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The problem with which this study is concerned

is establishing the relationship between scores on the

Wechsler Intelligence Scale for Children-Revised (WISC-R)

and the Wide Range Achievement Test (WRAT). The findings

indicated a highly significant positive relationship

between the WISC-R and WRAT, yielding a a < .001 for all

rs between WISC-R Verbal, Performance, and Full Scale

IQs and WRAT Reading, Spelling, and-Arithmetic. Analysis

of WISC-R and WRAT subtests revealed slightly less

significant relationships (a of at least .01) for all

possible combinations. Results of this study indicate

the possibility of using the WRAT Arithmetic score as

a quick estimate of general level of achievement.
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THE RELATIONSHIP BETWEEN SCORES ON THE WECHSLER

INTELLIGENCE SCALE FOR CHILDREN-REVISED AND

SCORES ON THE WIDE RANGE ACHIEVEMENT TEST

Psychologists involved in the assessment of children

in an educational setting usually select individually

administered standardized measures of intelligence and

achievement as the core of their evaluation, and

frequently, the tests of choice have been the Wechsler

Intelligence Scale for Children (WISC) and the Wide Rane

Achievement Test (WRAT) (Soethe, 1972). However, since

the "basic tool for assessing cognitive functioning is an

individual intelligence test" (Bardon & Bennet, 1974, p. 32),

the relationships between tests that purport to measure

intelligence, like the WISC, and those, like the WRAT,

that are designed as adjuncts to tests of intelligence,

should be examined. This is particularly true when changes

or improvements are made in an instrument, or there is a

lack of empirical data supporting the continued use of

the test. Because the 1949 WISC was revised in 1974, no

empirical studies were found concerning the Wechsler

Intelligence Scale for Children-Revised (WISC-R) and its
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relationship to the WRAT. The problem with which this

study is concerned is establishing the relationships

between scores on the 1974 WISC-R and scores on the

WRAT. Information relative to the WISC-R and WRAT will

be presented and then followed by related studies concerning

the relationship between intelligence and achievement.

Wechsler stated in regard to the 1974 edition of the

WISC-R, that "some changes have been made in the test

items, but the Scale as a whole remains structurally and

contextually the same" (Wechsler, 1974, p. iii), as the

1949 WISC. Subtest changes in the WISC-R were made in

hopes of reducing ambiguity, unfairness to certain groups,

and omitting obsolete items. Some new items were added

for the purpose of strengthening reliability of each

subtest, although an effort was made to keep all subtests

as short as possible. The content of the Digit Span,

Mazes, and Coding sections remained the same on the WISC-R

with only slight changes in scoring criteria which were

introduced to reduce subjectivity on the part of the

examiner. Picture Arrangement underwent major reorgani-

zation by replacing the first few items and changing

later ones. There were only slight modifications of

half of the items on all of the other tests.
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The administration sequence on the WISC-R specifies

the Verbal and Performance tests to be given in a desig-

nated order, thus improving standardized procedures and

facilitating administration and scoring. Also related

to changes in administration procedures is the policy of

demonstrating the correct response when a child fails

the initial item of a subtest. Wechsler assumes that

providing an example of the correct answer insures better

understanding of the task on the part of the child,

thus being particularly useful with mentally deficient

and younger children.

Supplementary tests (Digit Span and Mazes) are

included for use as additional information or as alterna-

tives only. There are no tables provided in the manual

for proration when using more or less than 10 subtests.

The age range of the battery has been changed for

use with ages 6 through 16 years, thus reducing the over-

lap with the Wechsler Preschool and Primary Scale of

Intelligence (WPPSI) and adding an extra 11 months to

cover more young adults in high school. The last, and

possibly one of the most important changes mentioned, is

the proportional representation of nonwhites in the

standardization of the battery.
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Reliabilities reported in the WISC-R manual by

Wechsler (1974) for Verbal, Performance, and Full Scale

IQs are high across the entire age range with "the

average coefficients being .94, .90, and .96 respectively"

(p. 27). The average subtest reliabilities range from

.77 to .86 on Verbal tests, and from .70 to .85 on

Performance tests. These estimates were obtained using

primarily the split-half procedure and were only slightly

better than those obtained on the 1949 WISC. However,

WISC-R test-retest or stability coefficients, additional

measures of internal consistency or reliability, were

in line with split-half coefficients reported above

(Wechsler, 1974).

Wechsler also reported validity coefficients between

the WISC-R IQs and the Stanford BineIntelligence Scale

IQ. "The average coefficients of correlation of the

WISC-R Verbal, Performance, and Full Scale IQs with the

Stanford Binet IQ are .71, .60, and .73, respectively"

(Wechsler, 1974, p. 51). The magnitude of each of these

correlations is similar to those obtained between the 1949

WISC and the Stanford BineIntelligence Scale by

Wechsler (1974) and others. No other information regarding

reliability or validity is available at this time due to
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the recency of the introduction of the WISC-R to the

test and measurement market.

The WRAT was revised in 1965 after nineteen years of

use in its initial form. Jastak and Jastak (1965)

divided the original instrument into two levels (Level

1-5 years 9 months to 11 years 11 months, and Level

11-12 years 0 months to adulthood), each consisting

of a Reading, Spelling, and Arithmetic subtest. The

WRAT is basically an individual test of achievement but

can be given in specified parts to groups. Grade place-

ments, percentiles, and standard scores can be obtained

from tables on the score sheet and in the manual based

on raw score attainment. Each subtest has a mean standard

score of 100 and a standard deviation of 15, thus pro-

viding a convenient comparison between the WRAT and the

WISC-R, since this measure of intelligence has the same

mean and standard deviation. In addition to comparability

of scores, the WRAT "automatically control[s] variances

due to age" (Jastak and Jastak, 1965, p. 16) as does the

WISC-R. The WRAT standard score is felt by the authors

to be the most meaningful and precise score.

In Buros' (1949 and 1972) reviews of the WRAT, the

lack of sophistication on the part of Jastak and Jastak in
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the field of tests and measurements and the resulting

inadequacies in the WRAT are emphasized. Merwin, cited

in Buros (1972), is particularly concerned with the

problems of differentiation between achievement and

intelligence and the lack of representative national

sampling for norms. He is also concerned with whether

the validity data reported are based on the 1946 or

1965 edition of the WRAT. In general, the manual is

poorly written and fails to provide support for many

statements regarding the WRAT.

In spite of these and other criticisms, the WRAT

is the second most widely used achievement test in the

field of psychology (Garlock,, Dollarhide & Hopkins, 1965).

It was selected by the Bureau of Vital and Health Statis-

tics (1970) as the criterion measure used to study the

Reading and Arithmetic achievement of children 6-11 years

old in the United States. Because there were inadequate

reliability and validity data available on the WRAT, the

National Center for Health Statistics (1967) conducted

an extensive study to examine the relationship between the

WRAT (Reading and Arithmetic only), the Stanford Achieve-

ment Test, and the Metropolitan Achievement Test before

its final selection as the criterion instrument for the



7

nationwide study. From the results of this study, it

was concluded that both Levels I and II of the WRAT had

reasonably good construct validity and that it was a

satisfactory estimate of school achievement. However,

Level I tended to overestimate actual grade placement

while Level II appeared to be inconsistent in grade

placement across age groups, suggesting that caution be

used when relying on grade level placements in the manual.

Results also suggested that the WRAT Reading section

could be used as an estimate of global achievement at the

elementary and junior high levels. Similar results as to

the validity of the WRAT have been reported by several

investigators (Garlock, Dollarhide & Hopkins, 1965; Old-

ridge, 1964; Washington & Teska, 1970; Soethe, 1972).

The validity of the WRAT as compared to other

achievement tests has been investigated by those referenced

in the preceding paragraph. Correlations between the

Gilmore Oral Readi Test-Accuracy and the WRAT were

reported by Garlock, Dollarhide and Hopkins (1965)

to be .96 for a group of 108 normals and educable

retardates. They concluded that the validity of the WRAT

as a measure of reading achievement was highly significant

and that the information obtained was interchangeable

with the Gilmore Accuracy.
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Washington and Teska (1970) examined 96 pre, and

early elementary school children andobtained a correlation

of .80 between the WRAT and the California Achievement

Test (CAT). The relationship between the WRAT Reading and

the CAT Total Battery (r = .89) was highly significant and

the investigators also suggested the possibility of using

the WRAT Reading as an overall quick estimate of general

achievement.

Oldridge (1964) established substantial congruent

validity for the Arithmetic and Reading subtests of the

WRAT with the California Achievement Test (CAT) for a

group of seventh graders. The correlations were .73

between WRAT Reading and CAT Reading and .80 between

WRAT Arithmetic and CAT Arithmetic. He also maintained

that the WRAT tended to yield lower grade placements

than the CAT but not significantly so.

Soethe (1972), employing the WRAT as the criterion

measure, found correlations ranging from .63 to .89

between the subtests on the Peabody Individual Achievement

Test (PIAT) and the WRAT. Apparently there is no question

in the minds of psychologists and educators that the

validity of the WRAT is significant since it has reached
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the status of being used as a criterion measure rather

than being the compared instrument.

With regard to reliability data, Jastak and Jastak

(1965) report test-retest correlations ranging "from

.92 to .98 for reading and spelling and from .85 to

.92 for the arithmetic test" (p. 13). These results

were partly supported by the Bureau of Vital and Health

Statistics (1970) in a test-retest reliability study

that found correlation coefficients to be .95 for WRAT

Reading (N = 110) and .90 for WRAT Arithmetic (N = 120).

WRAT Spelling reliability was not evaluated in this study.

Studies involving the relationship between intelli-

gence and achievement generally have not included an

analysis between subtests. One exception is reported by

Jastak and Jastak (1965) in the WRAT manual of instructions.

The correlation data in Table 1 is included for comparison

with result obtained in this study. The reader is

reminded that these data are based on the 1949 WISC and

Jastak and Jastak have abbreviated the Vocabulary

subtest. In general, WRAT subtests are more significantly

related to the Verbal subtests of the WISC than they are

to the Performance subtests. The WRAT Reading subtest
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TABLE 1

CORRELATIONS BETWEEN WRAT STANDARD SCORES AND WISC SCALED
SCORES FOR 300 BOYS (AGES 5 TO 15)

Wisc WRAT

Subtest Reading Spelling Arithmetic

Information .684 .646 .583
Comprehension .416 .449 .451
Arithmetic .648 .644 .722
Similarities .475 .494 .472
Short Vocabulary .651 .626 .560
(Jastak & Jastak)

Digit Span .546 .515 .524
Picture Completion .291 .262 .365
Picture Arrangement .321 .298 .305
Block Design .407 .407 .413
Object Assembly .308 .298 .305
Coding .498 .555 .488

-o~7. TreWatainTable I are trom Jastak & Jastak,19t0.

correlates to a higher degree with a greater number of

WISC subtests and is closely followed in this regard

by Arithmetic and Spelling subtests.

Subtests employing various measures of intelligence

and achievement tend to support the conclusion that

there is a overall relationship between these variables.

For example, Christian and Malone (1973) examined records

of 129 institutionalized mentally retarded children and
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adolescents in a special education program and found the

correlations between WRAT Reading, Spelling, and Arithmetic,

and combined Stanford Bi Intellience Scale and WISC

Full Scale IQ scores to be .26, .32, and .50. All of

those values were significant at the .05 level.

The above WRAT Arithmetic and WISC Full Scale cor-

relation is in agreement with that obtained by Soethe

(1972) who reported an of .45 and p < .05. Subjects

in this study were 26 males and 14 females of various

ages from both a normal and clinical population.

Similar results were found by Washington and Teska

(1970) in their evaluation of 96 pre- and elementary

school children. WRAT scores measuring the skills of

reading, spelling, and arithmetic correlated .46, .37,

and .41 with Stanford BijeflIQs for this group of sub-

jects. The investigators felt that adequate assessment

of the early skills, which had been developed in reading,

arithmetic, and spelling, could be obtained from the WRAT.

Frandsen and Grimes (1957) predicted that an IQ

test which discriminates more sharply between age levels

also correlates more closely with achievement. Using

the Kuhlmann-Finc intelligence test and the Iowa Every

Puj% Achievement Test of Basic Skills in this study,



12

their prediction held for 58 children in the fifth grade.

They obtained an r of .61 between these two measures of

intelligence and achievement.

In summary, related research indicated a significantly

positive relationship between intelligence and achieve-

ment, but the exact relationship did not appear to be

very clear cut or precise. Jastak and Jastak (1965)

found WRAT subtests correlated higher with WISC Verbal

subtests than with Performance subtests. However, an

inconsistency appeared in the literature as to whether

intelligence is more closely related to achievement in

reading or in arithmetic. Jastak and Jastak (1965)

and Washington and Teska (1970) both reported that the

WRAT Reading subtest correlated higher with intelligence,

while Christian and Malone (1973) found that the WRAT

Arithmetic correlated better with intelligence in a

group of retardates. These differences may be related

to characteristics within the groups. In view of the

literature cited, the research hypothesis set forth in

this investigation is that there will be a significantly

positive relationship between Verbal, Performance, Full

Scale IQs and subtest scores on the WISC-R and the WRAT

Reading, Spelling, and Arithmetic subtest scores.
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Method

Subjects. The subjects were 38 students, 26 from

regular classrooms in a privately owned and operated

school in Denton, Texas, and 12 from Lewisville Public

School District Special Education classes. Subject

participation in this study was granted in return for

intellectual assessment information being made available

to each school after testing was completed. This group

began with 40 subjects made up of 2 males and 2 females

at each age level from 6 through 15 years. This same

group of subjects had participated in a previous study

using the 1949 WISC and, for this reason, this particular

age group was made available for this investigation.

One 14-year-old male and one 15-year-old female dropped

out before the study was completed. All subjects had

been given the 1949 WISC one month prior to the beginning

of this study relative to the investigation mentioned above.

Procedure. Two testers, one male and one female,

were used to control for any possible effects of sex of

examiner. Each tester administered the WISC-R and WRAT

to one male and one female from each age group, 6 through

15. Since two of the children assigned to the female

examiner dropped out before testing was completed, she
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tested 18 instead of 20 subjects. A testing schedule

was established at both schools and then each subject

was first given the WISC-R. It took 24 days for the two

examiners to complete this cycle. To offset any possible

interference or transfer between the WISC-R and WRAT and

to cutdown on fatigue factors, the WRAT was administered

nine days after the first WISCR testing cycle was

completed. The testing order was maintained with the

WRAT but testing was accomplished in eight days due to

shorter testing time required for the WRAT. The average

testing time for the WISC-R was estimated to be one hour

and thirty minutes and for the WRAT, thirty minutes.

Standard test instructions and materials for the WRAT

and WISC-R and appropriate forms for recording answers

were employed. Each test administered was scored according

to manual criteria and then rechecked for mechanical

errors by the other examiner.

Results

Means and standard deviations obtained for this

group of subjects are shown in Table 2. All figures

are based on WRAT standard scores, WISC-R scaled scores,

and an N of 38.
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TABLE 2

MEANS AND STANDARD DEVIATIONS
FOR THE WISC-R AND WRAT

Variable Mean Standard Deviation

WISC-R
Information 9.263 4.435
Similarities 9.868 4.584
Arithmetic 8.605 3.366
Vocabulary 9.579 4.253
Comprehension 10.026 4.183
Picture Completion 10.211 3.968
Picture Arrangement 10.737 3.552
Block Design 9.947 4.328
Object Assembly 11.868 3.607
Coding 8.684 3.155

Verbal IQ Score 96.552 24.059
Performance IQ Score 102.164 20.537
Full Scale IQ Score 99.395 23.391

WRAT
Reading 99.395 27.000
Spelling 92.211 20.050
Arithmetic 86.711 16.082

The range of scores for WRAT subtests were:

Reading-- 60 to 137, Spelling- 61 to 134, and

Arithmetic- 61 to 151. Verbal IQ score range was 49

to 140 and the Performance range was 63 to 143. The

Full Scale IQ range was 52 to 145. Since WRAT subtests

and IQ scores obtained on the WISC-R are based on a mean
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of 100 and a standard deviation of 15, comparisons are

facilitated. WISC-R subtests have a scaled mean of 10,

and a standard deviation of 3 as reported in the manual

(Wechsler, 1974). There appears to be a high degree of

similarity and consistency across means and standard

deviations for this group of subjects.

Table 3 provides support for part of the research

hypothesis in this study. Correlations between WRAT

subtests and Verbal, Performance, and Full Scale IQ

scores obtained on the WISC-R indicate a significant

overall relationship between intelligence and achievement.

TABLE 3

CORRELATIONS BETWEEN WRAT SUBTESTS AND IQ SCORES
OBTAINED ON THE WISC-R

WRAT WISC-R

Verbal Performance Full ScaleSubtests 1  IQ Score IQ ScoreIScore
Reading ,825 .643 .779
Spelling .741 .650 .727
Arithmetic .841 .807 .863*
*a .001 for all values of r

The highest correlation is between WRAT Arithmetic and the

WISC-R Full Scale IQ score which supports the findings of
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Christian and Malone (1973) relative to the relationship

between intelligence and academic achievement in arith-

metic. In addition, correlations in Table 3 are slightly

higher than average correlations between WISC Quotients

and WRAT subtests reported by Jastak and Jastak (1965).

All correlations were significant at better than

the .001 level. The Arithmetic subtest on the WRAT

appears to be most highly related to the Full Scale IQ

on the WISC-R as shown in Table 3.

Data in Table 4 provide additional support for the

full acceptance of the research hypothesis in this study

since all correlations were significant at the .01 level

or beyond. Twenty-five of the thirty correlations between

WRAT and WISC-R subtests were significant at the .001 level.

It should be noted that the two alternate subtests,

Digit Span and Mazes, were omitted from this analysis,

due to the extra time involved in administering and

scoring these subtests and to the fact that Wechsler (1974)

suggests they "serve as substitutes if a regularly-administered

test cannot properly be given or is invalidated" (p. 8).

They also may be administered for additional information

purposes when time permits, but should not be added in to
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calculate the child's IQ since they were not included in

the IQ tables.

TABLE 4

CORRELATIONS BETWEEN WRAT READING, SPELLING, ARITHMETIC
AND TEN OF THE WISC-R SUBTESTS

WISC-R WRAT

Subtests Reading Spelling Arithmetic
Verbal

Information .802 .664 .733
Similarities .709 .625 .712
Arithmetic .804 .811 .848
Vocabulary .761 .639 .755
Comprehension ,707 .680 .806

Performance
Picture Completion .506* .480* .603
Picture Arrangement .556- .525. .690
Block Design .617 .610 .799
Object Assembly .432* .419* .591
Coding .482* .602- .571

*a <.01 (all othe rs j < .001)

In general, these data support the notion that the

WRAT correlates higher with the WICS-R Verbal items than

with WISC-R Performance items over all subtests. However,

the WRAT Arithmetic appears to have a more consistent

relationship to the WISC-R subtests than do either WRAT

Reading or Spelling subtests.
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This study strongly supports the research hypothesis

that there is a significantly positive relationship

between Verbal, Performance, Full Scale IQ and subtest

scores on the WISC-R and the WRAT Reading, Spelling,

and Arithmetic subtests scores. After the establishment

of the overall relationship, an attempt was made to

identify the specific relationships between WISC-R

subtests and WRAT subtests. All correlations with WRAT

Reading, Spelling, and Arithmetic were found to be

highly significant-s 4.01 for all WISC-R subtests. One

implication that the high interrelationships in this

study have for educational assessment is for the use of

the WRAT as an adequate quick screening device for

underachievers. The correlations reported here are,

in some cases, as high, if not higher, than those found

between two different forms of the same test. If a

child is given the WRAT and his performance is much

lower than grade placement, diagnostic efforts can be

cbvoted to finding out the cause of underachievement.

The underachievement may be a result of lack of intel-

lectual ability, emotional overlay, neurological involve-

ment, or lack of academic opportunity. Whatever the

reason for difficulty in learning, the early screening
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and identification of potential problems is not only

desirable but a necessity, because if children with

learning problems are not given special attention, they

become frustrated and develop negative attitudes toward

the academic environment. (Ferinden & Jacobson, 1970).

Some investigators (National Center for Health

Statistics, 1967 and Washington & Teska, 1970) have

suggested that the WRAT Reading subtest can be used as

the sole achievement estimate, but the present study

and that of Christian and Malone (1973) indicate that

the WRAT Arithmetic might be a better overall achievement

estimate. Considering the small amount of additional

time necessary to administer all three of the WRAT

subtests, this strategy is recommended for the most

complete picture of the child's academic accomplishments.

It is not unreasonable to imagine a child with above

average arithmetic skills and depressed reading and

spelling skills as measured by his performance on the

WRAT. In this case, emphasizing his strengths in math

and applying remediation techniques in the weaker

areas would be called for. This would seem to be parti-

cularly true if his intellectual ability is known to be

adequate. If only one of the WRAT subtests had been given,
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this discrepancy between performance on the three subtests

would not have been observed.

Ferinden and Jacobscn (1970) selected the WRAT Reading

subtest for use in an experimental battery to diagnose

the potential learning disabled pupil. Subjects were

67 kindergarten children in culturally deprived and middle

class schools. WRAT Reading was 93 percent effective

in correctly identifying kindergarten youngsters that

would experience poor success in reading at the first

grade level. The present investigation also suggests

that similar predictive capabilities might be obtained

with other WRAT subtests because of their comparability

with a widely accepted measure of intellectual functioning,

the WISC-R. However, the value of using WRAT Arithmetic

or Spelling as screening devices has not been established

and further investigation is needed in this area.

As mentioned earlier, the subjects in the present

study had participated in a study one month prior to this

investigation and had been given, at that time, the 1949

WISC. In view of this information, it is suggested that

the data obtained here be examined with caution and it

is recommended that an additional study be made that

precludes the occurrence of the akove situation. It
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is not possible to determine how much practice effect is

present between the 1949 WISC and the 1974 WISC-R, but

Wechsler (1974) stated the possibility of gaining 7

points on the WISC-R Full Scale when retesting a child

after a short time using this same instrument. This

practice effect gain was also similar between retestings

on the 1949 WISC. The effect of practice between the

1949 WISC and the 1974 WISC-R has not been investigated

at this time, but it may not be as prominent because of

the numerous changes made in the 1974 revision. However,

if the practice effects are reasonably constant across

subjects, they should not markedly affect the correlations

found in this study though they might affect the mean

performance level.
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