quartitative fundion of
the FR.

Simulus-ratb corcept — A further ca® d the relationd apprad in psychophysk is
illustrated by tre raio principle Fa instarce a given respons is sad to ke “relaional’ in
corepondene © the respetive dimulus ratio used in tle sense thiaa perceivd (&)
chromatc qudity is nat locdly detemined bu dependsin principle on every othepat of
the visua field. According to Hars Wdlach a forme studert of Wolfgang Kohler's thee is
the fundamenthassumpion that for instarce, the percepon d surface lightness is base on
the reldive raio between ta light reflected from the figure © tha reflectel from its
immediae suround.

Shfting-leveé concept — Still anothe Gestitist, Kurt Koffka, has intoducel the concept of a
“shifting level in orde to ded with the system@c perceptualtjdgmen “shifts”. For
example an observe is repatedy tested wth dther an ascending mdegending gimulus
series wherely the physicad values ae graduldly enlarged o degradedas a mnsequece,
some characterisc respons chages ae obtainel (e.g, suh “shfts” occur in the post-
discimination generbzation phae during which tke test-Smulus contex induce a
systeméic change d the respetive reponsescf. Saris, 2001, for an overview).

The vaguenss d the FR tem ha hamperé pas reeard for a leas fifty yeas in both
human and animhkpsydcophysics Typicdly, differert invegigators in the field ae dill
deding with heterogeneauexperimentaparadigns thus aming & different stage d the
sensory-pareptual-cogitive informdion praessirg (Fig 1).

Different Types of Contextual Effectsin Psychophysics

In ther recet handbmk atticle, Lawrerce E Marks ard Danié Algom rightly emphasie the
fad that thee exig differernt stagetheories (o models) of psyobphyscd processing, and
they “acknowledg the possilility ... tha contex can dfect processes occuring a every
stage in early sensory transdtion, in late peiceptud enwmding possibe cgritive reoding,
and in decisbn respons... “ (Marks & Algom, 1988 p 148) Wheea theg auhors do not
sugges any specific modeé in orde to specify the potertial information-integraion
mechanisrs involved | here piopos the genetafour-stage nodel as depictd in Figure 1
(see above).

Process stageand contextuleffects — It is assume tha thele ae four main-praess stages;
namely (1) sensoy informdion-gathering (2) perceptud information-integraion, (3)
cogritive decishbn-making and (4 responseavoking procasing. Basel on thee stage there



are severbmain types d contextua effects which hawe be@a studied during th lag hundred
years namely:

- Stage 1: sensoy contras effects

- Sage 2: frame-of-refereneillusions

- Sage 3: cogritive informdion-integrdion dfects
- Sage 4: reponse-sca distotions.

In addtion, | assune thda meny if not al of the man “contextual findings represena
combindion d different stage-processg effects for example contex effecs which are
basel on tte processerelatel to stage 1 plus 2 or stags 2 plus 3 or stags 3 plus4 (or on
even more comple processesi.e. on stage 1 2 plus 3 or stages 2 3 plus 4) As a
consequete, mor than jud four (stage-) ypes d contex effects mg resut. In othe words,
experimentlly one mg find four, seve (or even moreg types d contextuad effects — In my
talk | shdl illustrate this ideaby providing some basic examples.

Psychophysical scaling and contextual effects. — In this cag the emphasiison tho procss
stage 2, 3 and4 which ae basicly related to th psychphysica scding methodology and
the so-cHled psychophysiddaws (cf. Lockhead 1992 Baird, 1997 Marks & Al gom, 1998).
Clearly, a lat of the wok pulished during tle lag fifty yeas has bee concentrated on these
specid “contextual problerns involved in psychophysidaneasurement.

Fig. 2 Expeimentd apparats usel for the stidy o “contextual size-discimination dfects
in the baby chick, when the test-§mulus contex during the postdiscimination-generatiaion
pha® is systemtically varied (e tex; cf. Sarris,200Q 2001).



Compardive psycbphysic and contextuaeffects — As a point of principle relevance
conside the researt issus implied by comparéve psytiophysicsi.e. aimal versis human
percepion (including developmernitgsydophysics from an evoldionary persgdive). In

contras to main-stean psytophysics the behavioramethod ae d major interes(e.g, for

human infants subhuma arimals dinicdly impaired paients) My own regard conducted
during tre lag twentyfive yeas has ddressd the problens involved in the compartive

(averba) study d very young clildren and subhuman amals (ike chickens)by the use of
behavioral choice-methods Briefly stated remarkaké “contextual effecs hawe been
demonstratedduring the postdiscimination — tes pha® undeg system#c one and two-

dimensbnd test-context variatins (cf Saris, 1994 200Q 2001, see alg the postes by Hauf
& Sarris and Saris, Hau & Arlt, this volume) The experimentastudy d the baby-cheks’

psychophysid repone & systemécally shifted by tle asynmetry-variaton o the test
stimulus-ontex provides a rare ad profound exampl d compargive psyhophysis (Fig.

2).

Discussion and Conclusions

In contrasto pas reearch today’s sudy d contextudissue in psychophysi ha led to a
variety of fruitful researb agend (cf the invegigationrs wncernng the role ¢ “top-dowri
processs in pecegion @& wdl as in psychophysidameasurementor the @mnsideréion of
multiprocess moded in orde to explain tle diversty of psydophysed findings) — Thus the
disctssbn should b focussd on severdamajor problems eat of them presenté hee in
form of aquesion:

- Rekvarce d FR theorizng: Despie the bos defintion d its term which theorettd role
might or should the “FR’ concept play in ongoing context-dependepsydophysics along
with the othe classicd Gestalt onceps (“stimulus ratio”, “shfting level’)?

- Typology o psychophysicd context effects Given the ubigutous influerces o special
stimulus (end othej contex conditons is thee a ned for the estalishmert of an
experimentlly impressive typology and if so, in which way may ta prgposeal mutiprocess
mode] with its staged through 4 becorre an acceptal® founddion for further regarch?

- Corvergent-operion methodologyFrom a strid empirical persedive, is the systemtc
apgicaion d some convergent-opettgon methodology- for example in the stidy d task-
dependencontex effects— needel & acondtio sire qua non including the gplication d the
behavioralpsychophysis paradigms?

- Unified-theol approach At the presentime d inquiry how fruitful are or will become,
broaderpsychophysid theories @ modek (e.qg, Baird,1997)?



Conclusions. — In conclusion!| propo® the fdlowing generhguiddines for the future sidy
of context-dependénssua in psychophysics:

(1) Psychphysica invegigations directel toward the furthe analyss o contextué effects
shout be planned and conducted merfuly in line with domain-research orientel paradigms
(e.g, FR & perceptual constancy; FR & perceptual learning).

(2) Futue reseadc should also & guided by the extengin d context-dependent
psychophysis © othe maja area d interes like, for example to developmentgsydology
(“developmentkpsycophysics; “infant psydiophysics) or 1o compartive psyclophysics
(“e.g.,monkey/c&/chick psychophysics”).

(3) A process-oriented research strategysdlustrated aboe (Fig 1) should be usel most
systemécally; therdoy, future stidy programs might be guided by quatitative small-scale or
large-scale mode$ a theories in percefion and psychophysics.
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