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CABSTRACT

" This study addressed the hypotheses proposed'by Nisbett and Wilson

1977) that D) people do not have dlrect access in memory to the causes

©oof thelr own behavior, but rather base their verbal reports of such causes .

on assumptiens of . plausible cau% relationships, which are subject/ to
various attributional biasis, and 2) therefore, verbal repoi“ts on one’ s own

‘ beha_vlour are not necessarily any more accurate than those of an observer

_provided with the same in.forrnatio,n'_regarding external stimuli (-causes) .- '

" and 'obser’vab.l__e behaviours ( effects ). 'Sixty subjects participating in
_pairs in a learning experiment were assigned to one of 3 list cohdi'tlon's

,'The ilsts were -designed to instill an expectation that-either the color of

~the ietters( black vs;colored’ ) or the order‘ of "the letters ( meanlngful Ve T T

meaningless anagrams ) is a potent variable in learn_ing, or that both ,may

be potent. "'Subse'quently subjects participated in 'a“second' test condttion |

' .as learners or observers, then made- attributions of causal impact to both -

- the letter arrangement. ( a highly potent variable ) of. letter strings -and/or

“color ( a highly salient but less potent variable ). The results supported

| both an anti int“ospectionist and a pro- introspectionist position On one

hand, they supported the hypothesis that sub ]ects would base their verbal

reports on assumptions generalized ( erroneously ) from the first list -On _

! the other hand, the results indicate that subjects attributions wem not .
_ lerroneously generalized from -one. phase to the other but sub jects in f act, -
- made separate and accurate attributions to each iearning phase. The
"hypothesis regarding the similarity of attributions of observer and

‘ learner subjects Wwas not supported, due largely to problems w1th the
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t‘i'cular, it is 'not clear whether observer sub jects actua.l ly
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- * procedure. In par
T observed learners in the manner expected. -Recommendations for . future

research are suggested. - oy
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L
~In recent years there has been a reemergence of interest in the sel( '
perception of cognitive processes (Nisbett & Valins 1971, Nisbett &
Wilson, 1977). Researchers have been particufarly interested' in..Whether
. Individuals are aware oi’ the’ factors or stimult underlying our behavioral .
responses. ' o ._

' _Histor-ically, _the act of pe'rceiVingaone‘s own psychologi'cai
processes was called introspection..' ACcording' to Boring (1973) classical .
. Introspection was def Ined “as the common belief that the descr‘iption of
‘ conscjousness reveais complexes that are constituted of patterns of
senSOry elements (p. i7l) One of the rirst psychologists to attempt to '
: study introspection empiricaily was Wilhelm Wundt Essentially wundt
thought that by applying the concepts of physics to psychology one could
learn about the mind. He believed -that introspection revealed immediate
- experience and that one . therefore gained access to consciousness by '

) looking Inward. in his experiments subjects underwent vigorous training .‘

‘before participating " in fact, what subjects were to attend to was
."',ispecifled by W'undt in advance He was criticized i'or this method and as a
resuit introspection became suspect . '

Partly because -of .the dublous status of introspection Watsons

'behaviorism came to dominater the field of psychology Watson (l9i3l was

_strongly opposed to" the idea of mentalistic COncepts inciuding

consciousness sensation and image He -rejected the method of
 Introspection, and in the place of mentalism substituted a, stimuius -
':response psychoiogy Watson claimed behaviourism to be a more ob jective
psychology as it dealt exclusively with observable events Due to his '
- Inf luence the method of introspection and its sigiii icance to psychology ;

b et b e N4



had never  died. For example durl_ng the late 19th century when
- psychopathology was belng studled from 3 psychologlcal orlentatlon' the -

g-—-.

- which may be contributing to.the mental disorder. " Essentfally,

relatively inferential rather than empirical techniques. Thus, it seems

- has been wfldely' regarded as unreliable and unsclentif ic by e)'c_perlmehtal ‘

was temporarlly submerged .
. “Recently; Nisbett and WIlson (l977) have argued that 1ntrospectlon

method used was lntrospectlon To this day, the psychoanalytic méthod
T‘ocuses on havlng people- tum lnwar‘d to determlne .what s In o

con&lousness and to bring to awareness unconsclous: locgotten materlal

psychodynamic - oriented psychopathologists investigate conscloushess

through introspection and presume to"leam' about the: unconsclous through .

that introspection has enjoyed widespread _use. without ever being shown

to bie an effective or accurate tool.

- Since Watson's famous critique of lntr‘ospectlohi( 1913), the m;etho‘g 3

_ psychologlsts‘ although still used by rhany clinicians. Ironically, it was a

_ lntrosoectlon lnto modern psychology. _Daryl Bem (l972) in a Sklhnerlan

behavioural psychologlst who reintroduced .a modified form of

attack on the cogmtlve dissonance llteratuce (Festlnger & Carlsmlth

(l957) maintained that people assess their oWn attltudes through a selr'
perceptlon process, although such perceptlons locus on behavlours rather_
‘than the 50~ called contents of consclousness Bem (l972) belng strongly -

ln!luenced by’ Sklnner pmposed that people leam about themselves

through thelr own behavlor Specll' lcally he claimed:

FCN

b

 Individuals come to know their attitides, emotions
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and other internal states partlcularly by 1nrerrlng
them from observatlons of their own overt
o behavlor and/or the clrcumstances in which this
‘beh“avlor occurs. "T‘hus to the extent ‘that internal
cues are weak amblguous or unlnterpretable the
lndlvldual is functlonally in the same position as

an outslde observer, an .obsewer who must..

- necessarlly rely upon those same_external cues to - |
: ’ lnl’er_ the ln_dlvldual's“’lmer. states™  (Bem, ',972» p.

2) - ‘ ' - ) N
On the assumptlon that people are lntrospectlvely unaware ' of

mental processes he attempted an emplrlcal demonstration ‘

He developed his hypothesls l’rom a relnterpfetatlon of__the _

. influential work of Festlnger and Carlsmlth (l957) For example ir a
. person is exposed to a sltuatlon whereby he is forced publlcly to state a
- bellef that dlrfers from his own prlvate beller amblvalence results.
. Amblvalence rerers to the state whereby an individual - experlences
: ‘ slmultaneous confllctlng feellngs toward ] person or thing According to

" Festinger and Carlsmlth this is an uncomfortable state and consequéntly

motlvates the person to change it. lnltlally the person will took to the .
envlronment for cues to justify his behavior but if unsuccessful he wlll
look. inward. -1f-his prlvate belief or attitude cannot explaln hls behavlor

- then he wil m\changlng his attitude so as to be congruent with his’

behavior.
- Festinger and Carlsmlth (|951) demonstrated that subjects

'attltude change depended upon whether or not there was external



justification for their behavior In, their research subjects took part ina
rather- boring task and were subsequently asked to inrorrn other sub Jects.

the task was interesting Three groups took part in the study. One group

was given $20.00 to do this and a second group was given $i 00. The‘
resuits showed that the group given $20.00 showed no attitude change and

. _ their attitude was simiiar to subjects in the control group, who took part,ﬁ S
in the hour long experiment but received no remuneration. .Attitude change

‘was evident for subjects given the $1.00 reward. ‘This group believed the

task'tobe'interesting The results lend support to Festinger's theory' He \

claims that because the $i OO group had little external ]ustiiication for '

- stating the task was Interesting, a state of cogitive dissonance occured.

In order to change this aversive state, individuals changed their internal
_ attitude toward the task believing, as well as stating, that it was in fact
._'-'interesting This phenomena is known as cognitive dissonance.

_ Bem reinterpreted the cognitive dissonance theory Appiying .
Heiders theow of the psycho_iogy of interpersonal relationships, he -
claimed that i_ndividuai‘s utilize the same strategies_ to understand their
own behavior: . Heider proposed that individuais respondy"to the. overt . "
o 'behavior of others and -the controiiing variabies of which their behavior
" appears to be a function ' e '
| _ Bem extended this to the individuai _For exampie "taking the
A 'viewpoint of an outside observer one wouid consider another individuai S .

'behavior and the context n which the behavior was occuring Bem.,' .
suggested that indtviduais in the Festinger & Carismith ei(b”e‘r‘iment |
' ‘behaved simiiariy to an. obsewer They inrer their attitudes or beltefs
‘a.bout a situation from iooking at their own,.behavior and the context in



‘ ‘___which it occurred

'Anot sufficient to produce an inierence and resuits only in attribution, :

_320 for making suoh statements 5vas highiy motivated by externai reward

and ‘thus the observer 'wouid Infer iTttle or nothing about his‘ak:tuai

_however, they SUggested that in some casesabcief sampie oi behavior Is \ '
)

.’.:&‘
" when reinterpreting cog’nit‘ive dissonance experiments Bem

suggested a partiai identity between: seif and Interpersonal perception.

',Taking the vieWpoint of an outside observer who a) hears s the individuai‘ |

make statements about’ the task-armd b) Is aware that the individuai was 1:
paid either $1 or $20 and subsequentiy asked to state the attitude of the -
individual, he w_ould probably consider bothioi these factors. In the case

~of the individual paid $1, the observer would rule out financal gain as
being the motivating factor -and infer the ‘indtvidual —must hoid the'
attitudes he is expressing Oon the other han("i the individual who was paid_

A
ST

attitude as the $2O rewanrd is sufficient justiiication to expiain his overt
behavior , ' _

: Nisbett and Valins (1971) broadened the causal seii' analysis tneory .
They proposed an iniormation processing modei simiiar to that of Bem; - 3 ' , l : \

,instabiiity and information seeking -An important consideration is

whether the infenence is a statement oi fact or a statement that is more C

.iike a hypothesis and will spur an individuai on to seek out _more

: impiications ior the seir attribution theory and research.’ Nisbett & Valins
| (i97i) point out problem areas. Firstly the overt behavior of individuais

' (' information to confifm or disconiirm their hypothesis This has important

may be 3 refiection of the individuais internai state -_Se,eondiy,
indivi_duais ma_y need to ‘vaiidate their inienences tgefore they can’ be



infefrence vaitdation subjects, through watching thetr behavfor in 2 simHar

situation may disconflrm their- inferences IR

A review of all the research in the Cognittve Dissonance and Self

““Attribution areas was undertaken Dy Nisbett -and Wilson (i977) It became
| .evident from this review that although behaviourai changes were noted,
_ there were no concomitant. seif reports o( these changes (Bem &
McConnell, 1970; Goethals & Reckman (1973)) |
‘ As a result of Nisbett and Wilson's (1977) thorough review of both
insuff icient justif ication and sei‘f perception research they concluded _that‘ :
a) subjects sometimes do not report the evaiuationai and moth'/at'ionai '
states produced in these areas of - research b) when they do report such

 states they may not: report a change has taken place in these states; and c)

behavioural changes are evident without concomitant verbal self reports
that these changes occurrred Nisbett and wiison therefore conciuded that
individuais do not have access to higher mental processes,

To summarize, Nisbett & Wiison (1977) claimed that peopie can be

T unaware of the existence of stimuii that Infiuences a response, can be
' unaware of their response and can be unaware of the effect of sumuii on)
“their response They beiieve that access to higher mental processes |s not

based on an examination of memory for that process, but rather on impiicit .

or expiicit a priori cause/errect theories which fnay be found in the

cuiture of subcuiture the indtviduai iives in.. Nisbett & WIlson (i977) aiso

claim{that when individuais are asked to report on cognitive processes

to. be due more to an‘iliusion of having access rather than an awareness of

Y

trajsmitted into attitudes, bellefs or 'feetings Finally, as a result of

B



. underiying processes or judgement and problem solving.

The a priori causal theories referred to by Nisbett and Wiison were
first investigated by Tversky and Kahneman (1971; 1973) 1974) These
: 'researchers have demonstrated that when persons make intuitive _
judgements of probabiiity they do not utiiize such iactors as . prior ‘
probabiiity or base rate frequency regression or sample size; rather they .
- tend to uttlize heuristic principies Heuristic principies are factors used .
' by persons when they are making predictions o judgements Examples of

,judgementai heuristics inciude a) representativeness or similarity which

means that an event is judged probable to the extent that it represents the

\essentiai features of its parent population or. generating process, b)

: avaiiability which means. that people assess the frequency of a class or
probabiiity of an event by the ease with which instances or occurrences
can be brought to mind and c) adjustment or anchoring which means that
---peopie make estimates by starting from an initiai value that s adjusted to’
'yieid the final answer. According to Tversky and Kahneman the reliance on
such’ heuristic principies can iead to severe and systematic biases in
' judgment | | _ - '

Nisbett and coiieagues aiso contended that an individuai S seif.

" .report Is no more accurate than a report given by observers about the same

'situation Nisbett & Beilows (i977) demonstrated that when people are‘ o

_' x asked to report on how a particuiar stimulus inf luenced a reSponse they
‘ "do not interrogate a memory of the event but rather apply impiicit or'

o expiicit theories about causaiity In this study subjects were asked to

. ; .make judgements about a job appiicants a) inteiiigence b) iikeabiiity c).

:sympathy toward i‘eeiings of others and d)f iexibiiity tn seiving probiems



‘subsequen_t to 'reading an indivtdual's job appltca‘tion rolder. . .Observer |
subjects were also Included In the study. ".These subjects were not glven
an ap‘plioant,‘s' folder to."read but vvere'. asked.how ‘the_y.t"hought certain
o r actOrs_would influence certain,judgements; that is ,the observe'r subjects
'Amade judgements based on.very Hittle 'tn‘f'ormatton'., As stated p're_viousty,
" the results indic‘ated similar judgements made by both obse'rver, subjects
and the suojects?who_ actually took part in_the"ex'pertment. Three of the .
four ]udgements made by both observer and actor sub jects were
1naccurate._ The inteltigence judgement, however, was accurate_ 'The |
- authors prdpoSed that ‘theSe results lent f ur'ther support to their theory of
the use of a priori causal theories as opposed to any Intro pectwe ability -
f " on the part of subjects The intelligence judgement was presumed to be
| accurate because of expllctt rules that ex_ist within the cu“lture regarding
K actors such as a person’s verb'ajl ability, “that should (nfluence an
mteinge“hce judgement. The authors suggested that 'judgement simitarity
between observer and" actor' subjects‘ was so great' that only the
application of the aooropriate ru?e would account for this factor N
_ I In summary Nisbett and Wilsoh (1977) asserted that a) -individuals
-are unaware of the cognitive processes underlytng their judgement |
attitudes and reelings Rather than interrogattng a memory for the event ‘
in questlon they apply a prtori causal theories that can be round in the
~ culture or subculture in.which they Hve b} thetr reports, are no more

accurate than those of observer subjects supplled with the same

.Information about antecedent events and c) when accurate causal reports o

" are made it is due to the appllcatton of the correct causal theory
Smith & MHIer (1978) and White (1980) have crltlclzed lebett and
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WIlsons ( l977) research on both theoretlcal and methodologlcal grounds

Theoretlcal crltlclsms lnrlude a)-lack. of a clear definition for process and -
content of mental events: Nisbett & Wilson stated no criteria by which to

dlscrlmlnate content from process; b)' Tne Verba‘l report measure ls‘made -

,-at some dlsta_nce from the'. process, fatlure of subjects’ reports to be

'lnrormed by .the Aprocess may have been due to a failure of memory for the -

Process rather than a lack of awareness of cognitive processes.

"The verbal report Is based on a subset of lnformatlon stored in

. memorles Thus due- to the llmlted capacity of short term memory only

the_most recent- lnformatlon Is accessible’ directly. Ericsson & Stmon
- (1980) point out-the inaccessiblity of the process may be due to either an.

over taxation of short-term memory which ‘'was not transferred to long

term memory or posslply the information 'requested"was not needed or

: attended to.

They propose that a self report may occur at three levels The f lrst i

level direct verballzatlon lnvolves Information verballzed ln the form ln
_ .’whlch lt was acqulred The second and third levels referred to{as lndlrect
verballzatlon lnvolves one or more medlatlng processes occurrlng between
attention to the lnformatlon and its delivery These lntermedlate
~ processes lnclude a) information attended to Is encoded 1nltlally on a non

-verbal form and thus needs %o be translated into verbal form; b) scanning .

ooor fllterlng Informat fon heeded to deteﬁnlne ir it matches the information

requested and ¢) inference or generatlve process - sub jects may not have

"‘attended to lnformatton requested and thus lnlenences are made. This ts

: : particularly evldent when.studles use f_tet_pospectlve verbalization, w?ere ;

sub jects must report_‘a_bout ,thelr'fthoUght processes in -e_xperlments with

,
ot

i 1
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. many trtals and thus must syntheslze aH avallable tnformatlon after
selective recall. Er(csson and Simon clatmed this {s where Tversky and
Kahneman (1973) research fails. They asserted that cognitive and memory
factors must be discerned before one can determine how much heurtstl_c.
-prlnciples account for the data in verbal reports ;
In additiorf, Smith & Mmer (1978) have argued that a Jatlure of

verbal self report need .niot Tndtcate a lack of tntrospeet]ve access. They

‘noted that verbal responses-are subject to various outside influences such

'M_as soctal  desirability, evaldat'lon apprehension  and demand
charactertencs Thus sub]ects verbal reports may be hindered by these .
-‘factors ‘ o0 - R o ;

| The present research focuses primartly on methodological issues
Smith and Miller .(1978) and White (l980) have made ‘the !ollowtng_‘-_
criticisms: - Nisbett and wilson's research is heayHy biased against the
B pos'stbiltty"of detecting accuracy’ in self reports, because subjects are
.exposed to only one level of thé independent variables in a between

subject destgn Smith-and Miller (l978) and White (1980) claim that for a

sub ject to accurately report on the causal stimulus they would have to

Hrst identify the independent variable being manlpulated and then Inrer; '

what other levels of the lndependent variable would be er They

, - suggested that a wtthIn subjects deslgn with repeated measures would be

. more appropriate.

“Hill and Stickney (1979) attempted to resolve ‘these Issues by
Stabhshfng the accuracy (or tnaccuracy) of se'l( report data wlthln a
cognitive- psychologteal paradigm. They hypotheslzed that sub jects would

'report perceptually saHent but causaNy irrelevant, dimenstons ona verbal
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: .Iearning task as having more causai impact than less salient but relevant »

‘ dimensions It was also predicted that subjects ‘would make more
accurate seif reports after experiencing some variation in both the
. relevant and irrelevant stimulus dimensions. ' -

. The study involved ‘tWO experiments using verbal learning tasks.

+In the first study subjects were exposed to onlyone ievei of the -

independent variable, either redundant or random, and either color-coded or

not” color coded strings of letters. Subsequent to this sub]ects were

" requested to write down as many of -the strings of letters as they ‘could -

‘remember. Fach list of Strings' of letters was presented for a total of 10
A triats. |

Once learning of the lists was completed, subjects filied out a

questionnaire, asking them to indicate on an X point ratingA scale how_~-

" much they thought arrangement.of the. ietters helped in their'abiiity to

~learn the st and/or how much they though color affected their abiiity to.

learn the 1ist,

The, results indicated that Subjects'.rfemembered‘ many more

redundant than randoin strings. It was also evident that ’signif icant

improvement over trials occurred for r_ed(jndant list but not random lst .

condition.- The self report data revealed that subjects who learned the_
 redundant list rated the influence of letter 'a'rrangement more higniy than
s Jects who learned ‘the random iist However for those ‘sub jects who
rated the causai impact of both color and arrangement they attributed
nearly equivaient levels oi' causal inf)uence to both cotor and arrangement

desplte the fact that arrangement oniy had faciiitated ieaming

Smjects who iearned the random list attributed higher causal

72‘7 )
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lmoact to conlor than to -ar‘rangement although the results'showed a

slmllarlty in learnlng ‘between the color list. and the- ‘non-colored random -

"llst .
The results of Experlment | suggest that when exposed to only one -
level of the lndependent variable, subjects may be able to ldentll‘y the '
o causal factor, so long as it has some degree_ of sallence‘. _Ho_wever, when
“exposed to both a salient non—lnfluentlal factor and-non-satfent inflyertial
- .factor, subjects may be misled- lnto thlnklng the non- sallent factor also

hhad some causal impact

ln a second experiment a within subjects deslgn was used where S

' subjects were exposed to both color redundant lists and non- colored.
. random llsts Slmllar to the first exoerlment subjects were asked to

_evaluate the causal lmpact of the two dlmenslons but also taklng into

Conslderatlon their: performance on the { lrst task The self r‘eport data

‘following the second task demonstrated that subjects attrlbuted mone

j

causal lmpact to color Se,lf ‘reports or causal lmpact to structure

mmalned at- about the same leVel as the llrst task Thus color

attributions were slgnlrlcant‘y hlgher followlng the. second task

It was evident followl/wg the second study that subjects experlenced‘.,
'a large decrease in their ab( llty to learn the list as a nesdlt of the change

'from__ redundant struct,ur‘e l,-to random structure and from color codeq to

black letters. Hill & S_.tlclgjhey asserted that the change from color to black

'-was much more salfent t'hm the change- in structure and thus, ‘smjects

concluded that the hlqlly salient dimension or color must have been quite

.lmportant Thls lntert)netatlon is conslstent wlth lebett and WIlsons ~

(l977) assertion that most people belleve that smail causes cannot -

[V,
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produce large effects. In the Hi- and - Stickney study”pedpie were -

confronted with a large effect, that Is, 2 signiricant decrease in their

recall of the strings of ietters and thus concluded that a dramatic chanqe '

or. cause must have occured to expiain this o - 3

A further study done by Htll (1984) showed that subjects were :

consistentiy accurate \Jvhen reporting the causal impact of the potentt_\ .

ractor but overestimated the ro’ie of the salient irrelevant’ one. Simiiar to

| :the Hill & Stickney (1979) study, sub jects were exposed to both levels of
“the stimulus factors. The _re'suit_sshow_-that.rather- than" increase the

accuracy of verbal reports, exposure to both dimensions decreased it, .

particuiariy when evaiuating the role ofr the salient factor of'ietter color.
.. The results of this study put to rest-some of the crit_icisms made t)'y
Smith & Miler, mainly, that subjects are more likely to have 'accurate self

reports when exposed to more than one level of the independent variable.”

~ Although HIN and Stickneys (1979) research may have vitiated two

of the criticisms made .by Smith and Miller (1978) there are other

- questions left unanswered. One criticism made by Smith and Miller (1978)

“and White ('i980) is that participants were not informed of the report

stage prior to engaging in the task Critics of . the theory beiieve that if

this were to happen participants may . attend more cioseiy to their own

: processes and be abie to report on them at a later stage Kraut and Lewisv_ '
'. (1982) investigated this factor Their study demonstrated that individuais'..

. may.be able to assess the causal inf luences on their ]udgements and do S0
~ more accurateiy than couid predictions based on a priori ‘theorles of
- causation made by ot)serven sub jects The. study involved having sub jects
view videotaped intewiews of peopie going through customs The

o~
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participants in the study were askéd to judge an individual'.s,triendliness,

intelligence and deceptiveness. -Observer subjects were- also included in

the study They did not view the videotapes of the interviews, but were
glven a complete descriptlon of how the tape was made and contents of
the interVieyvs. ‘The results _indicated that self awareness could not be
| totally ,a,ccountted for by a priori theories no'r. by introspection.-. Kraut and
- Lewis (11982 ) COncluded that judges’ beliefs are the result of .combining
several sources of inronnation.f These sources ‘include introspection, 'a
_ priori theories;,co“variation detection, strategy driven judgements, delay -
and cue 'type At 'this point it is difficult to dete'rmine-how much of one
f actor or how many factors play a role in a ‘person’s judgement however,
they asserted the focus should be more on when individuals have access to - .'
| their cognltive processes as opposed to all or nothing claims as professed
by Nisbett and colleagues. '
| Adair & Spinner (l98l) have reinterpreted the research supporting the
claim of no access to cognitive processes by subjects (Nisbett & Wilison,
i977) and concluded that thelr studies are selective and incomplete and do ‘
- not withstand 3 demand characteristic analysis Despite the problems with
.‘verbal reports these writers asserted that psychology ts not yet in the
'position oi abandoning them The authors claim that verbal reports. must;
- “be researched using few and Innovative approaches. | ' |
' ‘ The present research attempted to discern some of the assumptions
put forth by Nisbett & wilson (1977). - More specii ically the research -
| investigated whether or not subjects uttlize implicit theories as

suggested by | Nisbett and coileagUes

C .



-
It has been demonstrated (HIll & Stlckney, 1979) that subject's will
attribute ‘cau'sa'llty to salient but noninfluentfal factors. In their researc'h
suojects were exposed to two experlments ln the first experiment .
subjects learned either a redundant or a ramdon llst of strings of letters
. and either a color coded or black llst The results of the self report data

revealed that "2) subjects who learned the redundant list rated the

lnl luence of letter arrangement more hlghly than subjects ‘who learned the o

- tandom list and b) subjects who. learned the random list attrtbuted higher
causal impact to color than to arrangement despite the lact there was a
similarity in learnlng between the color and black random list. | '

. In the second experlment subjects were exposed to both levels of the -
lndependent varlable * As Smith & Mlller (1978) have lndlcated it - lS :
difficult for subjects to be accurate -about the causal eflects on thelr

responses If theyare only subject to one level of the independent varlable

To vltlate that crltlclsm HiN & Stlckney exposed sobjects to both levels R

' .ol the lndependent varlable
The. self report data of the second experlment demonstrated that
subjects attributed more causal lmpact to color wlth attrlbutlons of
R causal lmpact ‘to arrangement remalnlng at thesam_e level as 'in the first
(o o | : o _
, Hlll & Stlckney concluded that rollowlng the second study subjects'
experlenced a large decrease in their ablllty to leam the list as a result olv
| the_ change from redundant to _random st‘ructure and from.color to black
letters. The change from color to black was much more sallent’ than the
_change in structune Consequently subjects concluded that the hlghly

salient dimension of color must have been qulte important.
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This 'lnterpretatlon is consistent wlth Nisbett & W'llson‘s assertl'on:

th'at most people believe that’ small causes cannot produce large effects.
- In the HiN & Stlckney study people were confronted wlth a large effect,
that 1s, a slgnlrlcant decrease in. thelr recall or the strlngs of letters and
.‘thus concluded that a dramatlc change or cause must have ocurred to

explaln thls

Slmllarlly HIN (1984) demonstrated that subjects were conslstently
,accurate when,reportlng the causal lmpact of the potent factor,but over

estimated the_)role of- the,, salfent frrelevant one. . Again, in this study .

subje_cts wefe exposed to both l_evels of the stimulus factors.color and -
. arr'angernent. The results show that rather than increase the accuracy of
_ yerbal reports, exposure to both dimensions decreased it particularty when

ievaluatlng the role of the sallent factor of letter color:

lebett & Wilson (1977) proposed that lndlvlduals are unable to

- lntermgate a memory of: the process but rather apply implicit rules found -

in the -culture or sub culture they are a part of. .The arorementloned -;7--_—~ »

researrhers explaln such tllusory memory as being due to the appllcatlon-‘

of arule or assumptlon about cause-effect relatlonshlps that the subject

belleves ls approprlate Such rules may be based on lmpllclt assumptlons -
gained through experience or when no relevant cause- erl’ect rule can be *
. applled on the general assumptlon ‘that large effects must necessarlly
| have large causes Consequently thf accuracy of such memorles is

’ determlned solely by the appllcatlon or the. approprlate rule rather than -

actual recall of a stimulus effect during cognltlve processlng

it has ‘been demonstrated that subjects will erroneously attrlbute :

‘causal lmpact to sallent butlmpotent factors (Hill & Stlckney 1979, Hill-- .
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- 1984). However the hypothesis that subjects apply an impiicit ruie when
: reporting stimulus impact has not been directiy investigated It has been

. proposed (Smith & Miiier 1978) that this hypothesis may be impossible to

test because we can never predict which (if any) heuristic subjects would

‘ use when making a verbai report

Thé most compelling support for such a hypothesis wouid be provided

by a demonstration that subjects will generaiize a ruie that has been ,

experimentaiiy indured in one situation to another situation 'Suc_h a
demonstration is a major goat of the proposed research. '

In addition, ir. subjects appiy a rule rather than recaii a cognitive

.process when describing the causal impact of a stimuius then subjects
who do not actuaiiy experience the cognitive process (eg observers of a
probiem soiving experiment) shouid appiy the same cause- errect rule that _

- Is used by those subjects who actuaiiy participate in the experiment

Nisbett & Bellows (1977)

The present research addressed two issues reievant to the Nisbett &

Wilson (1977) position. Firstly, peopie who actuaiiy process informattion |
toward arriving at some decision or judgement have no advantage in'
- verbaiiy reporting on such processes over NON-Processors who mereiy_
i observe the antecedent stimuius conditions and - consequent behavior.
Secondiy, Nisbett and wilson ciatmed that verbai reports or mentai_'

' processes are. based on inrerences rather than memory retrievai per se.

{

Such inferences may be subject to a muititude of errors due to saltence

_ efrects avaiiabiiity and various erroneous beiiefs about stimulus effects

~The- r irst tssue was addressed by mnning experimentai sub jects tn

- .pairs one of whom was a ieamer in 3 memory task, Whiie the other was a
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'yoked - control or observer sub ject The second issue was addressed by

attempting to manipulate which heuristic or rule subjects wouid use in

making their verbal reports by instiiiing one on a prior task.

‘Therefore, the present study hypothesizes a) that a ruie will be -

' induced tn the first learning ‘task of the research b) the rule Induced in

Phase I will erroneously generalize to the learning task presented in Phase
Il of the study and c) causal attributions of the learner wil be rio more

. accurate that those of the observer subjects -

VA - ,

| ~ Method | 5
" Overview and Hypothesis_

- The present experiment.was divided into two phases. in the first
¥

phase a rule’ was induced using a iearning task. - In the second ‘phase
subjects experienced another similar task to determine whether the rule
' induced in Phase | generaiized to Phase . .

A learning task was utitized to-induce the rUies-. 1t in‘voive"d

fearning ltists: of strings of ietters that varied on two dimensions and -
'arranged according to the isoiation Eiiect deveioped by Cimbaia (i978)}
~This effect refers to the technique whereby a difierent or- unusuai item is”

introduced into a set of common items Consequently the dif ferent item'

normaiiy resuits in . better retention than .a comparable item in a

- homogeneous iist

Two dimensions were manipuiated in this study The Tirst )
dimension was color. There wene two ieveis of the coior factor: a) coiored'

_strings of letters and b) black strings of letters. The second stimuius :

e,
C e



dimension was ar'rangemeht Agaln there were “two levels ol’ thls a)

S

<

: meanlngful anagrams- and b) meanlngless anagrams whlch were varlatlons

of the meanlngrul ones One of the most flrmly established prlnclples of
verbal learnlng ls that meaningful conbinatfons of letters are much tess

difficult to learn that are non- meanlngful comblnatlons (McGeocn l930

- Underwood & Schulz, 1960).

The prese‘nt research lnvolved two phases.- In the f lrst phase
three conditions from the color X~ arrangement matrix. lneluded a)

color/meanlngrul condition’ b) color/meanlngless condltlon and ¢) black/

meanlngrul condltlon Each of these condltlons comprised of 5 llsts wlth

16 _strings of letters on each list. There were 4 target strlngs and 12

filler strlngs A black meanlngless condltlon was not included as it was - |
decided this would not reveal any vital lnrormatlon After belng exposed

to the stlmulus-esubjec,ts were asked‘to do a fFree Re_call Test. Following -

presentation of all stimuli and the Free Recall Tests subfects were asked

to rate what was, in their opinfon, the Influential factor contributing to-

their ability 'to learn the 1ists,- It was exbected-that‘rollowlng the [irst -

|
~ phase of- the study arule. that both color and arrangement were lmportant

would be Induced for the color meanlngrul condltlon a rule that color was

lmportant !or the color .neanlngless condltlon and flnally a rule that"

' arrangement was. important for the black meanlngful condltlon

A prlmary hypothesls was that assumptlons about the rutes lnduced '
\ L
tn Phase | would generallze (erroneously) to Phase I for the color

'meanlngless and black meanlngrul Condltlons

In Phase I of the study, all subjects were exposed to a color

._q‘.meanlngful c_ondltlon, slmllar ln dlmens_lons to the color meanlngrul
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condition of Phase i but differing in content Following presentation oi

this condition and a free recall test, subjects will again be asked to report
~on the Causai factor that contributed to thelr abiiity to-learn the lists.
_ ': Prior to beginning Phase il of the study subjects were randomiy ; '
- assigned to be either a learner or observer _subject. It was hypothesized |
that iearners wouid have no introspective advantage over observers when
assessing the respective causai roies oi’ arrangement VS. coior Sub jects
.«irom the color meaningless. and black meanlngiui conditions wil be
erroneousiy influenced by the particuiar rules induced In Dhase | of the
study and generaiize these rules to Phase ii This hypothesis follows rrom
theresearch of Nisbett & Beiiows_(1977).

Sub Jects
Sixty undergraduate psychology subjects, 30 maies and 30 remaies

participated as subjects in the study.

Apparatus: | ,
A stop watch was used for time exposure of stimulus cards to

subjects. ‘ o .

Test Materiais =

.  There were two phases to the study Materiais used in Phase ! wiii be
.describ‘ed first The subjects were exposed to a iearning task. The task |
-invoived presenting subjects with iists oi’ strings of ietters either

meaning(ui or meaningiess anagrams and either coior coded or biack The -
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' meaningless anagrams were variatlons of the meaningful ones Tfh'e:;,'i'

meaningful anagrams were randomly selected from the Merriam Webster

' Dictlonaq - The Thordike - Lorge Dictionary (1968) was employed to '

control for the frequency of the words. All words used in the experiment

' occurred at least fifty to one hundred times per million.
There were three types of lsts, five lists in each type consisting -

: of 16 strings of letters each. Hereafter the three types-of lists will be

ke ——

referred to as Condition { Condition lI and Condition .

dn Condition I, the four target strings of letters {i.e. strings

expecti!d to be easiest to memorize) were meaningful words printed in

color while the twelve ler strings in each list were meanlngless

' anagrams of the target words printed in black ink
~The lists in Condition I were four non- meaningful target words
-prlnted ln color. . Each of the target words were lnterspersed by three'*

black meaningless fillers for a total of twelve fillers

The lists in Condition lIl were four meaningful target words printed

L In black Each of the target words were, interspersed by three colored -
" meaningle@s fiilers for a total of twelve fillers Ina similar paradigm as .
_desrribed above Hill (l984) demonstrated that although the arrangement =
of the letters greatly affects the £ase with Wthh strings -can - be_'
. ""_‘remembered when strings are printed in color (a variable that is’ salient, '
| but has much less impact on learning) subjects have a tendency to -
“ .overestimate the causal role of color. | | '_ |
The content of the three types of lists were similars only differing '
Cin dimension The arrangement of the color and meaningful strings of

‘ '\letteri\Nas developed according to the lsolation Effect -of Cimbala (l978)
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Colors used in the hsts were red, green, yellow and blue, A example of

" lists can be found in Appendn( A. The Hsts were made on 3 x 8 inch lndex_

cards from Helvetlca Medium, Uppercase Letraset, 7 -9 mm.
_In Phase 11 of the stludy, all sub]ects in the three cdndltions of l5ha_se [
were exposed to the same’ type of lists, colored.meaningful lists. The

_format of these lists was similar to that used for Cond‘it‘i'on | in Phase |,

cnly differihg in content. ‘Fo,r a descriptiOh of the lists; the reader is

referred to Condition .-
Procedure:’ o

There were two phases included in the .exper.im'ent. They will be

_explained sequentially.
“Phase |

‘ Two subjects particmated in the research at 2 Ume SubJects were
.randomly asmgned to one of the three groups before enterlng the room

Subjects were seated across from the .Experlmenter_ A Samp’\e stimulus

" card was presented to the subjects to aid in.the explanation of the task. - -

The sample card ahd explanation cah he found in Apbendix B.

FoHowmg thls subjects were gwenf\‘rerbal mstructcons which can -

' be found. m Appendlx C Wheh subjects mdlcated uhderstandmg of the g

mstructrons the- learmng task proceeded

Thére were two sets of f:ve strmulus cards deve)oped for each ,

._COﬂdlt)OH The stimulus cards were randomly presented to each or the .

B subjects ror three trials at the rate of one per ten ‘seconds. FoHowmg the

: -presentat!on of each stimuluc; card subjects were given a pencH and’ paoer '
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and asked to ‘de a free recall test. They had thirty seconds to.do the recall -
test. This procedure was followed for each of the five lists over three

" trials _
Followtng thls sUbjects were- glven a questionnaire on which they
were asked to rate each stlmulue dtmenslon separately on-a 10 point

rat!ng ‘scale. An example of the questtonn_alre can be found in’Appendix D.

The ' first two questionsi.were counterbalanced as well as be,ing"

counterbalanced when_p_re_sent_eq to the'subjectfs There were three

- questions. The first two qu'e\suons_ required that subjects make ratings,

- about the color and a'rrangermen‘t .dimenslons,' ranging from "0 - Not"
important at all", to "10 - Extremely important”.. The third quest.fon asked \

subjec‘ts'to fdentify ‘any' other factor in thestimuli that may have had

- some tmportance for thelr abillty to learn the Hsts ‘The ratings asslgned 4

by subjects to the stImU!us d!menslons color and arrangment were used

as dependent measures.-

Pnage_li

be either . an observer or |98

¢

%instmctions were given to the observer and learner subjects These

“instructions can ‘be found in Appendtx E Leamer subjects were then -

randomly presented five 1ists over three trtals at the rate of one per ten '

seconds. - Observer subjects were. instructed only to observe the learner .

'stqu_ing tne lists. FoHowlng each pres_entatl(_)n of the~ lists bot_h types of -

'r subject Followtng this separat.e.v
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subjects were aéked to do a-free recall test, The reasonooserver_s_ were "
given this test wasato control for any possible' learning that may have -
taken place. ‘Once this was completed both subjects were again asked to
fill-out a questionnalre slmHar to that used in Phase . All subjects were

" then thanked for their participation in the study and debriefed.

©

Hypothesieﬂne L \

ft was f\hypothesized ‘that a rule w\)utd be Induced fn the first
learntng task of the research More Speciﬂcany it was proposed that ‘a)
su_bjects exposed - to the‘“color_ ,meaningrul str_&_ngs o( lettere would
. attrébute c‘ausath to both co I'or and arrangement. Thls group represented )
“controls in that they were exposed to target words that were both
' meaningful and color, thus provtding ambtguity regarding the relative
causat tmpact of the two dlmenstons b) subjects exposed to the color
meaning!ess strings of letters would attribute causality to color and

finally c) a rule of arrangement would be Induced for subjects exposed to

S the black meanlngful condition

Learning

A3 (Condttions) X 2 (Type Learners or Observers) x 2 ( Strings:
'(Fmer VS. Target) x 2 (Phase) X 3 (Trials) ANOVA, with repeated measures ‘

. .on the last three factors, was conducted on the tearning. data, -,w_lth
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“numbers or strings correctiy recalled serving as the dependent variable
‘The results demonstrated that conditions emerged as a signif icant factor
(F 2, 54- 16.17, p< OOi) (See Appendix F for ANOVA Summary table)
This analysis reveals that subjects. in Phase | recatled significantly
_ more. meaningful. than meaningless strings of letters Furthermore, the -
__resgits demgnstrate that subjects exposed to the color meaningrui strings
(m - 5.-l§i) ;oi' letters recalled Sign,vifi_eantly more strings than subjects
exposed to.eith_e'_r the color meaningleés (m = 2.14) or black nrieaningiul-‘
“tonditions ‘(m = 425). - .As- -ex‘pected',_ the results indicated that
me'aningruiness enhance subjects‘ ability to learn the iiet -‘However, not
" predicted was the findln;\that color further increased this ability.

The interaction"‘ﬁetween condition (color meaningful, color”
meaningiess or black meaningful) and Phase (Phase | vs Phase. 1) was
signiricant (F2, 54 = 2525, p < .001). To further clarify these results a
Duncan S Multiple Range Test was performed on the cell means (See Table 1"

for means S D., and p. values of learning data)
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TABLE | 4 '
. Mmﬂumhﬁtﬂtﬁltinoaﬂmnﬂiim_LiSLQmmmmﬁhmj
[4
Condition ' Phwel
" Color Meeningful . o
_ Mean S.19ax
S.D. : o 250 .
Color Meaningless _ .
- Mesn . . 2.14bx
sO. ’ S
Black Meaningfu) -
" Men - o - 4.25ckx
sSD. T 325

hk;te Higher means indicated more stringe of Telters recslled Using Dunmn 3 Mumple Renge :

Fost the three oonmt10n3 differed from each other ot * p < 005 and **p ¢.001

A3 (Co‘ndtt!ons)'x 2 (Type: 'Learner Vs, Observer)'x 2 (Phase) | X 2

(Cause: Color vs Arrangement) ANOVA with repeated measures on the Iast
,' two f actors, was conducted on the verbal report data with attributlons of
~causal impact - to either color or arrangement servlng \as the dependenr :

measure (See Appendix G f or ANOVA Summary table)

Upon further analysls of the cell means rOsing the Duncans Test the .

r‘esults show that , as predicted in Phase 1 sup jects exposed to tne-color ‘ ‘

" meaningful condltten attributed causality equally to color and arrangement \

- and subjects exposed to the black m_eaningrul etranS'.or letters attributed

J
-
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hlgher causal impact to arrangement (p ¢ 05) A
Unekpectedly, subjects exposed to the color meaningless stringo of
f‘letters attributed causaltty more to arrangement than color. Fourteen of
~ the twenty subjects in'this group, when responding to the third question of
the questionnaire, stated that they rearranged the Ietters of the strings to
“give them ‘meaning,'whieh subsequently enh'einbed their memory‘ reealt. For
. 'exa}nple w}_i,th the anagram' TSOP, subjects reported rearranging the letters

to'STOP. (See Table 11 for means, standard deviations and p. levels).

| ?ABLE 1 , )
Moan. Rmmmﬁmmmmumummmmmmﬁunmmmtmmm
. memumm:mlmmt

'-Phasel

- Condition - - - Feclor Rated - -
' T Arrongement . Cotor
Color Meeningful N =20 o
~ Mesn o 16958, - .5300)
8D L - 332 . . 340
OoloraninglessN 20 - - | . .
Mean * { . 7708, T 545y,
SD. | _ 1.69. L. 324
BIackMemtngfulN =20 S , . S
sD. : 1.96 : . 287

Nots: Him means indioated higher oousul impact. Meuns wtth the some subscript ore not .
. significently different. Means with different subscripts mfferedatthe following levels: N

'O‘WD‘ NS
ey andby p<.0S
exoudcy . pc00t

byedcy . p<.0S
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bz&ldc:s‘ o p<.005

.. Hypothesis Two -
: ‘ | |
it was hypotheslzed that the “rule lnduced In ’Phase l ' would;" _
erroneously generallze to the learnlng task presented in Phase 1t for fhe |
color’ meanlngless and black meanlngful condltlons More specltlcally it
'was proposed that;

1) lndlvlduals exposed to the rolor meanlngrul condltlon in both

ES
v

" phases would attrlbute causality-equally to color and arrangement

‘ 2) suojects exposed to the color meanlngless cohdltlon in Phase l‘w
" where a rule of color was lnduced would erroneously generallze thls
attrlbutlon to the learning task in Phase {l, and |

. 3) suojects exposed o the black meanlnqrul Condltlon in-Phase |,
y where a r_ule of. arra‘nge,ment was lnduce_d, would erroneously _generallze

this attribution to the learning task in Phase (1

lh Phase 11 of the experlment all sub)ects were exposed to the same

""type of llst namely color meanlngrul The results of the data analysls, ~

lndlcate a significant’ ‘increase In learhlng for- all three groups from Phase
i to Phase It. Again, subjects in the color meanlngful condltlon ln Phase |
recalled slgnlf leantly more strings of letters in Phase I as compared to
the color meanlngless and olack meanlngrul condltlons in Phase ll Slnce -

this partlcular group ‘was exposed to the same Hst in both Phase I and -
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_ Phase'll, a'_'pra'ctlce effect' is the most _probable expl_anatt(')n for -the
results " The fncrease in the number d‘f strings-recalled for the color.
] mean!ngless condition Is due to exposure to meantngful words In Phase 1.
Two explanations are offered for the signiﬂcant increase in recall or.
' strings of letters from Phase I to Phase 1l for the black meaningrul‘
‘condition. Flrstly this ﬂnding could be Interpreted as further support ror '
the influence of color on subjects.ability to learn the 1ists. Secdndly, the
increase could simply be due to a practtce effect No. 'signtrtrant
dtfference was found in-Phase | between the color meamngless and black‘
meaningful condmons of Phase | (See Table {11 for means, standard

deviations and p. levels)

’ .TABLE m

- Color neomngrul S

S.D. | - T 134

Color Meeningless e

“Meon . 532

LX) . . . 3.03 ..

Bluckﬁoonianul _ o : - A
S.0. T ' .. 268 - o

Note: Htmer meens indicate more strtnos of letlers recolled on the free recall test.” Usmg .
Duncans Multiple Range Test the color meaningful condition recalled simtﬁcanny more strings ‘
“then the color meeningless condition (p< 05) A marginel summcance (p¢. !0) was found
between the meaninuml (mdtttm& ' o '
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'_ Yerbal Report

. The results .of the univariate analysis tndlcted that subjects.
) 'regardless of the condition they participated in ln-Phase I in Phase H
| aattrtbuted causalityyequally to arrangement and color. The Duncan’'s Test
A indicated no significant differenre among the three condlttons with
regard to their attributions to arrangement but 3 signtrteant difference
‘was evi'dent:with regard tg color. '(See Table tV for means, standard -

deviations and p. levels)

TABLE IV
lijnUmm_SthDﬁvjntims_nt CmleﬁmanLLnueLAr;mmnﬁntmmuar_mmc
[Qrfhmlmmtnﬁxmm

" Phase Il

Condition . . . Feclor Reled °

SR ' -7 Arrangement ' “Color
Color MeaningfulN 20 . -
Meen . . . - 6908 © . 56584

T . 1 L 33]

. Color Mesningless N=20 A
Mean - - ) 7508, . ¢ . 1.250,
$D. I 2.35 28
Black Meamngfu! N=20 . _ o : - -
Meen | ) . 6.5%g . T 5.508g

- SD. - 220 - 395

Note: Higher meens indicated higher ceusal impect. Meens with the same subscript are not
significantly differenl. Meens with different subscripts differed al the fotlowing levets
S _' 04 andb, o p. <10
"og-and by p._(_.lo‘
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The eesearcr; demonstrates that in bha_se ~l‘l .subjects' exposed t(_) the
color meaningless cond_ltion in Phase | att'rlbeted fnarglnally ﬁigher causal |
impact to color thaﬁ elther of the meaningful cor)ditlorjs of Phase | (p
<10). This i'fndtng Is mterpreted as demonstrating that subjects were
inrluenced by - the color factor in Phase | and -this affected their
attributions in Phase II of the study The learnlng data for this condition- :
shéwed that color was influential for subjects abihty to learn the lists in
Phase | despite their Iack of awareness of it as indicated by their verbal .
' _repor ts. _ '
" The ﬁndlngs of gLeater Interest are the. comparison of causal - :

attributions between the phases within each group (See Table V for means

and qtandard deviatlons and p. levels).

TABLE Y

‘Phase | - Pheselt
Factor Rated _ _~ Fector Rated

‘.th Accoogement—_Color mmw

())loredﬂemimful N=20 ' ) Ct)lor MeenianulN 20
Mo o 695 S 830 .. - - 690 .- 56§
s . 3320 340 - 306 331
| mlomnemimlessn-zo o . " Color Meaningful N=20
Moan 770 548 7150 718
SD. 169 L 324 . 235 287
* Black Meaningful N=20 R "Color Mesningful N=20
© Meen 850 315 . 655 = 550

b - 9% - 287 . 220 . 395
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_/lbfa- Higher meens INNCotsd haxer “peycoived couso! impact

- With regards to the color meanlngful condltlon subjects attributed

causality equally to color and arrangment ln both Phase | and Phase I, .

with no slgnlflcant difference noted between thelr attributlons

‘Interestmgly the results indicate that subjects in the color

' meamngless and black’ meanlngful condltlons apparently reevaluated thelr _

attrlbutlons for Phase | after experiencing the color meanlngrul condition
of Phase |I.  For -subject,s- in the color meaningless ‘condition, attrlbutlons
-of causal lrn'pact to arrangement remalned at the same. level in Phase | and
Phase 1| whereas a reevaluatlon of causal attribution to color occurred,
There was a significant increase in attribution of causal fmpact to color
in Phase |1 (p <.05). Subjects in the black meanlngful condltlon showed a
‘Slgnlflcant decrease ln their causal attrlbut\ons to arrangement and 2

slgmflcant increase in thelr causal attributions to color..

Contrary to predlctlons there was no sngnlflcant mam effect for

condltlon, but this Var_lable did interact with other variables as discussed -

_above.
Hypothesl‘s Three -

It was hypothesized that no difference would be found between the

* causal attributions of learner and observer subjects. | This rlndlng was ..

demonstrated Both types of subjects attributed causality equally to color
' e , _

and arrangement



Post Hoc Analysls

4

..,/ .

- The S way ANOVA revealed a main effect for phase, (Fi 54=1 19.38,

- p<. OOi) a main effect for string (Fl 54=848.63, p<.001) and a main effect

S

© for trial (F2, S4~i04.78, p<.001). The results demonstrate ihat more

strings of letters were recalled in Phase I ihan Phase 3 \Aiso,_a' greater-

number of target strings of letters were recalled as opposed to filler . °

strings ‘thus repiicatin’g't"he robust phenomena of the isolation effect. The .. -

triais main effect Indicated that eubjects had Improved their recaii
scores signiiicantiy irom the first to the third triais (See Table VI ion '
means and standard deviations) .
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TABLEVI .
Meen Number of summumrmmenmmmmm Phases
Phass | ' Phasell
" Condition Triel - IR o 1
Color Meoningful N=20 & . Color Meeningful
Meon S 8.07 936 1011 991 1125 .11.46
SD.. : : 290 234 . 225 - 225 95 .82
Mean . 63127 168 36 92 82
so. - 30 61 70 - 32 68 - 107
Color Mesningless N=20 ‘ - Color Meenfngful -
~ Meen o 253 351 - 384 894 1005 - 9.99
sD. ... 98 141 1.72 2.89 3.14 3.07
Meen - o 63 10) .32 55 )00 140
sD. - 4 A1 - 58 93 .55 78 103
~ Black Meeningful N=20 S .. "Color Mesningful .
Jacged S 3 - . a
Meen . 633 180 - 8.16 9.00  9.99 1050
sp. 295 343 336 285 297 222
Mesn . 66 1,07 148 - 42~ 93 135

so. - .. 7 46 60 75 55 0 .94 138

Abie: Higher méons PR 0re sirings of Ioilars rece)le) on 1ree recal) 1ast

There was\a‘signmc‘ant condition x shtring X type r'lnter-acr:loo (F 254,
= 3.88,\p< .05). Learner sub‘jec.ts eiposed to the cotor -meanlngful condltton ~
in"both ‘phases (m HOO) recalled signmcantly more target strmgs of
letters than observer subjects (m=8. 98) exposed. to the color’ meaningful

condmon in both phases Also, |earner subjects (m-l ) 00) exposed to the
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-color'meanlngrd'l condition in both- phases "recalled' slg'nlr‘lcantly mare

target strings than learner or observer sub]ects ekposed to efther the -
-color meaningless or black meanlngful eondlttons in Phase l and the color :
o meanlngful condition in Phase M. Means for the learner subjects are. 6 26 -
and 80l respecttvely Means for the observer conditions are 6.70 and 9.25 . |
respectlvely There was a dltterence in number of strlngs or letters. |

recalled between learner subjects who experlenced the color meanlngless .

..condltlon (m=6. z6) and learner subjects who experienced (m=8.01) the

black meanlngl'ul condltlon in Phiase | and the color meaningful condl_tlon mf -

Phase 1] at the..001 level of significance.

with regard to’ the observer sub}ects the 1 lndlngs revealed that

observers exposed to the color meanlngful condition in both ‘Phase | and -

L e, 898) or the ‘black meanlngrul condltlon in Phase | and the color :

._‘.meanmgful condition ln Phase Il -(m= 925) recalled stgnlflcantly more
target strings of letters than both the ob ervers (m 6:70) and learner

'subjects (m=6. 26) exposed to the color meaningless condltlon ot Phase l

",'-and the color meanlngtul condltlon of Phase . lnterestlngly there was no '
g _dlf rerence between the observer subjects exposed to elther the color or ,
" black meanlngful conditions of Phase | and the color meamngful condltlon'

'of Phase ll Means for these condltlons were m= 898 and m= 925;,

'respectlvely B



\ -
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The Pearson Product Momient Correlation Coefﬁcient was utlized to 3
determine if a relationship existed between a) the learning and verbal -
g 'reports for Iearners and observers across phases b) the Iearntng and
:verbal reports for the three conditions ACross phases, "and finally ¢) the
: learmng and verbal reports for the two phases across condidons '

The correlational data lacked consistency and consequently were not

-interpreﬁable_ They can be found in.Tables Vil, ,VIH, and IX, in Appendix H . -
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Discussion-

The purpose of this research was to_lnvestlgate whether .or not

~Individuals can: identify the  stimulus(i) influencing their. responses.

Nisbett & Wl_lsoh (1977) propose that individuals are unable to interrogate "

T2 fhemory of the process for an event, but rather apply"lmp_liclt rutes or

heurlstlcs round in thelr 'culture‘ or subculture. -The ér'orement'ioned

B researChers explaln such illusory memory as belng due to the appllcatlon »

of a rule or assumption about cause - effect relatlonshlps ‘that the -
. lndlvldual believes is appropriate It was demonstrated (Hlll 1984 Hlll &

| .Stlckney, 1979) that subjects will attribute causallty to salient but non- .

lnrluentlal factors however the hypthosesns that subjects apply an

'lmpllclt rule has not been examlned dlrectly " The present research

 addressed this issue.

More specifically, It was hypothesized that a rule or heurisitic

would be. induced in- one leérhlng sltUétlon which would erroneously

generallze to. a eecond leamlng sltuatlon tn additton, i in faot sobjects

do apply a rule rather than recall a cognltlve process when descrlblng the.

lcaueal lmpact of ‘a stlmulus(l) ‘then subjertq who. do not actually
.',_experlence the cognltlve pmcess ( obsewers of a problem solvlng '
~experlment) should apply the same cause effect rule that is used by those

subjects who actually partlclpate in the experlment (learnersfof a

problem solvlng experlment)

The resulte of = the . present '-reSearch',' eupport both a

‘ pro-lntrospeettontst and antHntrosbectlonlst zposlt'lon Flrstly l wlll

present the results supportlng an anti- lntrospectlonlst posttlon
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The results demonstrated that when ‘subjects vyere exposed to the
~one dtmenstonal stimull. of color thby were unable to report on it and
| 'lerroneously attributed causality to arrangemént despite the fact that the

learning data showed color to be the lmpactful variable.

Also, subjects who experienced the color only condltlon in Phase .

" showed slgnlflcant increase in their attributions of causal impact Lo color-

followlng Phase Il This finding is interpreted as demonstratlng»that the -
" causal influence of “color - in Phase | g'ener_allzed to Phase 1. despite
sub]iects lack of awareness of its causal l'nrluence fn Phase I in addltlon,'
i Phase- {1 subjects in the color meanlngleSs condition o..f Pnase | showed
higher attrlbutlons of causal impact to color-than eltber the black or color

meaningful conditlons . Thls flndlng lends further support to the' :

lnfluentlonal roie of color desplte a lack of awareness of it. The findings

"descrlbed above support the posntlon taken by lebett & Wilson (1 977) that *

individuals can be unaware of the stimuli(i) effecttng their responses

. The rollowlng flndlngs support a pro- lntrospectlomst posltlon

Secondly lt was demonstrated that subJects exposed to the highly |
.-potent factor of arrangement in tsolatlon successfully ldentlfled lts
. causal influence. Subjects learnlng data for thls condltlon CONCUrs wlth.
_their attr lbutlons _ ‘ '

- Also, in Phase I of the research all subjects showed an lncrease in
the number of strings of letters recalled after belng exposed-to the color
meaningful conditlon Their verbal reports demonstrated they attrlbuted

causallty equally to: color and arrangement For subjects In the- black .

meantngful condition slgnlrlcant decrease in causal attributions to‘__e ‘

arrangment with a significant increase in causa‘l..attrlbutlon to color was
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~noted, Both of these findings suggest that subjects were aware of the

ractor s lnrluenclng thelr responses _ _
Flrstly, when subjects were exposed to both color and arrangement

they identified both (actors as being influential. The learnlng data

‘corroborates wlth -sub jects’ attributions demonstrating that color and

.arrangement were both lnfluentlal for subjects ablllty to-learn the lists.,

7

For example, in Phase t lndlvlduals in the cofor meaningful condltlon_

recalled significantly more strings of letters than either the color"
. meaningless or black meaningful conditions of Phase |, Similarly, .in Phase

“ ll these same individuals showed slgnlflcantly better recall than either of -

the color meaningless: or black meanlngful condltlons of Phase 1. In
addltlon sub]ects in_the one dimensional condltlons of Phase I, recalled

slgnlflcantly more strlhgs of letters in Phase 11 followlng exposure to the

'two dlmenslonal condltlon of color and arrangement The verbal report

data lndlcated subjects were %ware of the causal impact of these ractors .

~as they attrlbuted equal causallty to both- These results would suggest

- that lndlvl_duals are aware of the factors influencing their responses and

are able to report on them. These results support the assertion made by °

Smith & Mlller’(1978) and Adair &‘Splnner (l97l) that psychology needs

to focus on when subjects are able to accurately report on the stlmulus(l)
eff ectlng thelr responses . ' ' ‘
.The “purpose of thls reseanch was to lnvestlgate whether or not
subjects can accurately lndentlfy the stimulus factors lnfluenclng thelrl
responses. The results do not sup_port one posltlon but rather lndlcate thatA '

we can be accurate under cértain conditons and inaccurate under others.

" These co'ndlt.lo\ns have been speclr_ ied above. These resuits .support Smith -
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& Millers’ position that psyohology‘ needs to ook at when tndividua]s are
able to accurately report on the sttmlds(t)'e(recttng. their responses.
An 'ahomalous rlindih'g was demonstra_ted which is counter to' the o
findings of Hill (1'984) and Hill & Stickney (197@5)’ Firstly, Hill & Stickney
‘(1979) demonstrated that . subjects will attribute causal impact to a’
highly salient but non-influential factor. HiN (1984) demonstrated that .
sub jects"are Conststehtl’y accurate when .repor'tlrig the. céusa! impact of a
potent factor but over estimate the role of a salient irrelevant one. In the
present r_esearph i,t»was demonstrated that s_ut)jects’, when exposed to both
the color and arrahgem'ent dimensions, will attribute causality equally. to” .
both rartors' More speciﬁcally, in~ Phase | it Was. demonstra’ted that
-' _subjects in the color meamngful condition recalled signmcantly more :
'~ strings of letters than etther the color meaningless or black- meamngfu! :
conditions: . The ‘verbal report _of these individual_s showed th’a‘t they
attrihu_téd causal impact equa'Hy to color and arrangement. The results of .
the learning and the verbatl report.:data' suggest subjects were inﬂdenced A
by the cotor dimension for their' ébility to learn the lists and wére a'ware
Iof rts mfluence ‘Srml?arly in Phase I or the Study, fol)owmg exposure to .
the color meamngful condition, subjects’ in the three groups of Phase I
| _showed a significant increase i\n the number of strings of .letters recaliled., '
‘The verbal report of all sub jectsvdemohstrate‘d they attributed causality §

. equally to both color ‘and arrangement. The learmng data coupled wlth the*/

-+ verbal report suggest that color was mf luential and sub jects were aware

“and able to report on its ‘influential role. This ﬂnding needs to be
addressed as part of the present research was based on the results of -

&
1y

these studies
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Finaiiy subjects in the black meaningful condition were able to

.identify the infiuentiai role of .this factor in Phase ' but roiiowing~

exposure to the color meaningful condition in Phase i subjects
significantly "decreased their causal "attributions .to arrangement and

significantly increased their causal attributions to color. This finding

“would lend further support to the influential role of color and subjects’

abiiity to identify it.
.The présent.results do not support the Hiii (i984) and Hiii &

o Stickney (1979), interpretation of the color factor On the contrary the

results showed that color piayed an infiuentiai role for subjects abiiii:y to
learn the lists. Becauqe this isa new findinq and runs counter to previous
research1t” 1§ difricuit to infer whether coior operated as a pseudo factor
which’ aiiowed subjects to focus easiiy on the strings_ Before any
conclusions or generalizations can be. made it is irnportant that further
research be carrted out to determine the actuai roie coior piayed for"
sub fects’ iearning ability.”

Another f inding that needs to be .addressed is the obsérver and

‘iearner factor. It_ was hypothesized that learner subjects would be no

‘more accurate about their’ causal -attributions than observeréub jects In

Phase ii of the study The resuits of the data anaiysis demonstrated no |

- ~_‘signii‘icant difrerence between the causai attributions made by observer
and learner subjects Both types of subjects attributed causaiity equaiiy i

- to color and arrangment The difficuity comes in the interpretation it

couid be inierred from the above results that individuais are Nno. more

accurate about the sitmuius(i) .that infiuence their responses than

' observer subjects who merely observe “¥he antecedent condition and the

1 !

b .
' ~,



_ a2

response. _ , . ‘
“This lnterpretatlon is. mlsleadlng as there were dlrflcultles wlth

' .the _procedure. With regard to having two subjects partlcrpate as a time,

. it was-found that many sub jects had an- apparent tendency to compete wlth ,

" each other. Consequently. when the observer subjects Yvere instructed to‘

only obéerve. they appeared:to experience diff lo‘ulty doing so. Sixty-one

per'cent of...the" observer subjects.reported haelng*trled to remember the

strings, particutarly tnejtarget' strings.

- Methodological Problems and Suggestions for Future Research -

This study suffers from some methodological limitations. Firstly,
with regard to the Color‘meanlngl_e_s’s condlllon, p_robléms with both the
stimulus cards and the questionnaire would -iéxplaln the ‘dlfrlculty in

| obtalnlng the 'predlcled effect in Phase I. The stimulus (fards'presented all

~*-meaningless strlngs wlth color being the dlscrlmlnatlng factor between

the target and llller strlngs or letters. Tms factor posslbly lnrluenced "
sub Jects responses on the questtonnalre wlth regard to the. arrangement-
quest—lon. That is, seventy, per cent of the subjects in thls cond,ltlon
reported ith‘ey rearranged. the' letters to give .them' 'rneaning and this
consequently iproved their recall. They may not have been ..clear' as to the .
) m’eanlng.of the experimenters use of the word arﬂran‘gemientj ‘In future
s'tudles it is recommended that lhe filler strings are meanlngrul womé éo
a contrast exists between the color meanlngless target words and the

black meanlngful filler words -

Qe
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Secondly with regard to havlng two subjects participating at a
time.. As mentioned previously the results, demonstrated that many of the
observer subjects had- difficulty following instructions and Had an
apparent tendency to compete with learner sub jects. _Ftather than observe
" the learner sub jectsst_udylhg the lists as Instructed, these subjects would -
lool_cat'the lists and study .the target 'words. Sixty-one per cent of the.
observer subjectsreported havt ing tried to remember the‘ target strings. ‘

The procedure used in the present research ihs definitely
- questionable. More specifically the instructions were not sufflCient to
guarantee clear dif ferences in the response or learners and observers It
Is recommended that in t_uture studies th_e physical proximity _between the.
"subjec"ts t)e lncreased 50 as to reduce their tendency to compete.
. Thirdly: there is some ambiguity regarding'interpretation of the _'
_.color ractor particularly when it is combined with meaningfulness The
Mresults of this. Study demonstrate that it was influential for sub]ects o
exposed to both stimulus dimensions as they recalled Signlrlcantly more
strings than either the color meanlngless or black meaningful conditions.
AThis runs counter to the research by Hill (1984) .and Hill & Stickney'
(l979) lt is recommended that future research ook at if and how the ‘

color factor influences subjects’ ability to{learn the lists and discover.

o whether ft is acutally lnfluential or acting more as a psuedo factor,

| . allowing subjects to focus easier on the words printed in color A further _
study is needed to confirm or disconfirm the present findings. -

Finally, the present study did not include a 6lack meaningless
'condition as it was thought it would not give enough information to

warrant its ,lnclusion 'Hindsight dictates that lnclusmn of this group
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: would have been nelprul partlcularly in understanding and explalnlng the

resd\ts of the ¢olor meaningless: condition. More speclflcally it would .

have shed light on the role color played for subjects ablllty to learn the

’ llsts It is recommended that it be included in future research

The above recommendatlons are specific to the present study -

whereas the following recommendatlons are related to the problems of
' verbalreportlng generally. '

' As ‘Adalr & Spmner (1981) have pointed out', it is l_mportant for

psycbology not to focus on all or nothing claims but rather to try to |

'determlné_ the ‘condlthns when we do and do not have introspective access

to our hi'ghter mental processes. The present research suggest that there
are condltlons whereby lndlvlduals are’ able to accurately report on the

stlmulus(l) lnfluencmg thelr responses. L f

- F

These researchers: suggest various methodologlcal changes that may

- increase the chances of accurate reporting Their Suggestlons include the

followlng a) lnvestlgatlng subjects reports of their mental processes at

length and in depth, b) phraslng the questions and lnstructlons used in the

' methodology to motivate subjects and provide them with a better set for

. introspective reportlng and c) uslng concurrent thlnklng and thlnk aloud

. proredures which enables the mvestlgators to access sub Jects” reports
. f rom another perspectwe The use of concurrent problng would reduce the

memory problem and the Use of lnference based reportlng ' More_

speclflcally subjects would be able to report on thelr strategles or

hypotheses and this would reduce some of the dlstortlons of memory that

lnfluence retrospectWe reportlng as well as the tendency for intermediate

}' inferential pf;ocesslng

e
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- Conclusion

The theme of this research is introspection Can individuals know

the stimuli efi‘ectinq their responses“? “According to Nisbett & Wilson

(1977) individuals are not. aware “of the factors or stimuii infiuencing -

their responses They propose that individuais appiy impticit or explicit a |
priori cause and efrect ruies that are learned in the culture or subcuiture'
' they are a part of. .

The present research addressed this issue by attempting to induce a’
ruie In one learning task and then determine If that rule generalized to a
second learning task. _

"The results support both an anti- introspectionist ‘and a
pro- introspectionist position on one hand, they demonstrate that under )
certain conditions we' can be aware  of the factors infiuencmg our
'responses For exampie when individuaism highiy successiui at learning
.and experience the highiy potent factor of a\rrangement in isoiation they

show accurate introspective abiiity On the -other hand the resuits show

- that we are not. aware' of the stimuli effecting our resp_onses. More

specificaiiy when the stimuii are unclear and there is 'minim'a'l success at
Iearning individuais have difiicuity identiiying the stimulus factors |

The present resuits support Bowers (198%) recommendation thatj 8
?psychoiogicai research continue to utiiize self report data “not - to
determine causaiity but to enhance our comprehension and understanding
~of caysal inriuences operating on thought and action ‘AS Hume asserts, we |

cannot observe causaiity directiy but we can observe the antecedent

%
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. cbndi_tlohsand consequences _aqdexpla’in them'thfough inferences. N
Sim'i}arly the . preseqtf results are con_slstent \«;i.th the™
recommendati‘on madé' by Adair & Spinner (1981), Eric'.ss_on"& Simon (1980) .
aﬁd Smith & Miller (1978) that researchers need td focus on the.question -
of when individuals are ‘able to hé\)e acc_eés to i—h’eir‘ 'mgﬁef._mental_'
processési_as oppoéed to the question o.f whether 'indlv_idualé are able to
have tfué'awareness 'of__the ractors'inr,mencing :their responses. S

-

——
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R o App‘endlx B .

7 Explanatton of Experiment _
The experiment 1nvolves‘learning lists of strings of letters W1thin

each list the strmgs of letters will be am*anged different]y For example

‘_In this- list, you le notice that the first string of letters is ABC and the .

second CBA. The. next string is XYZ and 50 on.". Also some strings of letters
In the lists will be colored and some will be black. The cotors used in the
lsts will be green red, blue, and yellow. The lists used in the experlment

le be sfmnar to thfs one expect they will be !onger



Appendix_ 8

-Example of Sample List

ABC o

| CBA (Black)
XV
VX e
CLMN e
CNIM ™

FGH  enom
CHFG e



- Appendix C .

- fnstructfons for First.L earnlng fask
- lam gofng to present to you 5 lists of strings of letters. | want you to
study the lists. You are not to just look at the Tist but learn it. It 15 very
| important to this experiment that you try to remember as many as you can.
Followlng each presentation of a list, you wiH be gfven a memory task N 1
le Iprovfde you with paper and pen. You are to wrlte down as many
strings of leLters’ as you can remember. There are five lists. Each list.

will be presented three times. | want you to try your best. We will begm

Appendix D )

It is very important for me to know what affect the color of ‘the

now.

: \ " Questionnaire
strtngs and the arrangement of the stringa of letterc; had on your abfhty to
: learn\the lists. For examp!e (Experimenter will show sub ject sample card
“to explaln Questionnaire) what affect do you think color had on your
' -abety to tearn the list: Look at this sampfe list and notice the colors.
How do you think they affected your ability to learn the tist? Now what
affect do you think the arrangement of the letters had on your abety to
) Iearn the list. Look at this sampfe card and notfce the arrangement of
: 'Ietters How do you think they affected your abety to learn the 1ist.. Now
“ 1 want you to fill out this questfonnaire There are three questlons and you

i _are to indicate your response to them on ‘the ratfng scale. {t.is an 1l point




P

scale, rangin'g' from -5 to +5. "If you think color or arrangément greatly
- hindered your at)m'ty to learn the list, 'y'od would'mark -5, |r-yout’hlnk it
greatly helped your abitity to learn the list you would mark +5, lf §}ou '

think neither color nor structuré had any affect then you would mark O (no

-affect on learning). The third question asks you to.identify.and rate any
other factor(s) in the stimuli that you,think may affect you ability to learn

“the list. Thmk very carequy of the two tasks you have just completed and .

try to answer tnese questions as accuratety as you can.

Appendix E -
Instructions given to Learner-group in second task

- The task is Similar to What you dtd in the ftrst part of. this researach

. only you wm be presented more Itsts | am going to present to you 10

lists of strings o( letters. | want: you to study the Hsts You are not to
just look at the list but to learn ft.. 1t is very 1mportant to this
experrment that you try and remember as many as yqu-can. Followtng each

presentatvon of the list you wiH be glven a memory task l. le provide

you w1th paper and pen. You are to write down as many strings of letters :

as you can remember Each Hst will be presented three times. | want you

- to try your best. We le begin now,

T



_Instructions to Observer group

In this part of the experiment I want you to observe another person .
‘ -studymg the tists. You may look at the lists but | do not want you to study

" them. There will be 10 lists presented 3 times each. It is very important.

that you do not study the lists but observe the other person learmnq the

lisls.

o

——



Appendix F

Ana,lxsimlarjanmauﬁaminguata '
Sdurce s  DE MS - E B
Condition 36979 % 2 19839 1617 . 00 .
Type - - . 19.20 P 1920 1S6. 216
~.Condition x Type 8795 -2 4397 358 - 04
Within® . 66262 54 1227 .
Phiase - . 50076 - .1 50067 11937 - 00
Condition x Phase . 21176 2 10588 2524 00
. Type x Phase 607 1 60 . 1470
~Condition x Type x Phase- 1.60 2 8o ~ 19 - 82
Within ' : 22647 54 - 419
Trial . 18894 2 9447 10478 00
Conditionx Trial =~ - 443 4 108 - 120 . .313
Type x Trial .17 2 .59 eS| 525
" Condition x Type x Trial ~ 1:20. . 4 30 . 33 0 B85S
within : . 9737 108 . .90 = ~
string - - T 9/7704 17977704 84863 00
Condition x String 37116 218558 . 1611 0.0
‘TypexsString . - 673 1 673 .58 45
“Condition x Type x String 89.58 "2 4475 389 03
4 ‘ S

. Within 622.13 S 11.52



Appendix G . ’

N

© Source - 5 - DE M5 E P
.. Condition 4503 . 2. 2252 . 148 24
Type _ 482 -1 482 .32 58
Condition X Type 43 -2 - 22 01 99 -
within .- . 'BI9.40 54 1517 - . . -
- Phase- " BO7 1 8.07 316 - .08
. Condition x Phase 443 2 222 87 43
* Type x Phase .o 3270 327 .~128 - 26
Condition x Type x Phase . 1.03 2 52 20 .82
Within . 13770 54 255 - .- ’
Cause - 23602 ° 1 23602 1928 .00
- Condition x Cause- 4463 202232 182 - a7
* Typé x Cause 1041 1 1042 85 36
Condition x Type x Cause 4853 2 - 2427 1.98 15
within = - 66090 54 1624 .
Phase X Cause 7260 [ +7260 1220 © .00l
. Condition x Phase x Cause 3870 2, 1935 325 . 05
Type x Phase x Cause . ~ 480 - 2 240 - .40 67 .
4 | o

L Withint 32140 54 595




TABLE VI

Appendix H

@UMWM&MWW@&&MW ’

. Subjectlve Data
. Phase! . Phesel < _
Color Arrsngement  Colorr  Arrongement

TABLE VAN

Learners~ = . .08  -.08 27 =12
- Wjactive ' ' . T
2% 1 B 4 S S :
T Observers S e 08 02 . .09 - 20 .
* p<.07

,\

o Correlation belween LeormngLond Verbql reports for the three (;@dvtioms acrgss ohqsgs,

ﬁ‘

i Subjeclive Data
) Phese | - _ Phasell _ )
: = Color - Arrengement Color Arrangement .
_ Group | YA .02 .07 .o=08
Objective . T : _ o o
:Data . Group il 17 - 21 43 .15
T oorawpint 07 a7 2 e
* pOl
Xp 05"



TABLE IX

Correlation between leerning and verbal reports for the two phases across conditions

Subjective Dats

e S ' ~ Phese!l N Phase il -
. Color " .Arrsngement - Color Arrangement
* Objective - S

Date - .09 -0 VAL 01

*p <05 : ' Eo

. 2 VS

-~




