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THE DIAGNOSTIC SPELLING TEST:
A MODIFICATION OF
THE WUIDE RANGE ACHXEVEMENT TEST, SPELLING (LEVEL II)

A PROGRESS REPORT

Assessment of learning dissbilities in adolescents is complicated by a lack of
suitzble diagnostic instruments. One of the few effoctive instruments is the Wide
Rsnge Achievement Test, probably the most widely used measure of academic skill develop-
ment. In the Fullerton Unicn High School District it has been used not only to pro-
vide a measure of academic functioning level but also to determine through subjective
psychological evaluation the kinds of errors made by learning-dissbled students in
Grades 9 through 12,

With the permisaion of J. Jastak and Guidance Associates, the Diagnostic Spell-
ing Test, a multiple-choice variation of the WRAT spelling test (Level II), has been
developed as an £id in differential diagnosis of lesiaing disabilities. Spelling s
a complex task, requiring long-term memory for visual symbol sequences, which must
correspond to the auditory sequences which thay represent, plus the motor ability to
translate the visual sequences into visusl-motor equivalents. A sultiple-choice
spalling test is essentially a recognition-association task, with limitel demands on
the memory and visual-motor respcnse kept to a minfmum. It, therefore, mskes possible
asore direct evaluation of the ability to associate the spoken word with its writtem
aquivalent. By comparing performance on a recognition task with the more complex
reformulation task required in spelling the same words, it mey be possible to identify
difficulties in the anditory-visual integration process which may be obacured in the

conventionsl form of the test,
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Hovaver, in most multiple-choics tests the incorrect answers are, in effect,
wasted, since they provide no readily useful fuformation in themselves. Dy
formulating incorrect aiternative spellings to reflect specific problems charac-
teristic of the work of learning-disabled children, it then becomes possible to de-
termine the kinds of error patterns that may be typical of particular groups or
individuals. It is therefore hypothesizad that the multiple-choice test would dis-~
criminate betveen normal and diszabled learners, and that useful diagnustic infor-
mation would bo obtained from coded error responses. The suditory-visual integra-
tion process is wot limited to spelling alone but is an fmportaut aspect of all

reading and written language functions.

RESEARCH

Aczording 2o J. Jastak (1965), reading consists of “transcoding a geries of
visual-motor symbols into oral or suboral sound sequences."” He uses the term
"transcoding” to mean "the central processing of auditory imput to allow unimpeded
visual and motor output ard vice-versa,” considering reading disability an im—
pairment of the tranecoding process. Monsy (1966) calls this process "oral-visual
matching.” Johnson and Myklebust (1967) described dyslexia as an "interneurosensory
learning disability,” and Myklebust (1971) has more recently elaborated this position.
He points out that aithough a learning task may be primarily auditory, visual, or
tactile, it "msy require comverting what is acquired through one modality into the
equivalents of anothsr~~ a cross-modal process.” He considers the imability to
manage this process as "z cognitive disorder of serious consequences.” Chalfant
(1971) presents an evex more emphatic view when he states that the problem of "multi-

sensory integration”. . .may well be the singls most important prodlem” in working
with learning—dissbled children. A similar emphasis ia put forth by Tarnspol (1969)
(), who statas that "integrative dysfunctions seem to underly the more common

language disorders."”
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Althcugh these ctatements froz well~koown authorities in the field of leazning
digabilities are very clear about the importance of cross-modal learning, very
little {nvastigation has actually been done in this area. The ITPA (1961) breaks
dowr psycholinguistic behavior into three processss—receptive, exprassive, and
argarizing or ceatral wmediating nrocesses. Nevertheless, most of the work bzsed
on the ITPA modal has comcerned itself with receptive and/or expressive problexs,
The ITPA emphasis on suditory and visuel channeis of learning has also served to
encourage vesearch in these areas. FPor example, Boder (1971) has developed diag-
nwatic cacegories haged on auditory and visual modalities. Perhaps because ap-
proackes to the measurement of intagrative functions are mot so immediately appar-
ent, ¢the central medlating activities have beemn less weil examined. Since the
d4frereutial diagmosis techniques exeapliftied by the I1TPA also ter’ to isolate
auditory and visual channels for separata study, little work has been done on the
integration sf these two basic modes of learning. Birch and Belmont (1964) de-
velcped & method of measuring auditory snd visuai intagraticm by utilizirg a
serf2s of patterns formed by dot sequonces and corresponding auditory sound pat-
terns. Muehi (1966) followad up on this work, using matching tasks involving
auditory to auditory, visuel to visucl, auditory to visual, and visuxl to auditory.
Ha found the visuszl matching task the easiest and the auditory the most difficult,
with auditory to visusl mcre difffcult than wisual to auditory. He suggeated that
the auditory tasks may prove to be more diificult since the patterns cannot be
pressuted sizultaneously and thereforas always imply the involvement of time sequence
and memory. Zigmond (1969} also used the Birch and Beimont test, now called the

Tesc of Auditory-Visual Equivalences. She found Chat all interneurosenscory meggures

shoved significant differences betwaen dyslexics and controle and ali suditory

measurss did sc as well., Bowawer, threz of four visusl measuras did act discriminate.
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Sbe, therefors, concludes that intersensory disabilities are mors suditory than
visual. However, Tarnapol describes av svalwation battery by Wolf in which only
one of eight types of reading exrors was significent - reversals. Myklebust (1972)
Comments on sequentislization problems, both suditory azd visual, and feels that
dyslexics tend to omit or digtort syllables. Hs considers this problem an inabil-
ity to distinguish all the parts in the whole and describes the problem as a defect
in visual patterning. Chalfant cowments that “"the developuent of sutomstic ge-
quential bshavior is important for both suditory and visual learning.” The au-
tomstic nature of the reading process is exphasized by Batemen, who feels that
reading should Le taught as a “rote, conditioned, mechanical process of connecting
letters to sounds."

It may be that some of the different conclmeions reached by independent
iovestigators reflect differences in matarials used and in methods of presentation.
Kats (1963) studied responses to auditory cues (sounds) and visual cues (1ishts),
fioding that poor readers showed difficulty in shifting rapidly from one modality
to the othar. He postulated an attestional deficiency. Muehl's study found that
auditory matching wvas nmot correlated sigaificantly with reading problems and felt
that the lack of relationship could have baen related to the nature of the Birch
and Belmont materi.l, which uses pure tones matehed with simple dot patterns. He
suggested that perhaps suditory discrimination, which s reaquired ot & much higher
level in actual verbal materials, is an essential alement in reading sssessment .
Chalfent states that 1f a response must occur throwgh a modality different from
the one through the stimuli: wves presinted, then g8teatar demands are placed on
the central processing system. The neurclogical bases for somes of these problems

in intersensory processing are described by Masland (1970). He states that lan-
guage is concernad with auditory eveatu in temporal sequences, and probably the




laft homisphere of the brein is more effective in these processes. Visual and kin-
esthetic processes involve spatial rather than temporal relationships, with the
right hemisphere more effectively involved. Maslard feels that language disabled
children may have bilateral lesions, with both hemispheres affected. There is

alse the peosibility that in some instancas there may be somz defect in the brain
scem ox hasal ganglia through which information is transmitzed to high brain struce
tuves. Still other problems may be the result of "genetically or constitutionally
determired organizational defects or peculiarities which make it impossible to forn
proper amssoclations.

A study which may lead support to Masiand's hypotheses has been done by
Senf (1969), who testad learning-disabled and normai readers ranging in age from 7
to 15 on a tack requiring them to recail different 3¢iwuli presented simultaneously
through auditory and visval xndalicvies, thus producing audio-visual pairs. While mor~
mal rz2aders remembared the material in the axpected pairs, learning-disabled readers
recalled within sensory modalities and had a groat difficulty in recalling by pairs
vhen required to do so. ‘The ability to learn in audio-visual pairs was noted to be
developmental n pgture, with inprovement in vormal readers throughcut elementary
school and on ints junior high. In contrast, disabled learners did not develop the
paictog skill but were able to learn in separate modality gsts 25 well as normal
reacars.-

At present recommendations for evaluation of intersensory fumctionitg are
being considered by several authors, including Myklebust, Zigmond, and Spraingeoy Zig~
mond has experimented with a modifir stion of the Birch and Belmont test with increased
difficuity levela., Jdyklebust uces the Gatas-McKillop Reading Diegnostic Test.

Spraings (1969) lists an Auditory-Visual Matching Test as one of her Social Nonverbal

Auditory Tests, but the test is not described, The Gates-Mc¥illop serics is most
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closely related to academic work and the present iuvestigation., The Syllabication
section requires a child to read nonueuse words aloud, and the Nonseuse Words section

requires him to choose a writlen version of a epoken nonsense word.

RATIONALE

In the Diagnosiic Spalling Teet, the technique of presentation follows roughly
ths psttern of the Gates-McKillop Nonsense Words. However, by tying the material
dirvectly to the Wide Range spalling test, sevaral advantages are gained:

(1) Direct, quantitative comparison cas be made with Wide Range scores.

(2) The familiar typs of acadenic presentation can be maintained. In our
experience, high school students are threatensd by nonsense words and
other typas of non-scadanic material thet are readily accepted by young
chiidren.

(3) The resuits are directly rathar than indirectly related to language
skill level. Past experience with the words om the list may certainly
bs expected to {nflusnce results, an aspect of learning which is deliberately
onitted in nonsonse-word maturials but which is an important and integral
part of the student's actual functioning in langusge aress.

{4) The codirg of arrors by categories provides furtusr clues to specific
areas of disability in the auditory-+wvisual integration process.

If an instrumsat iz %o provide useful disguostic informatiom, it musgt distinguish
between normsl performancs zod atypical performance in a systematic, consistent
fashion. If the Disgnestl~ “palling Test 18 to be of value in assessing learning
disebilities. it must differentiste disablad learners from sverage students. It
should also discriminate between disabled lesrnars and studants in classes for the

mantally retarded. Sinca the racognitiocn task on the multiple-choice test should ba
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eapier thin the reformmlation requirad for the regular WRAT spelling, there ghould
be a consiatent improvement in scorss from the regular spelling tast to the diag-
not tic test in all groups of students. It was therefore decided to administer the
test to averaga classroom groups and groups of special education students enrolled
iz classes for the gifted, educationally handicapped, and educable mentally re-
tardad. Using these groups, the foliowing research hypotheses were investigated:
(1} There will be a significant difference in achievement cn the WRAT
tpelling (est among groups of gifted students, average students,
educationally handicapped students, and cducable mentally retarded
students,
(2) There will be & significant difference in achievement on the Diagnostie
Spelling Test among the groups.
(3; Students in all groups will schieve consistently higher scores on the
Diagnostic Spelling Test than on the regular WRAT spelling test.
If arrcy categories ara to be diagnostically useful, the types of errors
will differentiste betwesn disabled learners and averagc students. Each type of
error should also show discriminating power among the differemt groups in
special clussas. It is also possible that particular types of errors are made by
particular grovns of students. Therefore, the following additional research hy-
pothesas were investigated:
(4) Therxs will bz a significant difference among the groups as to the mmber
of errors msde it sach erzor category.
(5) There will be a significant difference among the groups as to the type

of error made.
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METHODOLOGY

The Diagnostic Spelling Test ut{lizes the WRAT Level II epelling 1iat in
a four-alternative mult{ple-choice format. Fach incorrect alternative is designed
to reflect a gpecific type of spelling problem frequently described in the 1lic-
erature as typical of disabled learners and not found in the general population.
One iacorrect answer conteins a sequence roversal, one omits a sound or sylladle,
and one contiing a gross gound substitution. It must be emphasises that none of
the incorrect alteraatives reflects what might be called “normal®™ spelling errors,
ouch 23 double letters, silent latters, moft vowel sounds that could be reprasented
by more chan one letter, etc. However, in order that the nature of the error sot
dictate complately the pattern of the alternatives and perhaps set up some type
of response set, the alternatives are sowewhat disguised so that, for example, the
word containing an omission is not always shorter in length than the other choices.

The regular WRAT spelling test was also given at the same testing gession in
order to (1) provide for comparison of relative difficulty of the muliiple-choice
test versus the standard szpelling test, and (2) provide a standardized basis for
agsessing the normalcy of the student population in the regular clagses.

Preliminary standardization was done on selected regular classes in the
school district, plus students (n a class for the gifted, students in classes for
educablie mentally retarded, and studonts in learning disability groups for the
educationally handicapped. Students in all speciasl classes met California state
requirements for placement. All gtudents in learning disability groups have been

classified as neurologically impaired and/or emotionally disturbed by both pey-

chological assessaent and medical diagnosis. However, some of these students hzve
been placed because of emotional problems without concomitant skill dufacts, There-

forz, the EH grouns cannot be cousidered zs composed solely of disabled learners

wvith deficiencies in skill areas.
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Clasarooms were selected on each of five campuses in the high school district,
with regular classes at each grade level from nine through twelve. All EMR stu-
dents vere tested at two of three centers in the distric:. EH students vere tasted
at each of the aight high schools in the district. The sample reprasents about
80 par cent of the total ER population in the district. Tests were administered
to raegular, 2MR, and giftad groups in the spring of 1971. EH clos3es were tested
in Jaouary, 1972. In aach classroom the regular WRAT gpziling test wvas given
firet ic the prescribed manner for group admimistration. The Diagnostic Spelling
Test was then given. The order of presentation was not var‘ed becavse of the
obvious influence of the multiple—choice alternatives on tiis WRAT spelling test.
After instructions about how to mark answers, etc., the administzation was iden~
tical with the presentation of the waterial on the WRAT spelling test. Tests were
hand scored. The Diagnmostic Spelling Test usas four ,unched keys to identify
correct responses and each of the three types of errors represented by the incorrect
alternatives. Scoring may ulso be done with 2 single angwer sheet coded for the
different alternatives. On both the regular WRAT gpelling test and the Diagnostic
Spelling Test, the score was the actual mumber of correct spellings or responsss
on the 46 test items. The usual five-point allowance for spelling of the name on

tha WRAT spelling was not used.

RESULT
Confirming our first hypothesis, statistically significant differences were

obtained emong tha groups of gifted, average, educable mentally retarded, anmi
educationally handicapped students (see Table 1). A consistent pattern can be

noted, with average groups falling about half way between the gifted and the

KH groups, with the EMR gtill more severely impaired.

il
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Confirming our sscond hypethesis, statistically significart differences were
also ohtained among the groups on the Diagnostic Spellirg Test (see Table 1). A
similarly consistent pattern can again be noted. However, because of the lack of
ceiling for the gifted students (a mean of 43.69 correct responses out of a possible
46), cowpariscns vith that group are not valid. It is interesting to nota that on
this task the ER groups fell sbout '21f way between the average and the EMR groups,
with the standard deviatiom about twice as large in the EH group as the regular
group and somevhat larger than that found in the EBMR gruup. The variability found
in the ®H group may be the resuit of the more heterogenscus groun of studemts
found in those clzsses. The average group showed a mear ervor rate of only 4 items
per 46-item test. Educationally handicapped students showed : mean of 14 exrors
per test (a 30 per cent error rate), and the retarded students showed & wean of
23 errors per test (a 50 per cent error rate). Many of the retarded guessed at
random after the first few words.

Confirming our third hypothesis, a significantly higher level of performance
on the diagnostic test in comparison with the WRAT spelling was poted in all four
groups. The improvement was expected, since the recognition task is much less
complex than the reformulation required for the WRAT spelling test. However,
some students performed at or near the same level on both tasks and others showed
an unusually wide discrepancy, results which miy be of diagnoscic interest. Sig-
nificant differences were obtained among the groups in amount of gain. However,
the difference betwean the EMR and EH groups was significant only at the <05 level,
vhile all others were significant at the .0l level.

Confirning our fourth hypothesis, signiiicant differences were obtained smong
the groups as to the mmber of errors made in each error classification (sees Table 2).

Bowear, since the gifted students tmde o few errors, that group was eliminsted
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from the coxparison. Studemts in regular classrooms averaged 1 or 2 errors per

catagory, RH students averaged 4 or 5 errors per category, and RMR's averaged

7 ov 8 arrora per category.

Our fifrh hypothesis was not confirmed. No specific type of error pattern
wud observed for any particulor group. All three typas of errors were found in
ATere,e an well as EH and EMR groups and in fairly proportional representatioh.
Eowever, a cendency was noted for average students fo make more gross sound sub~
stitutioa ervors than omissions or reversale, while EH and BMR gtudents mede more

caission erzors. ALl three groups made fewest srrors in the reversai category.

DISCUSSION

Yhe Disgnostic Spelling Test sesms to distinguish uizh consistency among
sverage, educutionmally handicapped, and educable mentally raetarded students. A
large smouat of 1¢s discriminating powar must be attributed to the use of
the Wide Range aspelling iist, which has besn extensively validated for incre-
wantn of difficalty. Howevex, the groups used in this preliminary work are not
large enough to provide the kind of data which must be obtained in order to dérive
useful comparisoms. Since the DST is an objective test, it could be sdapted for
machine scoring, using a scan sheet with answers placed in close proxinity to the
questions. Theru 1s aiready ampie evidencs to indicate that disabled learners do
rot do well on standardised tests where separate answer cards or sheets are used;
therefore, any test blarnk would require careful preparation in order to avoid in-
troducing new perceptual confusion into the task. Nevertheless, if the DST ¢ to
be properly standardized with the poteantisl for use as a large-group testing device
for {dentification of the learning disabled, then it is obviocusly essontial that
sous procedure be developed to permit machine scoring. This direction for further
study is p.usently being explored.

i3
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Of primary importance is obtaining & large sample of average students in
regular classes, & requirement which could be easily obtained within the school
district. If, for example, the test were given to all minth graders in the
district spproximately 3,500 students would be imvolved. Much larger groups of
apecial aducation classes could probably wot be obtained, since the MR groups
used in the present study comprise two-thirds of the entire BMR student popu~
lation of the district, and the EH group included approximstely aighty per cent
of the total EH population of the district.

Additional populations for standardization could possibly be securea through
juntor high schools in the ares. Tae possibility of extending the investigation
to inclode junior coliege and adult education classes should also be explored.

Populations designated as "zverage” may not represent any truly selected groups
instead, the so—called "avarage” in the present investigation simply indicates
students in “regular” heterogensously grouped classes. Mo ability groupings were
iovolved other than the exclusion of those stadeants in BMR, EH, and gifted ciasses,
vhich represent s tiny fraction of the total at suy grade level. Howaver, the
average classes represented in this study shoved a consistent niath grade spelling
level, with no significant differences between schools or grade levels 9 through 12
on the regular WRAT spelling test. However, the WRAT mamual points out that the
scores for students above the age of fourteen are more "arbitrary™ them those for
younger children, raflecting the leveling off of the growth curve beginning at
that age. In older students the grade level scores are "statistical anchors of
achievement rather than precise grade placement measures.” By giving the DST
across entire grade levels, it may be possible to assume representativiness in
tha sample without the corroborative eviience of individual WRAT spelling tests

for each student, since the problems of administering and hani-scoring several

thousand WRAT spelling tests on average students would seem prohibitive, A

it
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grade-level cample could also use data obtained from the usual standardised testing
done at that grade level for statistical comparisons.

Although the Diagnostic Spelling Test may prove to be a useful screening d;vice
for the identification of lesrning disabled students, it was primarily devised ks
8 tool for differential diagnosis in students with established learning problems.
The literature is replete with investigations of gequencing problems and suditory
discrimination problems in comnection with learning dissbilities. These problens
are usually studied separately with different instrumentation, and little direct
conparison of the actual effect of these problems in language areas is possible.
The Disgnostic Spelling Test provides information on individual students which
uay be easily compared objectively. It can then be compared with WRAT spalling
scores and perhaps vith WRAT reading scores. From visual isspection, individual
students respond in a highly personal idiosyucratic way to the testing, frequently
producing a pattern of omissions, sound subatitutions, and reversals that clarifies
the informatior obtained from the regular WRAT tests and from other meterisl in a
standard test battery. Perhaps it is even more interesting when a student performs
on the Diagnostic Spelling Test in a way which sesms to contradict his performance
on other testing. At present we have no way to interpret the findings concerning
spacific errors made on the DST except in terws of their quantitaiive correspondence
with those found in the specific groups which participated in the present atudy.
A great deal of work in this area remains to be done. For example, it may be possible
to take learning disabled students 7ich particularly extreme results in specific
error categories and exasine their uther testing carefully to determine possible
patterns of strength and weakness. Usiig anothar apprcach, it may be possible to
take students with known problums in auditory discrimination as measured by the
Wepman, auditory memory as measured by the WISC or WAIS Digit Span, or auditory-
motor problems as roflected in speech difficulties, and see if they present any
consistent error patterns on the DST. The same procedure could be followed with
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known problems in visual perception as measured by the Spraing Bender, visual
aemory as measured by the ITPA visual sequencing test, and visual motor ability
as represented in handwriting or WISC Coding and WAIS Digit Symbol.

lsmcc problems in nequencing are described by Boder as found in all taree
of her categories of auditory, visual, and mixed disabilities, it is possible thet
sequencing probiems are not specifically related to one or another modality but
represant an independent problea in lesraing. Omissions are somctimes seen as an
aspect of sequencing and otherwise as problems in part-whole relationships. The
presont testing sesms to indicate that probless in sequencing may or may sot oceur

along vith omission errors. It is interesting to note that the students involved
in the present study made more omigsions than sequence reversals, althoush reversal

problens are far more frequently described in the literature. The gross sound
substitutions represented by the arrors on the Diagnostic Spelling Test may be
related to & more specific problem in direct association of sound with a writtem
equivalent. These are issuss which must be explored.

Ve hope thit eventusily the Diagnostic Spelling Test will determine whether
a particular type of error is associated with a specific disability to assist
educators in the identification of students who can bemefit from remediation. At
present, disability remediation is largely trial and error-—-a “what works" approsch.
Por each student the teacher must determine thé most effective method. Ydentifying
the effective method is probably the most difficult task teachers Lave. In the
mgantime, the student waits to lesrn vhile a variety of approaches are tried., The
more clearly we can specify the areas of disabfility, the easier it will be to de-
termine appropriate remedistion techniques. The Diszgnostic Spelling Test may
prove to be a useful step in the gearch for ever more offective differential
diagnostic tools for assessment of learning disabilities.
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SUMMARY

Tue Diagnostic Spelling Test ic an experimental modificsztion of the Wide
Bonge Achieverant Test, Spelling (Level II), which measures & student's ability
tc identify the correct spelling of each word in a four-alternative multiple~-
choica format. Bach incorrect alternstive is designed to reflect a specific
tree of spalling problem found in disabled learners and not in the general
peoulation. It 4s desigred for diasgnostic use along with the regular WRAT resding
ond speiling tes2e 2o identify problams in eross-modal learning involving visual
urd ancitory integration. It also has potentisl for ecreering largs groups to
idemtify studento with specific lsaraing disabilities.

17
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GROUPS

Regular

PRELIMINARY

SCORING STANDARDS

Diagnostic Spelling Test

RESPONSES

Correct

Sound Subgtitu-
tions

Omisgions

Reversals

Correct

Sound Substitu-
tiouns

Omigsions

Reversals

Correct

Sound Substitu-
tions

Omigsions

Reversals

41.88
1.81
1.25
1.05

31.99
4,98
5.2
3.89

23.47
7.57

7.66
6.68

TABLE 4

4.07

1.97
1.71
1.4

8.67
3.10
3.80
3.19
7.38
3.81

3.33
3.43

RANGE OF
AVERAGE SCORES
(plus or minug

.5 8D)

40 ~ 43

l1-3
1-3
1-3

2F - 36
4 -7
3 ~7
2-6

i9 - 27
5~-9

6-9
5~-9
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GAIN

23

21

1
24
20
20

14
20
14

12

RAW SCORFES
SAMPLE RH CLASS LIST
DST
CORRECT
33

39

22

32

46
46
30
33
30

43

32
»
27

17

|

17

SPFLLING

“WRAT

16

cod
o4

(2]

(8

13
10

32

17
i3

bal

)

TAWLE T

12
24
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