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ABST®ACT

Th2 purpose of this study was to determine the
effacts of thr2e treatments of knowledge of results on the
acquisition of an open conplax motor skill requiring speed and
accuracy (coincidence-anticipation). The 75 volunteer male subjects
wars randomly assigned to on» of three treatment groups. One group
was given informa*tive knowledge of results; another group, positively
reinforcing knowledge of results; while the third group was givan no
supplementary knowledge of results, All subjects were given 37 trials
or a coincidence-anticipation task which required the subject to mak:
a motor reosponse at the +«im=® a moving object coincided with two
separated, stationary objects. Two responses were made on each trial.
A fine motor movemert was cequired on the first response, but a large
mo*or movemant was required for the second response. Results showed
no significant differences in performance among the treatment groups
on *+he first or second response., It was concluded within the
limi%ations of the study that informative and reinforcing knowledg:
of results were no more beneficial to the performance of the present
ccincidence-an+ticipation task than was the intrinsic feedback
inherant to ¢he task. There appeared to be no tendency for the
“rea*men* qroups *o improve in performance over trials.
(Authnr/4HMD)
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A3STRACT

The purpose of this study was to determine the relative effaects of
three treatments of knowledge of results on the acquisition of an open come
plex motor skill raequiring speed and accuracy (colncidenceeanticipation).
seventy-fivae male undergraduate students enrolled at Washington University
voluntearad as subjects., The subjects were randomly assigned to one of three
treatment groups. One group was given informative knowledge of results,
another group positively relnforcing knowledge of results, while the third
group was given no suppleomentary knowledge of results, All subjects wére
given thirty trlals on a coincidence-anticipation task which required the sube
Ject to make a motor response at the time a moving object coincided with two
separated stationary objects, Two responses were made on each trial, a fine
motor movement was required on the first response, but a large motor movement
was required before the second re:ponse, A three-way analysis of varlance,
with one between-groups variable and two within.group variables, was performed
by the NY3MUL computer program. Results showed no significant differences in
performance among the treatment groups on the first or second response, based
on either trial means or total-sroup means., There was only a .52 correlation

~N between performance on the first and second responses. It was concluded, within
the linitations of this study, that informative and reinforcing Lnowledge of
results were no more beneficial to the performance of the present coincidence-
anticipation task than the intrinsic feedback inherent to the task. Based on

. trial means, there appeared to be no tendency for the treatment grouns to ime

orove in performance nver trials,.
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3 Research has established the value of providing supplemen-
<D tal knowedge of results during learning and performance. Unfor-
tunately, the most desirahle type of knowledge of results to
ytilize in the learning of motor skills remains to be identified.
This is especially true of open complex motor tasks where accu-
racy is a definite requirement,
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. Adams (1) recognizes two classes of stimuli important to
feadback research in motor learniny. One class is the stimuli
to which responses are learned, while the second class, and

the one at issue in the present study is reinforcing stimuli.
Reinforcing stimuli have been researched under the heading of
knowledge of results. In practical terms, however, there may

be a great deal of variance in the type of knowledge of results.
Should a teacher or coach supplment a student's intrinsic feed-
back, which is always available to him, with informative knowl-
edqe of results statements, such as ''you swung & half-second too
late?" Or, should that teacher use positive, reinforcing knnwl-
edae of results statements, such as ''very good,' when the stu-
dent does well? Research has not yet proven either informative
knowledqge of re<ults or reinforcing knowledge of results to be
more beneficial in the acaquisition and performance of an open
complex moter skili requiring speed and accuracy. It is possible
that augmented knowledne of results may be of no benefit to this

’ type of task, despite its proven benefit to other kinds of per-
\\\\\\ formance.
AW

Studies on tha effects of knowledge of results on the per-

formance of open complex motor tasks are almost nonexistent,
\\\‘ Roberts and Martens (2) studied effect of four social reinforce-

N ment cieatments on acquisition of a coincident-timing task.
Christina (3) bhad subjects respond at the coincidence of a
movina pninter with a stationary pointer under high or low fecd-
back conditinns. Schmidt and Christina (4) tested subjects on
a variation of the same task, but varied the amount of proprio-
ception.

The purpose of this studv was to determine the relative
rtfecte of informative knowledge of results, reinforcing knowledge
of results, and the absence of augmented knowledge of results on
tn- arquisition of an open complex motor skill requiring speed

\N\\ and accuracy.
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Seventy-tive undergraduatc male volunteers emrolled at

Washingtan tiniversitv, St. Louis, Missouri during the Springais.[:mpximmm

Semrster of 1973 served as subjects for this study.

The coincidence-anticipation apparatus used was designed
and constructed by Harold L, Glad, Associate Professor of
Physical Education, Washington University,

The <table nnrtion of the anparatus consisted of two pieces
of metal conduit, welded side-by-side horizontally, formed in a
rectangle with rounded corners. The length of 16'8! and the
width 30'". This stable ti wk was suspended horizontally from
the ceiling and stabilized by gquy wires. Five ft. of one end
was slaped LOC from the horizontal.

The mohile portion of the apparatus was a 7-wheeled car
whicrh ran on the stable track in the manner of an inverted mono-
rail. A rod with an orange styrofoam ball attached to its end
was suspended from the bottom of the car. A 2-inch piece of
metal protruded horizontally from the top of the car and tripped
microswitches at 3 points on the track. The car was pushed up
one side of the elevated portion of the track, released at the
top, and easily traveled the track in less than 2 seconds.

Microswitches were located at 3 distinct points on the track:
at the foot of the elevated portion, just befare the first turn,
and just out of the second turn. The second and third micraswitches
were marked by vellow flags suspended below the track. The front
edge of the ball coincided with the front edge of the flag as the
second and third micraswitches were tripped.

The microswitches operated a system of 4 one-hundredths of a
second clocks. Two of these clocks were started by the car tripping
the first microswitchs one was turned off at tte second microswitch,
while the second was turned off by the subject, operated a tele-
graph key. 1lhe remaining two clocks were started at the second
microswitch, one being turnned off at the third microswitch and
the other by the subject operating a second telegraph key. A sys-
tem of 4 latch relays allowed continuous operation of the apparatus
without resetting the microswitches,

The car and stable track were hidden from the subject by cur-
tains, as was the assistant who started the car. The experimenter
was located at a table at the side of the apparatus and in full view
of the subject,

The telegraph keys were located on a table 10' from the lower
end of the track. These keys were 38" apart, center-to-center.
The <ubject was required first to anticipate the ceincidence of
the appraoching ball and the first flag and pre<s the first tele-
qraph key with his preferred hand at the time of coincidence. He
was then required to anticipate the coincidence of the ball as it
traveled away from him with the second flaq, at which time the
second teleqraph key was pressed with the same hand that was used
on the first switch,
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The appardtus was thus desiqned to permit 2 recordings of the
real time versus the subject's time on each trial. The cleser the
subject's time to the real time, the better his performance, The
separate circuits, one providing real time and the other providing
the subject's time, allowed for any variation of the speed of the
mobile apparatus,

The subject had the sensation of seeing a ball move in space;
the ball approached the subject an the right, passed the first flag,
reverse its direction, then pasced the second flag as it traveled
away from him,

Sub jects were randomly assignoed to 1 of 3 treatments as they
reported to the testing area. All subjects were given a standard
explanation of the task and all auestions were answered. Subjects
were then shown the apparatus and positioned at the testing station.
Earh subject was allowed to familiarize himself with the telegraph
keys and practice movina from the first to the second. When it
was determined that the subject understood the task, one practice
trial was given and then testing was begun.

Each subject was given 30 trials. The average speed of the
mobile apparatus between the first and second microswitches was
10.7 ft/sec. Of 2,250 trials administered only 1.2% were more than
5 hundredths of a sccond above or below the average time.. Between
the second and third microswitches the average speed was 8.3 ft./sec.
0f all trials administered only 6% were more than 5 hundredths of
a second above or below the avercge.

Inter-trial periods were the legnth of time required for the
experimenter to record the results, give knowledqge of results to the
subjects where apnpropriate, reset the clocks, and for the assistant to
reset the mobile Apparatus. The maximum inter-trial period was 15
sec, All trials begin with the experimenter saying to the subject
I'ready.'. '

Subjects in the First Treatment Group were given no knowledqe of
results, the only comment to the subject being the '‘ready'' signal
before each trial.

Subjects in the Second Treatment Group were given (positive) re-
inforcing knowledge of results after each trial. If the real time--
subject's time differe.ce was 5 hundredths of a second or less, or
his score represented an improvement over the previous trial, he was
aiven one of the following statements: !''good,'' ''very good,' ''you
did (well, a great job, a nice job) on that one,'" '"that was a (gocod,
great) trial,'' When the subject met this criterion on onc of the
anticipations, but not on the other, the following comment was made:
"vou were (a little) off on the (first, second) onc, but you did
(well, a good job) on the (first, second) one.'' On the first trial
or thereafter if the subject did not reach the criterior the following
comments were made: 'Y0K.' 'you were (a little) off, but (you'll do
boetter, it will come, vou'll get it).'"" All comments were randomly
distributed according to the condition met by the subject,
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Qubijects in the Third Treatment Greup were given informative
kncwledas of resylts: the differance between their time and the
real time in hundredths-of-a-second. and the direction of their
erryr,
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Each subjoct's performance was recorded in hundredths of a
secend early or late, o positive number indicating a late response
and a neqgative number indicating an early response. Scores were
the difference between the mobile apparatus real time and the sub-
ject's estimation of the mobile opparatus' time. The lower the
score, the better the score.

Scores were malyzed by the NYBMIL computer program on an
IBM 360 conmputer. Means and standard deviations for each trial
and for all groups were calculated. Almost all means for the
"away'' level of the scores per trial were negative for all treat-
ment qroups. “‘Toward" scores, however, tended ta be nagtive
only for the First Treatment Group, which received no knowlerdge
af results. The ctandard deviations for all groups *ended to
divrorse in the tatar trizle,  The correlatian confficient bhotveen
eonran an Mloward' responses, vhich required a fine motor response,
and “away'' responses, which required a gross motor resnonse, was
52,

Multivariate tests of equality of the mean vectors for the
"toward! scores and for the 'sway'! scores yielded nonsignificant
F-rations at the .01 level. A multivariate test for all trials
Also vielded in F-ratin whiczh was nonsignificant 2t the .0}
lovel, The F-ratin for a multivariate test of equality of m2an
vertars batweon 211 ‘“towsrd' scores and all''away' scores was
also nonsianificant at the .01 level.

Univariate F-ratios for trials were performed for the
"taward! responses and the 'away'! responses., Only the '‘toward"
level of Trial 21 was siqnificont at the .01 level. Univariate
F-ratios for all 'away'" responses were nonsignificant.

The findings of this study do not support the belief that
provision of knowledge of results, either informative or rein-
forcing, is more beneficial than the intrinsic feedback already
available during mator learning and/or performance.

The findina that there were no significant differences in
performance among the groups may lead te several conclusions.
The fir<s{ is that informative and reinforcing knowledge of results
are nm mare beneficial to the performance of the present coincidence-
anticipation task than the intrinsic feedback inherent in the task.
Seenndly, the variation in individual performance was large. Thirdly,
the coincidence-anticipation task may not have been capable of
shnwing significant differences. Lastiy. for the presept task more
than thirty trials may be nccessary to show significant differences,
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A strung postihility exists that the intrinsie feedback
mailable during perfarmance of this task may be zdenquate for on
nptimum performance by the subject. In fact, the subject mav
have beon relving sn 3 variety of ether cues in addition to
visually-perceived cues, Since the car itself made noise, the
subject could have been relying heavily on auditory cues. He
may also have been attending to kinesthetic cues, especially
for the second (qross) motor response.
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Note: This paper has been typed far the purpose of reducing re-
printina cost, vhich is absarbed by the author,
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