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Abstract
An experiment involving twenty moderately and severely
retarded men was implemented in order to determine the
effects of individualized training and practice on Purdue
Pegboard scores. The investigator administered the Purdue
Pegboard in the standardized fashion to each of the ten
subjects in the experimental group, trained each to a pre-
determined criterion on the same test, re-administered the
standardized test, and then administered each subtest of
the Purdue repeatedly until the subject had attained the
same score three consecutive times. Ten subjects in the

control group were individually administered the Purdue

Pegboard in the standardized fashion and, with no intervening

training or practice, took the same test one week later.
Individual comparisons revealed that the experimental group
post-test was significantly higher than experimental group
pre-test, for all subjects, p ¢ «0005, while the mean post-
test scores for the control group were slightly lower than
the control group pre-test. Matched t's showed the experi-
mental group scores after practice to be significantly
higher than the second standardized scores for all subtests,
p<€ .005, Results of correlations gave reason to believe
that test reliability increases with practice, for the
retarded. The discussion of the experiment centered on the
practical use of this procedure in sheltered workshops, the

importance of being able to define exactly what a test is
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testing for, emphasis on allowing for acquisition of skills
on a given task prior to measuring production on the same
task, elevating the level of expectancy professionals have
for the retarded, and making the overall evaluation period

more meaningful for the client.
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The Effects of Training and Practice on
Purdue Pegboard Scores of Moderately

and Severely Retarded Adults

Vocational Evaluation is often the retarded indivi-
dual's first chance in the world of work. He is referred
to a vocational evaluator whose responsibility is to assess
the client's work behavior and to predict his work potential
through a variety of techniques and procedures (Nadolsky,
1971). The question logically comes to mind as to whether
or not those techniques and procedures genuinely fulfill
the intense need of that first chance. There is a growing
number of evaluators who are beginning to build more com-
plete evaluation programs; however, many continue to use
instruments which, by now, have become sacred cows (Rusalem,
1972). As presently used, the instruments tend to yield
such low scores as to suggest little or no work ability;
they "promote a reliance on screening out individuals who
are difficult to train instead of developing training pro-
cedures with sufficient power to meet the needs of all

trainees (Gold, Note 1)." Through previous diagnostic

The investigator gratefully acknowledges the guidance
of Marc W. Gold, Ph. D., Associate Research Professor, Uni-
versity of Illinois at Urbana-Champaign; and the cooperation
of the Developmental Services Center, Champaign, Illinois,

and Western Carolina Center, Morganton, N. C.

Training and Practice
L
evaluations, it has usually already been established, before
the individual walks through the door, that he is "sub-
normal;" why then do we put him through another series of
standardized tests, which most often only "prove" his pre=-
conceived handicap?

Perhaps a brief review of the present evaluation pro-
cess, its aims, assumptions, and procedures, is appropriate,
in order to substantiate the criticisms which follow. There
is a great number of tests and measurements available today.
The literature abounds with descriptions of these instru-
ments and statistical significance of same; however, des-
criptions of their practical significance are difficult
to find. For a comprehensive review of this literature,
the reader is referred to Gold (1973); a very brief review
is presented here. Some writers have considered motor
performance to be one of the most predictive variables
to date, correlating highly with work competence (Taylor,
1964; Windle, 1960). Indeed, many manual dexterity tests
have been used with the retarded (e.g., Ferguson, 1958;
Patterson, 1964). Some of these dexterity tests are: Penn-
sylvania Bi-Manual, Purdue Pegboard, Minnesota Rate of Mani-
pulation, Crawford Small Parts, 0'Connor Finger Dexterity,
0'Connor Tweezer Dexterity, Hand-Steadiness, and Lincoln-
Oseretsky (Buros, 1974), Using twenty-five retardates,
with IQs ranging from 30 to 50, Tobias and Gorelick (1960)

found a correlation of .54 (p< .1) between Purdue Pegboard
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scores and hourly average piece rate at disassembling screws.
Assuming no training, they concluded that this test was,
therefore, a useful instrument for predicting productivity
on a simple sheltered workshop task.

Other currently used evaluation techniques include
situational assessments, behavioral observations, work
samples, and on-the-job-evaluations. Situational assess-
ment is carried out through an effort to reproduce an actual
work environment within the rehabilitation center and then
to carefully record the clients' work behavior in that
setting (ICD Rehabilitation and Research Center, 1974).
Lynch (1973) suggested objective behavioral observation,
if recorded accurately, as one of the most precise data-
gathering techniques available. Another attempt to simulate
an actual work setting, used extensively throughout the
United States, is the work sample system, which involves
standardizing and obtaining normative data on typical work
tasks (Gold, 1973). Familiar batteries ares TOWER, .JEVS,
Singer Graflex, and Evaluation Tests. The basic concept of
work samples provides an enlightened approach to vocational
evaluation; this activity provides the client an under=-
standing of the realities of work and an awareness of his
own strengths and weaknesses which will enable him to make
a meaningful vocational choice (Nadolsky, 1974). On=-the=-
job-evaluation is becoming quite popular. In this type of

evaluation, evaluators assess their client's abilities on
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actual jobs in the community (Allen and Shinnick, 1973; Gen-
skow, 1973).

At first glance, one would naturally conclude that the
procedures outlined above comprise a comprehensive and appro-
priate program of evaluation for the retarded. Lately, how-
ever, more and more criticisms have been voiced, and there
are numerous reasons to re-examine the basic assumptions of
vocational evaluations

1. Most evaluation instruments currently used with
the retarded were developed and validated with the normal
population.

2, Test instructions are verbal, despite the fact
that a key problem in retardation is poor verbal ability,
and assessment of verbal ability is not the major intent
of vocational evaluation. The verbal instructions in the
Crawford Small Parts, for example, leave many retarded
individuals staring blankly at the examiner, with use of
such words as "tweezers," "grip," "right angle," "collars,"
"flange," "plate," and "threaded holes." Although demon-
stration is allowed, there are no specific non-verbal
instruction techniques outlined.

3. Evaluation staff are biased by low expectations of
what the retarded can do, as a result of traditional testing
techniques (Karan and Gardner, 1973). It will not suffice,
however, merely to raise expectations; "procedures must be
developed and implemented to realize and challenge these new

expectancies (Gold, 1972, p. 525)."
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b, In the commonly used dexterity tests, there is no
conceptualization of the important distinction between acqui-
sition and production. Distinction must be made between:
(a) the length of time and conditions necessary for an indi-
vidual to learn a task, that is, to reach a predetermined
criterion, and (b) the rate of his performance after he has
learned the task. Gold (1973) stated that the effects of
acquisition are not even considered for their possible
importance, and suggested that if this separation was care-
fully implemented, the result would be highly reliable and
descriptive data, and that training and evaluation could
appropriately occur at the same time. This would, in effect,
make the evaluation period more meaningful for both the
client and the evaluator.

5 Initial test performance scores do not predict
later efficiency (Parker and Fleishman, 1961). Wolfens-
berger (1967) questioned the eagerness of many to seize
upon motor test scores as predictors, advising that initial
performance on motor tasks is an invalid predictor of ability
after training. Gold (Note 1) firmly concluded that initial
performance is predictive neither of performance on the same
task after training, nor of future job success.

Vocational evaluators, in light of these criticisms,
are forced to question the validity of the initial test
scores of their clients. To what extent do these initial

scores, which often fall below the first percentile ranking,
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predict an individual's ability to perform a given task?
Gold (1972) trained sixty-four moderately and severely
retarded individuals to assemble a fifteen-piece bicycle
brake, an accomplishment which seems far beyond expec=
tations of laymen and professionals. This data, coupled
with extremely low initial dexterity test scores, raises
some serious questions which can no longer be ignored. It
is this inconsistency between initial test scores and ulti=-
mate performance that the present investigator addresses.

In an effort to develop and implement an alternate
testing procedure, this investigator initiated a study to
determine how training, on a test such as the Purdue Peg-
board, would affect a retarded individual's performance on
the same test after training. Furthermore, the effects of
practice, in the form of repeated testing, were examined.
It appears that training and practice should produce signi=-
ficant improvement in scores; but the investigator was
unable to find empirical support reported on this pre=-
sumption., It was the specific purpose of the present
experiment to investigate the effects of individualized
training and repeated testing on Purdue Pegboard scores

of moderately and severely retarded adults.
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Method

Subjects

The subjects were twenty retarded men enrolled in two
sheltered workshops. Descriptive data for the experimental
and control groups are presented in Table 1. Workshop
directors were asked to select young adult clients of the
same sex, with IQs less than 60, excluding from selection
clients with severe physical or sensory handicaps. One
subject with an IQ of 61 was selected because none other
was available. The experimental group was first selected,
and all procedures were completed. The investigator then
realized the need for a control group, at which time ten
more subjects of equivalent IQs and ages were selected. Two
subjects were dropped from the experimental group during the
first week of the experiment, one because of absenteeism,
the second because of refusal to participate. Both were
replaced, using the same selection criteria as previously
stated.,
Apparatus and Materials

A Purdue Pegboard test kit and a stopwatch were used.
Procedure

Standard administration. Each subject in both the
experimental and control groups was seated individually
at a table in a quiet, well-lighted room, with the experi-
menter seated beside hime The experimenter administered

the Purdue Pegboard to each subject in the standardized

Table 1

Descriptive Characteristics of Subjects

)

Mean S.D.

{in months

Institutionalization Workshop Enrollment
Range

(in months)

Age

Q

Range Mean S.D. Range Mean S.D. Range Mean S.D.

Group

97'7 9-98 4607 31 ¢8

Exper.
(N=10)

19-28 23.0 3.53 45-270 122.5 58,89 2-110 52,6 32.78

29-61 42,8 9.61

Control
(N=10)
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fashion, using the Three-Trial method. Great care was taken 's
to see that the same objective instructions and demonstra- » %E’
tions, as delineated in the testing manual, were given to r'—r_i: T—
each individual in both groups. A schematic diagram of the § gz&
basic experimental procedure is presented in Table 2, 8 T‘

Training. Each subject in the experimental group was 3 1P grg
individually trained by the experimenter to perform the g _.—2_%‘?.2
Purdue Pegboard tasks. The subject was seated directly & 'Eﬁ
across from the experimenter, The subject's preferred hand g ggé
was determined by asking him whether he is right-handed or - +é
left-handed, then by asking him to demonstrate how he would g % gé g’éh
perform three different activitiess throwing a ball, _g é 3033 33
brushing his teeth, and writing his name. The experimenter Z,: :; é‘T ,P
moved to the side of the subject to demonstrate the first E 5 %:,'
subtest. Using the hand which is the preferred hand of the % ;’::,
subject, the experimenter placed five pins in the preferred- A .§ f'g
hand column of the board, in the way which training will S g fg—-%r——
duplicate, Moving back to a position directly across from - 8 ’ .?ﬂc
the subject, the experimenter grasped the subject's pre=- fo ééé_‘z’
ferred hand and guided it to the appropriate cup containing ?C; 'g:'
twenty-five pins. The subject's fingers were manipulated E é%%
to grasp the pin between the thumb, the index finger, and - =
the middle finger. The hand was then lifted, still grasping ,gg gg
the pin, and moved to the top hole of the appropriate column. FES 53
The subject's index finger was placed on the end of the pin, N . s
closest to that finger, in order to pull the pin into a g g g

=3 O

vertical position. The subject's hand was then moved to a
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resting position beside the hole, so that the heel of the
hand was resting soundly on the board and the fourth and
fifth fingers were curved inward. This was to correct
unsteadiness which prevented the pin from easing into the
hole., With the subject's index finger remaining at the tip
of the pin, the experimenter manipulated the subject's
fingers so as to guide the pin into the hole with the index
finger, then to release the thumb and middle finger, and
finally release the index finger and 1ift the hand to reach
for another pin., Direct manipulation continued as needed,
or when error occurred. Some subjects needed direct mani-
pulation in order to attain good arm flexibility and elimi-
nate a stiff elbow and awkward wrist movement. Minimal
verbal explanation accompanied manipulation. The word
"good" was said when the subject adhered to manipulation
instruction and when the subject began to demonstrate the
correct movements without assistance. Criterion for this
subtest was twenty-five consecutive correctly inserted pins,
without assistance from the experimenter. Accuracy, rather
than time, was the key factor in training. The experimenter
removed pins varyingly from the board during training, i.e.,
after 10 had been placed, after 12, 19, 15, etc., so that
the subject would not inadvertently conclude that success
could be achieved only by completing the entire board.
Training took place during thirty-minute sessions twice

a day until criterion was reached. When the subject
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reached criterion, the experimenter placed her hand on the
subject's hand and said "very good." All training proce-
dures for the non-preferred hand subtest were like those
used with the preferred hand subtest,

The training procedure for the Both hands subtest con-
sisted of combining the skills already mastered in the two
previous subtests. Conditions, again, were the same. The
experimenter emphasized the simultaneous and parallel move=-
ment of the hands, arms, and fingers. In order to train
this skill, the experimenter placed both hands around the
wrists of the subject, so that the subject could manipulate
his fingers himself, and moved the hands together from the
cups to the board and back again until the subject could
perform same without assistance. Criterion for this sub-
test was twenty-five consecutive pairs of pins correctly
inserted without assistance from the experimenter.

Each experimental subject was then trained in the
Assembly subtest. The experimenter first demonstrated
five complete assemblies. The subject was instructed to
place a pin in the top hole of the preferred hand column
with his preferred hand, as he had previously learned.

The experimenter then grasped the subject's non-preferred
hand and guided it to the cup containing twenty washers.
The subject's fingers were manipulated to grasp one washer
between the thumb and the index finger. With the palm

facing down, the hand was guided to the positioned pin and
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lowered so that the index finger rested on the tip of the
pin through the hole in the washer, and the washer was
allowed to drop over the pin. The experimenter then grasped
the preferred hand of the subject and guided it to the cup
containing twenty collars. The subject's fingers were
manipulated to grasp one collar between the thumb, index
finger, and middle finger, and to maneuver the collar into
a vertical position. The hand was guided to the positioned
pin and washer, and the collar was allowed to drop over the
pin. The non-preferred hand was grasped and guided through
the washer assembly again, thus completing one assembly.
Manipulation continued as needed through repeated assemblies
until the subject demonstrated correct assembly and alter-
nating movement of hands in ten consecutive assemblies,
The experimenter, with use of both hands, then proceeded
to guide the subject's gross arm movement in a simultaneous,
alternating movement while the subject manipulated his fin-
gers, so that, as one part was being positioned on the board
with one hand, the other hand was picking up the next part,
and so on., Manipulation continued as needed until the sub-
Ject demonstrated correct assembly, alternating movement of
hands, and simultaneous movement of hands in ten consecutive
assemblies. Assembly parts were removed varyingly from the
board, as in the other subtests. Training proceded in
thirty-minute sessions twice a day until criterion was

reached. When criterion was reached on the Assembly
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subtest, the experimenter placed both hands on the subject's
hands and praised him freely.

Standard administration. The experimenter administered
the Purdue Pegboard to each subject of the experimental and
control groups in the standardized fashion, using the Three-
Trial method.

Practice to stability. The experimenter administered

each subtest of the Purdue Pegboard repeatedly in the
standardized fashion to each subject in the experimental
group, until each achieved the same score on three conse-
cutive trials, that is, reached stability. Stability was
reached in one subtest before moving to the next. Practice
was held in thirty-minute sessions twice a day, with a one

or two minute break between trials.

Results
Training
A 2 X 2 (Training X Experimental/Control) within sub-
jects analysis of variance (Winer, 1962, p. 307) was per=-
formed on the raw scores obtained from the Purdue Pegboard
standardized testing procedure.

Composite scores. Composite scores were obtained by

totaling scores from the four subtests. The mean composite
scores are presented in Figure 1. The main effects of both
Training and Experimental/Control and their interaction

reached significance (Table 3). Individual comparisons by
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170 / Exp.
160 !
150
140
130
120

Scores

110

100 *Con.

90

Pre=Test Post=-Test

Figure 1., Composite pre~ and post-test scores for experi-
mental and control groups.

Table 3

Training and Practice

18

Analysis of Variance on Composite Scores

Source

Between subjects
A (Group)

Subjects within group

Within subjects
B (Training)
AB

B x Subjects within group

*¥D 05
**B< 0005

18

20

18

JUS)

I

15,366.4 8.21%
1,872.11

10,627.6 71.79%%
11,971.6 80,87%#*
148,04
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the planned comparisons method (Hays, 1963, p. 478) revealed
that the experimental group post-test averaged higher than
the experimental group pre-test, F (1,18) = 152.52, p ¢ «0005.
The mean post-test score for the control group was lower than
the control group pre-test; however, this difference did not
approach significance, F (1,18) = .14, The difference
between the mean post-test scores of the experimental and
control groups was significantly larger than the difference
between the mean pre-test scores of the experimental and
control groups, F (1,18) = 103.8, 2<:'0005'

Preferred hand scores. The mean preferred hand

scores are presented in Figure 2. The main effects of
both Training and Experimental/Control and their inter-
action reached significance (Table 4), Individual com-
parisons by the planned comparisons method (Hays, 1963,
Pe 478) revealed that the experimental group post-test
averaged higher than the experimental group pre=-test, F
(1,18) = 64.93, p<.0005. The mean post-test score for
the control group was lower than the control group pre-
test; however, this difference did not approach signifi-
cance, F (1,18) = 096, The difference between the mean
post-test scores of the experimental and control groups
was significantly larger than the difference between the
mean pre-test scores of the experimental and control

groups, F (1,18) = 57.49, p <.0005,

80
70
60
50

Scores
&5

30
20
10
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////////////A EXDe

Cone

P

S

Figure 2.

Pre=Test Post-Test

Preferred hand pre- and post-test scores for
experimental and control groupse.
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Table 4
Analysis of Variance on
Preferred Hand Scores

Source af MS F
Between Subjects 19

A (Group) 1 748.22 11 43%

Subjects within Group 18 65.48
Within Subjects 20

B (Training) 1 390.62 30,02%%

AB 1 455,62 35,01 %%

B x Subjects within Group 18 13.01

*p o 4005

*%p < ,0005
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Non-preferred hand scores. The mean non-preferred hand
scores are presented in Figure 3. The main effects of both
Training and Experimental/Control and their interaction
reached significance (Table 5). Individual comparisons by
the planned comparisons method (Hays, 1963, p. 478) revealed
that the experimental group post-test averaged higher than
the experimental group pre-test, F (1,18) = 92.17, P < «0005.
The mean post-test score for the control group was lower
than the control group pre~test; however, this difference
did not approach significance, F (1,18) = .04, The dif=-
ference between the mean post-test scores of the experi-
mental and control groups was significantly larger than
the difference between the mean pre-test scores of the
experimental and control groups, F (1,18) = 86.82, p< .0005.

Both hands scores. The mean both hands scores are pre=-

sented in Figure 4. The main effects of both Training and
Experimental/Control and their interaction reached signi=-
ficance (Table 6). Individual comparisons by the planned
comparisons method (Hays, 1963, p. 478) revealed that the
experimental group post-test averaged higher than the
experimental group pre-test, F (1,18) = 59.36, p < «0005.
The mean post-test score for the control group was lower
than the control group pre-test; however, this difference
did not approach significance, F (1,18) = .09. The dif-
ference between the mean post-test scores of the experi-

mental and control groups was significantly larger than
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Figure 3.

Pre-Test Post=Test

Non-preferred hand pre- and post-test scores for
experimental and control groups.
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Table 5
Analysis of Variance on Non-
Preferred Hand Scores

Source af MS ¥
Between Subjects 19

A (Group) 1 490, b, 76%

Subjects within Group 18 103,02
Within Subjects 20

B (Training) 1 250, Ll 3

AB | 270.4 47,91 %%

B x Subjects within Group 18 5.64

*p < +05

##p< ,0005



Training and Practice Training and Practice

25 26
Table 6
80 Analysis of Variance on
70 Both Hands Scores
60
® 50 Source daf MS F
o
o 4o 1
" Between Subjects 19
0
3 //‘ Exp. A (Gr‘oup) 1 366.03 5-“’2*
20 E
— . Subjects within Group 18 67458
i0 Cone.
Within Subjects 20
Pre=-Test Post-Test B (Training) 1 235423 27 .38%%
Figure 4., Both hands pre- and post-test scores for experi=- AB 1 275463 32.,08%*
mental and control groups. . —y
B x Subjects within Group 18 8459
*p <05

*#%p »,0005
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the difference between the mean pre-test scores of the experi- 28
mental and control groups, F (1,18) = 42.6, p< .0005.

Assembly scores. The mean assembly scores are presented 80
in Figure 5. The main effects of both Training and Experi- 70| Expe
mental/Control and their interaction reached significance 60
(Table 7). Individual comparisons by the planned comparisons § 50
method (Hays, 1963, p. 478) revealed that the experimental § 4o )
group post-test averaged higher than the experimental group 30 Cone.
pre-test, F (1,18) = 154.86, p< .0005. The mean post-test 20
score for the control group was lower than the control group 10
pre-test; however, this difference did not approach signifi=-
cance, F (1,18) = .11, The difference between the mean post- Pre-Test Post~Test

Figure 5. Assembly pre~- and post-test scores for experi-

test s es of th i tal d trol s was signi-
cor o) e experimental and control group a igni Rboviull, Bk coktre] & Rxen.

ficantly larger than the difference between the mean pre-test
scores of the experimental and control groups, F (1,18) =
82453, p<.0005.,
Practice

A trend analysis (Winer, 1962, p. 133) was calculated on
the practice series which followed the second standardized
administration of the Purdue Pegboard test. The fact that
each subject took the test repeatedly until his score sta-
bilized, meant that each subject had a different number of
test scores, and these scores could not easily be subjected
to an analysis of variance., For this reason, the following
dependent variable was developed to equalize the number of
scores for each subject. Each subject's test scores on each
subtest were combined algebraically into five scores. The

number five was chosen because it was equal to the least



Training and Practice

Training and Practice 30

29 number of trials taken by any of the subjects to achieve sta-

Table 7 bility in test performance. It should be noted that this

Analysis of Variance averaging procedure was conservative, in that the resulting

on Assembly Scores five data points for each subject were equal to or less than

the actual number of data points provided by that subject.

Regardless of the number of test scores, all scores were

Source af MS ¥
reduced algebraically to five scores by a process of inter-
ENSRRNR SREGEALE 2 polation between actual test scores. First the number of
A (erowp) * AR 760t actual test scores was divided by five. This yielded a
Subjesta within Graup 18 390.73 number, d, which was used to determine the intervals used
Within Subjects 20 for interpolation. For example, a given subject had nine

scores, N=9' CeZey 13’ 1“‘, 15. 1“’, 1.5' 15’ 16. 36, 163

B (Training) 1 2,722.5 73,37 %%

AB 1 3,027.6 81, 59%# N+5=d, or 9+5=1.8, For each subject, d was multiplied by

B x Subjects within Group 18 37.11 1, 2, 3, 4, and 5, consecutively. These numbers indicated
the interpolation intervals; d1=1d, d,=2d, d3=3d, d4=4d, and

*D 4025 d5=5d. Interpolation was based on the general formula:

Score1 “ .a(Scorez)
3% .
P (.0005 1 4+ .a

to find the numbers for use in this formula, i.e., Score1 =

Scores dl' d2’ d3, dh' and d5 were used

the score in the ordinal position, which is equal to the first
digit of dn; a = the second digit of dn' Using the example of
nine scores stated above, the following calculation is made to

obtain the first data point:

dl = 108

First digit of d1 = 1

a . .8 13 + .8(14) = 13.444
1.8

Score1=first score = 13 |

Score2=second score = 14 J
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the second data point:
6, = 3.6
First digit of d, = 3
a = .6 p 150U - gu 625
Score1=third score = 15
Score,=fourth score = 14
the third data point:
ay = 5.4 )
First digit of d3 = 5
a = W4 & 12 +1:t(15) = 15.0
Score1=fifth score =15
Score2=sixth score =15 )
the fourth data point:
d4 = 7.2\
First digit of du = 7
a = .2 L 16 *122(161 = 16.0
Score,=seventh score = 16
Score,=eighth score = 16 }
the fifth data point:
d, = 9.0
First digit of d5 = 9
a - .o L-16 +2000) - 16.0
Score =ninth score = 16

-~

Thus, the five data points for this example are: 13.444,
14.625, 15, 16, and 16. This procedure was carried out for

the scores of each subject on each subtest. Means of these
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scores for the ten experimental subjects were calculated and
are presented graphically in Figure 6. Trend analyses were
calculated for all subtests and are presented in Tables 8,
9, 10, and 11.

Preferred hand scores. There was a significant linear

trend in the scores; the quadratic trend component did not
reach significance (Table 8). The final score after prac-
tice was significantly higher than the second standardized
score, matched t (9) = 11.77, p< .005.

Non-preferred hand scores. There was a significant

linear trend in the scores; the quadratic and cubic trend
components did not reach significance (Table 9). The
final score after practice was significantly higher than
the second standardized score, matched t (9) = 8,37,
pP<.005,.

Both hands scores. There was a significant linear

trend in the scores; the quadratic trend component did not
reach significance (Table 10). The final score after prac-
tice was significantly higher than the second standardized
score, matched t (9) = 10.86, p <.005.

Assembly scores. There was a significant linear
trend in the scores; the quadratic and cubic trend com-
ponents did not reach significance (Table 11). The final
score after practice was significantly higher than the

second standardized score, matched t (9) = 8.57, p< .005,
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Table 8
30 | Trend Analysis on Pre-
== ferred Hand Scores
_ﬁ—r/’//’r// Assembly
25 ///
- Source af Ms F

20
Between Subjects 9

Average of other
///r/////”’_,_aw/—’” curves
15 Within Subjects 4o

Scores

- . ————— " _.preferred hand

::::;_4»'—f’””"_'4~——_~Non-preferred hand Trials b 12.39 27 . 34%
10 ///,,4——————**““““"”*“'Both hands | Linear 1 47,9 105, 7k
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5 Residual 36 453
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1 2 3 b 5
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Figure 6. Means of interpolated practice scores for each
subtest.



Training and Practice Training and Practice

35 36
Table 9 Table 10
Trend Analysis on Non- Trend Analysis on Both Hands Scores
Preferred Hand Scores
Source af MS F

Source af M E Between Subjects 9
Between Subjects 9 Within Subjects 40
Within Subjects 40 Trials L 6.58 15,21%

Trials i 6402 23.15% Linear 1 25.58 59.08%

Linear 1 22453 86 .64% Quadratic 1 021 49

Quadratic 1 48 1.86 Residual 36 3

Cubic 1 27 1.03

Residual 36 .26 *p « « 0005

*E < e 0005
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Trend Analysis on Assembly Scores

Source

Between Subjects

Within Subjects
Trials
Linear
Quadratic
Cubic

Residual

*D <0005

=

36

U]

34.99
130.04
1.81
4.9k
1.55

37

]

22.53%
83.73*
1.16
3.18
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Correlations

A correlation matrix was calculated on the pre-test
scores, post-test scores, and stabilized scores after
practice, This matrix is presented in Tables 12, 13, 14,
and 15,

Percentile Scores

Mean percentile rankings, as recorded on the Standard
Purdue Pegboard Profile Sheets, are presented graphically
for the experimental group in Figures 7, 8, 9, and 10, Mean
percentile scores for the control group, both before and

after training, were less than one percentile.
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Table 12
Correlations for Preferred

Hand Scores

i 2 23
1 «59 57
2 .93
3
a, = Pre-test score
b2 = Post-test score

ey = Stabilized score after practice
Table 13
Correlations for Non=-Preferred
Hand Scores
1 2 3
1 .91 .83
2 o4
3
a =

1 Pre-test score

o'
it

2 Post-test score

03 = Stabilized score after practice
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Table 14

Correlations for Both Hands Scores

1 2 3
1 $72 J7H
2 .96
3
ay = Pre-test score
b, =

2 Post-test score

ey = Stabilized score after practice
Table 15
Correlations for Assembly Scores
1 2 3
1 .78 .68
2 .96
3
ay = Pre-test score

b2 = Post=-test score

il

Stabilized score after practice
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/ Upper limit of range

/ Mean

Lower limit of range
.

Pre-Test Post=-Test Stabilized Score

Mean percentile rankings on the experimental
group on the non-preferred hand subtest.
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Figure 9. Mean percentile rankings for the experimental
group on the both hands subteste.
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Figure10. Mean percentile rankings for the experimental
group on the assembly subtest.
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Discussion

As a result of this study, it was concluded that
training of the component skills required on the Purdue
Pegboard dexterity test results in much improved test
scores. The experimental group improved significantly,
while the control group actually declined somewhat on their
second test. Performance of the experimental group continued
to improve with practice following training, as revealed by
a significant linear trend in the scores. These changes
were not only significant, they were also important for
their practical purposes, and have, therefore, raised some
critical questions about a very accepted test.

In an ideal testing situation, one can readily define
exactly the behavior which is being tested and the condi-
tions under which it occurs. The Purdue Pegboard is de-
signed to measure manipulative dexterity. In view of the
large improvements made by the experimental group, an
explanation must be sought, for it is not likely that the
investigator took people without dexterity and gave them
dexterity. The test must be testing something else, such
as test wiseness, or past learning history; perhaps it is
testing cognition (Gold, Note 2). In order to perform the
tasks required on the Purdue Pegboard, one must use his
cognitive functions; he must decide upon a cycle of move=-
ments he will employ. The more quickly he establishes a

workable cycle and adheres to it, the better score he will
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make on the test. The assumptions are that an individual
will automatically establish a strategy, and that however
fast he performs tells how his hands work; whatever measure
is obtained is called production. However, one of the major
differences between the normal and the retarded is the time
required to learn a task (Wolfensberger, 1967). For those
individuals who have difficulty learning, the evaluator
needs to provide for acquisition, that is, to find out how
the individual learns a skill, and how he reaches a cri-
terion of performance in terms of quality. Then, actual
dexterity and production can be examined. While the data
cannot prove this, it seems reasonable that the improve-
ments of the experimental group were due to acquisition of
specific skills and strategies, and an increase in test-
wiseness., For this reason, it can be tentatively concluded
that the final scores approach validity and reliability as
indicators of dexterity, and can be compared to scores of
normal individuals. It is assumed that normal individuals,
on the average, are not deficient in these variables;
future research should study the same variables with normal
persons. Correlational studies supported the fact that the
retarded individual's scores became increasingly reliable
as training and practice proceeded. It is very likely
that the "stabilized" scores obtained represent a plateau
on the learning curve, and that further practice would

reveal even greater improvement.
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Implications of these results suggest that evaluators
working with the retarded should not rely upon initial test
scores as valid predictors; they should develop training
procedures for each test, which will result in more valid
and reliable scores, If tests are used in a way not
intended, that is, if training procedures are designed for
them, test developers may say the standardization has been
violated; but the way tests are currently used is violating
the retarded individual, which is worse than violating the
tests (Gold, Note 2). If the client learns the task after
training, the evaluator knows he has the power to teach,
and the client has the power to learn something the ini-
tial test said he did not know. Following such a pro-
cedure with actual tests, the evaluator should then gather
acquisition and production data on a number of work tasks,
of varying levels of difficulty. Gold and Scott (1971)
described several procedures for training, including task
analysis and sequencing. Evaluation of other factors,
such as motivation, attention span, attitude toward super-
visor, and general work habits could be systematically
included. At the conclusion of the evaluation period, the
evaluator will have an abundance of meaningful information
about the client to pass along to the work adjustment coor-
dinator, instructors, and rehabilitation counselors. Much
more accurate recommendations will be possible, and there=-

fore much more appropriate training programs and plans for
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the client's vocational future can be designated. Further-
more, through such an evaluation program, the client himself
will experience growth; he will discover for himself a pre-
viously untapped reserve, and perhaps even a brighter self-
image. Elevated expectancies and an improved technology of
testing and evaluation should promote the advancement of
the moderately and severely retarded individuals in our

communities,
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