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INTRODUCTION

Since the beginning of the twentieth century, mental tests have become
increasingly popular as aids in evaluating a person's intelligence. These
montal tests, first used in the classroom situation, are now being utilized in
many other situations. It is not only the teacher who is interested in
obtaining an estimate of his students! mental ability, but it is also the
employment counsellor who seeks the aid of mental tests and the cliniecal
psychologist who uses psychological tests as aids in diagnosis and treatment.
While the users of intelligence tests are interested in procuring an estimate
of general intelligence, they are also interested in obtaining estimates of
the relative strength and weakness of those separate abilities which
contribute to over-all intelligence. Much research has been carried on in an
attempt to discover what those abilities are that designate the intslligent
human being and how those abilities may be measured,

Ons of the most recently published and widely used individual intelli-
gence tests is the Wechsler Adult Intelligence Scale (30).l This scale is
essentially an extension and modification of the original Wechsler-Bellewvue
Intelligence Scale, Form I, published in 1939 (28).2 The latter test was
designed specifically for the purpose of measuring adult intelligence. Prior
to the publication of this test, most intelligence tests in use at that time
had been constructed for the purpose of measuring the intelligence of chil-
dren. Although the W-B fulfilled a need, many criticisms of its inadequacies




2
led to the publication of the WAIS in 1955 by the Paychologlical Corporation.
The basic struoture of the WAIS remains essentially the same as that of the
W-B, except for the inclusion of the Vocabulary subtest as a regular rather
than an altarnate subtest. The improvements in the WAIS include revision of
content in the various subtests, redesigning of some test materials, and more
exact and simpler methods of scoring and dirsctions.

Beomise of the improvements msde in the original W-B, the new WAIS will
probably meet with greater success than the W-B and thereforae, will be used
extensively. Because of this probable widespread use, the writer believes it
is necessary to study the WAIS and obtain as much information as possible abou}
this scale. It is important to investigate all aspects of the WAIS in order
to determine if the scale ia what its suthor purports it to be.

The present study is concerned with one part of the WAIS, the Digit
Syabol Subtest (30).” A DS was included in the original W-B. This test is
frequently used as a test of intellectual ability and, specifically, as a
measurement of new learning ability. According to Wechsler, this subtest
requirss the subject %o associate s certain symbol with a given digit (ome of
the numbers from ons to nine) and the “speed and socuracy with which he does 1§
serves as a measure of his intellectual mutyn(?@: Pe S4)e vechsler also
suggests that low scores made on this subtest by patients with organie
disturbances are chiefly a result of impairment in new learning ability (28,
p. 154).

In the WAIS, the 1955 revision of the W-B, a DS is also included. A few
changes have been made to improve the subtest, such as, the number of items hag
been increased from sixty-seven to uinety, the reversed "N" gymbol which
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resulted in many half scores on the W-B has been replaced by an upside-down
"T,® half scores are no longer obtainable, one point is received _ror each
symbol drawm correctly, there is better spacing of symbola, each symbol is
used the same mumber of times, and the digit distribution is more equal in
order and frequency of appearance in the test series. However, the basic
structure and instructions of the DS remain the same. The purpose of the DS
8lso remains the same, Wechsler implies that, as in the W-B, performance on
the DS of the WAIS serves as a measure of new learning ability. Wechsler
admits the importance of considering the motor speed factor when evaluating
perfarmance on this subtest. However, he believes that "speed as well as
power should be given welght in the evaluation of intelligence" since the
reduction in the DS performance of older persons "is on the whole proportional
to the subject's over-all capacity at the time he is tested.” (29, p. B1)

The purpose of this study is to attempt to dissover if DS performance on
the WAIS i» indicative of new learning and, more particularly, if it is
indicative of learning a manipulative skill, such as, typewriting.

It ia hypothesiszed that if DS performance is indicative of nsw learning,
then higher than average DS scores on the WAIS will be indicative of higher
than average skill in learning typing. Also, then, lower than average DS
scores on the WAIS will be indicative of lower than average skill in learning
typing and average DS scores will be indicative of average skill in learning
typing.

Besides the possibility of verifying Wechsler's statement concerning the
valus of including the DS in the WAIS, this study may aleo be of value in that
it may mrovide a specific demonstration of the diagnostic usefulness of the D3,




CHAPTER II
REVIEW OF REIATED LITERATURE

A survey of the experimental literature in search of information reveals
that the question of what the DS measures has been a subject of disagreenmcnt
for some time. Thorndike (27) cited the digit symbol test as the only test of
learning ability that had been used as a meamue of intelligence up until
1926, He believed that the task was one of learning based on the amount of
substitutions dones correctly in a given time. This amount depended largely on|
how quickly and acourately the individual lsarmed the key. Of course, a
question arises here. Thorndike could be asked, "Are assoclations being
formed?® ¥9Is the amount of substitutions made actually the rumber of associa-
tions learned?" "Couldn't the digit symbol test be more of a motor test than
a test of learning?" These are all considerations for debate and study.

Greens (12) also stated that learning takes place in the digit symbol
test but it is a slow proceas., He noted that when the subject tried to leamn,
he slowed down in substituting symbols. Since the digit symbol test is
affected by the speed of learning, this question arises: Does the subject's
final score on this test give a measure of actual learning of associations or
merely placing of associations, in which in the latter case, no real learming
is involved? If shortnsass of the testing interval makes it an inadequate
measure of learning, then if this were increased, lsarning would manifest
itself. Anastasi (1) found that as practice proceeds tests of this kind, the

L




samples of the aspect of behavior measured becomes more adequate.

In a study in 1928 by levine and Marks (15) on methods for measuring the
cheating type of deceptive behavior in the testing of non-intelligent traits,
the digit symbol test was included as one of the oldest psychological "speed®
tests together with others, such as, cancellation of a's, If this is merely
a speed test and it msssures the speed of & subject in a simple motor task, thep
it cannot also be said to be a test of new learning, The question remains -
what does digit symbol test performance measure?

McGeoch (20) relates that digit symbol test performance is determined by
set and isplicit instruoctions, and incidental learning may be the function of
sst, Therefore, ineidental learning may be motivated although it more often
seems not to be, Mcleoch calls digit symbol test performance a perceptual-
motor activity since it involves the learning of association between
stimulating conditions and overt motor responses which are not primarily
verbal. Something might be said in favor of MeOsoch'!s stand., It seems likely
that a substitution test is not entirely a learning test but more of a motor
test, involving facility in eye-hand movements, eye-hand coordination with
the possibility of incidental learming, especially if no significant relation-
ships of a positive nature could be found between those who are performing
with the greatest speed on the digit symbol test and those who are learning
the associations the fastest. Is the one who is performing with greater speed
on the digit symbol test also leaming equally fast? The answer to this
question would seem to solve the problem regarding what the substitution test
neAsures .

In support of MeGeoch's conclusion, Willoughby (31) states that
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incidental learning takes place in the diglt symbol test. In his sxperiment,
three-hundred subjects wers asked to recall symbols in the IS of ths W-B,
Form I, at whiech they had been working for 2.5 mimutes with the key before
them, but without tbe instructions to connect the symbol with the digit for
the purpose of imsdiste recall. It was found that those subjects in thelr
late teens recalled the most symbols and the amount of recall decreased with
subjects of incressing ags. Without implicit instructions to learn the
substitutions, it appears then that the digit syubol test is more of a test of]
mtor speed with incidental learning rather than & test of new learning of the
asgociative type. Howaver, it should be noted that Willoughby's experiment
did not show what his subjects could do under motivation.

Contrary to MeGeoch and Willoughby, Rosemweig (25, p. 25), in evaluating
the W-B, acceptis Wechsler's conclusions regarding the DS and states that "the
spead and acouracy with which an individval does the test items of ths Digit
Symbol Subtest of the Wechsler-Bellewvus, Form I Scale mesasures new learning
of the associative type." It should be noted that Rosamweig merely mekes a
statement of agreemcnt with Wechsler without offering say proof or justifica-
tion for such agreemsnt.

On the other hand, Rapaport (24) advocates the use of the digit sywbol
test as a test of paychomotor speed. To check to see if learning has taken
place, he recormsnds that subjects be asked whether they tried to learn the
digits and corresponding symbols, or tiried to leairm to look at the correct
place to find the symbol, or whether they did mot do either. Rapaport noted
that organic injury which impaired motor ability also impaired digit symbol
test performance. He alsoc observed that increasing severity of depression
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usual directions. Another pgroup was told that they were required to do as
many test items correctly as possikle as well as leern the code, Another
group was told not to learn the code but only do as many items as they could.
The fourth group was told to concentrate on lesrning the code without being
concerned sbout how many test items were completed., In the second part of
the experiment, four other callege groups (sophomores and juniors in a
general psychology course) were used as speed groups. The "speed atmosphere"
was intensified and one of the four sets of instructions was used with each
group, Remarks aimed at stressing speed were introduced while the groups
worked on the digit symbol test., In the third part of the experiment, all
groups received the code test consisting of the code key with symbols absent.
They were to recell as many symbols as possible in thirty seconds. Then the
groups were retested, butthe difference was that the code key was absent and
no assistance was given in the completion of the first eight squares. The
retest directions were the usual DS directions, Luchins and luchins based
their predictions on the following hypothesis: The nature of the assigned
task and the introducing of speed factors would influence test scores and
learning performance, It was found that, in the group of college students
used, intergroup and intragroup differences, many significant at the one
per cent level of confidence, tended to be in accordance withthe authors!'
expectations, The experiment verified that what the subject thinks is
required of him and his reactions to the need for speed determine his per-
formance, The trend of the test results, as well as the correlation coeffi-

cients between various phases of the experimental session, indicated that
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the initial test score could not serve as a reliable index of new learninre,
The experimenters recommended the use of a code test snd retest to obtain
insight into a subject's performance since they ohserved their subjects
differed in the manner in which they set ahout to learn the DS code. They
also advised the tester to obtain the subject's interpretation of the
directions and the mamnner in which he sets sbout learning the code since
these factors influence his performance level and the test directions cen be
ambiguous in the sense that they lend themselves to verious interpretations
by the subject,

Luchins and Luchins desigred their experiment cerefully. Their pro-
cedures are well organized and constructed., Their statistical methods appear
adequate. The experimenters have macde velid conclusions on the basis of
their findings, PFor the populatior represented in their study, value mey be
given te Luchins' and Luchins' statement that an initial digit symbol test
score cannot serve as & reliable index of new learning,

When one summarizes the findings regarding what DS measures, one aces
that previous experimenters have correlated motor, recall, and learning
tests with DS scores and have arrived at conflicting conclusions, However,
some of the more reliable experiments seem to indicate that the DS is not a
good meesure of new learning ability.

In the present experiment, this writer proposes to determine the indica-
tive value of the WAIS DS score with regard to learning a manipulative skill,
namely, typewriting. This study will sim to discover the correlation between
performance on the DS and the acquisition of typing skill., Since establish-

ing an accurate correlation betwveen DS scores and typing scores will require
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partialling out of intelligence (which is assuming intelligence influences
the ability to learn to type), it will be necessary to administer an individ-
ual intelligence test to obtain an estimate of each subject's intellectual
ability. The decision to administer the WAIS and then finally, the selection
of a specific short form of the WAIS for administration was based on the
following research.

The WAIS, as was mentioned previcusly, is not a new scale but a modifi.
cation of the W-B that was developed in order to meet certain limitations
of its predecessor. The WAIS has been considered the best intelligence test
for adults today. Therefore, a comparison between the two tests seems in
order to determine their differences, and to discover the advantages and
value of the WAIS, Two such comparisons are cited here,

Cole and Webela (6) sdministered the W-B and the WAIS to forty-six
college students ranging in age from nineteen to twenty-nine years. Although
most tests were staggered they report that the WAIS was more of'ten admin.
istered as the second test., The IQ's ranged from 108 to 143, Mean IQ's
for the first administration were: Verbal Scale 125, Performance Scale 123,
and Full Scale 127; mean IQ's for the second administration were: Verbal
Scale 127, Performance Scale 130, and Full Scale 130. The greater practice
effect vas noted on the mean Performance IQ of the second adminiatration,
Practice effects, significant beyond the one per cent level, however, were
evidenced on all three IQ's of the second test. Practice effects were
notably evident on the Picture Arrangement, Object Assembly, and Digit
Symbol subtests. One would assume from these findings that the WAIS or W-B
should not be used as a retest when either scale has been administered first,
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The authors report that the weighted scores on Comprehension and
Vocabulary, independent of practice effects, were significantly higher on the
WAIS. They presume that this was true of the Vocabulary subtest because
the words at the higher end of the WAIS list appeared consistently more
familiar to their subjects than those at the higher end of the W.B list.

It should be noted, however, that the IQ's of the subjects used in this
study appear to tend toward the upper range of intelligence, This factor
could be responsible here, although the authors do not specifically state
wvhether the words on the WAIS list simply appeared more familiar or whether
the subjects actually obtained more correct answers.

A comparison study using psychiatric patients is that of Goolishian
and Ramsey (10). In this study the WAIS and W.B were administered to two
different groups rather than to the same individuals, The WAIS was admin-
istered to 154 white patients. A second group of 392 white patients was
administered the W-B, There was no significant difference in either age or
sducation between the groups.

Significant differences, beyond the one per cent level, were found on
five subtesta. Arithmetic and Digit Span were higher on the WAIS; Picture
Completion, Digit Symbol, and Block Design were significantly higher on the
WeB, The Performance and Full Scale IQ's, as a result of the higher scores
of the three performance subtests, were significantly higher on the W.B,
Difference between Performence Scales were significant beyond the one per
cent level, while differences between Full Scales were significant at the
one per cent level. Mean Verbal IQ was 103.42 for the W-B and 100.68 for
the WAIS; mean Performance I0 was 101,82 for the W.B and 94,99 for the WAIS;
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and mean Full Scale I¢ was 102,94 for the ¥-B and 98,53 for the WAIS.

The significant differences on the five subtests appear to be the result
of differences between the subtests of each scale. The higher mean scores
obtained on the Arithmetic and Digit Span subtests seem to result for changes
in subtest content and scoring. The Arithmetic subtest of the WAIS appears
to be easier, according to the writers, than that of the W.B, thus account-
ing for higher scores. The higher scores on the Digit Span subtest of the
WAIS, which is identical in content to that of the W-B, appeared to be caused
by higher weighted scores being given to performances on the ¥AIS subtest
which were identical to performances on the H-B, The mean scores of these
two subtests more closely spproximate the mean scores of other Verbal sub-
tests of the HAIS. This was not true, state the writers, with the W.B,

They expect that the changes in scoring and content of these two WAIS sube
tests, which hes resulted in greater comparability between Yerbal subtests
scores of the WAIS, will tend to reduce the drop in scores with anxious and
inattentive testses which was so frequently true of the W.B,

Lower scores were obtained on the Digit Symbol, Picture Completion, and
Block Pesign subtests of the WAIS than were obtained on the W-B, According
to the writers, this is because the weighted norms have been shifted upward
on the WAIS meking it difficult for a subject to get a high score., For
example, on the Digit Symbol subtest an identical performance receives a
higher score on the W~B than it does on the WAYIS. On the Block Design sub.
test of the WAIS no time credits are permitted until the more difficult

items are reached, whereas on the W-B, time credits are given throughout.
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Time limits of this subtest have been revised downwards on the WAIS which
require the subject to complete the designs very quickly in order to earn a
bonus score. The Picture Completion subteat of the WAIS has been lengthened
and the inclusion of these items apparently has made this subtest more dif-
ficult then its predecessor. Weighted scores have also been changed for
this subtest., This is especially true in the middle range vhere at least
two correct responses are required to raise the weighted score one point,
vwhereas on the W.B, one correct response in the middle range raised the
weighted score by one point. These variocus factors, according to the
authors, wvere reasons for the significant difference between means of these
subtests on the WAIS and W-B,

One can assume, on the basis of this study, that the WAIS is a more
difficult test than the W-B, The Verbal Scales appear comparable, but the
Performance and Full Scales appear significantly different.

Following publication of the W-B, several studies appeared in the
literature regarding short forms of the scale. These short forms usually
consisted of different combinations of scores from certain subtests which
were used to estimate Full Scale IQ. A short form of a teat, if reliable,
is often useful where a quick estimate of intelligence is needed when there
is not sufficient time nor need to administer the entire test. Because the
time element had to be considered in the present study, it was necessary to
choose a reliable short form of the WAIS, since the latter test had been
chosen as an essential part of this experiment,

Doppelt (7), one of the psychologists employed in the WAIS standardiza-
tion, devised a short form of the scale based on information obtained from
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the records of the B0O subjects of Wechsler's three standardizatiom groups:
ages 18-19, 25-34, 45-54. He selected the two best predictors of the total
Verbal score (total of scores on six tests of the Verbal Scale) by correlat-
ing all combinations of two Verbal subtests with total Verbal score. He
found the highest correlation between Arithmetic and Vocabulary subtests and
total Verbal score (ages 18-19, .938; ages 25-34, ,934; ages 45-.54, .948).
Following the same procedure with the Performance subtests, the highest
correlation was found between Block Design and Picture Arrangement subtests
and total Performance score (ages 18-19, .939; ages 25.34, .917; ages 45.54,
.926) .

The correlation between sum of scaled scores on these four subtests
and the Full Scale acore was then found for the seven age groups comprising
the standardization sample snd also for the four old-age groups (60-64,
65-69, T0-74, 75 and over) used in standardization of the WAIS on older
persons, The coefficients ranged between .95 and .96, The standard devia-
tion of Full Scale scores was approximately 25; the resulting standard error
of estimate was about seven scaled score points, or 4.2 IQ points. Thus,
one could expect a Full Scale score estimated by this method to be within
seven scaled points of the actual score about two-thirds of the time,
Regression equations, based on all age groups, were computed for use in
predicting Full Scale score from the four subtest scores. It was found that
the predicting veriable was similar throughout the age groups and that the
constant term of the regression equation varied according to the age of the
individual, The predicting variable was set at 2.5 and the constant term
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ranged from four to tem, depending upon age.

In order to use the short form, an examiner makes use of a simplified
regression squation presented by Doppelt (7, p. €5): Fstimated Full Scale
Score is equal to 2.5 times the sum of scaled scores on the four subtests
plus the constant according to age. For example, the constant added for
16 and 17 year olds is 10,

Doppelt applied his predictive equations to two groups of subjects not
used in the original statisticel analysis and found that in 71 per cent of
his cases the differences between obtained and estimated Full Scale Scores
were within one standard error ( -7 scaled points); two standard errors
{ =14 scaled points) contained 96 per cent of the cases,

This short method appears to obtain a relatively stable estimate of the
IQ. Doppelt used a presumably normal population, His results can therefore
be valuable for the present study.

A short form is also valuable in testing the mentally ill, O0lin and
Resnikoff (23) and Himelstein (18) have both evaluated the reliabdbility of
the short form when used with psychiatric patients,

The first study utiliged fifty-four men and forty-nine women patients
vho had varied schiszophrenic and neurotic diagnoses. Mean sge of the sube
jects was 36.5 years, The range of IQ's for the complete WAIS was from 78
to 135, with a mean of 108, Correlation of ,925 was found between IQ's
obtained from administration of the complete WAIS and IQ's obtained by the
short form method., Standard error of estimate was 7.9 scale points which is

comparable to that found by Doppelt,
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Himelstein's sample consisted of fifty male patients, thirty.five
whites and fifteen Negroes, tested upon hospital admission. Mean age of the
group was 25,1 years, with a range of twenty-two to sixty-three years. Mean
educational level was 8.3 years, with a range of from two to sixteen years.
Hean IQ, based on the complete WAIS, was 87.2; mean IQ, based on the short
form method, was 85.8. Correlation between IQ's of completed WAIS and those
estinated from the short form method was ,956; standard error of estimate
vas 3.5 scale points.

These results from psychiatric samples agree favoradbly with those
obtained from a normal population and suggest that the Doppelt Short Form
yields ressonably accurate predictions of IQ. Therefore, on the basis of
the above research, Doppelt's Short Form was chosen for administration in
this study.

In a study Maxwell (18) attempted to establish the validities of abbre-
viated WAIS Scales, The validities of all possible abbreviated WAIS Scales
of two, three, four, and five subtests were determined in her investigation.
Coefficients of correlation between the full WAIS and the sum of the particu-
lar subtest ascores were computed by a variation of McNemar's formula for
validity coefficients by using intercorrelations of the subtests, This r
was considered a measure of the validity of the abbreviated scale, The
reference group for the study was three-hundred men and women in the 25.34
year age group used in the WAIS standardisation. Maxwell concluded from
this study that the accuracy of the abbreviated scale in estimating the Full
Scale Score increases as the number of subtests in the Scale increases. An
optimum point is reached however, at which an increase in scale length brings
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about but a slight increass in accuracy. She also found that combinations
composed of verbal tests or of performance tests have lower correlationa
than do abbreviated scales with both types of subtests, However, short
verbal scales are superior to performance scales in estimating mental level
as measured by whole scales, Maxwell reported too, that abbreviated WAIS
Scales have higher correlations with the Full Scale than do the W-B Scales
and the best abbreviated WAIS Scales differ in composition from the best
abbreviated W-B Scales. Maxwell indicates that the content changes within
the subtests, their increased reliabilities and intercorrelations, and the
addition of Vocabulary as a formal part of the WAIS Scale are factors operant
in these changes. Although Maxwell acknowledges the usefulness of short
forms, she warns against the loss of qualitative observations which the
adninistration of a complete scale affords, as well as the decressing
accuracy of the mental level,

Maxwell's study is comprehensive and informative. She reports the
twelve beat tetrads found and reveals that the range in reliability for
these three-hundred and thirty possible combinations extends from ,96..80,
Maxwell also shows relative agreement with Doppelt's record of correlation
for the scale - Arithmetic, Vocabulary, Block Design, and Picture Arrange-
ment, Doppalt recorded a r of .954 for the scale and Maxwell determined a
r of .959 for the scale.

Two evaluations of the WAIS will be cited in this review of the litera-
ture, One is by Shafer (26) and the other by McNemar (21),

Shafer thinks that the outstanding improvement of the WAIS is the

*allenew Vocabulary list containing mostly verbs, adjectives, and abstract
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or 'literary' nouns" (26, p., 157). e regards the W~B Vocabulary as conw
taining many items, such as "guillotine," which overlap Information items,
while the WAIS list more directly obtains an idea of the subject's verbal
self-expression and defines his verbal organiszation and commmication of
experience, On the other hand, he notes that the Information subtest of the
WAIS now contains two items overlapping Comprehension ("Why are dark clothes
warmer than light-colored clothes? and "How does yeast cause dough to rise?®);
and the Comprehension subtest contains three items (proverbs) which overlap
concept formation or the Similarities subtest. Thus, he believes, all
changes in the WAIS have not been toward achieving greater homogeneity
within subtests,

Shafer is critical of the fact that the Digit Span and Arithmetic sube
tests remain a part of the Verbal Scale, It has been his experience that
both subtests are very vulnerable to psychopathology. Often, he states, a
much better clinical estimate of the patient's verbal level can be cbtained
by omitting these two scores and intrapolating. He regrets that the new
scale does not include a subtest for the purpose of measuring mental deter-
ioration, such as a measure of immediate memory for meaningful material.

He regards neither the Digit Span nor Digit Symbol subtests as being satis-
factory in this regard,

McNemas (21), & competent statistician, evaluates the standardization
sample of the KAIS as being excellent and beliaves it a marked improvement
over that of the W.B, He accepts the split-half reliabilities presented by
Wechaler of the eleven subtesats but is somewhat skepticel of the reliability

coefficients for Verbal (.96), Performance (.83), reliabilities which may
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not be as high on the IQ scales.

McNemar says the author of the WAIS shows no recognition of the vast
factor-analysis literature which, if anything, has consistently indicated
that a "test constructor should strive for a pure measure of whatever he
hopes to quantify. That is, a score should represent a point on a unidimen-
sional scale rather than a hodgepodge of different dimensions" (21, p. 159).

McNemar criticiges the inclusion of the Digit Span and Arithmetic sube
tests in the Verbal Scale of the WAIS on the basis that these two subtests
are not true measures of verbnl ability, or, they are not pure measures on a
unidimensional scale,

McNemar believes that Wechsler undertook an impossible task in attempt-
ing to construct a scale to measure general or, as Wechsler named it, global
intelligence which will also provide differences among subtests that will be
of diagnostic value, He states that the diversity of content within the
eleven subtests is too great and that the intercorrelations between them are
too low to satisfy the requirements for a reliable measure of general intel.-
ligence. On the other hand, the diversity of the subtests is not great
enough, in the factor-analysis sense, to yield the low intercorrelations
necessary for reliable difference scores that will be of diagnostic value,

Since this study is concerned with the relationship between DS scores
of the WAIS and scores obtained on a standardised typing test, some informa-
tion will be cited here in relation to typing: research done with regard to
factors involved in typing, and tests constructed to measure typing and the
abilities presumably necessary to learn typing.
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In a study by Flanagan, Fivars, and Tuska (8) a test was designed to
measure two of the aptitudes required in learning typing. The test illus-
trated the application of the job element approach to identifying and
measuring two important aspects of typing and related tasks. Hypotheses
were formulated with regard to the specific nature of the aptitudes involved
in typing. These hypotheses were based on a systematic analysis of the
activities involved in typing or the operation of other keyboard machines.
Two job elements formed the basis for the rationale on which the present
Tapping Test was based. The first of these was the ability to tap with one
finger at a time by controlling each finger separately and independently,
The second was to learn to respond with a particular finger on perceiving a
letter, number, or other type of symbol. It was suggested that the first
of the job elements could be tested with items involving simple tapping
speed in which the subject simply was required to make dots in circles by
tapping with each of four fingers in succession., The second could be
measured by having the subject make dots in appropriate circles using the
correct finger in accordance with a letter symbol, The first two sections
of this test were primarily measures of the first job element, and the last
seven sections emphasiszed the second element, which necessarily involved the
first,

The subjects for this experiment were obtained from five classes of
pupils who either had no training in typing or had only a few hours of
training at the time the test was administered and a small group of high
school freshmen and seniors with no typing experience of any kind. There
vare a total of 115 students in the groups which had had one semester of
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typing, €8 in the groups vhich were just beginning to study typing, and 35
not enrolled in typing courses, The Tapping Test was administered to these
groups in December, 1956, and in the Fall of 1957, the Tapping Test was
administered to a group of 1§ persons with one or more years of experience
as employed typists, stenographers and secretaries,

Reliability Coefficients were obtained by correlating the scores on
separately timed halves of the Tapping Test for nine typing classes from
four separate high schools. The average reliability coefficient for the
nine classes was ,92,

Measures of the predictive value of the Tapping Test were obtained by
comparing the scores on the test with numerical equivalents of grades in
typing courses and typing tests scored in terms of words per minute, An
average validity coefficient of .53 was obtairned,

The authors of this study concluded that the combined reliability,
validity, and uniqueness data suggested that the Tapping Test should serve
a8 & desirable device for the screening of aptitudes where training facil-
ities are limited. It was also suggested that it should be useful as a
supplement to shorter typing tests for hiring purposes. It would be
especially appropriate in cases vhere the test had to be taken on a machine
unfamiliar to the individual, where the person had not been recently employed
as a typist, and where variocus applicants had widely differing backgrounds
in terms of training and experience.

As early as 1927, tests for tapping and dotting were used as parts of
mecharical aptitude tests. MacQuarrie (18) devised a typing test that

consisted of seven rows of circles and an individual was required to place
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three dots in each circle as fast as he could, The dotting test required
the subject to move his hand from right to left while placing one dot in
each of a number of rows of unequally spaced circles,

Klugman (14) studied the relation between scores on tests and gradua-
tion from a commercial course in high school., He administered tests to
124 girls entering a commercial high school and found that the 37 who grad-
uated had superior performance on MacQuarrie's tapping tests but did not
show significant difference on his dotting test,

In 1946 Barrett (3) employed the same Tapping and Dotting Teats, along
vith a number of other general clerical tests, to predict achievement in
typewriting among liberal arts college students. She administered the tests
to 96 students who had registered for typing and used their final grades as
the criterion of success. She reported that the Dotting Test differentiated
between students with good and poor grades in typing but the Tapping Test
did not.

Gottsdanker (11) used dotting test items which were very similar to the
HacQuarrie Test but had much shorter time limits, In his "Choice Dotting"
test, the subject was instructed to dot certain circles within a given
cluster of circles according to a plan which depended on a letter in a
previous cluster., The test was designed to measure the functions needed for
performing quickly the correct movement at the moment when several movements
are possible, Gottsdanker considered it a kind of "memory for details.®
He reported testing 51 women students in a business college, using examina-
tions in work with machine calculations as his criteria of success. He

found that the tapping test had a validity of .25 and the dotting test had a
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validity of .21, Neither of these coefficients were statistically signifi.
cant,

A pumber of other studies are reported in the literature regarding the
offectiveness of these and other types of tests in predicting speed and
accuracy in using keyboard machines. However, the results are not very
consistent. To summarige previous studies, it appears that tests of the
type developed by MacQuarrie in'tapping and dotting have only a very small
amount of validity for predicting this kind of activity.

With regard to research concerning the SRA Typing Test, which is used
as a criterion of typing achievement in this study, little could be found.
In fact, a search of the literature revealed nothing. The only information
available regarding the test was that on file with Science Research Asso-
ciates (see Appendix IV). This information was collected by a private
company and it wishes to remain anonymous (2).




CHAPTER IIIX
PROCEDURE

The director of Jones Commercial High School was contacted to obtain
permission to conduct this project in his school, This school was chosen
because its program stresses business education and training of a secretarial
nature, Learning to type is therefore an essential part of the training
program, After the project was explained to the director and permission was
granted to carry out the experiment, the author selected the subjects to
participate in the study. Forty, white, female students were chosen from
the school record file, The atudents selected were then asked to volunteer
their services for a special project. The students were informed that this
was a scientific study and that the results of their performances would in
no way influence their school grades. In fact, the names of the persons
participating would not be used, All forty students willingly agreed to
participate in the project, Each student selected had passed her sixteenth
birthday but had not reached her eighteenth birthday. Also, each subject
had never had any previous training or formal instruction in typing and did
not know how to type by any method, including those methods sometimes
devised by a person to teach himself the skill., Each girl was not only
beginning a first course in typing, but was also well motivated to learn to
type, as was indicated by her voluntary participation in the Jones Commercial

27
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High School program that stresses the learning of this skill. In a separate
interview with each subject, individual motivation to learn typing was veri.
fied and the factual data mentioned above was confirmed. In order to procur
full cooperation and to dispel any fears the subjects might have about
participating in this study, the nature of the project, its purpose and
procedures were explained to each subject im the private interview. Finally,
every girl was encouraged to perform to the best of her ability when taking
the tests involved in the project. Nome of the subjects were known
personally by the examiner,

The procedure was as followss

1. In a small but adequate, seldom-used, quiet, well.iit room in the
basenment of Jones Commercial High School, the Short Form of the
WAIS (for information regarding the specific short form utilized,
see previous chapter) was administered to each of the 40 subijects
individually in order to estimate intellectual ability, since this
is an important factor when any learning is considered. The short
form used consisted of the following subtests: Arithmetic,
Vocabulary, Picture Arrangement, and Block Design.4

2., The second step of the project consisted in administering the DS
of the WAIS to obtain a DS score for each subject,

3. The first and second steps were alternated and the tests were
administeraed before the subjects were given an opportunity to learn
typing.

The administration of the tests took place over & period of five
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consecutive days. The examiner (this author) was experienced in administer-
ing the WAIS and followed the instructions exactly.

Host of the questions the subjects had about the tests or the project

in general had been answered in the private interview before testing, but if
there happened to be further questions, they were answered either before or
after the test session, A few of the questions were concerned with what
the tests told about a person. A typical answer to a question such as,
"Are these tests going to tell you all about me?” was: "“The tests measure
certain intellectual abilities; they have nothing to do with persomality."®
Some subjects seemed concerned that the tests might show some personality
inadequacy, However, they seemed reassured to learn the tests were simply
measures of certain mental abilities.

Thers was no difficulty scheduling a test time for each subject. It
was arranged by checking her program card and finding the best possible
class periocd for her to be oxcuud.5 All that was needed was a written note
from the examiner excusing the subject from the one particular class period.
The faculty had been informed of the project by the director of the achool,
80 no administrative difficulties were encountered. One class period was
forty minutes long, making adequate time for testing.

Following administration of the Short Form of the WAIS and the DS, the
40 subjects began their formal typing course, The course was approximately
ten weeks long (one school semester) and it consisted of one forty minute
typing class per day. A qualified typing instructor taught, directed, and
trained the students in typing. Emphasis was placed on learning the key-

board, copy work, and drill, The manual used by each girl in learning to
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type was Modern Typing Practice. The students were requested by their

teacher to confine their typing to the forty minute class session per day.
The teacher stressed the importance that there be no extracurricular typing
practice since she desired the students to master the keyboard in their
first typing course before they began practicing on their own.

Upon completion of the typing course, which included instruction,
training, and practice in the formal classroom situation, an evaluation of
each subject's typing skill was made. Typing achievement was evaluated in
terms of speed and accuracy. The SRA Typing Skills Test, Form A, was admin.
istered in a group session to the 40 subjects. The subjects assembled in
the typing classroom to which they were accustomed and were told this was
the final stage of the project they had agreed to participate in ten weeks
before, They were reminded that the results of this typing test would in
no way influence their typing grades, but they were encouraged to perform
as well as they could. Instructions for the SRA Typing Skills Test (see
manual in Appendix) were given and the subjects proceeded to take the test,

The SRA Typing Test is a standardiszed typing test which provides scores
in terms of the International Speed Score and an Accuracy Ratio. The test
allows for a practice test before the ten minute typing test. Having com-
pleted the test, the students were thanked for their cooperation and dis-
missed, A few students were asked if they had engaged in extracurricular
typing practice. Those questioned said they had not, so it was assumed that
the teacher's request that there be no extra typing practice had been complied
with,
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The tests administered were scored and reviewed by this examiner, The
Short Form of the WAIS and the DS were scored after their administration and
the SRA Typing Test was scored following its administration. The scoring
concepts outlined in the test manuals were strictly adhered to, as was the
procedure outlined by Doppelt (7)6 for scoring the Short Form of the WAIS,

The typing scores of each subject were correlated with her DS score,
using the partial correlation technique to control the influence of the IQ,
in order to determine what, if any, significant relationships existed between
the acquisition of typing skill and scores on the WAIS DS. The formulae for
finding the partial coefficients of correlation between the DS scores and
Typing Speed scores, holding the WAIS IQ constant, and between the DS scores
and the Typing Accuracy scores, holding the WAIS IQ constant, are as fol=
lows:

1, Correlation of DS scores and Speed scores

(1 = WAIS IQ, 2 = DS score, 3 = Speed score)

rp3q = 23 " T12M13
r4 &
Vii-r, V-,

2, Correlation of DS scores and Accuracy scores
(1 = WAIS IQ, 2 = DS score, 3' z Accuracy score)

ragl = rqprisl

Vi- L VEIEEL AN
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CHAPTER IV
RESULTS AND INTERPRETATION

The WAIS IQs, the DS ascores, and the SRA Typing Speed and Accuracy
scores for each of the 40 subjects are presented in Table I (see Appendix).
Table IT shows the range of scores on the WAIS, DS, and SRA Typing Test, as
well as the means and standard deviations of the WAIS, DS, and Typing Speed

and Typing Accuracy scores.

TABLE 11
RANGE OF SCORES, MEANS, AND STANDARD DEVIATIONS

FOR TESTS ADMINISTERED IN THE PRESENT STUDY

Test Number .Scorol Mean SD
WAIS SHOR?T

FORM 40 75-125 95 10.69
DS 40 36-T6 59.58 9.61
TYP, SPEED 40 Q=47 14,15 11.46
TYP, ACCUR, 40 0-87 46.85 29,58

In Table IIT there are listed the coefficients of correlation between
DS and Typing Speed, IQ and DS, IQ and Typing Accuracy, IQ and Typing Speed,
and DS and Typing Accuracy that vere found in this study. The Pearson

3z
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Product-Moment method was used in obtaining the coefficients of correlation.

TABLE IXI
COEFFICIENTS OF CORRELATION BETWEEN SCORES
OF TESTS ADMINISTERED IN THE PRESENT STUDY

Test Typ. Speed Typ. Accur, [
HAIS SHORT FORM .29 .32 -.33
DS .39 .24

The r between the WAIS Short Form and Typing Speed with df = 38 is not
significant, The r between the WAIS Short Form and Typing Accuracy with
df = 38 is significant at the .05 level of confidence. The r between DS and
Typing Accuracy with df = 38 is not significant. The r between DS and Typing
Speed with df = 38 is significant at the .05 level of confidence. The nega-
tive r between the WAIS Short Form and DS with df = 38 is significant at the
.05 level of confidence, This latter coefficient of correlation is interest-
ing. Here there is indication of negative relationship between an indiv-
idual's IQ and her ability to perform on the DS, Could this be some
indication of a negation of Wechsler's claim that the DS is an indicator of
& person's new learning ability? Further pursuit and investigation of this
question might prove to be revealing.

The partial coefficient of correlation found between the DS scores and

the SRA Typing Speed scores was .55,
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at the .01 level of confidence. The partial coefficient of correlation
found between the DS scores and the SRA Typing Accuracy scores was ,38.
With df = 37, this r is significant at the .05 level of confidence,

It has been the purpose of this study to determine if DS performance
is indicative of learning typing. Positive, significant relationships have
been found, Therefores, even though the partial coefficients of correlation
found are not high, they nonetheless indicate that DS performance is indica-
tive of learning to type. It is interesting to note that there is a higher
relationship between DS performance and Typing Speed than there is between
DS performance and Typing Accuracy. Thus, for this population, DS scores
are more indicative of success in terms of Typing Speed than they are

indicative of success in terms of Typing Accuracy.




CHAPTER V
SUMMARY AND CONCLUSIONS

It has been the purpose of this study to discover if DS performance on
the WAIS is indicative of learning a manipulative skill, namely, typing.
It was hypothesized that if DS performance was a good indicator of learning
to type, then higher than average DS scores on the WAIS would be indicative
of higher than average skill in learning typing, lower than average DS
scores would be indicative of lower than average skill in learning typing,
and average DS scores would be indicative of average skill in learning
typing. The results of this study did verify the hypotheses, in general.

In order to achieve the proposed purpose, the DS of the WAIS and the
SRA Typing Skills Test were administered to 40 female 16 and 17 year old
students participating in a high school program that stressed business
training of a secretarial nature. A Short Form of the WAIS was administered
to each of the 40 subjects to obtain an estimate of intellectual ability.
The DS was administered to each of the subjects before they began their
formal course in learning to type, Upon completion of the typing course for
beginners, the 40 subjects' typing achievement was evaluated using the
SRA Typing Skills Test. The typing scores of each subject were correlated
with her initial DS score, using the partial correlation technique to con-
trol the influence of the IQ, as was estimated on the Short Form of the WAIS,

35




36

The partial coefficient of correlation found between the DS scores and
the SRA Typing Speed scores was .55 with df = 37, This r is significant at
the .01 level of confidence., The coefficient of correlation found between
the DS scores and the SRA Typing Accuracy scores was .38 with &f = 37, This
r is significant at the ,05 level of confidence.

On the basis of this study, it may be concluded that for 40 female
high school students beginning a firat course in typing, there is indication
that their DS performance is indicative of learning typing. However, when
considering the results of this study, they must be qualified., Even though
there is some common variance explained by the coefficients of correlation
found in this study, the amount of covariance is so small that it would not
warrant the use of the DS as a predictor of success in typing or as a means
of selecting those students for typing courses who would achieve superior
typing skill,
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FOO'INOTES

17h¢ abbreviation, WAIS, will be used throughout to indicate the
Wechsler Adult Intelligence Scale,

2The abbreviation, W-B, will be used throughout to indicate the
Wechsler-Bellevue Intelligence Scale, Form I,

aTha abbreviation, DS, will be used throughout to indicate the Digit
Symbol Subtest,

4This abbreviated form of the WAIS was chosen on the bhasis of the
experimentation done by Doppelt (7), who found that this combination of
subtests was the best predictor of an estimate of the Full Scale score.

SThe cooperation of the faculty was greatly appreciated in this effort.

SDoppolt predicted the Full Scale score by multiplying the sum of the
scaled scores on four selected subtests of the WAIS by 2.5 and then adding
a constant which depended on the subject's age. The constant added for 16
and 17 year olds is 10 and therefore, the one added in this study.

7for statistical procedures used, see Garrett (9, p. 380-384).
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APPENDIX I

TABLE I
THE WAIS 1Qs, DS SCORES, SRA TYPING SPEED
AND TYPING ACCURACY SCORES FOR 40 SUBJECTS

]

it
H
|
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Subject WAISJ;;—-'T— DS Typ. Spd. Typ. Acc.
1 85 48 5 17
2 102.5 70 0 0
3 98 47 0 0
4 97.5 69 16 47
$ 85 57 11 34
6 95 56 20 57
7 100 60 12 34
8 87.5 57 0 0
9 90 T0 27 87

10 107.5 56 16 73
11 102.8 66 28 69
12 102,5 57 18 T2
13 9% 62 ] a7
14 110 52 0 0
15 95 56 20 ™

Continued. ..
41




TABLE I (Continued)
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Subject WAIS IQ DS Typ. Spd. Typ. Acc.
16 95 66 20 57
17 105 44 2 1
18 62,5 78 8 3p
19 122.5 62 10 50
20 &0 62 8 29
21 106 87 13 81
22 125 &3 47 87
23 87.5 %6 18 66
24 87.5 74 21 €3
25 87.5 60 0 0
26 80 64 16 46
27 110 65 22 79
28 100 58 20 87
29 92,6 65 31 74
30 87.5 59 10 57
31 90 84 1 42
32 90 78 44 86
33 95 62 12 79
34 92.5 85 19 62
3s 90 52 6 32
36 105 5 36 80

Continued.,.




TABLE I (Continued)
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Subject WATS 1IQ TS Typ. Spd. Typ. Acc.
a7 82.5 43 7 19
38 75 67 0 0
39 $2.5 58 o 0
40 90 81 14 64




APPENDIX IX
SRA TYPING SKILLS MANUAL
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in the fields of psychological quantitative theory,
research, and personnel selection. His long list of
honors and positions includes: Editor, Psychometri-
ka; Director and Past President, Psychometric Soci-
ety; Supervisor of Selection Research, Proctor and
Gamble Company; Chief, TestDevelopment, U.S. Civil
Service Commission;Associate Director, Chicago of-
fice, Psychological Corporation; Chief, Personnel
Research, The Adjutant General’'s Office, War De-
partment. At present, he is Chairman of the Board
of Directors and Director of Research, Richardson,
Bellows, Henry and Company, Inc.

Ruth A. Pedersen was formerly consultant in Measure-
ment and Guidance and Head of the Advisory Service
of the Cooperative Test Service of the American
Council on Education. Also, Chief, Editorial Ser-
vices Unit, Personnel Research Section, The Adju-
tant General's Office, War Department. Currently,
Production Manager, Richardson, Bellows, Henry and
Company, Inc.

Richardson, Bellows, Henry and Company, Inc. is a
firm of personnel consultants composed of the key
men from the largest personnel research and proce-
dures office in the armed services, together with
others from industry, education, and government.
The staff represents a variety of background and
interest, including test construction and theory,
that is especially useful in providing tests de-
signed to meet the needs of industry and vocational
guidance.

PURPOSE AND GENERAL DESCRIPTION

The sRa Typing Skills consists of a business letter,
approximately 225 words long, which is copied by the
examinee as often as possible in a ten-minute period.
The test is scored by the International Typewriting
Contest Rules toobtain the conventional score in terms
of net words per minute; this is called the Interna-
tional Speed Score. Scoring also provides an Accuracy
Ratio to indicate the proportion of words typed with-
out error.

This type of test was selected for inclusion in the
SRA PROGRAM OF STENOGRAPHIC SKILLS because itis short,
easy to administer, and simple to score. It yields re-
sults which are closely related to those obtained on
mutilated copy, tabularmaterials, hand-written drafts,
etc., without requiring long testing periods, compli-
cated scoring processes, and prolonged use of type-
writers.

The SRA Typing Skills is a part of the SRA PROGRAM

OF STENOGRAPHIC SKILLS which is designed to provide a
coordinated battery of tests for the proper selection
and placement of stenographic personnel. The other
tests in the program are:

SRA Language Skills, a 20-minute test of Eng-

lish language fundamentals, covering vocabulary,

spelling, word division, and punctuation. This

examination requires very little time on the part

of the personnel office for either administering

or scoring. It is primarily intended for use as

a screening device.

SRA Dictation Skills, twoseries of test letters,
administered by means of phonograph records. The
Speed Series is designed to measure the speed at
which che stenographer can take dictation of aver-
age difficulty. The Accuracy Series measures the
level of difficulty of dictated material the sten-
ographer can take successfully. Letters need not
be transcribed on the typewriter. Instead, the
examinee 1s asked to supply key words which are
omitted in copies of the letter.

- FORMAT

The test iscontained in a long folded booklet, includ-
ing introductory comments and instructions on the front
sheet. On the opposite side, there is a typical busi-
ness letter to be copied by the examinee. The subjects
are given an opportunity to become accustomed to their
machines by copying a typewritten section from the
front sheet. For the actual test a work sheet which
may be detached from the rest of the booklet is pro-
vided. This sheet contains vertical lines indicating
the marginal setting for either Pica or Elite type.
In addition, boxes for the salutation are supplied to
insure the correct starting place for the letters.
There is ample space for three letters on one side of
the sheet. It is highly improbable that an examinee
could type more than three letters in the time allowed.
However, if anyone should exceed this number, the op-
posite side of the work sheet may be used for the ad-
ditional typing. The accumulated number of strokes is
recorded for each line, thus facilitating scoring.

The test is available in two equated forms. If de-
sired, one form may be used for hiring; the other for
upgrading.

ADMINISTRATION

The administration of the test is extremely sim-
ple. Only one time limit and a minimum of oral
directions are required. A fewpoints need to be
considered to achieve satisfactory, controlled
administration of the test.

The examiner. Administration of the test
should be supervised by a person thoroughly fa-
miliar with the test, testing procedures in gen-

Please use number 7-340% when reordering this manual.
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eral, and the administration of group tests.

Testing room. The testing room should rule
out any variables which might influence the
scores. Such distractions asunnecessary noises,
interruptions, uncomfortable furniture, and poor
lighting should be avoided. The size of the
testing room and the number of typewriters avail-
able determine the size of the group to be test-
ed; with satisfactory physical %aciYities the SRA
Typing Skills may be administered to a fairly
large group.

Materials needed. 1In administering the SRA
Typing Skills, each examinee should have a type-
writer that i1s in good condition, a sheet of
letter size scratci paper, and_a copy of the
folded booklet. An SRA Interval Timer, a stop
watch, or a watch with a sweep-second hand must
be available for accurate timing of the test
period.

Instructions and timing. In testing a group
of persons, the examiner distributes the book-
lets and instructs the examinees not to begin
work until told to do so. As soonas everyone is
regdz, the examiner should say: )

The directions for this test are printed

on the first page of the folded bocklet.

Be sure to follow them carefully. Now be-

gin reading the directions and working the

practice exercise.’

All necessary information has been included on
the front page of the booklet. While the testees
are reading the directions and typing the prac-
tice paragraphs, the examiner sth{d make certain
that all typists are following the instructions
correctly. Experience has indicated that two
points should be watched carefully:

1. The entire first section of the direc-

tions — from “The SRA Ty ing Skills
measures . . . . through'Bo not unfold
the booklet until you have finished
typing the practice exercise’ — must be
typed for warm-up and practice.
Tﬁgetest letter must be kept folded un-
der at all times during the Ereliminary
period except when the work sheet is be-
ing detached from the bocklet. DO NOT
ALLOW ANY READING OF THE TEST LETTER BE-
FORE BEGINNING THE TEST.

The examiner should allow as much time as 1is
needed on this practice exercise. Five to seven
minutes 1s usually sufficient. It 1s important
that each individual knows exactly what teo do on
the test. If an examinee asks cuestions rexard-
ingy the oreration of the tvrewriter. the examiner
may answer them, but he should not set the type-
writer correctly for the test. Moreover, he
should NOT answer questions relevant to the na-
ture of the test. After everyone is ready to
besin the test, the administrator should say:

“Are you ready? Be sure to follow the di-
rections you have read. Work carefully and
accurately. Youwill have EXACTLY TEN MIN-

UTES. Ready. Begin?”

The examiner must time the test carefully.
Deviation of even one minute can increase a score
by 10% or more. A score on an incorrectly timed
test is worthless. The SR4 Interval Timer may

be set to ring at theend of the ten-minute peri-
od. If an interval timer or a stop watch is not
available, the starting time should be recorded
in minutes and seconds. Theaddition of ten min-
utes to the starting time will give the stopping
time, which should be written down and kept in
front of the examiner continuously. At the end
of exactly ten minutes, time must be called and
all papers collected immediately.

SCOR ING

Compare the typed material with the copy and en-
circle each error. Count as errors cases of
striking incorrect letters or punctuation marks,
incorrect spacing, strike-overs, repetition of
words, transposition of letters or words (only
one error for each transposition), and improper
shifting (letter off the line, capital for small
letter, or vice-versa). In case the examinee
gets off the “home keys,” it is counted as one
error per line. If the subject retypes a word,
phrase, or whole line, one error is counted for
each word retyped. In addition, no credit 1is
given for the strokes required to type the re-
peated material. Also count one error for each
of the following violations of instructions:
1. Single-spaced copy.
2. Incorrect indentation due to improperly
set machine.
3. Variation of paragraph indentation (all
paragraphs must ge indented 5 spaces).

Do not count more than one error per word.

BRecord the number of errors per line in the
boxes provided near the left-hand margin. Total
the errors and record in the Total Error Box.

To obtain scores, first determine the number
of strokes. The accumulated number of strokes
is printed in the left-hand margin for each line
of the test. If the last typed line is incom-
flete, add the number of strokes typed in this
line to the accumulated frequency for the preced-
ing line.

The International Speed Score and Accuracy
Ratio may be obtained easily by means of the
nomograph on the last gage. Detaifédinstructions
1llustrating the use of the nomograph are included
on the same page.

CONSTRUCTION OF NOMOGRAPH

The International Speed Score is obtained by dividing
the total number of strokes by 5, to determine the
gross number of words per minute. From this, 10 times
the number of errors is subtracted. The difference is
then divided by the number of minutes. For this test
the formula may be written: S — 50E where S
5
10
is the total number of strokes and E, the total number
of errors. This formula has been used to prepare the
left-hand section of the nomograph.
The Accuracy Ratio is defined as the total number of

strokes minus 50 times the number of errors, divided by
total strokes. It can be written as: _S-—=50E
S

This formula was used to construct the right-hand sec-
tion of the nomograph.

INTERPRETATION OF SCORES

The International Speed Score is the conventional net
words per minute score used in the International Speed
Competitions and inthe grading of most student typists.
It was designed to indicate the typing speed, correct-
ed for errors. The Accuracy Ratio represents an esti-
mate of the proportion of errorless words typed.

The value of this index is readily apparent from an
examination of the following i1llustrations; the first
is graphically represented on the nomograph.

TABLE 1

Applicant Total Errors Errors Net Accuracy

Strokes X 50 Speed Ratio
A 3416 18 900 50 74
B 2773 5 250 50 91

In both cases the net speed of typing is 50 words
per minute. Using only the conventional type of score,
here called the Speed Score, both applicants A and B
would appear equally desirable as employees. However,
the Accuracy Ratio of 74 for applicant A suggests that
she is apt tomake a large number of errors, while that
of 91 for applicant B indicates a much more satisfac-
tory degree of accuracy. Consideringthe time required
for correcting errors and retyping inaccurate copy, B
would be the more desirable typist, provided other
qualifications are equal. In general, Accuracy Ratios
below 85 indicate unsatisfactory performance; ratios
above 90 are desirable.

The standards set for typing competence vary consid-
erably. For the most part, they are set arbitrarily
for each organizatifn. Thus, a large department store
requires a net rate of 35 words per minute for begin-
ning typists; a publishing company requires 50 words
per minute; and a manufacturing concern requires 40
words per minute. Standards vary with the locality
and the labor market. H. A. Tonne (4) points out that
the requirement for graduation from a business course
for most high schools is 50 words per minut§ net, with
not more than 5 errors ina ten minute test.” However,
this is often based on practiced material, and many em-
ployers find it difficult to locate beginning typists
who are able to attain this standard when tested with
new material.

1Net rate is the same as the International Speed Score.

20y,
This corresponds to an Accuracy Ratio of 91.

RESEARCH

Much research needs to be done in this field, particularly in
determining standards on tests given for actual employment
purposes. The cooperation of persons using these tests will
be greatly appreciated by the authors. All communications
should be addressed either to the publishers, Science Re-
search Associates, 57 West Grand Avenue, Chicago 10, Illi~
nois, or to the authors, in care of Richardson, Bellows,
Henry and Co., Inc.,, 1 West 57th Street, New York 19,
New York,

PRACTICE EFFECT

A valid criticism of many typing tests is that the ex-
aminee 1s allowed practice, thus improving her score
far beyond her actual ability. This should be avoided.
If, for any reason, a retest is needed, the alternate
form should be used. One form should not be adminis-
tered more than three times to any one individual, and
should not be readministered unless there is at least
one month interval between testings.
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SRA TYPING SKILLS

FORM A
Prepared by Marion W. Richardson, Ph. D. and Ruth A. Pedersen, B. A.
Richardson, Bellows, Henry and Company, inc.

The SRA Typing Skills measures your speed and accuracy in typing.
It is one of the three tests in the SRA PROGRAM OF STENOGRAPHIC
SKILLS. The other two tests are the SRA Language Skills and the
SRA Dictation Skills. The purpose of the PROGRAM is to reveal
your present skills for such occupations as typist, secretary,
and stenographer.

This test consists of a letter which should be reproduced
exactly on the special Work Sheet that is attached. Follow the
directions carefully; work as rapidly and accurately as you can.
Before starting to type, adjust your machine as follows:

a. Set the marginal tabs for 65 spaces.

b. Set the tabulator for a 5-space paragraph indentation.

¢. Set the machine for double spacing.

In order to become accustomed to your machine, insert a sheet
of scratch paper and copy this typewritten section beginning:

"The SRA Typing Skills measures." Do not unfold the booklet until

you have finished typing the practice exercise
% * *
After you have finished the practice exercise:

1. Unfold this sheet into one long strip and tear along the perforations that
divide the letter from the Work Sheet. Keep the letter folded under until
you are told to begin.

2. Insert the Work Sheet in your typewriter and type your name, age, group,
and the date in the spaces provided.

3. Roll up the Work Sheet until the arrows labeled “ELITE TYPE” and “PICA
TYPE” appear. The vertical lines at the ends of the arrow for your size
of type indicate the position of the margins. Check that your marginal
tabs are set to agree.

4. Move up the work sheet so that the box near the left hand margin of the
paper appears. The salutation for each letter must be typed in the box
exactly like this: I 15 Dear Mr. Jones:
Adjust the work sheet so that you are ready to type the salutation of the
letter in the first box.

DO NOT START TYPING THE LETTER UNTIL YOU ARE GIVEN THE
SIGNAL TO DO SO.

You may be able to type the letter more than once in the time allowed.
If you complete the letter, begin retyping it immediately, using the second box
for the salutation. Space has been provided for three letters on this side of the
Work Sheet. 1f you finish all three and still have time, turn the Work Sheet over
and begin typing the letter on the opposite side.

The letter must be copied line for line. If for any reason one of your lines
does not fit between the marginal settings, allow it to extend into the margin,

If you make an error, do not stop to correct it. Go right ahead with the
rest of the letter. '

Wait for the signal before beginning the letter.

Published by SCIENCE RESEARCH ASSOCIATES, INC., 57 West Grand Avenue, Chicago 10, Iilinois
Copyright © 1?{7&,Allyg$lcignce Research Associates, Inc.

All rights reserved under Fourth International American Convention (1910).
Patent pending. Printed in the U.S.A.
To Reorder Use Code Number 7-401

MET 18546 2-59

Dear Mr. Jones:

The Committee on Sales Programs has carefully reviewed your
memorandum. Before outlining the reactions of the Committee in
detail, I should like to say that everyone considers your contri-
bution excellent, and is aware that it required much constructive
thinking, as well as detailed analysis of the relevant material.

While your memorandum was being circulated, a major change
in the organization of the home office was announced. This
shift, as you no doubt realize, will result not only in a com-
plete realignment of the District Manager's duties, but alse in
some adjustments in the size of the territories to be covered.
Whenever the size of a sales district is expanded, the greater
demand on the regional office increases the supervisory load.
Your plan did not provide for such an increase, but I am certain
modifications can easily be made to handle that situation.

- Furthermore, it will probably be nécessary to select and
train additional personnel to take care of the three new products
which we are introducing next fall. Since our personnel turnover
is steadily decreasing, we may encounter less difficulty than we
previously anticipated in our plans for the current year.

We always welcome your ideas on subjects of interest to our
company in this general area or any other.

Sincerely yours,
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