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Abstract
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It was suggested that the motivational offects of knowledge of results
were a function of the goal setting activity such knowledge induces. In a
laboratory experiment using a computation task it wes found that knowledge of
total score by itself hed no experimental elect on performence. However, When
subjects were classified according to their 2 posteriori performance-goal
descriptions, significant performance effects were found., In addition, sub-
jects who accepted hard performance goals (suggested by E) performed at a
higher level than subjects who set themselve:; other kinds of goals. Finally,
the earlier subjects were able to memorize the rule needed for task performance,
the highér their overall performance, Maximum rate of task improvement was
associated with that experimental segmént in which subJects first reported

memorizing the rule.
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The Effects of Goal Setting, Rule Learning and

Knowledge of Results cn Performance1

Edwin A. Locke and Judith F. Bryan

American Institutes 'or Research
Washington Office

Both Ammons (1956) and Bilodeau and Bilodeau {1961) have pointed out that
the positive effects of knowledge of results {KR) on performance are well
substantiated in the research literature. But both admit as welil Luat there
are few theoretical principles that would predict or explain the results ob-
tained in any systematic fashion. Brown (19'<i. in one of the few theoreti-
cal analyses performed on the topic of kiuowledge of results, delineated the
three now well known functions of XR: (1) <he rewarc .. ';ion; (2) the
information function; amd (3) +the motivation function. This report is con-
cerned mainly with the last of these. A nwmer of investigators have pointed
out that KR often increases interest in the task and motivation to perform it.
However, the specific mechanisms by which KR affects motivation are by no means
clear, For example, a recent experiment by Cnapanis (1964) demonstrated that
the positive effects of KR on performance are neither certain nor automatic,
Chapanis removed the "demand characteristics” (Orne, 1962) inherent in most
experimental settings from his design by convincing his subjects that they
were performing a regular job rather than participating in an experiment. He
found that there was no effect of KR on perf>rmance in this case at all.
Chapanis concludes his article as follows: "...1t seems clear that the precise
circumstances under which knowledge of performance can serve as a pure -incen-

tive, if indeed it ever can, need to be morc clearly delineated." (p. 267).




The major nypothesis of the present investigation 1s that the motivational
effects of KR on performance can be explainel by their effects on goal setting
activity. It is suggested that KR will affect performance to the extent that
the subJjects use such knowledge to set various kinds of performance goals.

To make the argument clear it is first necessary to meke an important conceptual
distinction between two different types of KR. On the one hand, we can distine
guish knowledge of the correctness of the individual responses or movements
(KC). KC fulfills what Brown seems to mean oy the information function of

KR. This type of KR is most appropriately used to change one's direction of
response, e.g., to correct errors, to change strategy, to make compensatory
movements, etc. Ixamples of KC would be visual or audltory feedback in a pur-
suit rotor task or knowledge of the correct answer to each problem in a compu-
tation task. On the other hand, we may distinguish lnowledge of the total score
or total number of correct responses made over a given period (KT), This type
of knowledge, because it is generally non-specific and legs in time behind
performance, cannot ordinarily be used to correct individual responses, but

it may be used to regulate one's level of effort or level of arousal. Examples

of KT would be the time on target score in a pursult rotor task, or the total
number of problems correct on each trial in a computation task. These two types
of KR are not, of course, always "pure types" in reality, but the conceptual
distinction between KC and KT would seem to be a useful one. It is suggested
that the motivational (intensity) effects of KR are mainly a result of KT and
the directional effects mainly a result of KC. It is a.rguéd here that KT will
be effective in increasing level of performance to the extent that it is used
by S to set performance standards or levels of aspiration which will raise or
maintain his level of effort, |

The plausability of this hypnthesis rects on two sources: (1) research




evidence indicating that performance goals, do in fact, affect performance
level; and (2) direct evidence as to the motivational effects of KT on per-
formance goals and performance.

There is some research support for the Tirst assumption., Mace {1935)
found that instructions to subjects to pursue different goals resulted in
widely different levels of performance on a rathematical computation task.

In general, he found that "do your best" instructions produced higher levels

of performance than instructions to beat a score representative of S's pre-
vious performance or to beat a constant standard (e.g., of 70O computations in
20 minutes); but he also found giving S a moving standard based on his initial
ability worked better than "do your best” inctructions. Siegal and Fouraker
(1960) found level of aspiration (as given by instructions) as to how much

S was supposed to win in an experimental barsaining session was significantly
related to actual winnings. Locke (1964; 19¢5) found that the level of in-
tended achievement (as manipulated by instructions) had a significant, positive,
linear relation to actual level of performance on a series of brainstorming
tasks. Finally, Locke and Bryan (1965) founc that giving subjects hard perfor-
mance standards produced a higher level of performance on a complex psychomotor
task than "do your best" instructions.

Studies demonstrating the relation of krowledge of total score to goal set-
ting activity and performance are f{ewer in mumber but suggestive. Mace (1935)
found that on & targe. aiming task, when XT (inowledge of total score) was
introduced, performance improved immediately and when KT was removed, perfor-
mance declined. (All subjects had knowledge of the correctness of each "throw"
from visual feedback.) Mace claims that the KT suggested appropriate performance
standards to the subjects which resulted in « more sustained level of effort

than was the case without them. Payne and vty (1955) gave some subjects




knowledge of their total score in relation to a standard. These subjects
were told that the standard represented the typical performance “of subjects
like you, " but actually it was one standard leviation above this point (so that
the subject would be expected to beat it only 16% of the time). These subjects
pertrormed at a significantly higher level than subjects given no sﬁch knowledge
of score. Although the subjects given KT in relation to a standard were not told
explicitly to try and beat the sta.ndardz, the implication was clear that they
should. Finally, Church and Camp (1965 ) gave subjects Yes-No KR on & reaction
time task to indicate whether or not they had beaten a score based on their
own previous performance and found that these subjects reduced their RT's more
than subjects given no such KR, Again, KR were given in terms of a standard,
rather than as just "raw" scores and this may explain their effectiveness.
(Note that in this experiment KC and KT were "the same;" actually in an RT
experiment there can be no real KC as there is no such thing as a "correct"
reaction time.)

If it is true that the motivational effects of KT are a function of their
effect on goel setting activity, then we would expect that subjects' goals
set "spontaneously" on the basis of KT would be systematically related to
their performance, whereas KT should have no motivational effect independently
of its effect on goals. Thc present experiment was designed to explore this
nypothesis. A second purpose of the experiment was to compare performance
under various KT conditions (for whatever goels were set under these conditions)
with performance under conditions where hardé performance standards were given
by instructions ., Previous work by Locke and Bryan (1965) suggested that this
would yield a higher level of performance tran other type goals that subJjects
might pursue (e.g., "Do as well as possible"),

A final purpose of this study was to dctermine the effect of another



cognitive component--the learning of rules re.evant to the task--on performance.
Haygood and Bourne (1905) have shown previous y thet rule learning is highly re-
lated to task performance in concept formation tasks. Similar studies in the
area of verbal learning and awareness {e.z., see Spielberger, 1965, for a review)
have shown that awareness of the rule E uses :o "reinforce" S, results in an
immediate and marked performance gain. The present investigatorsexplored the
generality of these fipdings with a different task and with & far more complex
rule (see footnote 3) than has been used in previous studies.

Method
Task. Tae task was the Complex Computaticn tisk used previously by Mace (1935).
The subject is presented with a series of four digit numbers. For each one
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he must perform a series ¢f operations according to certain rules” and come

out with the answer, performing all the cperziions in his head (only the answer
is written). The task requires intense conccntration and shows considerable
learning.

All subjects were given two 2-minute prictice trials on the task followed
by 6 experimental trials of 10 minutes esch. There was one work sheet for each
experimental trial containing lb4 different yroblems.

Subjects, The subjects were 70 University oi Maryland students who responded
to a college newspaper advertisement offering money for participation. Tweniy-
seven subjects were female and 43 were mele.

Conditions. There were three experimentel cinditions to which the subjects were
assigned at random. Twenty-six subjects werc given specific performance sian-
dards to aim for on each experimental trial {5TD group). Tnese standards were
set by adding an increment of 15 to the Ligihuot nwiber correct atiained cn any
previous triel. (For trial 1 the standard wie & times thg:§§gétice trial score

plus 15), The standards were meant to be hrdi to reach. Twenty-five subjects



were allowed to compute the total number of problems they got correct at the
end of each trial and to write thut number «t the bottom of the page but were
given no standards (KR group). Finally, 19 subjects were not allowed to com-
pute their total number correct and were explicitly told to refrain from try-
ing to count them (No KR group). Both the Jatter groups were told tc "do their
best" on each trial.,

All subjects were given knowledge of thie correctness of each answer, since
at the end of each trial E read off the correct answers to each problem. In
the STD and KR groups, subjects kept track of their scores by circling each
correct answer and totaling them up. In the No KR group, subjects wer:e not
allowed to circle thelr correct answers nor to total them; they simply followed
E as he read the answers by looking at their own answers. Of course, these
subjects could not be prevented from obtaining knowledge of progress implicitly,
but such knowledge could not be very precise,

Procedure. The experiment was introduced as a study of computation learning.
Subjects were handed out a booklet of work sheets, the first page of which
contained three sample problems and enough additional problems for two 2 minute
practice trials. They were then given 3 x 5 index cards with the computation
formula on them. The formula was explained and the three sample problems were
done by E, step by step. Then, all subjects worked for two minutes on the
first practice trial doing "as many as they could." After this the correct
answers were gZiven and subjects worked c¢n tae second practice trial for 2 min-
utes, after which tne correct answers were read again for each problem.

At this point the STD group computed taelr total number of problems cor-
rect on the second pructice trial und set taecir standard for experimental

trial 1, and wrote that standard nt the bottom of the work sheet for trial 1.

The KR group simply computed their total correct on this trial and wmmte this



number at the bottom of the page. The Ho KR group did nothing (they were told
to "rest"). This same procedure was followerl for each group for each subsequent
trial. The intervals between trials were the same for all groups but were not
equal to each other (due to difficulties in naking the STD subjects understand
the goal setting procedure at first). The butween-trial intervals ranged from
4 to 7 minutes,

At the end of trial 6 all subjects were asked to describe their performance
goals in detail, Sample goals (e.z., "tried to do my vest;" "I tried to improve
each time;" "I had no goals," etc). were miven in each case to make the meaning
of the question clear, In addition, the No R subjects were asked to what de-
gree they had knowledge of their istal score (numnber correct on each trial)
during the experiment. After this the subjc:@ts were asked if they tried "more

for accuracy," "

more for sneed" or for "voin ithe same” during the experimental
trials., They were also asked if they had vecn able to memorize the computation

formula, and if so, on what trisl.
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Analysis by Experimental Conditicnc

The first analysis was done using thue experimental groups as units. The
E's re-scored all protocols for the STD and XR groups in addition to scoring
the No KR protocols. Two criteria were used: +the total number of problems
solved correctly on the 6 experimental trials, and the total number of prob-
lems attempted on the same trials. There was no significant experimental
effect for either criterion (F's=1.30 ané 1.32, respectively; df. 2;6€) nor
were there any significant differences between inaividual groups. These find-
ings are not too surprising in vicw of the Tact that no « pricri assumptions
could be made sbout the goals of the various groups (with perhaps the exception
of the STD group, and even this assitnpticn tirned out to be wrong as we will see

below),




Te further cl.~ck the gen 'ralit. of thesc findings the No KR group was
oroken down on the basis of their responses 10 the post-experimental question
asking them how much knowledge they had aboui. how well they were doing overall ,
(i.e., their knowledge of their total scores on each trial). The subjects
were divided into two groups: those who had a "falr or good" idea of how well
_ney were doing (N=7) and those who had a "vory rough idea" or "no idea" of
how well they were doing (N=11), One subjectu's responses could not be inter-
preted and was dropped from this analysis. "here was no significant difference
botween the mean number correct of these two groups (t< 1).

Analysis by Reported Performance Goals

Goel Classification, The postv-experimental goal descriptions of the sub-

jects were examined to see if they could be divided into homogeneous groups.
Interestingly, only five subjects in the STD condition indicated they were
trying to reach the goals set by Ei", so thes: subjects were imgediately clas-
sified as "STD" subjects. The remaining sucjects fell into three groups:

(a) Improvement (IMP): subjects in this group indicated that their main goal
during the experiment was to improve over their best previous score or to im-
prove as they went along., A few mentioned trying to improve by a specific
amount (e.g., 5 points); most did not. None indicated they were trying to ime
prove by as much as 15 points each time (i.e., as were the STD subjects);

(o) Do Best: subjects in this group indicated that they were predominantly
trying to "do their best" or "do as many as possible" and did not mention try-
ing for any specific standard; several said explicitly that they paid no atten-
tion to thelr previous scores; (c) Other (low motivation): all remaining sub-
jects were put into a residual group. All sabjects in this group seemed to

be trying less hard than those in other groups (e.g., "I was indifferent").

Some were trying for awhile tn "do their be;t" and then relapsed (e.g., "I




tried.at first to do my best. After aboul trial 3, I became bored and was
merely working along."). Others were trying for accuracy only, and still others
listed 3 or L different goals (which applied to different trials) ranging from
"none" to "do best."

The present investigators first develop=d the categories together, wrote
descriptions of them, and re-classified all subjects using the descripticns
(with only 2 or 3 disagreements). To check >n the reliability of this classif-
ication, one naive rater was given the cetegr:ry descriptions and told <o clas-
sify the subjects from their goal descriptirias. Tnis rater agreed with the
E's on 57 of the TO protocols initiclly. Eight additional disagreemeants were
due to his not understanding the goal stztevcnt because he did not uncerstand
the experimental design and task well encugh to interpret them. When these
were explained, he classified them ac the I's did., Tnis left only § of the 70
that he could not classify. The two E's re-exaemined these and classified
theme. It appeared at this point tnat furtncr religbility checks would not
prove fruitful, Most of the goal descripticas were easy to classify &2d the
few that were hard would have been hard for cnyone.

Tne Relationship of Goals to Perfornanre. Tuble 1 shows the number of sub-

Jects in each experimental conditicn whe were placed in eacn goal classifica-
tion., In addition the mean number of problems solved correctly for eath sub-
group are shown., It is evideat “hat the "SID" goal subjects showed the highest

performance level, the "Do Best" sub ects i ¢ nex: higiest and the "Improvenent"

1o

and "Low Motivation" subjects the lowest. The mewas for each goal sub-group
are fairly consistent across the different xperimental conditions, with the
possible exception of the Improvercnt stbjets frm the KR group whoe showed

exceptionally high scores. However, these can be partially accounted for by

the higher mean practice scores (i.e., ehitidy) of this group of Improvement




subJects w3 compared with the others, TFor parposes of analysis, subjects with

similar goals were combined across cxperimen:al conditions. The mean total
numvelr oI problems correct Tor each of the ! goal groups as a whole, are shown
in the last colurmn of Table 1, Before testiiz the differences of these means,
to test for differences in injitial woility, 1n F test was done on the practice
trizl scores (for the two practice trials ccubined) for these groups for two
criterion measures: {(a) toitsl nwrder c>rrest, and (b) total number uttempted.
The T was not significant for either criteria (F=1.68, 1.90, respectively;

d.f. 3;66) indicating nc overall difTeresce in initial ability between the 4

oal groups.

8]

Inserc Tuble 1 about here

T tests were performed on the performcnze scores of the L goal groups
usirg 3 different criteria: (a) <otal mumber correct; (b) +total mumber
avtempted; and (c) the individusl Linear :slope scores for number correct from
the practice trials to triazl € (ihe practice score was taken as 2.5 times the
swa of the nuwmper correct on practice trial 1 and 2, to control for the differ-
ence in trial length on the practice and exrperimental trials)., Each of the
three criteria yielded significant cverall ¥ ratios; they were 5.99 (p < .01)
for wohal correct; €.01 (p € .01) for total attempted; and 4,11 (p € .0l) for

tne iincar slope ccores (d.f. 3;&€ in all coses). The corresponding F values

©

including only the IP, Do Best, wnd Other ;roups are 3.07 (p € .06), 4.1k

{p € .05) and 2.71 {n.s.), d.f.'s 2;52, For all ithree criteria, the STD group
showvel the hignest scores and the Otner group the lowest. TFor the first two
criteria the Do Best group was secornd ana t: ¢ IMP group third; for the last
criveria, these two groups were brrely reversed,

Individual comparisons were 150 mide | c¢iween the means of each group,




Tne results of these t-tests are snown 1a Tusle 2 for each criterion measure.
No significance labels have been picced cn thiese t-values as they woulc be
meaningless in view of the large nuwwver of t2sts made (the usual multiple com-
parisons tests, e.g., Tukey, were precluded Jy the wide variation in the N's

of the goal groups). Rather, they are simnls useful to reveal the relative

size of the differences between the varicuc neans.

Insert Table 2 but here

It is clear that in practically all cases the differences between the
tandard and the remaining three groups are substantial, suggesting that try-
ing for hard standards will lead to nigher level of performance than the types

of goals that will ordinarily be set if Jjuct xnowledge of results are given,
As an indication of the relative difficulty -f the goals in the STD and IMP
groups, the STD subjects were able tc beet tneir standards (i.e., beat their
best previous score by at least 15) only 130 of tue %ime, whereas the IMP sub-
jects were able tc beat their staxdards (I.c., beut their best previous score
by at least 1) 70% of the time. Since previcus findings (e.g., Locke, 1965)
have snown gecal cifficulty to pe positively related <o level of performance
(providing the subjects accept the goals), the reascn for the difference be-
tween the two groups in this case seems clecr, Unfortunately, similar dif-
ficulvy estimates could not be made for the Do Best or Other goals. However,
the Do Best gral seems %o have resulied in :igher performance than the "Other"
goal. Tnere is some superiority ¢I’ the Do icst goal to the Improvement goal,
hut it is nov consistent across tine diifferert measures.

The four goal groups were also compared. according to their within trial

slopes. After each two minutes of the cxperimentel trials subJects were asked

ct

o draw a vertical line after the problen iicy had most recently finished.



Tais enabled a count to be made of he mewr muber correct for each two minute
segment Tor each of thne goal groups., o sigi ficant differences were focund in
the within trial slopes of the differwnt grcuns. Waatever differences there

for each two minute segment of the 10 minute urisls,

A final a vposteriori grouping of the sub,jects was done on the basis of
the cne additional postv-experimental goal guestion., Subjects were asked to
indicate whether they had been trying more > speed, more for accuracy or
about egually for both on the experimental trlals, Those who claimed threy
were trying more for speed did not attempt si mificantly more problems than
the cther two groups, nor did those who indicaved they were trying more for
accuracy show a greater nean rercent of answers correct than the otaer two
groups, as might have been expected. Thus, the further breakdown by goals did
not yield any consistent performance effects. The implications of this finding
are not particularly clear, as it was not determined just how much the various
subjects were trying more for one of these goals {e.g., speed) than another
(e.g., accuracy).

Tne Iffect of Rule »emorization

t the end of the experiment subjects wcre also asked whether or not they
had been able to memorize the computation rule before the end of the last experi-
mentel trizl, and if so, during what trial they had nmemorized it. It was hypoth-
esized that memorizaticn of the rule would fuz:ilitate task performance, sincc
the subjects would not nave to kecy referring to the card all the time and
thus taxe their eyes off the problem ot hend (and perhaps lose concentration).
Subjects were re-ciassifiied into four groups according to when they indicated
they nhad first memorized the formuia: trial 1 or 2,(N=1T7); trial 3 or 4, (N=28);

trial 5 or 6, (N=12); or "Not at all" (N=12). One subject was dropped from t¥ -




analysis at this point for failing to indicate when he had memorized the for-
mula.

Since there were significant differences among the "total correct” means
of these groups in the practice trials (F=5.74%; p < .01, d.f. 3;65), an analy-
sis of covariance procedure had to be used in determining the memorization
effects. The corrected means of the four grcups and the overall F test results
are shown in Table 3, "It is evident that thec mean total correct scores are in
the exact order one would expect: <the earlier the subjects memorized the for-

mula, the better their total performance. Tre overall F, corrected for initial

ability level, was 5.47 which is significant &t the .0l level.

P

Insert Table 2 abcut here

It was also of interest .o determine whether or not -~ubjects showed rela-
tively greater improvement on the trial cdurirg which they memorized the formula
(or the one immediately before or after) ther on other triels. If memcrizing
the Tommmla were a relatively discreet process, we would expect a "Jjump" in
performance at the time of meamorizevion or ¢l ortly before or afier; in addition,’
the Jump at thils point for this group shculd be higher than the jump for the
ot. er groups and higher than the jizp for the same group on other segments. To
test i 2se possibilities the linear siocpe scores were computed for each memori-
zation grevp (omitiing the No Mu..wy groun) Lor whree overlapping experimental
segments: from the practice trizis (2.5 in. s the sum of the two trials) to
trial 2; from trial 2 to trial b; wnd from v:ial & tc trial 6., Each segment,
therefore, includvs the two trials during winlchn the members of one of the first
three memorization groups memorized the Iomuila and one trial before it. We
would expect that ea. memorization sroup shiuld have its highest slope on the

segment during which its members first memor’:ted the formula; i.e., there should

o]
w




be an interaction between memorization group and experimental segment. These
pure interaction scores (i.e., slope scores after correction for row and column
reans) are shown in Table 4., The rcievant interactions for our purposes

those for corresponding memorization groups and experimental segments) are
italicized. DNote that all three interactions are the highest in their column
and two out of the three are the highest in their row. Thus, the greatest
relavive Increase in performance betnh within and between groups appears to have
occurrad in the segment in which subjects reported memorizing the formula.
Testing the significance of this interaction is made difficult by the overlap-
ping slope scores and the unequa. N's of the memorization groups. Using the
nmethod described by Winer (1962, p. 374 ff.) for a two factor Gesign with re-
peated measures on one factor and utnegual group size yielded an interaction
between memorization group and segment significant at the .0l level (F=3.88,

d.f. 4,108).

Insert Table L abiut here

Lilzcussion
It appears that giving subjecis xnow.ed e of total score does not result
in any automatic gain in perfomrmancc. Rether, our results suggest that it is

wnat S does with that mowiedge, i.e¢., wrat -inds of performance goals he sets

with it that is important. Thus, in answer 1o Chapanis® comment quoted earlier,
we can suggest as a possible answer: thai krowledge of performance (total
score) will improve perfommence tc the degrec that it is used by S to set
performance goals, depending on the difficully or nature of those goals. Some
subjects use KT t» set performance goals suc: as "Improvement" or "Do Best,"
Others, however, do not set such high goals :nd hence do not perform as well

as the former. The present investipators wmild argue ‘hat there 1s no way, as
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yet, of predicting what goal S will set in r¢

sponse to KT from aspects of the

situation alone (i.e., from the mere fact of knowledge of ictal score).

We cannot make unequivocal conclusicns :cbout the relative effectiveness

of the goals of Improvement and Do Your Best

Previcusly Mace (1935) found Do Ycur Best go:

tr an Improvement goals, using total number oi

criterion. In the present investigation thi:

the total correct criterion, to a greater dg;

on the basis of this study.
15 to result in higher perfcrmance

corrcct computations as tae

- was vrue to & limited degree for

ree Tor the total atiempled crit-

erion, and not at all for the linear slope criterion. More certain conclusions

about the relative effectiveness ol these tu:
research., It does seem clear, however, tnat
higher level of performance than such goalsg :
tried Yo get it over with;" "had nn goal at
"Other" group in the present study. uture

more detail the various types of "Low Motive

[n)

more realistic (field) settings, it is quit
have relatively "easy" or "low" gouals thaa w
where the "demand characteristics" of the s¢
Yexperiment").

Of considerable interest in the nresent
determinate and hard performance stindaric =
performance than other types of gouls (e.z.,
similar finding by Mace (1935) usiag = simy.
used here, and with 12 year old boys as sub

by the present investigators (Locke and Bry:.

This suggests that subjects will n>t ordinar

—
A

goals will have to await further
<he Do Best goal will lead to &
5 "did not try to improve;" "just
21;" etc. which characterized the
avestigations mignt explore in
Zon" geals that subjects set, In
likely tnat nmore sudbjects will

13 the case in the presentc study

;wing were high (since it was an

2ase was the finding that setting
:3usted in considerably higher

"D: Best). This replicates a

:r computaticn task than itre one
:cvs, as well as an ecarlier study
1, 19€5) using a psychomotor task,

itly perform ¢t as high a level as



they are capable of doing if given very hard goals even though they might be
"trying their best"” under these other conditions.

Finally, the effect of rule learning on task performance was shown to be
consicerable in the present study. The earlier subjects were able to memorize
the rule required for performing tne task, the better thelir performance., In
addition, thelr performance appeared to imprcve most rapidly (in comparison
to other groups on thé same segment and to tre same group on other segments)
during the segment on which they first memorized the rule. This supports
previous Tindings in widely differcnt areas (e.g., attribute learning and
verbal learning and awareness) where it has tcen shown that the learning of
the rule or principle governing proper tuask performance (e.g., the rule by
which objects are classified or the rule by which reinforcements are given)
leads to marked and immediate imprcvement in performance.

One céifference between this and previous studies, however, was that in
the experiments by Haygzood and Bourne (1965) and Spielberger and his associ-
aves (1965), it was shown that the discovery of the rule led to a better ver-
formance., In these cases, the rules were re.atvively simple to remember and
apoly. In the present case the suojects werc given the rule at the outset,
but 1t was complex eaocugh so that It could not be memorized right away. The
results demonstreted that the degree Lo which S learned (memorized) the rule
was an important factor in perforiance, whus demonstrating the wider applic-
ability of the previous findings.

A1l the results cbtained here point tc ~.he general importance of cognitive
aspects of learning and perfornaacc. A aunmb:r of investlgators have been giving
such aspects increasing attention in receat ears (e.g., Haygood and Bourne,

1965; Locke and Bryan, 1965; Miller, Gelantc~, end Pribram, 1960; Ryan, 1965;
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Spielberger, 1965) and it would secm that such

creasing number of experimentsl firdings,

attention is merited by an in-



Footrotes
1. Tnis rescarch was supported by Contract No. Nonr 4792(00) between the
office of Naval Research and the American Iustitutes for Research. Thne opin-
ions expressed are not necessarily those cf the Department of the Navy.
2. Personal communication from Dr. R. 3. Piyne, June 9, 1965.
3. "Call the four digits A, B, C and D. I® A is greater than B, multiply A
by B; 1f A is less than B, add A to B, If © is 0dd, multiply C by D; if C is
even, add C to D. If both o7 the previous Hperations were the same (i.e.,
both add or both multiply), subtract the II-31 result from the second; if the
two previous operations were different (i.e., multiply and add or vice verse)
subtract the second result from th~ first. Write the answer."
L. In previous research (Locke, 1965; Locke and Bryan, 1965) we had gotten
subjects to accept such goals by telling than that they "represented what we
considered to be a successful performance oa the basis of our experience with
the task and represented somewhat zbove the aversge performance.” In the
present experiment we wanted to see whether subjects would accept such goals
without this additional explanatiosn. In the present case we simply told them
that the standards were there to "help ther learn the task better." Bvidently
this was not a sufficient incentive to make them accept goals which were quite

difficult to reacn.
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