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A pacma n type video -game pa ra digm is in troduced fo r th e m anipu la tion o f app raisa ls

in an ongoing active-cop ing ta sk . D ifferences in cu rren t app ra isa l concep tion s and

th eir imp licat ions fo r experimental app roaches to th e m anipu lat ion of app ra isa ls are

discussed . F u rth erm ore, t he advan tages of u sing concu rrent physio logical measures are

ou tlined . The fea tu res o f th e gam e aMAZE and a sh ell program called PLAYGA ME

are described . The program s are ava ilable a t no cost for researchers int erested in using

th e pa radigm.

Our research investigates the informat ion p rocessing responsible for the elicita t ion

of emot ion , that is, changes in the componen ts o f the em otiona l response (physio-

logical, expressive, sub jective) and the prepa rat ion of the ind ividual for ad ap t ive

act ion . M any resea rchers refer to these emot ion -eliciting processes as appra isals,

which are, accord ing to Arno ld (1960) or Lazarus (1968), d irect, au tomat ic, and

largely withou t involving co nscious re¯ ect ion. In the last two decades, severa l

resea rch ers (e.g. F r ijda , 1986; Roseman , 1991; Scherer, 1984; Sm ith & E llswor th ,

1985; Sm ith & Lazaru s, 1993) have elaborated on the appra isal p rocess. A lthough

the ind ividua l theor ies d iffer with regard to deta ils, they share a surpr ising num ber

of features (see Scherer, 1988). The most cr ucial being that emot iona l responses a re

considered the resu lt of a dynamic t ransaction between the ind ividua l, h is/her

needs, beliefs, goa ls and concerns, and the environmen tal demands. In th is view,

emo t iona l responses are elicited when the eva lua tion of the ind ividua l-environmen-

ta l relat ion has implicat ions for the ind ividua l’s well-being. I t is th rough the

appra isal p rocess tha t the persona l mean ing of a par t icular person-environment

rela t ionsh ip is determ ined . H en ce, it is no t the ob jective characteristic o f an even t
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tha t determ ines the na tu re of the emot iona l responses, bu t rather, it is the persona l

eva luat ion of the even t in relat ion to the ind ividua l concerns.

Severa l au thor s have repor ted data from th e ana lyses of self-repor ts wh ich a re

consisten t with app ra isal theory (e.g. F rijda , Kuipers, & ter Schu re, 1989; M anstead

& Tet lock , 1989; Roseman , W iest, & Swa r tz, 1994; Scherer, 1993; Sm ith &

Ellswor th , 1985; Sm ith , H aynes, L azarus, & Pope, 1993). H owever, in test ing their

hypo theses few resea rch ers h ave actua lly tr ied to ma nipu late appra isa ls experimen-

ta lly and to measure no t on ly changes in subjective exper ience bu t a lso physiolo-

gical o r expressive responses. Thus, it is not surp r ising that research conducted

with in appra isal theory ha s been cr it icised on methodo logical o r con cep tua l

grounds (Lazarus & Smith , 1988; Park inson 1997; Park inson & M a nstead , 1993).

One of the major cr it iques concern ing the study of the emot iona l p rocess using

ret rospect ive techn iques is tha t curren t evidence m ight re¯ ect more par t icipan ts’

in tuit ive theor ies on emo t ion , rather than inform at ion direct ly rela ted to the

appra isal p rocess. F ur thermo re, it has been suggested , that ret rospect ive self-repor ts

o f physiological changes occu r ing dur ing emot ion are strongly in¯ uenced by stereo-

types (R imeÂ, Ph ilippo t , & C isamolo, 1990), and that ind ividua ls have d if ® cu lt ies in

judging ret rospect ively their own (facia l) expressive react ions (e.g. Ba rr & K leck,

1995).

Thus, to coun ter the problem of reconstruct ive b ias, one cou ld study the appra i-

sa l p rocess o f ind ividua ls who are engaged in an ongo ing situat ion , p rovided the

situat ion is well con tro lled and is relevan t for the ind ividua l. In th is con text , the

reliance on self-repor t sho u ld be limited consider ing that much of the appraisal

p rocess is no t conscious (e.g. Scherer, 1993) an d that concurren t self-repor ts m ight

in ter fere with the ongo ing situa tion . H ence, we suggest a strategy for studying the

appra isal process, invo lving systemat ic m anipu lat ions of ind ividua ls’ appra isals by

varying aspects o f the exper imenta l situation in wh ich ind ividua ls a re involved

wh ile monito r ing multip le dependen t variables, ra ther than mea sur ing self-repor ts

a lone (see a lso Cacioppo & Tassinary, 1990; Campos, M umme, K ermoian , &

Ca mpo s, 1994).

The use of physiological parameters as ma rkers o f the var ious ou tcomes of the

appra isal p rocess is just i® ed to the exten t to which they re¯ ect the physiological

demands of the speci ® c act ions o r tendencies tha t the ou tcomes of the appraisal

p rocess mo t ivate. In fact , p ropon en ts o f appra isal theory empha sise the no t ion that

the d ifferen t componen ts o f the emot iona l responses a re organ ised around the

adap tive task they serve (e.g. F r ijda , 1986; L aza rus, 1968; Scherer, 1984; Sm ith ,

1989). For instan ce, changes in card iovascular activity a re considered to re¯ ect the

metabo lic d emands associated with spend ing effor t in a ttempt ing to cope actively

with the situa tion (e.g. O br ist, 1976). Consequen t ly, severa l researchers have asso-

cia ted chan ges in var ious para meters o f card iovascular a ct ivity with the amount o f

effor t a person is spend ing dur ing prob lem-solving tasks (e.g. Tomaka , Bla scovich,

K elsey, & L eitten , 1993; Wright , Con trada , & Patane, 1986). H owever, these stud ies

have been co nceived ou tside the framework of appra isa l theory. Thus, a lthough

some results a re consisten t with some of the hypotheses genera ted with in appraisal

theory, these la tter were no t tested d irect ly.
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Although there a re curren t ly not many stud ies tha t have used physiological

chan ges as ind icato rs o f the appra isal p rocess, their resu lts a re encouraging. For

example, Sm ith , E llswor th , and Pope (1990) used skin tem peratu re as a measure in

the con text o f a ser ies o f math prob lems, and Pecchinen da and Sm ith (1996) used

skin conductance in a study invo lving anagrams. The resu lts o f these stud ies a re

prom ising ® rst steps in manipu lat ing ind ividua ls’ appra isals. Yet , their pa rad igms

are som ewhat sta tic an d fa il to represent the r ichness of an ongo ing interact ion in

which sudden even ts occur. H ere, typ ically ind ividua ls’ react ions need to be qu ick

and swift to adap t to and succeed in a given task . In con trast , typ ical passive

laborato ry tasks frequen t ly act ively coun teract an d dampen the n atu ra l act ion

tendencies associated with speci ® c appra isal ou tcomes. In co nsequence, the physio-

logical measures, wh ich are chosen as ind irect ind icato rs o f p reparato ry act ions or

act ion tendencies, a re less likely to provide the d iscrim ina to ry power req u ired for

test ing the underlying hypo theses.

Based on these no t ions we have developed a video game to facilitate the study of

appra isals in ongo ing situat ions. Obviou sly, video games have frequen tly been used

before, mo stly as elicito rs o f ``stress’ ’ (e.g. Tu rner, Carro ll, H anson , & Sim s, 1988;

bu t see a lso M acD owell & M and ler, 1989). F requen t ly, responses to p laying a game

under arb itra ry ``stressful’ ’ cond it ions cou ld be com pa red with the responses to

o ther cogn it ive stressors, such as a rithmet ic tasks, withou t actua lly m an ipu lat ing

task param eters. In those cases in wh ich the task parameters were manipu lated , it

was most ly to change th e ob jective task d if ® cu lty, rega rd less o f how ind ividua ls

appra ised the situa tion .

We intended to crea te a parad igm that a llows to manipu late different facets o f

the experiem enta l situat ion that would affect d ifferen t appra isals in a va riety of

ways. The program aMAZE is loosely based on the video gam e pacma n and is

b r ie¯ y described below.
1

aMAZE is a game runn ing on M S-D OS-compatib le com puters. I t s scenar io is

based on the pop ular pacman game. The p layer is d irecting a sym bol in a maze

using the keyboard or a joyst ick . T he maze can con ta in little do ts that earn po ints

as the p layer moves over them ``eat ing’ ’ them in the process. There can a lso be

``monsters’ ’ (computer-generated opponen ts) wh ich usua lly t ry to chase and ca tch

the p layer-symbol. I f the monster ca tches the p layer-symbol the p layer looses

po ints. H owever, there are a lso special do ts, the so-ca lled power p ills, wh ich,

when taken , earn the p layer a bonus a nd allow him/her to be invu lnerable for a

sho rt time. W hen powered up, the p layer can chase and catch the monsters in wh ich

case he/she ga ins an extra bonus.

M ost elements o f the game can be con tro lled by the exper imenter in advance,

such as: the number, the speed , and the behaviour /intelligence/strategy of monsters,

the bonus/pena lty for ca tch ing a m onster o r for being caugh t by a monster, the speed

of the p layer, the num ber a nd position of power p ills, the power p ill bonus, the size

and shape of the maze, as well as the durat ion of the ep isode. Idea lly, va rying these

parameters a llows ma nipu lat ing appra isals related to perceived o bstacles, namely,
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appra isals o f mot ivationa l congruence. Va rying the resources ava ilab le a ffects the

p layers’ appra isal o f cop ing p o ten t ia l and their expectat ions of succeeding. F u ther-

more, a var iety of even ts can be pre-programmed to occur at speci ® c t im es into the

game or a t cer ta in cond it ions. These even ts can include chan ges in game para -

meters, such as speed ing up or slowing down monsters o r the p layer symbol. M ore

drast ic even ts can a lso be introduced , such as p roducing errat ic behaviour o f the

joyst ick , sudden loss o f po ints, o r sudden term inat ion of the game (K appas, 1995b).

A ll pa rameters a re pre-set in an ASC II ® le they can a lso con ta in informat ion

concern ing instruct ions to be given on screen as well as the general appearance of

m iscellaneous elements o f the game interface. aMAZE a lso includes a subrou tine

tha t a llows the au tomat ic p resenta tion of u p to two independen t quest ionna ires

before an d two quest ionna ires a fter the ga me. T he program creates an ou tpu t ® le

tha t comp rises a copy of the set t ings of the gam e, the self-repor t/quest ionna ire da ta

before and after the game, a perform an ce summ ary, as well as a ``transcr ip t’ ’ o f the

game with th e p ositions of the player and the monsters in the m aze reco rded severa l

t imes per second . F ur thermore, the aMAZE progra m communicates var ious infor -

mation via the para llel por t to externa l devices, such as psychophysiology equ ip-

ment , to synch ron ise record ings a nd even ts with the gam e (K appas, 1995a).

The funct iona lity o f the program is augmented using the shell p rogram PLAY-

GAME, wh ich a llows top scrip t a whole experiment includ ing baselines and a

mult ip le b lock structu re with randomisation of the sequence of games with in b locks,

as well as the inclusion of ext erna l p rogram s. PLAYGAME a lso perm its to compute

average performa nce with in a block and to compute au tomat ically a goa l tha t the

p layer (op t iona lly) has to reach for the next block . Thus, it is possible to man ipu late

the ob jective d if® cu lty of the game, tak ing into acco un t the sk ill level o f the p layer.

G iven the many op t ions of manipulat ing var iables with in a game or across a

ser ies o f games using aMAZE and PLAYGAME, it becomes obvious tha t no single

study can be conceived of to va lidate the use of th is parad igm in manipu lat ing

appra isals. We have sta r ted to use the program by int roducing speci ® c ® xed even ts

(K appas, 1995b), man ipu lating the speed of m onsters and the number of po ints to

ach ieve (K appas & Pecchinen da , 1996; Pecchinen da & K appas, 1995) and combin-

ing the video game task with a secondary forced-cho ice react ion t im e task (Pecchi-

nenda , K appas, & Smith , 1997). O ur ® r st exper iences with th is parad igm have been

enco uraging as we cou ld show reliable effects o f our manipu la tion s on appra isals o f

cop ing po ten t ia l.
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