






















































































of nonsense syllables in early transfer training. "The teaching of the
mechanics of techniques of word recognition is best done with materials
which are meximally meaningful to the learner" (Carroll, 1963). "The
"transfer’ stage will have much less confusion for the pupil if the body
of language meanings and language signals used is limited strictly <o
those already within his linguistic experience...contrasts used should-
always be of items within 2 whole pattern,never of items less than-a
word" (Fries, 1963).

© Bloomfield takes an opposite point of view. "The asequisition of
nonsense syllables is an important part of the task of mastering the
reading process" (Bloomfield and Barnharit, 1961). None of these authors
- cites supporting empirical evidence.

.These same authors advocate teaching the relationship of "language.
signals represented by auditory patterns to the same language symbols
represented by patierns of graphic shapes” (Fries, 1963). Such regular
"pattern" relationships often hold over word sets we might assume to be
of "maximal meaningfulness" for the learner. Such a set might be repre-

sented by the items men, can, van, fan, and tan. But the appropriate

pattern generalization holds as well for words of less than "maximal

meaningfulness"” to the child, e.g., ban, span, van, bran. The general-

ization also holds over parts of larger words which, as parts, have no

meaning at all, e.g., han, gan, san, etc,

We hypothesized that it would facilitate the child's acquisgition
of the generalization covering all these cases to use items from each of
the categories mentioned above as training examples. This initial

hypothesis was based on our interpretaticn of several independently
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reported experimental results. In some T—scope* recognition tasks re-
ported by Postman and Rosenzweig (1956), the authors suggest thet
recognition thresholds for word items -irk, for morphemic non-word items

-ing, and for non-morphemic syliables ~-int are approximately egual, pro-

-wided the items are of equal freguency in the language; in their words.

"the failure of English words to yleld lower threshoid than the nonsense
syllables suggests thet the subject is nc less ready to use syllables as
response units than he is English of comparable linguistic freguency”
(Postman. and Rosenzweig, 1956). Results repcrted by Brown and McNeill
(1966) on the "tip of the tongue" phenomena suggest, again as we inter-
pret their data, that word items may be stored in memofy in both a
phonetic - as well as a semantic net. Thet is, subjects are often able to
retrieve information zbout the syllabic structu:e of an item without
being able to retrieve the item itself or some semantic equivslent for
the item.™ Ve know that adults can render consistent and, in some
intonational sense, dramatic readings of Lewls Carroll's "Jabberwocky,"
although this is composed largely of items without definition, referent,
or previous use and thus without "mesning” in any generally accepted use
of that temm.

In-experimeﬁtal situations with populations more similar to cur

own we ind other corroborative evidence. McNeill and Stone (1965) have

*Tachistoscope:. & device for testing perception, memory, etc. by
throwing images of objects on a screen for very brief, measured periods
of time.

**Brown and McNeil give the example wherein a dictionary definition
for sampan "2 small boat used in ithe harbors and rivers of China and
Japan" elicited as responses Saipan, Siam, Cheyenne,. sarong, sanchlng,
and sympoon (as well as the expected jumk).
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found that "children trained with nonsense words made fewer errors dur-
ing the treining period and on the criterion test and did significantly
bettér in identifying sounds found in both nonsense and meaningful words."
While we would not concur wholeheartedly with the McHNeil and Stohe premise
that "to learn to read, the child must be able to hear and to distinguish
the separate sounds in words," their vesults do suggest the exisitence of
a phonological processing capability which may (but which usually does
not) operate independently of syntactic or semantic processing.

It is not surprising that the willingness to consider the sound-
system of lenguage and the meaning system of langusge independently is
more prevalent among linguists than among psychologists, philosophers
or educatgrs; In = passage from the classic work in American linguistic
studies, Leonard Bloomfield states the most generally held view of
historical sound change.

Theoretically we can understand the regular change of
phonemes 1f we suppose that language consists of two layers
of habit. One layer is phonemic. The speakers have certain
habits of wvoieing, tongue movement, etc. These habits make
up the phonetic¢ system of the language. The other layer con-
sists of formal semantic habits. The speakers habitually
utter certain combinations of phonemes in response to certain
types of stimuli and respond appropriately when they hear the
same combinations. These habits make up the grammar and
lexicon of the language.

One may conceilivably acquire the phonetic habits of the
language without using any of its significant forms. This
may be the case of a singer who has been taught to reunder a
French song with correct pronuncistion or of a mimic who,
- knowing no French, can yet imitafe a Frenchman's English.
On the other hand, if the phonemes of a foreign language are
nct completely incommensurable with ours, we may utter sig-
nificant forms of this langusge without acguiring its phonetic
“habits. This iz the case of some speakers of French and
English who converse freely in each other’s Jlanguages but,
'as_we_say,-with an abominable pronunciation. (Bloomfield, 1933),
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This theoretical position is closely related to the practical or
pedagogical position that the transfer from.the graphic system to the
sound system of language can be effected independently of transfer from
the graphic system to the meaning system. Tries' defense of the use of
meaningful materials in the transfer stage iz nct a linguistic defense
but a pedagogical and, in particular, a motivational one. The motiva-
tional Justification may well be warranted; this we must consider. The
point to be stressed here, however, is that Fries' decision to effect
transfer at the "sound" level, using "meaningful” materials, is not a
"linguistic" decision, and thus needs to be supported by evidence other
than linguistic evidence.

it was this phonological processing capabllity which we felt could
be tapped in-the transfer or decoding stage of initial reading-uthat
stage during which the child learns to respond quickly to graphic
sequences in the same mannerlas he does to corresponding vocal segquences.
We examined this question in some detall in our own experiments. In
one experimental situstion (Atkinson and Hansen, 1966) 12 five-year old
children were taught to associate the appropriate sound patterns to a
series of letter patterns. The training was conducted'daily Tor 15
30-minute sessions. The training items were 77 CVC items composed by
taking all orthographic combinations of initial m, n, p, t, ¢, b, 4,

f, h, s end r; final m, n, p, t; b, d, g; and the medial vowel a. The
set contained 31 word items which appeared more than five times in the

observations reported in John Kolson, The Vocabulary of Kindergarten

Children (1960). These are items which can perhaps be considered of

"maximal meaningfulness" to the children in Carrsll's sense. We were
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interested in observing the relative difficulty that children displayed
in acquiring "nonsense™ as opposed to "meaningful" responses to these.
orthographically presented items.

The mean proportion of correct responses (pronunciation per graphic
exposure) to all 77 word items for all children over all trisls was .898.
The mesn for the 31 items defined as meaningful was .908 and for the 46
non-~meaningful items .891. However, for several individual patterné this

order was reversed., Thus, of the 11 items comprising the consonant + an

rhyme pattern, there were six "meaningful" items (man, pan, tan, can,

fan, ran) and five "non-meaningful” items (nan, ban, dan, han, san).

The mean proportion of correct responses was .893 for the meaningful
items and .909 for the non-meaningful items. Similarly, for the 1k

items comprising the sa + consconant and ca + consonant alliteration

patterns, the mean proportion correct for the seven meaningful items

(can, cap, cat, cab, sap, sat, sad) was .908 and for the seven non-

meaningful items (cam, cad, cag, sam, san, sab, sag) was .933, Our

interpretation of this data is that 1) children can learn to assoclate
regular pronunciations of nonsense items to speliing patierns fairly
eagily, and 2) for some pattern sets nonsense associations appear easier
to learn than meaningful associations.

Ve do not know how many examples are needed to establish a given
reader's ability to generalize over a sound-symbol relationship such as
those we have been discussing. A tentative model for such a determination
is outlined in Hensen and Rodgers (1965). It is obvious that certain
sound-gymbel. relationships which are fully as regular ag the sets we

have cited have an inventory of few items of maximal meaningfulness.
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For example, the two high frequency items cup and pup would seem an in-
sufficient number for acquisition of the generalization which holds

between letter sequénces of the form consonant + up snd the set of rhymed

pronunciations of which /kop/ and /psp/ are members. One has the choice
then of not presenting such items as cup and pup, or of treating them as
exceptional non-patterned items, or of including cup and pup in a practice
series which also includes other .regular items of lesser familiarity or

which represent woxrd partiélsE €,8,, gUP, HUp, rup, sup, yup, etc. The

principzal objecticn to this last course has Dbeen that the learner has

no meaningful "image" for such items as /gap/, /hep/, /rep/, /sop/, and

/vep/, and hence finds these letter pattern-sound pattern associlations
"~ hard to learn.

The datsa reportqd above seem to indicate that this is not necessarily
the case. T@ere are in addition éeveral pedagogical possibilities for
minimizing the objection as stated. First, the items can be made more
‘meaningful” either by showing their use in a fuller context, e.g., gup
in guppy and sup in supper, or by assigning fantasy meanings to these

items after the fashion of Dr, Seuss. Another possibility is to use the

items in brief games where the emphasis is on learning the sound corres-
pondences and not on establishing a tie between a printed form and some
meaningful mental image. Success in learning to pronounce and recognize
nonsense items seems to represent a "real" accompliishment for the child
in the same sense that winning merbles is a "real" accomplishment.
Neither of these accomplishments has an immediate or meaningful reward
other than in terms of the game itself. Our curriculum has attempted

to employ all of these techniques--meximal use of highly meaningful and
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easily picturable word items as pattern exemplars, and as well, assign-
ment of fantasy meanings and use of game - techniques for practicing on -

“other word pattern instances.*

Tenet k4, . o

The seguence of presentation of items for assceiation learning is
determined primarily by a scaling of difficulty of the VCG (or syllabic)
units. The sequence is determined secondariiy by the reguiarity ef‘the
orthographic and phonologlcal corresponden eeag by the productlvity of
the items comprising a VCG set, and by the usefulness (e.g., for story-
writing) of the items comprising the set.

There are several diverse sorts of evidence which tend to support
our assumption 1) that sets of pronunciation units (vecalic center groups
in our interpretation) can be hierarchically ordefed in terms ‘of . .speeker
preference, 2) that this preference hierarchy tends to be %uite pervagive
for speakers of the same language, and 3) fhat this preference scaling

‘presents z useful schema for ordering spelling patterns in teaching
primary reading. The demonstration of this claim is presenfed in Hapsen

and Rodgers (1965).

#We might inject a brief aside here as to the range of "other’
patterned word instances." In the pattern we have been discussing,
pup represents an occurring meaningful and well- formed pattern example;
gup represents an occurring (in guppy) well-formed but non-meaningful
pattern exemplar; vup represents & non-occurriag, non-meaningful but
well-formed pattern exemplar; xup represents a noan-occurring, non-
meaningful and non-well-formed pattern exemplar. In our materisls we
have restricted ourselves to use of the first two pattern example types.
Use of these two provides, we feel, a sufficient number of patterned
items for practicing and learning the relevant sound~symbol general-
izations, useful in their own right as observeble instances of that
generalization. '
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The literature contains supportive studies which we will mention
only briefly, Evidenée from studies of language universals provides
"objective evidence of the difficulty of [consonant] clusters".(Greénberg,
1965). . Greenberg demonstrates ‘that the longer the consonant sequence is,
the lese favored 1s that sequernce in language use. He also demonstrates
“that certain consonant combinations of a given length are universally
less favored than certain other combinations of the same length., From
this evidence we would infer, for instance, that the final two consonant
seque;ce in apt makes the syllable in which it occurs. less favored and
more difficult than the syllable ant in which a different final two
consonant sequence ocCurs. Studies of language change @billet, 1926),
language pathology (Jakobson, 1942), langusge ontogeny (gvagkin, 1948),
gspeech perception (Pickett, 1958), speech articulation (Trubetskoy, 1939),
speech synthesis (Liberman et al, 1959) and second language learning
(Rodgers, 1967) similarly suggest the existence of such a hierarchy of
preferred VCG types, and are in substantial sgreement as to the basic
features determining the hierarchical scaling.

In cur experimentation we have‘attempted to measure the extent to
which young speakers are influenced by VCG preferences similar to those
demonstrated for adult speskers (Greenberg and Jenkins, 1963), and
further, to see to what extent such preferences might be reflected in
early reading behaviors. In one experiment children were taught to
render appropriate pronunclation responses to orthographic nonsense
sgquencesa 'Each sequence was five letters long and each corresponding
pronunciation was five phonemes in length. Examples of alternate con-

‘sonant vowel sequences (CVCVC) fegom, of initially clustered segquences
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(CCCVC) strem, of initially and finally clustered sequences.(CCVCE)
brind, and of firally clustered sequences (CVCCC) borst were presented.
Qur prediction was that the difficulty of acquisition would be easy.to
hard in the order presented above.  The results significantly confirmed
this prediction. In other studies we examined performance on highly
familiar words of the same syllabic shape {(CVC). The preference ranking
predicted on the basis of Jakobson and Halle's interpretation of the
sonority theory (Jakobson and Halle, 1955) was generally confirmed.

The results of these studles led to sequencing principles for the
initial vocabulary presentation. This sequehce is presented schematically
in Table l. Typical of these principles are the following:

" 1. VCG sets containing =ingle consonant elements are !introduced
before those containing consonant clusters (EEE and rap before
trap).

2., VCG sets containing initial consonant clusters are introduced

before those containing finsl consonant clusters (EEEE before

post).

3. VCG sets containing check (short) vowels are introduced before
\
those containing letter name (long) vowels (met and mat before

]
meat or mate).

L, 8Single VCG sequences are introduced before multiple VCG

sequences (mat before matter, stut before stutter).

" More detailed decisions were required to determine the order of ..
introduction of specific vowels and consonants within a VCG pattern and

the introduction of specific VCG patterns in polysyllabic words. These

decisions frequently represented a compromise, hopefully clearly defined,
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between linguistic factors, pattern productivity, item frequency, and
textual "usefulness" in that order of significance, (Se; Hensen and
Rodgers et al, 1966, for a fuller discussion of these issuesuj

Tenet 5. -

"Every graphic pattern is presented as a member of a rhyme set and
an alliteration set, the distinguishing characteristics of these sets
being displayed in a matrix format.

In considering the optimality of various presentation formats for
word Items, one is concerned with several different kinds of measures.
Iet us consider three possible presentatidﬂ formats and several of the
more important measures we might use to test the effectiveness of the
presentation formats.

Pregentation Format 1 is the matrix format.

ad at o it
b bad bat bit
a _ dad - dat agit
i fad fat fit

Learning exercises consigt of having the student build words from
column and row intersections, identify a row (alliteration) or column
(rbyme) set and pronounce and identify iﬁdividual word items. The
matrix test consists of having students‘éoint to a particular word or

appropriate word location in the matrix.
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‘Presentation Foxmat 2 1s the list format. Here the same nine'ifems‘
of the matrix might be listed in random or controlled order. Learning: -
is essentially rote., The first word in the Iist is'indicated,‘the;child
does or does not prohounce it, he is shown a picture referent and/orM_q
given the pronunciation of the word, and continues in a similar manner
through the items of the lisf, In the 1ist test the student is asked
to point to a particular word in a list of four to eight words. -

In the sentence format (Format 3) the same word items might be

presented in sentential context (Dad had a tan cat., Dan can bat the

bad cat., etc.). Sentence construction usually reguires foreknowledge
on the part of the student of some "sight" function word items (EEE:'
is, & in the experimental situation). The student is read a sentence
which he alsc sees, and is directed to identify a word in the sentence,
€.g., 'The cat 1s bad, Touch 'bad'.” In the sentence test the student
ig asked to read the entire senteﬁéea
The measures in which one might be interssted are 1) trials to

criterion, i.e., learning time required to identify and pronounce all
word items, 2) short term.and deléyed.recail of word items, 3) identi-
fication and pronunciation éf format learnéd“words in a new format,
e.8., list and sentence format for matrix learned items, and 4) transfer
of training to new word ifeﬁs,

| .Tésts suéh éé those.we pfopose have not,'to our knowledge;)yet
been madé, The-CAI progrém‘permits the gresentaﬁion of alterhate‘formats
in particular iessons and thus ﬁill yield data such as that e propose"

might be gathered. There is, however, some relevant empirical research
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- which led us to consider the matrix format as at least a reasonable. if
not demonstrably optimal means for displaying the regularities which
define spelling pattern sets.

| In the discussion of the presentation of sets of word items, one
encounters two lines of evidence which suggest contradictory conclusions.
We specify our task, or part of it, as an attempt to establish habits of
response to letter and sound patterns. To define and demonstrate the
set of items comprising a pattern, one may present a number of patiern
instances in an instructional block. The items in the block look alike
and sound alike in some particular way. Contrast between items is

minimal. Thus, a typical Bloomfield pattern block is dam, ham, jam,

pam, ram, sem, am. We expect training on such a list to facilitate

learning of subseguently presented items, such as bam, cam, mam, tam, etc.

On the other hand, we know that among adults, lists which have
large perceptual differences among the items comprising the list are
learned more rapidly than lists with small or minimal perceptual differ-
ences among items (Rothkopf, 1958). We might expect, then, that a list
of items of minimal contrast would be diffiéult to discriminate, hard
to learn, but conducive to pattern generaligation, whereas as a list
containing items of maximal contrast would be easy to discriminate,. easy
to learn, but not conducive to pattern generalization. Levin and Watson
(1961a) examined a related issue in a list learning experimént with
children and found that meximally contrastive or "variable" lists of
nonsense items were learned faster than were minimally contrastive or
"constant" lists. No significant transfer (generalization) was observed

in either case.




The Levin-Watson results are less relevant to our own investigations
than might initially sppear. We would, for example, have different views
as.to what constitutes a list of a sufficient nurber of items (W and L .

use only four), as to what represents a "pattern” (W and L "constant”
list items are similar only in medial vowel), and as to what represents
a legitimate test of transfer (W and L used trensfer items having no
letters or sounds in common with the learned lists).

Moreover, in a subsequeat study Levin and Waisoa (1961b) found that
learniﬁg of & constant or patterned list was signhnificantly faster than .
learning of a non-patterned or variable list. In a éimilar study Levin,
Baur and Bostwick (1963) coacluded that when only regular.(or constant;
or one letiter to one sound) correspondences had to be learned, a constant
list facilitated such transfer learning better than dild a variable list.
This was felt to be a special case:for Spanish children, in that Spanish
displays a relationship of the orthography to the phonclogy which i;
regular or constant in the above sense. Theoretically, this result
would also apply to English children as long as they encountered only
constant items, f.e., items ﬁhich display a consistent one to one corres-

-pondence between orthography and phonology.  This, of course, returns

to the cruecial question which we have raised previeusly; that ig, if we

teach initial reading as if the relationship of orthographic to phono-

logic patterns in English is one to one, does this later prove

facilitating or inhibiting te the student in actual reading performance

on materials containing a noxmal number of irregular patiern correspondences?
Colleagues of Levin and Watson report studies which show that young

readers intuitively "percelve some regularities of correspondence between
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the printed and writien terms and transfer these to the reading of un-
familiar items. . This generalizing process undoubtedly promotes reading
efficiency and could be facilitated by presenting material in such & way
as to ernhance the regularities and speed up their incorporation” (Gibson,
Osser and Pick, 1963). In-an earlier T-scope recognition experiment,
Gibson, Pick and Osser (1962) concluded that the appropriate unit over
which such reading generalization takes place is "neither the single
letter or the whele word but & higher order invariant derived from
grapheme-phoneme correspondences.” The matrix presentation is a format
which we believe displays such "higher order invariant" patterns in a
manner that most “enhances the regularities.”

The practical question of what form of presentation does most to
"erhance these regulerities” was considered by Silberman (1964) in some
learning studies somewhat more comparable to our own. Silberman was

concerned with the design of a program teaching spelling patterns that

optimized learning of the items and, more particularly, optimized transfer
to similar but novel items. After a number of program comparisons,
.Silberman‘concluded that "chiidren do not necessarily induce letter-

sound relationships upon being exposed to whole words and that a synthetie
.approach (building whole words ﬁut of ﬁarts) produced results superlor

to those obtained with the general program which was restricted to whole
words." Successful performance with a subseguent analytic approsch
program suggested thet the part to whole or whole to part sequence.is

less important than "that both whole words and thelr parts be explicitly
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‘included within the program." Specifically, program comparisons con-

trasted the effectiveness of various presentsations of the pattern items

comprising the matrix below.*
an it gt in
iy fan fit fat, fin
r - ran o orit rat rin
S san sit | sat sin
m mE, ) mit‘ mat min

The diagonal items fan, rit, sat, and min were not taught and were

used as transfer test items. The program yielding maximum transfer was

composed of 757 learning items presented over a period of 11 days. This

progrem instructed students in “amélgamatiom” of initial continuent

consonents with final rhyme patterns (¢ + VC - R + AN - RAN). A com~

parative progrem teaching amslgamation of CV + C {RA + N maHAN) proved.

congiderably less effective.

The program of amalgamating or blending initial continuent conso-
nants with final rhymes was achieved with some difficulty. 51lberman
notes "some children would congequentiy pronounce RUHAN rather than

RAN when asked to put the sounds together and say thew both qu1ckly

This problem becomes considerably more severe when non-continuents

appear as lnitial consonants, e.g., p + an, ¢ + an, b + an; t + an,

*Silberman uses matrices in the discussion of experimental patternp
but not as instructional devices
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d + an, g + an. This is one of the principal reasons why, while agree-

~ing with Silberman's general concluglons, we encourage children to see
-l'the. 'explicit components of the matrix learned ifems on the axes, r ,
but to\ggl_only the whole word or syllable in the cell., Silberman found
no problem in transfer from pattern reading to reading for meaning and
notes that "in every case if the child could pronounce the word he was.
also able to match the word with ite picture." OQur own results confirm
this finding.

Our discussion of the matrix as a means for presenting and teaching
alliterative and rhyming patterns should note, at least in passing, cer-
tain CAL system desiderata. The most imporéant of these concerns our
‘Intent to make on-line, real-time decisions as to the eoptimal program
Sequences for each individual student. A straightforward approach for
arriving at such decisions is to look at the gross response scores for
‘each student after the completion of a certain block of material and to
declde bn the basis of these scores whether he should proceed, repeat,
of review. A more sophisticated approach to this decision making islto
attempt to determine those aspects of the léarning materials which are
particularly trouble-some or irouble-free for the individual, and to
provide materials concentrating on, or-in the second case, minimizing
instruction in the criticél areas. The issues here are essentially
parallel to these clasgicaliy discgssed as achievement as dpposed to
diagnostic testing.

Tt is our conviction that the evaluation of student progress should

be diaghostic in nature and that the diagnoses should be as thorough as
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we can feasibly meke them. Since the mass of CAL evaluated responses
made by the student are multiple choice responses in one form or anpthgr,
1t follows from the previous discussion that the structure of the_a;térnate
choices must be diagnostically analyzable 1f the program.is to isolate
individual reading problenms and prescribe_appropriate_@iagnbsﬁic blqckso
This is a principal reason why features of phonological, morphologiqal,
_syntactic, and gemantic structures are analyzed, taught, and tested in
separate instructiconal blocks as well as in blecks stressing tﬁeir Coor-
.”dinate Tunctions. | |
Likewise, in that instructional block stressing graphlc and phonetic
correspondence patterns (the matrix materials),_we wish tq evaluate those
features which cause individual difficulties in word recognition., The
natrix format permits a falrly straightforward analysis of several dif_
ferent types. of errors in word recognition. This classification of word
recognition choices allows a comparison of a student's performance zacross
lesson sections and suggests the selection of particular remedial mate-
rials focusing on individually releyant word recognition criﬁgriaa‘ In
the following. matrix, for example, the student might be asked to Identify

(touch and say) '"bat."

ad oat o it
b | pea | vat | bit
a dad dat ait
£ fad | fat £it

Ly




Correct selectlon would be registered as such.  An.incorrect selection
oflégg‘would be classified as a final consonant error, selection of bit
a8 & medial vowel error, selection of dat as an initial consonant error,
selection of fad as a random or "other" error. A consiétent péttern of
error types suggests an appropriate instructional focus. An inconsistent
pattern of errcrs suggests, perhaps, the desirabllity of a more basic
"phonicsg" type presentation. It might also suggest inattention or lack
of motivation on the part of the student. Identification of these
problems is obviously the flrst step to thelr remediation.

Tenet 6.

- Word items presented in the matrix format, emphasizing the regularity
of graphic .and phonetic pattern correspondences, are immediately intro-
duced in various sequential contexts which emphasize somewhat independently
the morphological, syntécfie, and semantic functions of these matrix.
learned 1ltems.

This position raises several controversizl issues; the following
are possibly the most crucisl: 1) the status of lingulstic unlts as read-
ing units, 2) the status of linguisticaily defined markers as reading
cues, and 3) the separability of phonological, morphological, syntactic
and semantic task skills in the instructional programa.'

Some discussion of the status of linguistic units as reading uniis
~can be found in ocur previocus tréatment of linguistic and psychological
units. Although there have been several attempts in reading research to
find some correlation between reading uﬁits (defermined; say, by studies
of visual blocks defined by eye movement), and linguistic units such as

phrases or clauses (determined by descriptive grammars), these studies have not
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proved particularly revealing. (See Dechant (1964), and Anderson and
Dearborn {1952), for discussion.) One experimental technique for examin-
-ing the relstionship between linguistic and "natural® reading sequences .
ig discussed below.

Hopefully, studies now underway will provide some information con-
cerning the second issue, that of the status of linguistically defined .
markers as reading cues. It has gererally been agreed that the sentence
represents a "natural” (well-marked) seguence common to bothk speech and
text.® We were interested in the relationship of various otﬁer types
of linguistic constituencies to spscific reading tasks. The par@icular'
igsue in which we were inﬁereéted'coneerned the effect of linguistic
context on the identification of unfamiliar word items. A pilot study
was designed which would hopefully suggest some apprcaches in investi-
gating this issue. The following represent the congtituencies in which
an "unfamiliar” word item was preseuted:

1) streg (no constituency)-

2) White streg {pre-modifier)

3} The white streg (noun phrase)

L) Ate the white streg (sentence predicate)

5) The old horse ate the white streg (sentence)

Several different sets of similar items were presented individually
to second graders in two school communities as & “read and explain” task.

Our "disadvanteged” school test group showed a slight but comsistent

*The larger units by which texts are usually sitructured, e.g.,
paragraphs, chapters, and books, are linguistically undefined.
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preference for the pre-modifier constituency, that is, they showed =
decreasing tendency to define or to hazard a pronunciation for the un-
C known. item streg as the context enlarged or as gtreg was presented in
isolation. The middle class school test group showed an equivalently
slight but consistent tendency to favor the sentence constituency.
Although each child did receive examples of each sentence type, the
number and composition of séntences were ilnadequate to Jjustify strong
claims on the basis of the data. Similar results obtained in a more
thorough study would suggest re-examinetion of some fairly deeply in-
grained practices in the presentation of words "in context."

Additional informal evidence concerning the relationship between
linguistic markers and reading cues has been noted by Fries and Lefevre.
Both Fries and Lefevre advocate rather explicit teaching of the morpho-
logical and syntactic cueing system in reading instruction, but offer no
suggestions as to the optimal means for teaching this system or evidence
as to how graphically cued linguistic markers are used by competent
readers.

The third issue. concerns the separability of "phonological,”
"morphological,” "syntactic" and "semantic" attack skills in the in-
structional program. There is, unfortunetely, little empirical evidence
on this issue, but we would interpret the consensus of pedagogical
opinion to favor an integrated presentation of attack skills rather than
the somewhat analytic one we have chosen. One justification for thils
analytic course can be seen in our attempt to "factor out” those elements
of reading instruction and reading intefpretation that seem to cause

particular students to experience difficulty with particular materials.
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Certainly one way to evaluate the relative influence of these factors is.
by attempting to teach various interpretative skills independently, mea-
-suring the impact of training per se, as well as the impact of the training
cn general reading skill.
. "Phonologicel” skills are taught through the device of the matrix

and various rhyming and elliteration games which are discussed elsewhere.

"Morphological" skill exercises can be considered &s having essen-. .
tially“two forms. In one type of exercise, words of contrclled phonological
_ shape (previously learned matrix items) but of different form class (e.g.,
nouns versus verbs) are multiple choice answers in the context of a
sentence read by the students:

sad

The sit snapped the trap.

rakt

Word selections thus cued by infer-word combination are likewise:cued.

for grammatical. form class by appropriate intra-word combinations. Thesge

combinations involve affixation (snap, snaps, snapping, snappy, shappily,

unsnap, unsndpping) and compounding (snapshot, gihgersnap).

In an experiment concerned with intra-word cues and morphological
distinctions, Labov (1966) presents interesting experimental data showing
~that morphological distincticns which are not distinguished in speech .
are also often not observed in reading. Thus, in test sentences such
as "When T passed by, I read the poster," the subject is cued to the
proper pronunciation of read by the -ed marker of the verb in the

subordinate clause. Labov's results showed "that -ed is interpreted

correctly less than half the time" by the experimental group of New - .-
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York Negro children. This suggests that when the past tense is_unmérked
in speech due to a shortening of final consonant clusters {passed

/peest/ - /pees/), it is likewise ignored in reading where the distine-
tion is well-marked by the letter sequence -ed. Labov ergues thaﬁ it is
important in reading instruction to stress the linguistic cueing function
of the graphic seguence -ed, but that this is quite a different matter
from getting the student to render a correct pronuaciation of final -ed,
either in reading or in normal speech.

A form of syntactic reading skill exercige cqnsists of the presen-
tation of a set of briel sentences which we refer to as "expansion frames."”
These provide patterned seniences in which students can practice recog-
nition and pronunciation in context of newly acquired items. These are
"frames" in the sense that they represent a clearly delimited number of
sentence pattern types (8) that are introduced early in the reading
program and continue without permutetion of the "major" elemenfs, They
are "expansion frames" in that after a determined number of exposures
(approximately 20), the frames are augmented by syntactic adjﬁncts,*
ugually in the form of medifiers which the students may or may nct have
met previously in the lesson materials. The development of the frame

type noun-verbe-noun might be as follows: 1) They (verb). 2) They can

(verb). 3) They can (verb) it. U4) They can (verb) it now. 5) There
they can (verb) it now, and so forth, where new matrix-learned verbs

are presented in the (verb) position.

#3ee Harris (1962) for discussion of adjuncts.

by



The purpose of these expansion frames involves several independently
evaluated issues: the frames reinforce inter-word form class cuelng; they
vrovide a natural and femillar context for recognition practice of .new-
items in sentential setting; they encourage sentence pronunciation with -
natural intonation; and they promote high speed recognition of items In
context as well as high speed recoguition of the context itself. These
exercises lock & bit like pattern practice drills in second language
learaing and have many of the game faults and virtues. It should be
stressed that these exercises are performed at high speed. ' A total lesson
block of 25 expansion-frame sentences is presented for reader pronuncia-
tion and lnstructor reinforcement in less than two minutes. A typical
pattern is the following: & student is asked to read the sentence aloud:
when it appears and to finish before the instructor voice pronounces the

sentence {2 seconds after appearance). ‘They can Tlap it. They can trap

it. They can snap EE,,,, Wnat's &8 snap? What's a tyrep? What's a flap?

«oss They're too flat., They're too fat....

The similarity between the basic expansion frames and the kernel
_sentence types in English as described theoretically by Harris (1962)
and pedagogically by Roberts (1962), is not accidental. It is our hope
that an analysis of response speed and accuracy over certain syantactic

" in the sense here dis-

sentence types will suggest if "sentence type,’

cussed, is correlated with any significant measurz of reading behavior.
The sections of the instructional materials stressing "semantic"

interpretation of matrix-presented word items represents a fairly

traditional approach. One section assures thet the student is famiilar

with the meaning of items as they are used in the lessons. Thege
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"usage" sections stress semanticlfdndfidnrrather than paraphrase or
Synonomy. A typical presentation item asks the students to identify and
pronounice a word "thaf means something you migﬁt use fo hit.g.baseballa“

Semantic function in context is the focus of another lésson section;—
the wh question section. Here controlled question patterns initiated

with the so-called wh words--who, what, where, when, why, how-- are

presented to the student after the initial presentation of an information

sentence or text. (Who hit the ball? What did he hit it with®? Where

did he hit it?) Variables of interest here are 1) the type of wh
“quegtion, 2) the type and length of information text, and 3) form class
and position of the appropriste response word(s) within a particular |
information text.

Ar objection, with which we Would.have to agree, was raised at the
last Claremont conference by William Iverson: "As an outside observer
it seems to me that the computer-asgisted program above the senténce
level is less well defined than that below the sentence level' (Iversen,
1967). We would further concur, at least in part, with Iverson's ex-
planation for this failing. "Adequate hypotheses about comprehension
‘in the larger pieces of discourse are only partislly formulated"
(Iverson, 1967). As was suggested earlier, the area under discussion
is one in which there is a dearth of relevant empirical data? It is
our belief that our progrem results will provide some data“relevént to
certain propositions of general Interest. These propositions, in sum,
are as follows: 1) that word discovery and textual interpretation ére
tied to the reader's ability to meke optimal use of phon@logical,

morphological, syntactic and sementic cues in the text; 2) that such:
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cues are linguistically defihable; 3} that these four types of cues can
be taught somewhat independently; 5) that the effect of this teaching
con certain specific and generél reading Skills'can be measured; and

_6) that these measures will yield valuable information as to the use-
fulness of particular cues in particular texts for pafticular readers.’
Tenet 7. |

Patterned word items appear in pcems, storles, essays, and descrip-
tions in which the features of pronuncié%iong grammatical funétion, and
meaning of word items are shown to function conjointly to convey the
writer's intention to the reader.

Presently it is difficult té discuss this tenet in specific de%ail;
as there is little evidence to suggest by what internal prbceés‘the
skills taught in the first stage of reading become automatic and are
differentially applied to differeﬁt types of reading materials.

rAgain, it is important.to stress that this paper has been dévoted
almost exclusively to one stage of reading--that which we consider to
be initisl and highly crucial. This is the stage which.Fries calls the
transfer stage, which Carroll calls the translation stage, and which we
nave referred to elsewhere.as the decoding stage. As to those stages
of reading which Fries calls the "productive" stage and, later, the 7

' we have offered some specula-

stage of "vivid imegination realization,'
tion but little specification. In our discussion we have tried to
suggest how coordinated exercisee stressing grammatical meaning, function,

and intonation of sentential sequences will lead beginning readers to

reading interpretations of the types stressed in these subsequent stages.
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We can, at present, maske less useful geﬁeralizatiqns.about the processes
by Which an individual ultimately develops or fails to develop an adult
mastery in reading.

We feel that transfer or decoding skills can and indeed should be
taught as general skills which are subject-independent. However, wﬁén
thesé skills have been developed and demonstrated in high speed recog-
nitiqn and response tasks, the subsequent stages of reading iﬁstructiom
can best be considered in the specific context of the subjéct field of
the texts to be read. This assumes, for example, that narrative and
expdsitory prose have different styles and functions; and acccrdingly
reguire different skills on the part of £he reader as interpreter. We
feel intuitiﬁely that this is true, and.several studies éuﬁporf this
proposition. Robinson and Hall (1941), for example, find low correlation
between reading scores in art,.fiction, geology, and history, even when
fext selections were prepared by the same editor. ﬁbwever, such studies
do ndt point toﬁard the factors of similarity or dissimilarity'accounting
for these correlstions or lack of correlations., Our own materials, in
_ which we vary text subject while holding vocabulary and sentence con-

‘ plexity relatively constant,.will:hopefully provide further insights
into this issue.

_ In this paper we have tried fo state cur intuiticns about primary
reading acquisition in;the form of detailed and testabdle propositions.
At the moment, we lack similarly detailed propositions guppcrting our
intuition about the linguistic, psychological and pedagogical features
which distinguish styles, functions, and interprétatioﬁs of various

types of narrative and expository proéeo It is our hope that the
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program we have outiined, in conjunction with accompanying programs for
data collection and analysis, will suggest such propositions in this -

relatively unexplored area.

Summary.

Some contemporary views on the role of linguistic scignce in the
design of reading materials and the teaching of ﬁrimary readingﬁwergl
contrasted. Four areas of linguistic studylrelevant to reéding Qeré 
briefly examined: 1) the structure of tﬁe speech systen, 2) the strgctufe
of the graphic system; 3) the felationship of graphology to phonqiogy%_.
and.h) the comparative syntax of équen and written English,r ‘. -

Ps&cholinguistics and'applied ;ingﬁistics wers yigwed aélbéssiblglb_
interfaces between the séecific_inquiriesrof linguistics and therspeciﬁié
rgquirements of instructiop.in.reading, Sﬁme classicai afgumégtg a§”£or
the relaticnship of_liﬂguistic deﬁcriétion and psychélogical fﬁnqtiéﬁ‘
were reexamined in terms of problems in design Qf an initial reéding‘
curriculum. The adeptation of the curriculum to the_individqal ;gafﬁing
characteristics of the student participants was vieﬁed as a centrgi o
problem of education and of computer-assisted instruqtioﬁ (CAi) partic-
ularly. The Stanford curriculum in computer-assisted instruétion io “
beginning reading was introduced_as consequent of the preceding con- |
slderations. Seven psycholinguistic propositions of the Stanford
curriculum, in the form of tenets, were proposed and discussed in terms
of 1) contemporary pedagogiéal opinion, 2) felated empirical researéh,

3) experimental invesﬁigations by the Stanford groﬁp, and L) p?actiéal

consequences in the curriculum materialis.
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TABLE 1

IESSON SEQUENCE
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ceheg
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