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Recent research indicates that a major cause of reading (decoding) disabilities liesin an inability to
mani pul ate speech at its phonemic (phonological) level. The Auditory Discrimination in Depth Pro-
gram (ADD program), stimulates basic phonological awareness and has been used extensively at The
Reading Foundation in Calgary, Alberta. Here we present pre- and post-test data from 281 clients
(ranging from school -age through adulthood) seen over atwo year period; post-test data was collected
after 80 hoursof ADD instruction. To assess whether significant gains had been achieved, an analysis
of covariance was performed, covarying for age and initial vocabulary scores. After 80 hours of
intensiveinstruction, highly significant gains (p<.001) were evident on measures of phonol ogical aware-
ness, sound/symbol connections, word attack, word identification, spelling, and decoding in context.
In addition to the treatment effect, age and vocabulary had some influence on some of the variables.
The data was also analyzed to determine whether the results went beyond a “ group effect” only. A
total of 229 cases were tabulated for gain or losses on the word attack subtest and on the reading and
spelling subtest of the WRAT-R. Results indicate that the remediation was effective for all subjects,
though gains on spelling tended to be less than on the two reading scores.

Background

Theimportance of phonol ogica awarenessto the subsequent devel opment of the decoding processhas
been underscored in anumber of research studies. For example, astudy by Bradley and Bryant (1983),
which has subsequently been replicated acrossvarious agesand cultures (Bradley and Bryant 1985; Ball and
Blachman 1988; Bradley 1987; Lundberg, frost, and Peterson 1988) highlightstheimportance of phonologi-
cal awarenessto the development of decoding and spelling. Each of the studies cited have gone on to
demonstratethat early stimulation of phonological awarenessin kindergarten years assi ststhe subsequent
development of the decoding processin groupsof normal and at risk children.

Phonol ogical awarenessisnot the samething asinstruction in phonics. Recent work in phonological
awarenessmakesit clear that morethan phonicsisrequired. Thereisa“missinglink” soto speak, at amore
basiclevd of processing for many students. For example, Bradley and Bryant’ swork makesclear that many
studentswith good intelligencelack sufficient phonol ogical awarenessto makean easy tranditionto decoding
and spelling in an alphabet system. For those students, stimulation of phonol ogica awarenessat an early age
made significant differenceto reading outcomesthat extended well beyond the early elementary years. For
example, Bradley’s(1987) follow up of subjectswho had received early stimulation in phonologica aware-
nessingrade 1indicated they werereading at grade-level intheir teenyears. By contrast, studentswho did
not receive such stimulation were significantly delayed in their reading and spelling ability intheir teen years
despite having had severa yearsof traditional remedia work.

Although these studiesof childrenidentified and treated prior to any experience of reading faillureare
encouraging intermsof their preventiveimplications, what about older studentswho are already reading-
disabled?Theexperience of most remedia teachersisthat the decoding difficulty isvery entrenched indeed.
Many studentssimply don’t seemto respond to any formsof treatment and many studentslinger inremedial
programsfor yearswithout making significant gains. Although teachersoften lament about thelack of time



they havewith students, increasi ng the amount of timewith them does not necessarily produce better results.
For example, inawell-controlled study by Lovett (1991), increasesin word recognition alonewere demon-
strated in agroup of severely learning disabled studentswho received 35 hoursof direct instructionusinga
combination of whole-word and phonicsinstruction. Theresults, theauthor states (p.301):

....arepogitivein demonstrating that theword recognition skillsof dydexic
children can begreatly improved by providing plenty of practicewith

reading and spelling words but are discouraging because theseimprovements
werenot attributableto more generalized skill in using sound-letter
correspondencesto decode unfamiliar words.

Theauthor concludesthat thegainsweremade primarily by * acquiring specific lexica knowledge,” but
that for no group wasthere any evidencethat the children had extracted any information about | etter-sound
correspondences. On other words, the gains can be attributed primarily to memorization rather thanimprove-
mentsin thedecoding processitsalf.

It should be noted that even when phonol ogica awarenessisadded to thetreatment, positiveresultsare
not always present for individual children, For example, Torgesen and Morgan (1990) indicated that while
averagetraining effectswere present for agroup of kindergarten childrenreceiving early phonologica stimu-
lation, up to 30 percent of the children did not benefit at all.

A further concernfor interpretation isthat the methods used to teach phonol ogical awarenessvary from
study to study. Published programsarerareat thispoint and different programs emphasi ze different aspects
of broad spectrum of phonological awareness. For example, some programs (Rosner 1990) focus exclu-
sively on phonemedel etion, others on segmenting and blending and otherson rhyming (Bradley and Bryan
1985). Different researchers present quite distinct lists of the “essential” phonological processes (e.g.,
Lindamood and Lindamood 1975, 1979; Yopp 1988). All of thisleadsto variationsin trestment and possibly
inoutcomes.

Inmy review (Truch 1990) of programsand strategiesthat were directed to stimul ating phonol ogical
awareness, | indicated that the Auditory Discrimination in Depth program, (ADD) developed by Pat and
CharlesLindamood, (1975) wasthe best program developed to datein thisarea. TheADD programincor-
poratesanumber of essential featuresthat | believemakeit uniqueand powerful in dealing with the phonologi-
cal awareness problemsthat seem to plague so many disabled readers.

Oneimportant feature of theADD programisthefact that anumber of important phonological judg-

mentsare stimulated. Accordingto Pat Lindamood, theseincludejudging theidentity, order and number of
phonemesin aspoken syllable; segmenting and blending phonemes; and finally, recognizing when and where
aphoneme change occurswhen one adds, subtracts, substitutes, shifts, or repeats aphonemein aspoken
gyllable.
The student then learnsto make thetransition from the phonol ogical level to actual decoding and decoding
wherethe samejudgments are required with letter symbol. Notably, the program can beused asan “ early
intervention” program or with reading disabled studentsof any age. A number of school districtshaveusedthe
program asan early introduction to reading with grade 1 students and many resource teachershave used the
programsintheir classeswith disabled readers.

Whilethe ADD program has been in existencefor anumber of years, and hasbeen much praised by
clinicians, few published studiesregarding itseffectiveness can befound. Someencouraging datawerere-
cently reported by Alexander et al. (1991). Inthat study, agroup of 10 severely dydexic clientsaged 93 to
154 monthsweretreated for an average of 65 hoursinthe ADD programs. Although the number of subjects
issmall, significant gains on the Woodcock Reading Mastery Test (Word I dentification and Word Attack
subtests) and onthe Lindamood Auditory Conceptualization Test were madefor all the subjects. Theseresults



arepromising, but more published work isrequired.

Onedrawback totheADD program, intermsof usingit inremedia settings, isthe significant amount of
training that isnecessary to achieve competencein program delivery. Training coursesfor interested profes-
sonasareheld onaregular basisat the Lindamood-Bédll clinic, but thedelivery of anintensveclinica program
reguires much morethan an exposureto thetraining. Furthermore, theideal delivery of the programfor
reading-disabled individuasison aone-to-onebasis, four hoursdaily, five daysaweek for aminimum of four
consecutiveweeks. Thisisfar different from traditional “tutoring” and remedia approachesthat typically
consist of onehour visitsweekly. Although thesefeaturesmakethe program difficult (though not impossible)
todeliver inaschool setting, anumber of private clinicsnow exist throughout North Americathat offer the
ADD programintheintensivefashion recommended for disabled readers.

The Reading Foundationin Calgary, Albertaisonesuch clinic. Inthetime period spanning July 1990to
October 1992, atotal of 348 clientsof all agesreceived intensive remediation and all were pre- and post-
tested onthe samebattery of tests. These 348 clientsrepresents 95% of al personsreceiving ADD remediation
at theclinic during that time; the recordsfor theremaining 5% wereeither not availableor notincludedinthe
present analysesfor extraneousreasons. Thus, thetotal subject pool islarge and cuts acrossanumber of
diverse categories such asage, sex, ability, and diagnostic labels.

All clientswho cometotheclinic arefirst assessed for their individual needsand then, if warranted,
giventrestment intheADD program and/or the comprehension processusing Nanci Bell’s(1991b) visudiza
tion/verbalization program. Thedecision regarding which program or programsto usewith any givenindi-
vidua isaclinical judgment made by the author who pre-testsall clients. Thisdecisionisbased on perfor-
mance on the battery of tests, client history and concerns. Asmuch pertinent information aspossibleisused
inthedecision-making process.

Clientswho are recommended for the ADD program have aneed to devel op more fluency and/or
accuracy inther decoding and encoding. Theultimate objectiveisto havetheclient develop* automaticity” in
thedecoding process. Theimportance of automaticity in decoding haslong been recognized and wasunder-
scored recently by Spear-Swerling and Sternberg (1994).

Description of theADD Program

TheAuditory Discriminationin Depth programishighly structured. All dliniciansat The Reading Foun-
dationweretrainedinitialy by Pat Lindamood and mysdlf (I wastrained at the Lindamood-Bell clinicin San
LuisObispo). Advanced training for clinicianswasalso provided with follow-up visitsto the Cagary clinic
from Peat Lindamood and consultantsfrom the Lindamood-Béll clinic.

All studentswho are recommended for the ADD program follow the same therapy sequence, but
modificationsaremadein special casesand adjustmentsare always madefor individual differences. The
scope and sequence of the clinical program and thetraining programs extend further thantheADD Manual
provides, particularly at themulti-syllableleve.

Ingenera, studentsinthe ADD program arefirst given training in an awareness of the consonantsand
vowelsof the English language, particularly with referenceto the articul atory actionsthat produce them. Stu-
dentslearnto use sensory information fromthe eyes, ears, and mouth to identify, classify, and label phonemes.
For example, thebilabia plosives/p/ and /bl arecalled “ lip-poppers’ because of the articul atory processes
involved; in contrast, the alveolar stops/t/ and /d/ are called “tip-tappers.” Thelabels provide an added
dimension of cognitive processing for thelearner that isparticularly uniqueto thisprogram. Oncethelearner
can label something, he or she hasanother way to think about it. Thisa so providestheclinician with another
avenuefor questioning if the student makesan error. Once studentshaveinternalized thisprocessing (i.e.,
labels, sounds and articulatory feedback), then theletter symbol s associated with the phonemesareintro-
duced. Thesecomeas separate manipulativetileswiththe ADD kit.



After beingintroduced to the consonants and vowel s, the student isthen taught how to “ track” sounds
within the speech stream using col oured wooden blocksto represent the sounds. “ Tracking” isanimportant
part of the program asit directly stimul ates awareness of theidentity, order, and number of phonemes. It
teaches segmentation and blending aswell asthe addition, del etion, substitution, and shifting of phonemes.
For exampl e, the student might be asked to track the pattern/ib/. Inthiscase, the student would begin by
taking out two different coloured blocksand placing them on thetable. Let’ssay the student took out ablack
block and ared one. Theclinicianwould then say, “If that says/ib/, show me/ab/.” The student would then
haveto substitutethe black block for another of adifferent colour, perhapsyelow. Theclinician might then
say, “ If that says/abl/, show me/bab/.” The student would then haveto take another red block and placeit at
the beginning of the pattern. The sequence would then beared block, ayellow oneand another red one. This
would be an encoded version of the syllable pattern /bab/. Any errorsthat are made are questionedin a
guided fashion until the student discoversthe correct answer.

Studentswho can “track” phonemeswithin spoken syllablesand show their facility indoing sowiththe
coloured blocksarethen alowed to discover the connection between this process and decoding and spelling.
Thetransition to word identification and spelling occursin asegquenced fashion that movesfrom simpleto
complex tomulti-syllablelevels. Work isdonewith both nonsense patterns (to minimize memorization) and
real words. Overlapto contextual reading isa so made using material at about the samelevel asthe student
can“track.” Spelling exceptionsandirregularitiesinreal wordsareintroduced in asystematic fashion.

The gtarting point of theADD program then, iswith phonol ogical awareness. Oncethisfoundationis
solidly established in astudent’smind, then the overlap to orthography begins. By contrast, most phonics
programs beginwith orthography and do not usualy include much additional feedback regarding phonology.
For example, the student may betoldthat a“p” makesa/p/ sound, “€” makesan/e/ sound and “t” makesa
[t/ sound. Thestudentsmay memorizeall thelettersand their corresponding soundsand yet still decodethe
word* pet” incorrectly as/pit/. Thisconfusionisusudly at the phonologica level and becauseof it the student
hasno way to judgethat what he or sheissaying ismatching what he or sheisseeing. Thus, the student has
no basisfor salf-correction. TheADD programisparticularly useful for clearing up such confusions.

Theclinica teaching method isoneof “guided discovery” (asopposed to adirect: “No, that’swrong,
thisiscorrect” approach) and “responding to theresponse” isan integral part of handling errorswhen a
student makesthem. So, if the student had said /pit/ when theword actually was“ pet,” the sample of error-
handling dialogue’ might go somethinglikethis:

Clinician: (coversup written word) and asks student: “\When you say /pet/ what
sound do you fed right after thelip-popper?’

Student: “Hmm, | think it's/eg/.”

Clinician: “You'reright. Now let’scheck to seeif theletter we see matchesthat
/el sound.”

Student observestheletter “i” and says:. “ No, that doesn’t match” (student makes thisdecision based
onwhat heor she hasaready |earned about vowel soundsandlettersintheADD Program). “That et
ter should makemesay /i/.”

Clinician: “Right. Sowhat will theword say if you makethe/i/ sound after the
Lip-popper?’

Student: “Ait.”



Clinician: “Great matching.”

“Skill and drill” and negativefeedback aregreatly minimized asthe student learnsto conscioudy make
decisionsregarding the various phonol ogical processesand hisor her own errors. Thisdevelopsthebasisfor
self-correction asthe student advancesin the program. Asaresult, studentsare generally challenged and
happy to come. Complaintsof “boredom” arerare, but when such feedback does occur, then “trouble-
shooting” takesplaceimmediately to determinewhat adjustmentsareneeded. Progressiscarefully monitored
throughout.

M ethod

Subjects

Anoverwhelming amount of information wasavailablefor thisanalysis. Ananadysisof covariancewas
chosenin order to determinewhether ageand initial vocabulary level might have an effect on outcomesor
indeed, whether their influence was moreimportant than thetreatment itself. For theanalysisof covariance,
just those subjectswho received only the ADD treatment without comprehensiontraining wereused. Ageand
vocabulary scoreswere covaried for each of the dependent variablesto determinetheir possibleinfluence.

Themagjority of the clients seen at The Reading Foundation (n=281) received theADD programonly.
Of the 348 clientswith reading problems, only 67 did not requiretraining in phonol ogical awareness, rather
they required and received intensivework in reading comprehension. Thedatafor those 67 individua swill
form the focus of a separate paper. Also excluded from the present analysis were clients who received
additional therapy inthe ADD program beyond the 80 hours, and somewho received acombination of ADD
and comprehensioninstruction. Thoseclientswill aso be excluded fromthe present analyses.

Of the 281 clientsincluded in the present analysis, some 60% werein the age-group 6 to 12; another
25% werefrom ages 13 to 17 and theremaining 15% were adultsaged 18 and over. Theyounger clients
came primarily on parental motivation or through inter-agency referrals. Theadultsweregeneraly self-re-
ferred but some also came because of referrals from other agencies. No attempt was made to classify
subjectsinto variousdisability categories. However, thevast mgjority of subjectsmet traditiona criteriafor
“learning disabled” (i.e., averageintelligence or better but with adiscrepancy between reading potentia and
performance) or “dydexic.” Some of the subjectswould beclassified as“dow learner” or “mentally chal-
lenged.” A few subjectsalso suffered braininjury asaresult of accidentsor trauma. Some also met the
current DSM 111-R criteriafor “ attentions deficit disorder.” Again though, no attempt wasmadeto classify
subjectson the basis of these categories. What the 281 subjects had incommonwasaninitial deficitin
phonol ogical awareness (asmeasured by the LAC Test) and al of them complained of somedifficulty in
reading (decoding), spelling or written language.

Theyoungest subject to attend theclinicwas5yearsold. Theoldest was55. Theaverage ageof the
studentintheADD Programwas 12.85 years. Theratio of maeto femal e subjectsreceiving ADD treatment
was2.27:1 (196 males, 85 females). Theaveragevocabulary scoreturned out to be 100.

M easur es
All subjectswere screened on astandard battery of teststhat included:

1.  TheLindamoodAuditory Conceptuaization Test (LAC) (Lindamood and Lindamood 1979)
asameasure of phonologica awvareness. Theexaminer presentsthe student with patternsof soundsin
isolation and the student uses col oured wooden blocksto encodethe sounds. For example, ontheeasier
part of thetest, theexaminer might say /g/, /g/, /. The student would then demonstrate hisunderstanding



of that auditory pattern by choosing two blocks of the same colour followed by athird block of adifferent
color and placing themin the correct sequence on thetable. For the moredifficult part of thetest, the
student encodes patternsin asyllable. Changes are made to each pattern and the examiner can determine
the extent to which the student isphonol ogically awvare. So the examiner might say, “ Show me/al.” The
student would then take out one coloured block. The examiner would then say, “If that says/a/, show me/
ab/.” Thestudent would then demonstrate hisawareness by choosing another block of adifferent colour
and placing it right after thefirst block. The changesonthispart of thetest represent additions, substitu-
tions, deletions, shifts, or repetitions of phonemes. The syllable patternsdo not exceed four phonemes.
Therefore, thetestisextremely basic. Scoresare given weighted valuesand then added together. A
student isgiven 1 point for each of the 10 easier itemshe or she correctly encodes; 3 pointsfor each of the
6 itemsof moderate difficulty and 6 pointseach for thefinal 12 patterns. The maximum scoreonthetestis
100. Theseweighted scores, calculated from theinformation provided onthe LAC Test itself, werethe
onesusedintheanayss.

Minimum cut-off scoresand predictivevalidity for grade 1 to 6 and adult level swere deter-
mined during test devel opment by comparing LA C scores of 660 studentsin grades1to 12 withtheir
scoreson the WRAT Reading and Spelling subtests (Lindamood and Lindamood 1979). The LAC scores
then, do not represent “average’ or “ grade-level” scoresbut instead are predi ctive of successinreading
and spelling performanceat particular ageor gradelevels. Thus, if astudent receivesascore of 61 onthe
LAC Test, that isaminimum cut-off scorefor astudent at the beginning of thegrade 2 year. Thus, there
areno standardized normsfor thetest. Asaresult, skill inclinical judgment isneeded to interpret the
results. In many cases, theresultsare obviousand straightforward. Low scoresindicatealack of phono-
logical awareness. Inother cases, great skill ininterpretation and knowledge of the over-all ADD program
isneeded in order to decide whether or not astudent requires sometreatment inthe ADD program. For
example, an older student may get 100 onthetest and still require sometreatment inthe ADD program.
That isbecause the student may have no difficulty in making judgmentswhen the syllable structure contains
only four phonemes. However, the student may breakdown entirely when the syllable patternsinvolvefive
soundsor when morethan one syllableispresent. A newer and updated version of the LAC Test which
addresses some of these shortcomingswill soon beavailable.

2. Aninformal sound-to-symbol test devel oped at the Lindamood-Bell clinic (SSTest) asameasure
of “phonics’ connections (an examiner saysaphoneme, the student isasked to writetheletter or |ettersthat
representsthat phonemes - atotal of 32 phonemesissampled). So the examiner might say /p/ and the
student isexpected to print theletter “p.” Thetotal itemscorrect (raw scores) wereused inthisanalysis.

3. TheWord Attack subtest from the Woodcock Reading Mastery Test (Woodcock 1973) asa
measure of decoding. On thissubtest, the student isasked to decodealist of nonsense patternsthat
becomeincreasingly morecomplex. Thistestisimportant becauseit measuresthedegreetowhicha
student hasadepth of processing regarding the alphabet code. Many students have memorized anumber
of real wordsand can therefore appear to be decoding. The Woodcock controlsto some extent for the
effect of such memorization. Individualswhotruly “decode’ are ableto read listsof nonsensewords
almost asquickly asreal wordsdespite never having seenthem before. Poor decoders, by contrast, will
make errorsand generally process more slowly than good decoders.

The scoresused for theanal ysis of covariance were grade-equiva ents obtained from thetest manual .
Strictly speaking, grade-equivalent scores should not be used in parametric analysis. However, thosewere
thescoresavailablefor thisandyss.

4. The Reading Subtest from the Wide RangeA chievement Test-Revised (WRAT-R) (Jastak and
Wilkinson 1984) asameasure of word i dentification was used asameasure of real-word reading without
the benefit of context. Thestandard scoresfor thisanalysiswere obtained from the WRAT-R manual.
They haveamean of 100 and astandard deviation of 15.



5. The Spelling subtest from the WRAT-R was used asameasure of spelling ability. Standard scores
were obtained from the manual and aso haveamean of 100 and astandard deviation of 15.

6. Findly, theoriginal Gray Ora Reading Test (GORT) (Gray 1963) was used asameasure of both
decoding speed and accuracy. Whilethe GORT has been updated to the GORT-R and now the GORT-3,
theorigina version providesanice dichotomy between decoding (asameasure of errorsx speed) and
comprehension (basic recall). For thisanaysis, the grade-score of the GORT can be considered a* decod-
ingindex” or a“fluency index” that measuresthe degreetowhich* automaticity” or “fluency” (asafunction
of timeand errors) isdeveloping. If warranted, subjectswho did FormA paragraphson the GORT were
post-tested using Form B to control for recall effects. Thisdecisionwasmadeon anindividual basis. For
example, many studentswere non-readerson the pre-test. Using FormA on both occasionswould likely
have occurred and should not have confounded theresults.

Finally, asameasure of vocabulary, the Peabody Picture Vocabulary Test-Revised (PPVT-R) (Dunn
and Dunn 1981) was administered and/or the Vocabul ary subtest from the WISC-R, (Wechder 1974) the
WISC 11 (Wechder 1991) or the WAIS-R (Wechd er 1981) with supplemental subtestsadministered as
needed. Inmany cases, thefull Wechder Scale had already been administered. Thismeasurewasneeded
to determinein someway the client’slanguage base separate from reading skill.

Many subjects had a so been tested by other agencies; those scores assisted in diagnosisbut were not
includedintheanalyses. Supplemental testing at the clinicto further assess certain hypotheseswasalso done
asheeded, but not presented here. The standard battery was administered prior to instruction (pre-test) and
again at theend of programming (post-test).

Procedure

Thevast mgority of subjectsattended theclinicfor four hoursdaily, five daysaweek, for four consecu-
tiveweekseither inthemorningsor afternoons. Thisintensity of serviceisrecommended by Lindamood-Bell
and isbased ontheir clinical experiencewiththeADD program over theyears. (Thisintensity would bethe
equivalent in total time of astudent seeing atutor two hoursweekly for aten-month school year). The
cooperation of the school was encouraged when students had to missany classtime and generally, thiswas
given. Many of the subjectshowever, did attend inthe summer period, when missing school wasnot anissue.
Some adultswere not ableto attend the clinic in thisfashion so scheduling in some caseswas not quite as
intense.

The scope and sequence of theADD program wasgeneraly followed asoutlinedintheADD manual.
However, the manua lacksmuch detail at themulti-syllablelevel. Thephonologica structureof multisyllabic
wordswas made explicit during thetraining and during theintervention period. Sincethetimeof thisanaysis,
further modificationsat The Reading Foundation have been madein the sequence of the program, but these
did not apply to any clientsincluded in the present analysis.

Results

Atotal of 281 individuascompleted at |east 80 hoursof ADD therapy. A univariate analysisof covari-
ance was performed where the LAC Test, the informal sound/symbol test, the Woodcock Word Attack
subtest, the Reading subtest of the WRAT-R, the Spelling subtest of the WRAT-R and the decoding index of
the GORT became the dependent variableswith time of test (pre-test versus post-test) asthe independent
variable. Ageand vocabulary level (using either the PPV T-R or Vocabulary score of the Wechsler Scale)
werecovaried. Thesevariableswereenteredin order to seeif, inaddition to thetreatment itself, they might
havean influenceonany of thevariables.

Tablel showsthe pre- and post-test means, thelevelsof statistica significance and theinfluenceof age



and vocabulary for each of the dependent variables.

Tablel
Effect of 80 Hours of Auditory Discrimination in Depth Therapy (n = 281)

Variables Pre  Post F df MSE Sig. Age CovariatesVocab
LAC

(Weighted raw scores) 64 R 83759 1279 13031 <0001 ns ns
Sound — Symbol

(Raw Score) 23 3 113447 1255 8.13 <0001 ns ns
Woodcock Word Attack

(Grade-Equivaentscores) 2% 731 666.23 1278 3.95 <0001 <0l <03
WRAT-R Reading

(Standard scores) 76 B 102732 1277 4059 <0001 <0l ns
Spelling

(Standard scores) 76 B 4749 1277 36.89 <0001 <0l ns
GORT

(standard scores) 346 453 161.33 1277 30260 <0001 <2 <03

Resultspresentedintablel indicate highly significant gainson all variables. Thisisclear evidenceof a
treatment effect for thegroup asawhole. Inadditiontothetreatment effect, theinfluence of age and vocabu-
lary on someof thevariablesispresent. The positive effect of age asan influencing variableis somewhat
surprising given the commonly held belief that ol der students cannot be taught any more of the“basics.” In
addition, vocabulary had aninfluence onthelargely “bottom-up” task of the sound/symbol test but no influ-
enceontheReading scoreof theWRAT-R, whereit might have been expected. It aso appeared toinfluence
improvement on the GORT, where onewould anticipate an effect.

Studentsin genera madesignificant gainsin phonologica awareness. Infact, dl the subjects(with but
oneexception) posted again onthe LAC Test. On the post-test 58% of the subjectsachieveda“celling” level
score of 100 onthe LAC and an additional 17% madejust oneerror.

Onthe sound/symbol test, theaveragegaininraw scoreswasa so sgnificant. Onthisvariable, 62% of
theclientsachieved aceiling scoreof 32/32, an additional 16% madejust oneerror, and afurther 10% made
just 2 errors. Thus, 88% of the clients obtained a score of 30/32 or greater on thistest from an average
starting point of 23/32; initial scoresbegan aslow as5/32itemscorrect. Therewereno casesof regression
onthisvariable; scoresimprovedfor al subjects.

Studentsa soimproved inthelir ability to apply their knowledge of sound/symbol connectionsto the
process of decoding, asmeasured by the\Woodcock Word Attack subtest. Inaddition tothesignificant gains
onthisvariable posted by the group asawhole, the scoresfrom 229 of the clientswere analyzed by ageand
levelsof gainwiththeresultsasseenintablell.



Tablell
Percentage of Student Showing Gains on the Woodcock Word Attack
Measure as a Function of Age and Degree of Gain (n=229)*

Age

Degree of Gain 6-12 years (n=156) 13-17 years (n=49) 18+ years (n=24)
Lossof gain 0% 0% 0%

Upto 2 years

(grade equivalent) 3% 8% 8%
2-4years

(grade equivalent) 3% 20% 8%
4yearsof moregain

(grade equivalent) 3% 2% 84%

(*Because of the way theinformation wasinitially coded by hand, the resultsfor all 281 subjects were not availablefor
this part of the analysis. It is highly unlikely that the additional data would have changed these over-all trends in any
significant way).

Theseresultsseem toindicate apowerful effect of theADD program on the processof decoding. Since
speed isnot afactor on theWoodcock, it should be noted that these scoresrepresent gainsinaccuracy. Itis
our experiencethat it takestimeand sometimesmoreintensivetherapy to build “ automaticity;” however, one
must first be accurate before speed can be achieved. Theresults, tabulated in thisfashion, alsoindicatewhat
theanaysisof covariance showed for the group; thereisan effect for agein that older studentsasagroup
made greater gainsin accuracy.

Growthin the standard scores on the Reading subtest of the WRAT-R al so suggest apowerful group
effect. Asagroup, sudents started almost two standard deviationsbel ow average, and ended upinthelower
end of theaveragerangefor their respectiveages. Intablelll, we seetheresultstabul ated by degree of gain
and age.

Table 111
Percentage of Students Showing Gains on the Reading Subtest of the WRAT-R
as afunction of Age and Degree of Gain (n = 229)

Age

Degree of Gain 6-12 years 13-17 years 18+ years
0—7 points 12% 10% 1%
8-15points 3% 31% 25%
16-30 points 45% 55% 1%
31 pointsor more 10% 4% 1%

(Because the standard deviation on the WRAT-R is 15 points, the cut-off points were established as above).

It should be noted that just two subjectsin the group of 229 showed no changein standard score points
(i.e., zerogrowth from pre-test to post-test). Gainsof morethan one standard deviation were evident for the
majority of clientsat al agegroups.

We havefound that the spelling processis moredifficult to change. Perhapsthisisbecauseastudent
can use memorization and semantic cuesto help “figure out” somerea wordsinthe course of reading. That
isnot aslikely for spelling. If astudent doesnot haveall theletterscorrect ontheWRAT-R, heor shedoesnot
get apoint. Whilethe group effect showssimilar starting and ending points, the average gainsin spelling
tended to belower than on the Reading subtest.

AsseenintablelV, spellingwasthefirst variablefor whicha“loss’ column had to beincluded. Five
subjectsinthe 6to 12 group registered alossfrom pre- to post-testing intheir spelling. Inoneclient, theloss
was 1 point; for three of the clients, thelosswas 2 standard score pointsand for thefinal case, thelosswas6
points. Greater numbersof clients posted gainsof 1/2 standard deviation or less, when compared to their



Reading gainsonthe WRAT-R. Themgjority of client gainson thisvariablewere between 1/2 and 1 standard
deviation. Anerror analysisshowed that most clientsbecamefar morephoneticintheir misspellings. Anindex
to measurethiskind of processing changewould have been most interesting. Asagroup however, thegrowth
instandard scoresisstill strong with studentsfunctioning closer to the average range upon completion of the
ADD program.

Table 1V
Percentage of Students Showing Gains on the WRAT-R Spelling Subtest by
Age and Degree of Gain

Age

Degree of Gain 6-12 years 13-17 years 18+ years
Loss 3% 0% 0%
0-7 points 3B% 3% 3%
8-15 points 36% 45% 3%
16-30 points 21% 16% 26%
31 or more points 2% 2% 8%

Finally, thegroup resultsonthe GORT dsoindicateasgnificant gainonaverage. Onanindividua levd,
six of the students posted again of 0 on the GORT from pre- to post-testing; therest showed at least asmall
gain. Our experiencewiththistestisthat it isextremely rigorous. Gainsfrom pre- to post-testing are usualy
present, but sincethe mgjority of studentsgaininaccuracy (but not speed), theimmediategainontheindex is
oftensmall. Wehave however, noted growth over timeinthisindex for clientswho havereturned, something
which | havestarted calling the* percolation effect.” A morerigorousfollow-up study isneeded however, to
provide somedataon thisissue.

Discussion

Theresultsof thisanaysisdemonstrate that school age children and adults can be taught phonol ogica
awareness and that such remediation yieldssignificant gainsin decoding, word identification, spelling, and
contextual reading. Thisisencouraging inthat traditional remedial effortsin the past have often brought
disappointing results. Theresultsare cons stent with the dataand research that isnow being conductedinthe
areaof phonologica processing, but extendsthe successto much older ages. 1t would seem that animportant
key to the decoding process has been unl ocked for studentswho havedifficulty inthisarea

Of noteisthefact that on anindividual level, very few subjectswho entered therapy at The Reading
Foundation showed any form of regression. Spelling wasthe one areawhere someregression wasregistered
for younger students. In part, thismay have been duetothetest itself, asthe WRAT-R spelling test contains
anumber of irregular words. Some of the younger studentsmay have been caught inthemiddle of switching
froma“sght” srategy to amoreeffective useof |etter / sound knowledge. Thus, astudent might have spelled
awordlike“right” correctly onthepre-test (from sight) and thenincorrectly as“rite’ onthe post-test. This
transtionfrom avisually based strategy to better us of phonol ogical awarenessand then back to using appro-
priatevisud cuestakestime. For thevast mgority of clientshowever, thegainson all variableswereimpres-
sve. Thiswasgeneraly noticed and commented upon by the parents, the studentsthemsel ves and by many of
thestudents’ teachers.

Thetota time (80 hours) spentinremediationissignificant, itisroughly equivalent to astudent seeinga
tutor twice aweek for an hour each timefor the ten months of the school year. While many parents and
professiona were concerned about the student’ sability to maintain interest and attention for four hoursdaily,
thiswasnot anissuefor thevast mgjority of students. On occasion, theroutine might haveto be changed, but



inmost cases studentswere excited about learning. Parentsfrequently commented on changesin attitude,
behaviour, and self-confidence and thefact that the student waswilling to cometotheclinic. Thiswasinsharp
contrast to many of their previousexperienceswith remedia programs. Thefact that theADD programisnot
a“skill-and drill” oneisimportant to thisprocess. Studentsare questioned and guided through that question-
ing to discover relationships of which they were previoudy unaware. Ownership of the program belongsto
the studentsright from the start and once they discover they arelearning, the processbecomesintrinsically
sidfying.

Other researcherswho use strategiesthat begin at aphonological level (rather than an orthographic
level) haved so noted encouraging gains. Of specid noteisthework being doneby BenitaBlachman (Blachman
1991). Her program focuses on phonol ogica segmentation and blending initialy and then helpsstudents make
thetransitionto decoding and encoding in astructured way. Studentsare taught to use paper clips, buttons,
blocks, etc. asrepresentations of soundsand then taken through asequenceof “tracking” speech sounds, first
inisolation and thenin structured syllable patterns. Studentsthen move onto using agraphemerepresentation
for the phonemes. High-risk inner city studentswho received atota of 10-12 hoursof small-group instruction
inkindergarten showed substantial reading gains. One difference between her proceduresandtheADD
programisthefact that studentsin theformer beginwith theinstructor saying phonemesinisolation. Students
never learnto usethearticulatory form of feedback present from the motor movements of thetongue, lips,
jaws, etc. inorder to discover additional information about the phoneme. Thus, theinput isprimarily “audi-
tory” innature. IntheADD program, thefocuson articulatory feedback (ie., theway the mouth, tongue, and
lipsform the shapes of sounds) and thelabelling of the soundsand their referenceto the student’sown speech
mechanism takes placebeforeany attemptsaremadeto actually begin“tracking” sounds. Somestudentsmay
thereforedtill require these more basic stepsbefore proceduresin Blachman’sprogramswould befully effec-
tive. Nevertheless, the ease of |earning Blachman’s proceduresisan enticing feature and many high-risk
students are likely to benefit from it.

Limitationsof thisstudy

Themagjor limitation of thisanadyssisthefact that thiswasnot acontrolled study. Because no compari-
son group was used, we cannot be surethat effectsweredue primarily totheADD program. Other variables
such asmotivation of thefamily, the sudent, theingtructorsthemselves, or the sheer intensity of the program
may havebeen responsible. However, many of these alternative explanationsareincons stent with the history
of theclient. Work by other researchers, particularly thework of Lynette Bradley (Bradley 1987) shows
clearly that the stimulation of phonol ogical awarenessiscritical to successin decoding and further, that early
simulation of phonologica awarenessbringsresultsinlong-term effects. Theresultsof thisanalysisgivesome
hopethat smilar effectsare poss ble evenwith students and adultswho have experienced long-term problems
with decoding and encoding.

Additional limitationsincludethe salf-selecting nature of the subjectsand thelack of any quantitative
long-term datafor thisparticular group of clients. Arethose clientswho completed the program threeyears
ago, for example, still reading and spelling aseffectively aswhenthey left? Thisparticular analysisdoesnot
answer that question, but future studies could addressthat issue moredirectly. Indirectly, feedback isoften
obtai ned from parentswho maintain contact with the clinic and frequently report on positive and apparently
long-term gainsaswell asto the subsequent development of decoding “ automaticity” for many of the subjects.
In addition, aconfidential tel ephone survey was conducted inthefall of 1993. Some 300 past clientsof The



Reading Foundation were contacted and asked anumber of questionsregarding their child’sprogressinthe
timesinceleavingtheclinic. Perceptionswereuniformly positivewith only asmal percentage (4%) indicating
dissatisfaction with thelong-term results. However, those comments might be self-selecting and thereforea
forma study using quantitative datais<till needed.

Theissueof comprehension wasnot addressed inthis particular analysisof thedata. Many individuals
who operatefroma“whole-language’ philosophy might be concerned about theinordinateamount of timethe
student spends on devel oping decoding toolsin their timeat theclinic. However, unlessthe student hasa
separate comprehens on dysfunction, our experience hasbeen that semantic cues“kick in” gppropriately once
the student has devel oped more accurate decoding facility. Our experienceiscons stent withthetheoretical
model and research review presented by Adams (1990) and with the recent model presented by Spear-
Swerling and Sternberg (1994) who state that normal reading acquisition requiresthat theindividual develop
“automatic” decoding skills. Inthe absence of such devel opment, thereader may stray into four different
patterns of reading-disabled performance. These patternsare: (1) nonal phabetic, wherethereader relies
heavily onvisua cuesto recognizewordsand hasno phonetic skills; (2) compensatory, wherethereader has
some phonetic skills, but reliesheavily on sentence context or sight wordsfor word recognition; (3) nonauto-
matic, wherethereader has decoding skills, but theserequire effort and are not automatic (context cues may
assist such areader). Thefourth category, (4) delayed, includesreaderswho havefinally achieved automatic
word recognition, but lagged far behind their peersintheacquisition of such skills. Accordingtothesemodels
and our clinical experience, good comprehens on can never be areplacement for “ automatic” decoding facil-
ity. Certainly, somereadersare ableto usetheir “top-down” processing very well and do agood job of
“contextual guessing.” However, thisisacompensatory processand it too usually beginstofail whena
student encounters moredifficult encoded language (Byrne, Freebody and Gates 1992).

Some students have atrue comprehens on problem separate from thedecodingissue. Thereis, inour
experience, another form of reading disability whichisprimarily comprehension-based. A separate program
developed by Nanci Bell (19914), who isPat Lindamood’s partner, dealswith thisproblem (Bell 1991b).
Theresultson the 67 subjectswho required treatment in this programwill be discussed in aseparate paper.

TheADD programisuniquein dealing with the phonol ogical avarenessissue and in helping students
eventually develop “automatic” decodingfacility. Many other programsand proceduresare now being devel -
oped to stimulate phonological avareness. Futuretheoretical work and research can help clarify whichfea-
turesareessentid for decoding/encoding and the practical limitsof each program. Continuedwork inthisarea
isextremely important and implicationsfor educational practices, particularly theteaching of reading, are
profound.
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