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History's Best Xept Secret About Reading

Richard L. Venezky Dominic W. Massaro

From preclassical Greece to the present day, most literates in
*h~ ":siewn Vorld have been introduced tc reading through letters and
gsounds. This approach to initial reading, now called phonics, was
at the core of the ABC method which dominated reading instructicn in
Europe and England until well into the 19th century, and the United
States until the early 20th century (Smith, 1966). By this method,
children learned first the letters with their names and sounds, then
various pronounceable (and not so pronounceable) digraphs and trigraphs,

then simple words, phrases, and sentences. In The American Primer,

for example, a popular introduction to spelling and reading in use at the
beginning of the 19th century, children were cycled through items like bu,
bo, ob, ub, yb, ic, cc, uc, yc, kni, kno, and knu, before encountering
their first real words.

By the early 1900s the ABC method had avolved in the United
States into an approach similar to that found in modern phonics program,
with deliberate sequencing of letter-sound patterns, separation of
pattern words and sight wcrds, and sensible strategies for decoding.

The Beacon Phonetic Chart, for example, which was copyrighted in 1912,
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suggests that letter sounds, not letter rnames be taught and that blending
be done by a process that seems to mininize rencry load. There is, so
far as we can deterrine, no major difference between the Beacon Method
and the more enlightened (arnd expensive) phonics program offered in

the schools today.

But the introduction to reading via letters and sounds has not been
unchallenged, especially in this century. Both silent reading and the
whole word approach have had periods of sovereignty in the last 75
years, but phonics is the standard apprcach todav, and is even found in
some language experience prograns.

l. The Justification for Phonics
But why? 1Is evidence available to justify this erphasis, or have

reading instructors for 2500 years (or more) followed false gods, as a

few still claim (cf., F. Spith, 1971)? The standard explanation is

that decoding, that is, attaching sounds to letters and then blending

the sounds to make a word, serves a number of ends. Firsc, it provides

a certain degree of independence for initial readers. Unfamiliar printed
words can be translated into phonological forms that may be familiar in
the listening lexicon. Without this ability, the child is dependent

upon a teacher or other reader to confirm word identifications. YNotice
that completely predictable letter-sound associations are not esseatial
for this process. With context as an aid, the child can approximate

the correct pronunciation of a word, and then adjust it to a phonological-
ly similar word which fits the immediate syntactic and semantic centext.
This is, in fact, what many beginning readers appear to be doing when

they decode in context. p
P |




Sccond, decoding provides an elcient of self-a:rsurunce. Rather

than being confronted with an ever-expanding numher of arbitrary

associations between vords and printed syrbol strince. as in Chincue,
the child sces a more nanaszesble set of letter-cound asscciations
which build a large nuzber of worde., 1In addition, the act of decoding
(i.c., successful decoding) is in the carly stages of reading both an
attention-keeping and a motivating device.

Whether or not these justifications for phonics zpproaches
are supported by anything more than appcals to rcacon is not our conrcern
at present. We arc willing to accept that they are plausible and
desirable. 1If, however, thesc were the only geals of letter-sound
teacking, thicn the current proctice of cnding phonics instruction at the
ead of the third year of reading instruction would be justifiable and
we would have little more to say about it. After all, the goal of
dnitial rcading instruction {s not lettcr-sound knowledge, but rapid word
recognition, which 4s probably the only major skill unique to rcading.
It would scem, therefore, that {f letter-sound associations are not
used by adults in recognizing words--and we think that they are
not--then the sooncr they arce phascd out of instructior the better. Houever,
we vant to suggest that a letter-sound cmphasis in early reading serves
another goal, and that validation of this hypothesis could lead to

significanc changes in beth fnitial and riiddle-grade reading instruction.

2. Orthographic Regularity and Word Recognition
The overlooked role which letter-sound instruction plays in
rcadlng acquisition $3 in vord rccogniticn, dut not through the dircct

application of Jctter-sound assoclationt. As wo uvill show cliortly,
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there 1s a rapidly exputicli o Mrterature that dosonstrates a central role
for an eatlty called ortloe_raplic regularity In werd recogaition. By
orthogcraphic regularity ve coan those features of printcd faglich words
which reduce the uvacertainty of what letters night be present. OQur basic
argurent is roughly as follows:

1. Rapid word recegnition, which is essential for corpetent
reading--oral or silcat--depenss upon intcraalized (1.c.,
autoratic) stratezies which utilize orthographic regularity.

2. Plonics iastruction, because of its emphasis on regular
letter-sound associations, draws attention to the
orthographically rc;ular features of printed English uofds.
That is, the procedure for analyzing printed words into
subunits for pronuacifation facilitates acquisition of
the patterns which are also orthographically regular.

3. Furthercore, the fnstructional practice of scparating
certain (but not all) irregular words, which are learned
as wholes, frona pattern words, which are lecarned by
8nalysis-synthess:, helps the rcader avoid generalizing
from orthographically irregular sequences.

1f ve can establish these claiﬁs, then certain implicatious for

dnitial and intermediate rcading instruction nced to be consilered,

We vill delay discussion of these, however, until after we have discussod
(1) vhat orthographic regularity is, (2) how it rclates to what {3
typically taught in phonics {nstruction, and.(J) the evidence for

€lafaing that orthographic regularity i essential to rapid word recognition,

C




3. PReading Processes

To associate orthecraphic regularity with word recognition reuires
that first we describe in some detail the processes involved in word
reccgnition. For purposes of tne present discussion we will concentrate
on the recognition acti ities which occur during a single eye fixation in
reading. The rodel for cescribing these activities or processes, however,
is part of a more general information processing model which has been
developed and tested over the past few vears for describing language pro-
cessing (Massaro, 1975). Our concern in pPresenting this model here is not
to justify it over other models for word recognition, but to provide a
framework from which our hypothesis about word recognition can be explained
and tested.

The text in reading is a sequence of letters and spaces which conforn
te orthographic, svntactic, ard semantic constraints defining the written
language. The average English reader begins at the top left hand corner of
the page and reads each line from left to right. A\ reader's eye movements
are not continuous but occur in a series of stort jumps called saccades.

The fixation time between éye noverents is roughly ten times longer then the
movenment time itself. An average reading eye movement of one to two degrees
requires 2C to 30 msec., whereas fixation tire averages one-quarter of a
second (Shebilske, 1975; Woodworth, 1938)., 1Initial processing of the visual
stimulus must cccur during the fixation time between eye movements since the
intensity of the light pattern is too weak and the processing time too short
during the eye movement itself.

During the eye fixation the light pattern of the letters is transduced
by the visual receptors into a feature detection system which places a set

of visual features in preperceptual visual storage (cf. Figure i}. The

-
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features are descrited as visual because it ic assured that there is a direct
relationship between the stirulus properties of the letters and the informa-
tion in preperceptual stcraze. The passive transduction of feature detection
contrasts with the active construction of the follcwing processing stages.
There is no exact one-to-cne relatieonship between the input and output of the
following processing stares since tinese later stages actively utilize informa-
tion stored in long-term merory in the secuence of transformations.

Given the set of visual features in preperceptual visual storage, the

primary recognitiorn process attempts to svathesize these isolated features

into a sequence of letters and spaces in synthesized visual memory. TIo do
this, the prirary recognition process can utilize information held in long-
term mermory, which for the azccorplished reader includes a list of features
of each letter cf the alphabet along with information atout the ortho-
graphic structure of the language. The prinary recognition process utilizes
both visual features and the orthographic structure of the language in its

synthesis of the letter strings.

Since there are a limited number of ways that sequences of letters
and letter groups can'be put together to form English words, the reader's
knowledge of this regularity can help resolve the letters in a string
that conforms to the language.(cf. Massaro, 1975). This knowledge can
also help the reader resolve the relative spatial positions of the letters

once they are recognized (Estes, Allmeyer, & Reder, 1976).

The primary recognition process operates on a number of letters
sinultaneously (in parallel). The visual features read out at each

spatial location define a set of possitle letters for that position.

&
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Flow qiagram of processing printed text

Figure 1

Plmsary
RICOGITON

PRUITED PREPERLE PTUAL SYNTHE%IED [ GERLLTATLD
Xy — VISUAL VISUAL ARSTIACT wCANYNG
STORACE MEMOHY L Gy

O

ERIC

: Aruitoxt provided by Eic:




The rccognition process chooses from this candidate set the letter
alternative which has the best correspondence in terms of visual features,
However, the sclection of a 'best! correspondence can be facilitated

by kncwledge of orthographic structure. The prinary recognition process,
therefore, attenpts to utilize both the visual information in preperceptual
storage and krouledge about the structure of legal letter strings. The
interaction of these two sourccs of information is a critical 1ssue in

the analysis of word recogni:ion. We will revicw the most recent
literaturc on the role of orthographic structure in letter and vord

-recegnition i{n Section 8.

The prinmary recognition process transuits a sequence of recognized

v

letters to synthesize visual mermory. Figure 1 shows how the secondary

recopnition process transforns this synthesized visual percept {into a

meaningful form {n generated abstract menory. We assume that synthesized
vigual mecory holds a sequence of letters which arc operated on by the
sccondary recognition process which tries to close off the letter string
into a meaningful word. The sccondary recognition process makes this |
transformation by finding the best match between the letter string and
& vord in the long-term lexfcon. Each vord fn the lexicon
eontains both perceptual and conceptual codes. The concept recognized
46 the one whose perceptual code glves the bést match and the one most
1ikely to occur in that at particular context.

The ctructurce-gencrated abstract uemory correiponds to the
short-ternm or working merory of rost information processing nndels. 1In

our model, this mcwory is coruion to both speech pereeption and reoding,

i0




Recoding and rehearsal processes build and raintain senantic and

syntactic structures at the level of generated abstract remory. It is

also possible to go from reaning to a visual or auditory percept in our

model. The recoding cperatica can transform the neaning of a concept

into its surface structure and auditory or visual form.

In this rmodel, the role of orthographic structure in word recognition

is concentrated in the primary recognition process and serves to facilitate

both the recognition of individual letters and the resolution of relative

spatial positions.

ve migh: view the utilization of orthographic structure

for letter resoluticn in the following manner:

For letter strings which are not spelled like English

words, orthographic structure probably plays no role.

Letters are resolved individually based only on their

visual features, which are carefully evaluated in the

primary recogniticn process. For letter strings which

are spelled like words, however, less visual information
needs to be processed than in the non-word case, because
the constraints of English orthography aid the reader in
deciding what night be present. If we imagine visual
information arriving over cime, with the more gross
features being available before the more detailed features
(Massaro and Schruller, 1975), then the reader can,

by successive sampling, terminate visual processing when
sufficient information is available for each letter

decision. If, for example, an initial th- has teen re-

[ Y
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solved in a letter string, and the features avail-
able for the nzxt letter match either ¢ or e, the
reader might accert e without waiting for further
;isual information, since initial thc- is irregular

whilz2 initial the- is not.1

To test the validity of this model, we nust first define what

orthographic regularity is, which is the topic of the next section.

4. Defining Orthographic Regularity

A page of printed English looks cuite different from a page of printed
Hebrew or a page of printed Finnish, even to a person who understands none
of these languages. English and Hebrew have no over'ap in symbol reper-
toires, while English and Finnish have a large, but not 100% overlap.
(Finnish uses the letters ¢, f, g, W, %, and z only in a small number of
loan words, while English has no equivalent for Finnish'z and Bt) Need-
less to say, experienced readers of Hebrew texts expect Hebrew letters,
readers of Finnish texts expect Finnish letters, and readers of English
texts expect English letters.

In addition to these differences in symbol repertoires, we presume
that readers are aware of other characteristics of éheir written language.
Shown below are several sentences from Finnish and English first grade
readers in which all non-blanks have been replacqé by X's. Because of the

difference in average word length between Fnglish and Finnish, the

identification of the English sample is obvious.




Sawple A

XXUD XX XXKINERKK KR XXMLY,
X XY XX XXX éz-;xxxxw:,
XXX XXHKXX XD, XHOKKK XXVXY
XX

00X XX XXTOUDONEX X

Sample B

XXX XXYX XX XX XXX XXXX.

XXX XXXXX XX XXX XXX
S XXX,

XX XX XOHIKX XX X350

XK SO XX X00XKXX

XXXX.

How refinicd this sense of average length is has not been explorced,
80 far as we know. Could the English reader, for exacple, distinguish
English from Frcncﬂ and German samples composed as above?

A third language dependent feature of texts is the distribution
of word lengths which nor.:ally occurs within any text. All natural
danguages have evolved lexicons which contain two groups of words:
& relatively sma)l, closed =2t of function words which serve primarily

(uut not cntircly) to signal word rclationships (f.c., syntax), and an

open ended set of content words which serve primarily to slgnal meanings

13




(Hockett, 1958). The function words are heavily used, tend to change
relatively slowly over time, and tend (according to Zipf, 1935) to be
relatively short in phonological and there alphabetic length.

The content words, in contrast, vary from short to quite long, change
more rapidly over time than the function vwords, and have a wide distri-

bution of frequencies of occurrence.

Real texts, therefore, are characterized by certoin distributions
of word lengths, depending upon the manncer in which function words
are realized in print. {In Hcbrevw, for example, the definite article,
the co-ordinating conjunction 'and', and most prepositions ave prefixed
to content words, thus reducing the relative number of short, printed
words below that of most European languages.)

But the wost important characteristics of orthographic regularity

for studying word rccognition are not those which characterize sequences

of vsrds, but those which define the allowable patterns of letters

within single words. Two entively diffcrent approaches have been

taken so far to describing this regularity, The first method, described
as probabilistic, utilizes word tokens sampled from recal texts to define
probabilitics of occurrence for single letters, digrams, trigrams, and
80 on. From these data, successive approximations to English words

are generated. For example, Hivata and Brydcn,(1§7l) have generated
tables of first and fourth order approximatfous to English which have
been utilized in studics on orthographiic regularity by among others

Lefton (1973), Lefton, Spragies, and Byrnes (1973), and Lefton and Spragins

(3974).




Mason (1975), on tihc other nand, generated pseudo words from the
single-letter frequency counts published by Mavzer and Tresselt (1965).
These differed from the Hirata and Bryden (19/1) data in that letter
position and word length are considered by the former, but not the latter,

The second methed, called rule governed, is based upon studies of
the English orthography (e.g., Lockett, 1962; Venezky, 1967, 1970). Rules
supposedly define which letters or letter sequences are allowed (or not
allowed) in which positions or graphemic contexts. Although no compre-
hensive set of such rules exists, reas-nable approximations to rulgs can
be drawn from Venezky (1967), 1970). This approach to deiining ortho-
graphic regularity has been utilized extensively by Gibson and her
co.leagues (e.g., Gibson, Osser, and Pick, 1963), and by many others
(e.g., Thomas, 1968; 3aron, in press) in studies of word recognition.

Since both of these methods for defining orthographic regularity are

commonly used in experimental studies, and each irplies a different approach

to instruction, we will consider each in detail.
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5. Probabilistic Approaches

The earliest approaches to generating Englisn pseudovords was suggested ‘
by'Shannon (1948), and was utilized by Miller, Bruner, and Postman (1954)
and by Wallach (1963) in studies of word recall. A zero order approx-
imation to English was generated by selecting each letter for a string
randomly, givinz equal weight to each letter. A first order approximation
resulted from the same procedure, but with the letters weighted by their
frequencies of occurrence in English texts. Fou higher orders, on i-th
order approximation was generated by selecting an initial string of length
i-1. Then, a sample text was scanned linearlvy for that string. Once
found, the next letter in sequence was added to the string, the first letter
dropped (but saved), and the process repeated until a desired length was
achieved.

This schere tends to generate highly regular pseudo words at the

higher order approximations, especially if the last letter drawn for

each word is always selected from the last position in an English word.2
Miller, Bruner, and Poctman (1954) appear to have used this restriction

in generating eight-letter words which were fourth-order approximations to
English (e.g., mnssiant, oneticul, preveral, favorial, aphvster).

Wallach (1963), however, employed six-letter pseudowords by truncating
those published by Miller, Bruner, and Postman (1954), thus occasionally
risking non-English endings (e.g., mossia, onetic, everal lorial, aphyst).

Shannon also suggested a parlor game technique for generating pseudo-
words (Shannon, 1951). The first person constructed a word by adding

letters to an initial string. The first letter added was retained, the

first letter of the starting string dropped, and the process repeated with
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aunother person.  Although Thonnoa (1951) acsured thiot letter frequencics
in the resulting strings would approxir.ate those of Lnglish texts,
Attrcave, 1953 :howed that college students often niisjudge the relative
frequencies of individual letiers.

In contrast to thesce cequential dejendoney schenes are the corrciasional
approaches vhich utilize letter and letter string frequecacy tables to
produce.pscudowords with controlled bigram and trigram counts.

Anisfeld (1564), for cxample, suggested that the Cibsen, Plck,
Osser, and Hammond (1962) rcsults could be explained by diffcrences
in sur:i-d bigram frequencics based on the Underwood and Schulz (196C)
tables. But a’later etudy (Gibscn, Shurcliff, and Yenas, 1970)

showed that surmed bigram aad trigram frequencics were not good

predictors of rccognition scores on pronounceable and unpronounccable
pscudovurds.

Underwocd and Schulz (1960) provides bigram and trigram frequencics
of 2,080 words saripled from Thorndlke-Lorge (1944), veighted with respect
to the frequency of occurrerce of the words. These counts are based on
overall {requency of occurrcnce (tokens) rather than word types (the
number of different words contributing to the sample), and sum over all
possible word lengths and spatial posicions. Failure to account for
word length provides obvious problems in describing orthographic
regularity. For example, the trigram ght occurs relatively often summed
over all word lengths but docs not occur {n threce- or four-letter words.

Suzmed bigram or trigran frequencies without rvegard for serial

position arc also inadequate for a description of orthographic rcgularity.3

The bigran ¢k 15 Jegal at the end but not at the begfuning of a word.

1m
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Yet 1t {5 unlilcly that this difference can e aceounted for in sur-.od
bigram frequencies, since hivowel 45 as 1ilely as vovelic,  Thiy allews
ckad to be as "legal' as dack.,  (Surmed trigram frequeacics con handie
the positional coastralats on ck quite well, but of course can't hLandle
positional cenctraints on trigra:s like dge and tch.)  The ebjecrions to
nol including word length aad scquential position in assigning frequeacies
to bigr&ms can be overcone by using the MNayuncr and Ticsselt (1965)
tables, which give bigram frequeacies for cach word position in words
3-7 lctters in length. However, toth orthographically regular and
orthographically irregular strings can be generated with either hish or
low bigrcn counts. Sheown in Table 1 are two lists of words with their
bigram counts based on Mayzaer and Tresselt (1965). Note that although
the words in the fitsc celua are orthographically regular by the rules
given in the next section, they have extreiely lew bi,ran counts;
similarly, the irrcgular stting; in the sccond coluen have relatively
high bigram counts. Siwmilar, but less striiing dcmonstrations caa be

made of pscudowords gencrated by controlling trigram frequencies.

Jusert Table 1 about here

Letter and letter string frequency tables have also been used to
gencrate approximations to English without regard to summed bigram and
trigram frequencies. HHirata and Bryden (1971), for example, generated
ten-lctter strings for order§ of approximation to I'nglish from zcic to
four, using the Miyzner and Tresselt (1965) and Mayzner, Tresselt, and
Wolin (1965a,b) tablcs of single letter, Ligram, trigram and tetragram

frequencices,

1
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Table 1

Bigram Counts for Orthographically

Regular and Irregular Strings1

Regular Irregular
bipon 17 thrsm . 417
slevs 21 thrse 565
slevy 30 sthse 341
eddop 2 eaich 297
eraby 0 whrst 378
dufip 0 hoier 407

1

Based on Mayzner and Tresselt (1965). The count of 17 for bipon,
for example, is the sum of the counts (for 5-letter words) for bi in
positions 1-2, ip in positions 2-3, and so on.

b
>
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The algordithurs uird for generating these strings 444 not utilize
positiomal Inforration, Lut noverthiclo: s gumantecd orthogragllc rcpular iy
for fourth order strings, cxcept for word cudings and word Leginnie g,
(Pscudewords lilke alicenta, and biouwivle, vhich have aon-nglish endings,
occur in the Rirata a.ud Drydea (2971) Jicts.) Lefton, Spragins, and
Bryrncs (1973), areng others have used thece lists in d ~loprental
etudfcs of gucssing missing letters in psucdowords.

A totally diffcrent probabilistic approach is represcnted by ifizen
(1975). The lhyzner ond Tresselt (2965) singlc-Jetter tables were used
to generate words with high and low spatfal frequencies. A high spatial
frequercy count for a word occurs if the letters for that word are in
positiors in vhich they are frequently found in words of the sauc length
in texts. For example, onc of the highest pousible spatial frequeancy
coumts for a four-letter string occurs for TELT (3794); but ncarly as
bigh 15 an orthographically {rregular string, THLT (3794); but nearly as
& orthographically regular word JUTF has a count of only 371. Thus, 1f
orthographic regularity relates to recegnition case, spatial ‘frcquency

counts arc inidequatc for defining ft. Mason (1975) found that spatial

frequency was a good predictor of letter scarch speceds in pscudowords; how-
ever, her test items confound spatial frequency agd orthographically
regularity, with the pscudovords high in spatial frcquency tending to be
orthographically regular, and those low in spatial frequency irregular.
Since both regular and {rregulur pscudowords can be generated with both

high and low spatial (requcucics, the relative contributions of the two

variadles to Mason's task canm be exanined.




6. Rule-Coveracd Approaches

In contrast to probubilistic approaches, rule-governcd approaches
arc based upon gencrallizations about the underlylng patterw. of Laglish
orthography, and thereforc ndight gencerate scquences taat do not occur
4n real words, and might reject sene that do. In additicn, probabilistic
approaches arc based upon word tokens while rulc-governed approaches are
bascd upon werd types. Thus, in rule-governed approaches the actual
frequency of occurrence of a wvord in texts is not considercé. This bias
appcars to be onc of convouicnze rather than overt decision, resulting
from the usc of word typcs in the major studic. cf English orthography.
(Some attempts have been made to evaluate the relative contributicas ¢f
word types and word tokeas in the gencralization of letrer-souna patterns,

dut the resulss have beean inconclusive (Johnson, 1971; Johuson and

Venczky, 1975).)

Restrictions on letter sequences in English words derive from two
primary sources: graphenic conveations and plicnological constraints.
The first source is a 1400-ycar accuxm:lation of scribal practices, printing
conventions, lexicographers’ selectiouns, and ?ccasionAI accident which

sonchow becare codified as part of the present orthographic systen.

The sccond si.cce is the phonology of English which by its own constraints

on sound scquences places restrictioas on letter patterns.
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Graphemic Convent ons

English graplhenlc conventions apply prir «ifly to (a) nequences of
the same Jetter, and (b) positfons in which letters and letler sequences
wmay occur within words. llo letter can be tripled in an English vord, and
only 16 letters double (go.inate). Those that don't include a, h, 1,
i, _lr;. ﬁ. u, W, x and y. Exceptions to this latter constraint are few
(cxcludiﬁg proper nouns and recent borrowings); e.g., aardwork, sidin-, and

trckicd., The letter v rarely doubles, but several exceptions are well

establic! ed in the language; e.g., flivver, savvy, navvy.

Those letters that can double do so only in medial and final
vord positions. This pattern has cbout seven cxceptions (c.g., 1lara,

ecl, oodles, oozc), in addition to technical tcrms beginning with the

combining fora 0o-, which brings us to the question of how do we establish
a pattétn or rule. Of the 100,000 or so vorc entries in cormon desk
dictionaries, perhaps 15-20 begin with geminated letters. Does 99.98%
regularity cstablish a pattern? For the present we will dodge this

issuc by claiming that the patterns of regularity prescntad here are

only potential patterns, suggested as a basis for psychological studies.

Their derivation, howcver, ic based cntirely upon either frequency or
graphemic conditioning, without precise definition of what frequencies
are rule-producing, except that typcs rather than tokens arc counted.

A second constraint on coubled conéonants is that they do not
(with a fev exceptions) occur after vowel digraphs. Thus, a pscudo
wvord like louf( weuld be irregular, or at least more firregular than vords

dike louf and Juff. The three geminate replacements teh (cheh), dp




(cg = /:j’,’), and ¢k (ee or k1) obey the saie rules as genfuates: they
do not occur {ajtially wov after digraph vowels. Thus tclan, dgerp,
heeck, and loureh are irrejpular.

Some cingle lctters also have positional censtraints in English
words. Q rust always be fcllowed by u; j, u, and v do not occur in
word final positicn; and k does not occur finally after a single-letter
vosel. (A fcw cxceptions cxist for u, facluding you and thou, and ore
for k: trek.) Ly this restricticn prcnounceable pseudo words ke baj,
bloy, mek, and sliv arc irregular.

Further restrictions can be fourd for vowel scquences, especially

digraph vovels ending {n 1 and y, but these are less consistent than

the constraints rmentionced above.
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Phonological Conventions

Due to a series of sound changes which began during the 0l1d English
period, most noun inflectional endings coalesced into what is presumed
to have been an unstressed, neutral vowel (/®/) which was spelled with
the letter e. By the time this vowel became silent, other sound changes
had lengthened the vowel in a preceding syllable, so that the final e,
although unpronounced, became a marker for distinguishing veowel quantity.

thus, the pairs mat-mate, cop-cope arose. The consequence of these

changes, plus such other conventions such as the use of a suffix s for
noun plural and third person singular in the present indicative foras
of verbs, is a highly uneven distribution of letters in different word
positions. This is further augmented by the frequent use of common

prefixes and suffixes as word-forming elements (e.g., -ing, -ed, co-,

pre-). This feature, which is surmarized by Mayzner and Tresselt (1965)
for words with 3-7 letters, reflects both phonologizal and scribal
variables.

A different set of constraints result from the restrictions of
sound sequences in English. For example, certain consconant sequences do
not occur im word initial position (e.g., ds-), and certain other ones
do not occur in word final position (e.g., -sd, -fd, -pg) Whorf (1956,
P. 223), has attempted to summarize the phonological structure of English
consonant clusters in monosyllabic words. Notice also that while /wh-/
is an 1llegal phonological sequence for English, wh- is an orthographical-
-1y regular spelling. The earlier spelling, hw- was reversed by 11th

and 12th century scribes to minimize graphic confusions.
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Unpronounceable consonant sequences from other languages or from
earlier periods in the history of Englich often retain their original
spellings even when the sound sequences are altered to conform to modern

English. Spellings like write, psychologv, hymn, and lamb are repre-

sentative of this group. (However, some forms which appear tc belong in

this group result from scribal pendantry; e.g., ptarmigan, thumb, crumb).

To some degree, the consonant sequences in these words are orthographical-
ly irvegular, but have regular letter-sound correspondences.

Other orthographic constraints based on phonological conventions
could be listed, but they are of less importance than the ones described
ahove. Ore implication of the constraints described above is that
different degrees of regularity are possible. For exarple, flab, kip,
and petch are pronounceatle and orthographically regular; cootch, lev,
and goff are pronounceable, but (mildly) irregular; ckab, baaaf, and
lixx are pronounceable (?) but rore irregular; and finally, wksliv,

tchfole, and xxx are unpronounceable and highly irregular.

7. Orthographic Regularity and Phonics Instruction

If the psychological reality of orthographic regularity is based
upon probabalistic data derived from token counts, then phcnics instruction
is only marginally helpful (at best) in the development of this process.
Since letter-sound associations are selected for instruction on the basis
of word types and not word tokens, they could even have a negative influence;
for example, in the isolation of certaiu high-frequency words which have
irregular correspondences and are therefore taught as sight words.

Probabilistic information requires continual exposure to normal texts.

or-
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Thus, the tigntly controlied vocal.ularies of the primary readers and the
emphasis on phonics instruction on regularly spelled words probatly leads
to probability generalizations which differ in some instances quite
markedly from those published by ayzner and Tresselt (1965) or Hirata
and Bryden (1971).

rowever, if the psychclcgical reality of orthographic regularity
derves frcm rule-governed information, then the relationship between son
of the potential sources of rule-governed orthographic regularity surma-
rized above and phonics patterns becomes important. The units which are
typically siressed in phonics programs are the siople (i.e., single-
letter) vowel patterns, the digraph vowels (gg, ea, ow, etc.), sequences
like wh-, qu-, dge, and tch, the cormon (and not so cormon) initial and
final consonant clusters, and the cormon prefixes and suffixes, all of
which play a role in rule-gove.ned regularity. What are not introduced
overtly are any of the patterns which reguire the absence of spelling
(e.g., the non-doubling of X). Exactly how these might be taught is not
clear, however. Constrasting legal with fllegal spellings might be
counter productive, in that it would reinforce utilizatiorn of the rules in
processing the irregular strings.

Equal in importance to what patterns are introduced is the manner of
introduction, which depends (in the better programs) on inductive rather
than deductive reasoning. A spelling like ee is usually introduced along

- (with its most common pronunciation), and then in a group of words, divided

by position. Thus, see, thee, free, and bee might be grouped, then seek,

beet, seed, and so on with the ee emphasized by urnderlining or color.

2€
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A second presentation procedure which tends to emphasize ortho-
graphic regularity centers on what some phcnics programs czll phono-
grams--common vowel-consonant ér consornant-vowel sequences t.at are
productive for word buiiding. Thus, early in many programs the -an

'family' is introduced: fan, tan, man, van, and so on. Aside from

emphasizing particular letter-sound patterns, this practice also induces
a segmentation strategy thit may transfer directly to word recognition.
Finally, the isolation of some irregular forms like debt, thou, is,
nd was, which are taught as sight words, probably reduces the
opportunity for generalizing their spellings as regular. But note that
many other sight words, which are irregular from a letter-sound view,
(what, wash, and from) are not orthographicaily irregular. What effect

this has on the reader's sense of orthographic regularity is not clear.

The differences between orthographic regularity and letter-sound
regularity should not be overlooked. Orthographically irregular strings
like hek, ssilf, and lowtch are pronounceable (and regularly so), while

orthographically regular words like triple, colonel, eighth, business,

and arced have irregular letter-sound associations.

The point to be stressed here, however, is that a logical phonics
program introduces almost all of the orthographic patterms which can be
exemplified positively and introduces them by procedures that give overt

attention to the relevant spelling units for orthographic regularity.

8. Word Recognition
In this section, we review a number of experiments that involve

the recognition of letters, nonwords, and words, and attempt to show what

4
role orthographic regularity played in the recognition processes. By

recognition is meant the resolution of the visual information in order to

Q E??'




perform the task asked by the experimenter. Given that experimental tarcks
differ to the extent they require different degrees of resolution on the
part of the subject, the number of processes involved in recogniton will
vary accordingly. XNeedless to say, the nature of the task must be accounted
for both in the analysis of the results and in the implications that are
drawn for theory. It is somewhat disappointing that some researchers

have failed to be concerned with the processes operaiional in tasks such as

'searching for a target letter in a letter string, reporting component letters,

pronouncing a letter string, or determining whether or not a particular
letter string is a word. The different levels of processing in these tasks
are somewhat clarified by distinguishing between detection, primary recog-
uition, and secondary recognition, as described in the information processing
model which was introduced earlier in this paper.

An example of a study that failed to account for the psychological
processes in the task is N. F. Johnson (1975). In one experiment, subjects
were given a test word every ten sec. and asked to classify it as eigher
equal to or different from a target word. For example, for the target
word block the subjects saw a 1ist of five-letter words, and had to
classify each word as equal to or different from block by hitting one of
two buttons. In the letter target condition, the subject‘again saw a
series of five-letter test words, but now responded whether or not each
téét word contained a particular target letter. Thé reaction times were
shorter for the target word than for the target letter condition, leading
Johnson to conclude that words are identified as whole patterns suppressing
the identification of their component letters.

‘Johnson's results do not show that words are processed as whole pat-
terns when the task of the subject is made apparent. Subjects in the word

condition had to decide whether a five-letter string of letters was the
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same as a five-letter string of letters in memory. Subjects in the letter
condition had to decide whether any of 5 letters in the string was the same
as the target letter in memory. Accordingly, the critical difference between
the {wo conditions is probably not word or letter targets, but having the
same-length or different-length target and test items. Recall that letters
in a sequence can be processed in parallel in our model. Accordingly,
subjects can make a relatively direct comparison between the target and
test words in the target word condition. Johnson chose his words randomly
so that there was almost no chance that a different test word would have
even‘one letter in the same position as a letter in the target letter.
Subjects in this condition could have adopted a very liberal criterion of

sameness. If even one or two test letters were equal to the corresponding

target letters, th; subject could have initiated a same response before the
processing of the test item was complete. Similarly, a differen:ze of one or
two letters would have been sufficient to initiate a different response. In
the target letter condition, however, the target letter had to be compared

to each of the 5 iotters in the test word. Therefore, each of the test
letters must have peen processed sufficiently to determine whether it was the
same as or different from the target letter. The subject in this condition
could not terminate his processing until he found the target letter or
determined that all of the test letters were different from the target letter.
The additional processing required in the target leéter condition relative

to the target word condition can account for the longer reaction times in

the target letter condition, even though letters were the unit of analysis

in both conditions. Accordingly, Johnson's conclusion that a word is pro-

cessed as a whole, suppressing recognition of its component letters, was

not warranted by his experimental results.

In contrast to Johnson's idea that a word conceals its component

2n
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letters, a number of investigators have assumed that a target letter would

be found more quickly in a werd than a random letter string. In general, it
is assumed that the time to find a target letter should be aan inverse
function of the conformity of the letter string to the orthographic structure
of the language. The implicit assumption in this research is that the

visual resolution of a sequence of letters will occur faster when the

letters conform to the orthography of the language than when they don't.
Letter search is dependent on letter resolution and. therefore, should
mirror the time it takes to resolve letter sequences. Subjects appear

to be able to perform a Neisser search task for a given target letter

more rapldly if thry sear¢h through a list of words than if they‘Ethch

through a 1list 9 r-.uom strings (Krueger, 1970; Novik & Katz, 1971).
i

Mason (19'5) used a éarget search task to study the contribution of

one aspect of orthographic regularity. Good and poor sixth-grade readers
searched through six-letter strings for the presence or absence of a target
letter. Words and nonwords were used and the nonwords differed in the
degree of orthographic structure as defined by spatial frequency. As ex-
plained in Section 5, the spatiéi frequency of a letter in a letter string
is the frequency of occurrence of that letter in the same position in words
of the same length sampled from common texts. Given this definition, a
letter string can be given a summed spatial frequency that represents the
sum of the snatlal frequencies of all of the letters in the string. Mason
tested the idea that search time :>r a letter should be an inverse function
of the summed spatial frequency of the letter string. The implicit model of
the letter search task is that the subjects must first recognize the letters
in the string and then compare these letters to the target letter. Dif-
ferences in the search times for a given target letter in different letter

strings ghould reflect differences in the time to recognize the letters of
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the string. Faster search times in the strings with high spatial trequencies
would support the hypothesis that these letters are recognized in a shorter

time than the letters in the strings with low spatial frequencies. Mason

(Experiment II) found that 2c0d readers were faster (on both ves and no trials)

‘on strings with high than with low spatial frequencies. Poor readers showed
no difference. The results support the idea that the time to resolve
(recognize) the letters in a string is influenced by the likelihood of letters
octurring in their most common spatial positions.

Although summed spatial frequency appears to account for the recognition
times in Mason's study, we do not believe it is the critical variable that
defines orthegraphic regularity. Consider some of the arrangements of the
letters tha. make up the word PERSON, which has a summed spatial frequency of
1,141. This number 1is obtained by the total number of occurrences of each of
the letters at its sparial position in the 20,000 English words sampled by
Mayzner and Tresselt (1965). The string PORNES contains the same letters in
different spatial positions and has a count of 1,858. The string ENSRPO has
a count of 383. Looking at these nonwords, we see that PORNES is spelled
like an English word and should be relatively easy to recognize, whereas
ENSRPO violates what we know about English spelling and shouid be relatively
difficult to recognize. However, it is not difficult to find exceptions to
the rule. Table 2 lists some letter strings used by Mason vhose letters have
been rearranged to vield strings with almost equal spatial frequencies, but
with differing orthographic regularities. We are currently testing the pre-
diction that the orthographic regularity as defined by graphemic rules and

not the summed spatial frequencies will influence recogaition times when

these variables are covaried in a target search task.




252

Insert Table 2 About Here

There is a growing research literature that supports the idea that
visual recognition of letter strings can be facilitated by orthographic
regularity rather tban spelling-to-sound regularity or word meaning. Mason
(1975) showed that nonwords high in summed spatial frequency gave reaction
times as fast as real words. This result collaborates other findings that
visual recognition is as good for pseudowords that obey orthographic rules
as it is for real words (Baron & Thurston, 1973). Baron (1975) carried out
a series of experiments showing that orthographic regularity but not phonemic
quality or meaningfulness has an effect on visual information processing tasks.
The time taken to decide whether two strings of letters were visually iden-
tical was not shorter when the strings were words relative to pseudowords,
but was longer when the string; violated orthographic regularity. Homophone
word pairs did not require more time in this task than did nonhomophon?c words.
Meanirgfulness did not‘facilitate search for a target letter in a letter string
although orthographic regularity decreased search time. This series of ex-
periments shows that orthographic regularity is the critical variable that
facilitates the visual processing of letter recognition, search, and compari-
son.

In contras® to Baron's (1975) and Baron and Thurston's (1973) findings,
Manelis (1974) found significant differences between real words and pseudo-
words in a Reicher (1969) task. Overall, a letter in a word was reported ’

ahout 5% more often than a letter in a pseudoword. However, the difference

between the words and pseudowords could have been due to differences in

orthographic regularity, not wordness per se. Although Manelis found no
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Table 2
Letter Strings cf Similar Spatial Frequency that

Are Either Orthographically Regular or Irregular*

Regular Irreguiar
girbed (1721) grbied (1690)
pirons (1409) sopinr (1409)
filtes (1750) flties (1775)
citred (1861) teried (1886)
hougen (1399) nhoueg (1409)

*The numbers in parenthesis give the surmed spatial
frequency for letter strings.




[A]
[ 431
-

effect of bigram and trigram frequency in a post-hoc analysis, our analysis

in Section 5 shows that these measures are not good indexes of regularity.
It remains to be seen if our description pseudowords and words in the “anelis
stddy car acc unt for the observed differences.

We believe that there is substantial evidence to argue that word meaning
does not influence the initial visual resoluticn of letter strings (Baron,
1975; Baron & Thurston, 1973; Massaro, 1975). One implicaticn of this is
that there 1s nothing unique in a visual sense about a sequence of letters
that spell a word beyond that accounted for by orthographic regularity. The
perceptual equivalence between words and pseudownrds argues that words do
not have superletter features which allow the words to be recognized without
resolution of, at least, some of the le‘ters or letter features. Many teachers

and psychologists believe that words can be recognized on the basis of overall

shape or configuration without resolution of the component letters (Johnson,
1975; Miller, 1972). 1If words can be recognized as wholes, then orthographic
regularity would play a very minor, if any, role in vord recognition. If words
are recognized on the basis of superletter feat.res, there would be no chance
for orthographic regularity to help resolve resolution of the component
letters.

But there 1s now good evidence against the hypothesis that words can be
recognized on the %asis of superletter features. The most straightforward

analysis was performed by Groff (1975). He examined the shapes of high-

frequency words taken from school book sources. The shape was defined by
drawing a contour around the letters so that, for example, elephant would be

éiggazﬁa. Only 20% of che 283 words were represented by a unique shape.

The author rightly concludes that the small number of words that can be
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represented by a unique shape precludes the utilization of this cue for
accurate word recognition.

There is also experimental! evidence against the idea of word recegnition
based on superletter features. Thompson and Massaro (1973) and Massaro (1972)
found that visual confusability between letters was equivalent to single
letter and word presentations. A letter likely to be confused for another
letter was just as likely to be confused in single letter and word presenta-
tions. If recognition of words involved the utilization of different features
than those contdined in the component letters, we would have expected different
degrees of letter confusability in letter and word presentations.

McClelland (1976) presented four-letter words, pseudowords, or unrelated
strings in either the same case or in mixed upper- and iower~-case. The letters
alternated in letter case in the aixed case condition. The results showed the
recognition of a letter was equally disrupted by mixing the cases of letters
in words and pseudowords. Hixing letter cases did not disrupt recognition of
letters in the unrelated letter strings. If readers utilized whole word shape
or configuration cues in word recognition, mixing letter cases should have
disrupted recognition of words more than pseudowords. The results support the
idea that legal spelling pat:=ras are functional at an incermediate stage of
visual recognition and letters alternating in case can disrupt the resolution
of these patterns. Given thzt the unrelated strings did not have legal
speliing patterns, alternating letter case did not disrupt processing of the
letters.

Baron (in press) asked observers to pronounce regular words and excep-
tion words. Regular words were defined as words that obey the rules of

spelling-to-sound correspondence in English (cf. Venezky, 1970), whereas
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exceptions do not follow the r.les. The regular words were ~ncsen to be less
frequent in the language to elininate the prenunciation differences between
regular words and exceptions. The words were presented in upper, lower, or
mixed cases. The idea was thatl exception words should be more depsndent on a
whole word mechanisa than rejuiar words and that upper case letters are less
appropriate for this whole word zmechanisn. Therefore, if words are recoznized
as wholes and exceptions more so than regular words, we would expert an inter-
action between upper and lcwer case and regular vs. exception words. Yo
interaction was found, however, arcuing against the whole word mechanism.
Cther evidence against the whole word idea and for orthographic regular-
ity hes been recorded by Baron and Brocks (Raron, 1976; 2rooks, 1974). They
translated real English words into an artificial alphabet and asked subjects
tc learn the real word responses to the words presented in the artificial
alphabet. The same subjects were zlso asked to learn stimuli that had the
stinuli and -esponses re-paired so that the new alphabet is no longer a use-
ful guide to pronunciation. Figure 2 lists the alphabets and the stimuli
and responses used in the experimer:. Note that in the orthographic condition,
each of the artificial letters corresponds to an English letter. In the
paired-associate condition, the stimuli are re-paired with the responses so
that the orthographic regularity is lost. 1If subtjects learn to process words
as wholes without regard to the orthographic regularity of the letters, then
we would expect that the speed of recading the paired-associate stimuli should
be the same as reading the orthographic stimuli. If a whole word analysis is
used, the orthographic str:cture is useless. In contrast, if letter processing
mediates word processing, we would 2xpect that the orthographic structure

wousd facilitate reading performance.




Subjects were asked to read aloud lists of 6 items as fast as possible
without error. Although the paired-associate list was initially read faster

than the orthographic list, the asymptotic reading times of hiyhly practiced

subjects were significantly faster for the orthographic than the paired-

associate condition. 1In a second experiment, the component letters were
concatenated to form glyphic patterns, making it difficult to recognize the
component letters. Even though the glyphic calligraphy was read faster than
the words made up of discrete letters, the orthographic pattecrns were still
read faster than the paired-associated patterns at asymptote. Although thece
results come from a novel paradigm, they support the conclusions of the otker
research we have reviewed. Words are not recognized as holistic units; letter
analysis and the utilization of orthographic structure must mediate their
recognition.

9. Summary

There is now sufficient experimental evidence to argue that some kind of
orthographic regularity facilitates the perception of letter strings. We
have set out to determine the nature of this regularity, and hopa to obtain
eventuzlly substantial evidence for constructing a model of the reader's
knowledge of orthographic regularitv. -

In concluding, we would like to return to our contern for phonics
instruction which we expressed earlier in this paper. If rapid word recog-
nition is essential for competent reading, and if orthegraphic regularity is
important for recognition, then reading instruction must ensure that an

avareness of orthographic regularity is acquired. This might occur simply




Stimuli and responses used in Brooks, 1974
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from exposure to reading, regardless of reading ability. On the other hand,

some readers, because cf inefficient recognition strategies, might not

acquire a cense of orthecgraphic regularity, or might do so only after con-

siderable remedial attention. We

regularity does not develop until

and perhaps much later for others.

can be tested experimemntally. We

agree as we once did with Chall's

suspect that a full sense of orthographic

at least the middle grades fcr some readers,
These are, of course, speculations which

are, nevertheless, no longer willing to

Statement:

"Once the pupil has learned to recognize in print

the words he knows

(because they are part of his

speaking and listening vocabulary), any additional
work on decoding is a sheer waste of time."

Chall, 1967, p. 307




FOOTNOTES

lWe have, however, greatly simplified the recognition processes in this

description, leaving out for purposes of explication that complexities of
what are probably asynchronous, partially overlapping processes. More
detailed explanations of these can be found in Turvey, 1973 and Massaro,
1975.

21n the Shannon (1951) system,”all 26 letters of tge alphabet plus space
were used, so positional constraints were guaranteed for second order and
higher approximations to English.
3Gibson and Levin (1975, pp. 207-211) distinguish between correlation

approaches like Underwood and Schulz (1960), and conditional redundancy

approaches which consider positional constraints. However, this dichotomy
does not apply to yet another approach, the spatial probability approach,
which is discussed shortly.

40rthographic regularity should not be confused as it often is with

spelling-to-sound regularity. The latter means that there is also a regular

N¢

- (i.e., predictable) association between the spelling of the language and the
way it is pronounced. The more regular relationships between speliing and
sound have led a number of researchers to postulate that reading a word
involves first recoding it to speech at some level and.then accessing meaning
on the basis of this speech code (Gough, 1972). But it is unlikely that the

S spelling-to-sound correspondences could facilitate visual processing since

the letters would have to be recognized.

7]
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OPEN DISCUSSION OF VENEZKY AND MASSARO PKESENTATICN

FREDERIKSEN: It wasn't clear to me what operations you included in these
experiments, in which you establish that primary recognition is either at the
level of letter sequences that obey rules of English orthography or at the 1level
of code words. If it is at the level of code words, then the lexical access is
immediate.

VENEZKY: That's one of the issues that has been dealt with in the 1literature.
The most convincing evidence that it is something more primitive than lexical
representation is that in the Reicher-Wheeler task, pseudo-words, that is, words
that obey the rules of lexicography operate like real English words.

FREDERIKSEN: Did Reicher do that?

VENEZKY: Reicher did not do that, but I can give you a number of studies that

have done that.

FREDERIKSEN: In the same task?

VENEZKY: In the same Reicher task that controls for the guessing.

FREDERIKSEN: And was the result exactly the same?

VENEZKY: 1It's exactly the same. There are a number of studies.

JUOLA: Of course I can also cite a number of studie. that show perceptual




April 12--P .M. 266

differences between the best possible pseudo-words and very common, ‘

highly-frequent words. I see that as a lack of proper control.

VENEZKY: The problem we nhave, of course, when we want to compare a pseudo-word

|
1
to a word, is to equate them 1n orthographic regularity. ‘

JUOLA: What are your comments on the definition of orthographic regularity in

the study that Manelis has .one?

VENEZKY: Manelis did not compute trigram and bigram frequencies based on serial

positions. He did a post hoc analysis and found no differences.

I think we have evidence that it is definitely not bigram and trigram

frequency that describes regularity.

1 am not saying tnat all of the evidence is in on the issue of words versus
pseudo-words, but there are a number of studies that have shown no difference
between words and pseudo-words that are composed of regular orthographic

patterns.

CAMBOURNE: In the beginning, Dick ;aid something about teaching phonics with a
kind of "matress" philosophy, that is, using phonics as something to fall back
on, just in case you can't recognize the word from other cues. He hinted that
' the kinds of things you are talking about were somehow different from this kind

of "falling back on." I missed how it was different. If the kind of orthographic

patterns that you are talking about are to be taught, how is such teaching

different from teaching phonics as something to "fall back on?"
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VENEZKY: The differences are very small, but they have to be realized. There is
a difference yetween letter-sound regularity, whizn is wnat ghonics pretends to
be about, and ortnograpric reguiarity. Maybe the zost trivial wav to approach
this 1is to think of a word like “pusiness," with a silent "i." It is
orthographically regu.ar, tha® is, the sequences of conscnants znd vowels are
very predictable by what we would call orthographic rules. But, from a
letter-sound standpoint, business 1s a highiy irregular word when looked at from
the perspective of pPhonics conventions. We can cite a lot of simple examples
like that. Consider, also, function words, 1like is and was. For historic
reascns, we have voiced the final consonants in tnose words, although not in
non-function words. Thus, the s-/z/ correspondence is irregular from a
letter-sound standpoint, but w-a-s is an extremely regular graphic form. That is

where the two concerns diverge,

RESNICK: We are going to hear in scme later Papers trat children of varyirg
dialects may not show as much difficulty in learning to crack the code in the

decoding stages as nas often been said. How would you account for that finding?

VENEZKY: That is a very different story. First there is a myth involved in the
assumption that there would pe a difference in decoding ability between those who
speak Midwestern standard speech and those who speak, for instance, an Eastern
New England variant. Pronunciation would be different, but letter-sound
correspondence learning would be the same. Now, one could find a difference if

oneé assumed that a teac.>r in a classroom in Eastern New England insisted that

students learn dialects that she herself doesn't know.
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But in reality, the classrocm teacner teaches what she generally speaks.
One can take this a little further and talk about what happens in tne ghetto with
a white teacher who doesn't speak black English. The reality is that no one is
taught gerfect letter-scund corresponderces, so that most pecple secm to be at
about the same diszdvantage, if ycu want to call it that. 1 am not sure 1t is
really necessary to Say much more than that. #Wwe don't realiy teach children
articul-.tion when we teach them letter-sound corresponderces. Tne point is,

there isn't a very good basis to predict interference.

RESNICK: wWhy aren't you arguing that it is the orthcgrapric regularity, rather

than the phonological regularity that matters for becoming a fluent reazer?

MASSARO: Don't forget that we are talking about something VEry narrow in a
sense, rapid word recognitior. We are not making a clzim for how auch of the
total reading process this may account for. Letter correspondences relate to a
whole range of other goals such as motivation and self-checking that ccme into

play .long before what we are talking about would show up.

So I am not sure that we could really talk, ir an intelligent way, about the
stage that you are concerned with, apart from its selationship to what we have

presented.

GOODMAN: Dick, before you began to ﬁrgue your case, you said that the only

difference between reading and listening is rapid word recognition.

VENEZKY: No. I said that probably the most important skill that is acquired,
that is unique to reading, is rapid word recognition. There are clearly other

skills needed to read letters, letter-sound recognition, for example.

[4
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GOODMAN: In what sense, then, is rapic ord reccgniticn nnique to reading, and

in what sense is it nct Fart of listening? what is 4iffcreat about listening?

VENEZKY: All right. I axz talking about visual word recegnition.

GOODMAN: But wouldn't it have an accustic dimension?

VENEZKY: Only if you hvpothesize that there is some kind of accustical mediation
between the visual pattern on a page znd the contact you make with {t, say, in
long-term merory, ‘n the lexicon. Wwe are Ciaiming trat there is no acoustical

mediation. I think I could provide evidence for t:at claim.

GGODMAN: I guess I am not quite following you, or, if I ae, I am finding it hard
to believe in what you are saying. You are sayirg that in speasch you can go froa
sound directly to meaning, but in reading you have to go to acoustical-visual

mediation.

VENEZKY: I am not saying tha: at ail. We Bave to go back to the model.

GOODMAN: Where do the two prc-esses, listening and reading, make rapid word

recognition unique? Where do the processes cdiffer?

VENEZKY: They differ up to the point where an item in long-term memory lexicon
is identified. Here is a visual paitern, s-1-0-p bhere; and here is a word ir
its acoustic form, /stop/. We are assuming, to some degree that you have two

independent processes gcing on, and that in attempts to recognize those items,

€a.a process makes a separate reference to a lexicon and says,

1¢
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"Aha, it is the word stop, mearing nai+t." ‘

GOODMAN: But why isn't trere a par:zilei in listerirz “o what you are calling

rapid word reccgriticn ir the visua. modality?
VENEZKY: Ch, I am sure trere :s, Ken. But we are taikirg abtcut reading.
GOODMAN: I keep sayirg, wnat is unigue about it, then?

VENEZKY: What is unique is that you start withk a visual form. Now, you have to
get from the visual input tc scmething ycu can geal with. That's 21l we are
talking about, no magic, nc implicaiions for dialect Gifferences, or meaning.
All we are saying is that th: best evidence avaiiable says you are using

processes unique to visual perception when you recognize what word you have when

you see the letters s-t-go-p. we are S8aying, furthermore, that ther~ :3 no

phonological mediation up to that point.

Now, there seems to be some evidence that would lead you to believe that
once you go to the lexicon tc try to determine if the word is "stop,™ it's almost
impossible to separate access to meaning from access to phonolougical form. The

evidence suggests that it is all there, so readily accessible, it's hard to

separate the two.

GOODMAN: You have been very carcful to limit what you are saying to recogni‘ iom,
and the evidence you are citing is all iimited there. I thought Carl was asking

before whether you had evidence that the word is the unit that people process.

Are you saying thet, or are you saying it's possible that {t's larger than a

word?

_—
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MASSKRO: Smaller.

GOODMAN: Smaller *han a word, never larger?

MASSARO: A study comes to mind, that also answers Jim Juola's question, a study
by Lee Brooks, a very complicated study, tha* demonstrates that you have

orthographic snd phonological regularity mediating word recognition.

It's a very convincing demonstration, and offers evidence against the sight
word method. 1. suggests that you don't get this automatic translation from word

to meaning.

ODMAN: Yes. But you see, you are arguing within the word, you are saying that

the word is the unit. You are citing that in answer to Carl's question--

MASSARO: The answer to his question is that pseudo-words function 1like

That i{s to say a letter string--

GOODMAN: In context, in connected discourse?

MASSARO: We are concerned with the visual resolution of that string. We are

trying to determine what the subject ig able to repo}t about the visual quality

of that ~‘ring.

GOODMAN: That's what I am asking you. Are you then generalizing and saying
that, 1in reading connected discourse, we don't process any units larger than the

word? (Dick gave an example before of the kid concluding that the word was ghe.)

91
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VENEZKY: There certainly would be units larger than the word.

GOODMAN: But how would you explain the very common miscue of the

word

substitution a for the, cr tre basis of ycur arguing that it's the orthographic

regularity that is the pedictcr?

VENEZKY: Ken, you know we are talking about very, very primitive stage

recognition.

We are making a very strong claim in relation to our own concerns. We
saying that it's not a psycholinguistic guessing game at all at this stage;
evidence seems clearly to ruie that out. There are many thinge, though, tha
on in reading that are far beyond what we are talking about. Qurs is a
narrow concern. We would say, in fact, that the more common exzmpl
substitutir, 2 for the, a definite-indefinite article change. It is very ty
of experienced readers, rot inexperienced readers. If pressed on that, w:

very carefully say that that comes in as a substitution at a semantic level.

GOODMAN: But if it happens, can you explain it? And it does happen very ea

VENEZKY: You are refusing to attena to what we are trying to do. We are t
to 1lay out a model, a sequence of processes, that wouid allow us to exami-e
of these steps. What we would hypothesize is that that kind of substituticn

to come in after recognition. ~

If you don't see that it's "the," you could aot, with the high frequenc
observed, substitute something so close semantically, that is functional.

ocannot be a visual perceptual confusion, and we predict totally separate
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of--

GOODMAN: This what I am trying to get you to say. You are saying the ma"

substitution comes after an identification of "the?"
VENEZKY: Clearly.

GOODMAN: And do all such substitutions result then from first perceiving the

word?

VENEZKY: I don't know. But I would be very willing, 1if you tell me the
substitution, to make a prediction. But the important thing here, and the
difference in our methodology versus that of others, is that we are conerned with
how you verify these things experimentally, not with how you defend a particular
position forensically. That's why we present a particular model. The model may
be all wrggg, but. at least it's an organized way of going wrong. It allows us to

build a better model, if a better one is needed.

GOODMAN: I was not arguing about what was wrong with your model; I was trying
to find out what its 1imits are, and how it functions in relationship to the

whole process.

VENEZKY: 1In a very limited, very, very primitive way.

MASSARO: I don't know if I woq}d/éiﬁg that strong an answer to your Question; 1

am not sure that we have data avajilable to answer it. We wanted to show that

orthographic regulgrity facilitates perception. The question your are asking is,

33
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"Could the syntactic-semantic information in context override both visual

information and orthographic regularity?" I don't think we have the answer.

FREDERIKSEN: Wwhat are the instructional implications of all of this? I am
tempted to say that there are none, in the following sense: You have said
nothing at all atout an efficient way to make a person learn the rules of English
orthography. Now, one could do it at the whole word level, or one could do it by
phonics instruction. You have taken no position on what is a desirable way to
train a person to recognize words rapidly. Do you wish to draw any instructionail

implications at all?
VENEZKY: No.
RESNICK: Why not?

MASSARO: Ye don't claim to know what orthographic regularity is; these are some
of the notions we are testing now. There are a number of ways to define
regularity in language, and we wanted to isolate exactly what properties would

k2

help define it.'

FREDERIKSEN: I find all of this very interesting as a psychologist, but from the

point of view of instruction, I don't see it as important at all at this point.

VENEZKY: Carl, I said at the beginning it is not clear whether there will ever

be a change in instruction. We are dealing with a primitive level of processing.

We are saying that if we can show that orthographic regularity of a certaih type

1s essential to word recosnition (and furthermore, that good readers in fact gain

:‘I
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an appreciation of this, and utilize it), tnea it would seem clear that we would
want to find out whether there is a better mechod than the one we are using now.

The answer may be "no."

You nhave to know what planring instruction depends upon, the decision you
have to make. Knowing that is a whole new ball game. Ask the people here who
have developed reading programs how sure they are that the way they introduce

letter-sound correspondence makes any sense at all.

FREDERLKSEN: Would this affect the way that you teach letter-sound

correspondences? Has this had a7y effezt on the development of programs?

VENEZKY: Not at this stage. It may be a long time before we reacn the point

where it ~ill have that effect.

RESNICK: If what you say is true, doesn't it follow that we should continue
something 1like phonics for a longer time, if all you want to do is give students

something to fail back on?

FREDERIKSEN: I don't see how that follows.

VENEZKY: It follows 1in the sense that if phonics succeeds in teachirg
orthographic regularity, given that we want to 80 on teaching orthographic
regularity, and if phonics was our best method, we would want to 8o on teaching

it. It does not say phonics is the perfect method.

n
n
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Anybody involved in developing instruction knows you don't hope tc develop

the perfect method. If you get sometning that works nalf tce time, you're doirg

well.

CHALL: If you wanted tc teach phonics, up to and beyonc third grade, how would

ou measure, for the average third rade class the atilit to
y ’

orthographic regularity? Have you any tests, or can you suggest tests?

MASSARC: Certainly. Mason was abie to show in ner stugy that good readers are

helped by the regularity of words, while poor reacers are not You could employ

the same kind of experimental task to answer your question.

CHALL: You mean I could use existing phorics tests?

VENEZKY: Probably not.

CHALL: Why not?

VENEZKY: Mason took an artificial orthography. Do you want me to pretend I

know, or do you want me to know and say I suspect?

CHALL: You started right off saying you don't know.

VENEZKY: No, I don't think you can use existing phonics tests. You can use my

tests, but you can't use existing phonics tests.
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Existing phonics tests ternd to use all real words. That makes it hzrd to
eliminate word recognition from this kind of ortrographic regularity. Also,

existing phonics tests are not timed.

What Mason did was take special characters from the top row of tne
typewriter and constrain how they could appear (impose some regularity). She
found very large differences among readers. Good readers learned more quickly to
utilize that infermation to find target letters faster than did poor reaaers. It
turns out, unfortunately, that we have a different explanation of the results

than she did, but the idea is close to what we would suggest be done.

POSNER: There was a quarrel about whether a word, at your level of analysis.
might be recognized better than an orthographically regular string. I was
wondering what is riding cn your theoretical thinking that the orthographicaliy
regular string, which hadn't beern seen befo.'e, 13 eguivalent to a word? What

trouble does it cause you if it turns out not to be equivalent?

MASSARO: The only trouble would be if it led people to interpret the result to

mean that words are recognized as wholes on the basis of supraletter features.

POSNER: So is that what you are attempting to avoid?

MASSARO: That's right.

HOLLAND: Speaker requested that his comment be deleted.

VENEZKY: I don't know. Remember our gcal is to help children learn orthcgrapnic

regularity for rapld word recogniticn. The games that Bloomfield played were

pay

[ §




Aprili 12--P.M. 278

really meant for a totally differeat purpose. I should really mention as an
aside that if you can ever get the 1512 edition of the harcbook for the Beacon
method, you will see that Elocmfield really was fooling a 1lot of people. The
Beacon method is as systematic as, if not more systematic, than Bloomfield ever
was. It was not true that the worid was chaos, and Eloomfieid recrdered it in

logical, systematic steps.

STICHT: 1In talking about reading versus auding, do you see a parallel with

orthograpnical decoding and phonological decoding?

MASSARO: Yes, taat would be the parallel.

STICHT: Can you do grapnological deccding in speech? That would be "N2," right?
But you could do phornological decoding ir speech. The point you are trying to
make then is that graphological decoding is some kind of knowledge that comes
from learning about the relative position of letters. It has to do with printed

representation. 1Is that the idea?

VENEZKY: Yes.

STICHT: Ther Ken's problem of the miscue is different. I could do miscue

analysis in the auding, couldn't I?

VENEZKY: If you look at ou:. model and imagine carefully building the further
stages to get all the way up to the end of some kind of readirg process, you find
various points where you could say people could make mistakes. For example, 1if

they think from context that only a specific word could occur at a cercain place,

[
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they may not process the visual features very carefully.

STICHT: That couid happen in speech, too.

VENEZKY: Sure.

MASSARO: Yes.

STICHT: That's the point that I was trying to get to. That moves you away froa

the print-speech problem.

The other point is, what do you think of the typical reading specialists’
prescription of what wide ranging reading is meant to do? 1s that meant to
expose people to the various orthographic types of ccmbinations over the long

period of time, so that they can abstrac*t those regularities?

VENEZKY: I don't know.

STICHT: Let's offer that as a possibility for how people might learr those
combinations. That's, I think, part of your prcblem in finding tke prescription.

I thiok the traditional prescription today is wide ranging reading.

VENEZKY: It is clear that if we are wrong about what type of orthographic
regularity makes a difference, 1 ¢ turns out not to be rule governed (based on
types) but probabilistic (based on tokens), then che controlled vocabulary does

us no good. Controlled vocabulary carries us away from the kinds of experiences

that would build the prooabilities that should be gotten frow natural text.

37
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LESGOLD: I hac trouble finding any evicerce, ac least in  <~uls , tnat <. ower
readers or pocrer reader:z Ziffer in their zbility (o perc:. ve r-letively sczll
amounts of iarguage, martitular:s units uo to trigrezs. NOw, 3t cuggests Ccre
of three thirgs: Flist, s24» rezcsrs, as adults,<zay rave --riz otner pPrcrlexs;
second, tnere 2zy De sumething strner than a2t least the Lowar orcer orthcgraphic
corstraints tnat is tne pcor rezler's sretlem; cor srird, I sust haven't searched
hard encugh. Eut 1 certainly <ccn't know of any evidence srowirg tnat

orthogragnic ruy.e, regularicy ~anir.lationg, cr statistioal kinds of

manipuiaticrns can prcduce 2 si1tu3tion wrere the pcecr rezZer wiil be slcwer or
less accurate :n reportirng p through <r-igraoaz, YCw, 1N more ¢ompolcatzd

situations tnat tend T2 get veycri tne shert-‘terxm Temary  Sgen, tnere are  the
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VENEZKY: Masor has differerc:zc: Katz, Katz, and Wicklurd hzave differences; we

have differences orn level of scund learninz.

CHALL: 'We rave a dissertat:0on cn this wits trigrazes, going frca first to  fourth

grade.

} LESGOLD: That is chilaren.

CHALL: 1Is that wrong?

LESGOLD: 1 made the definiticr =n %re btasisz of 24ult*s.
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