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Isrefoce

The'important reiationship of linguistics to fending has long been recognized
but seldom has it been adequutely exp.oited. Many linguists feel that when
pcople read, they ‘call on what they know about language form and use in
ways which we, as yet, little understand. Many reading specialists, likewise,
’ feel that reading is some type of language.procéssing operation in which the
' language takes the form of print on the pﬁge. Although both the fields bf.lin-
guistiés and'reading-are concerned with meaning, therc has been little'shating
of ideas across the fields. A great deal of mutual focus, in the past, has been
on lettcr sound correspondenr . Thxs focus has led many teachers to consider
the contrlbutxon of linguistics to be 11tt1e more than;phonology Some read1ng
people, in fact, erroneously think- of thlS Lontrlbutlor as '"'the 11ngu1st1c
.approach." . ‘ . i
i As the title indicates, this series is dedicated 40 the br1ng1ng together
of 11ngu1st1cs and readxng It is intended to presenJ both techn1ca1 and prac-
tical matters wh1ch contribute to the comprehen51on of the prlnted page. The
various’ issues in the series will be theme oriented, centerlng around a specif-
ic_concept or approach for hhlch both the ficlds of ljinguistics and reading ‘can
benefit. The ultimate goal of the series is to open/1n51ghts about reading to

11ngu1sts and 1n<1ghts about linguistics to readxng specialists.

Roger W. Shuy
. March 1977
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Introduction: Attention and Individual
~ Differences in Comprehension’

"+ Half a dozen years ago, a massive review Of the reading research’ literature

' concluded that "the reading problem” in the U.S. is not explainable in terms of
the ability to learn--or the inability to 1eafn--grapheme-phoneme corresponden-

. ces. Rather, it has to do .with the difficulties that people have in compre-

| 'Hending spoken, as well as written, mesSages (Corder, 1971). This conclusion is,
[+ ©of coursg, completely, consistent with the obvious, but oftentimes overlooked

|' ~observation that the reader's comprehension of written language depends upon the
: Teader's comprehension of language. . : . ’
; Understanding of the processes involved in reading comprehension,’ and un-

E derstanding of breakdowns and failures in reading comprehension procusses, need

j to build upon an understanding of how spoken language is comprehended. There is

‘a8 commori core of linguistic knowledge, skills, and strategies underlying an indi-

vidual's reading, listening, speaking, and writing. » Inquiry into\language

structure, language use, and language variation is necessary to-improve current
procedures for diagndsing and remediating Treading comprehension pro ems. There
are three strong arguments for coordinated inquiry on language and reading com-

Prehension. First, there is the evidence Cited above that, at the heﬁxf of "the

reading problem" are difficulties in comprehending cpoken, as well as written,

messages (Corder, 1971). Second, for purposes of diagnosis and remediation, it
is important to know the extent to which an individual's reading comprehensgion
difficulties are due to problems in dealing with written ‘language specifically,

Or problems in dealing with language, whether spoken or written (Sticht and Beck,

1976). Third, the evidence of transfer of training from listening skills to

Teading skills indicates that skills necessaTy for reading comprehension can be

- effectively and efficiently taught as listening comprehension skills; once taught

T as listening skills, these language comprehension skills are automatically acces-.
sible to the lea#ner in his .reading comprehension activities (Sticht and James,
1977). S . o .

. The papers/in this collection provide 2 number of perspectives on the
central role thft language plays in_reading comprehkension.- Two themes emerge as
Crucial to deeper understanding of reading comprehension: the role of attention,

. and the role of individual differences. 'ReSearch in reading comprehension, like
research in cognitive psychology, has been far more concerned with individual
commonalities and far less with indjvidual diffeyences in the linguistic, cogni-
tive, ferceptyal, and affective factors that may have a determining effect on an
individual's reading comprehension. Arguments advanced in support of the study of
linguistic variation also applyjto the study of variation with Tespect to reading
comprehension. ‘

' Thi's colllection points <o
for fufthe?éinquiry into readi

he role of attention as an jimportant focal point
g comprehension. ' What the reader attends to, and
how he allocates his attention /in. reading determine the accuracy, depth, and
efficiency Jof his comprehensio Very recently, there has been a significant
' convergencé by researchers from different fields on attention as a major factor
- in reading|comprehension, readfing development, and reading disability. This
' introductipn providés a brief [discussion of attention as a major factor in _
Teading comprehension, and copments on the various types of linguistic structures
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attended to by the reader as he extructs-meaning'from written language. TFollow-

ing that, the contributions that cach of the papers in this collection makes to
the study of reading comprchension are briefly noted.

Attention is a vital contvol mechanism in our cveryday information proces-
sing activities. 'We may drive right past a stop sign because we were so engros-
sed in ¢onversation with our passengers that we stopped pa)1n5 “uttention to our
driving. While at a lecture, we may 'tune out" or stop paying attention to the
speaker, and then be startled back to attenticn by the sound of the audience
applauding. Or we may suddenly realize that we have "read'" the ‘last few pages in
a buok witnout ''paying attention," and conscquently, we have to rercad them.

Students in some classrooms spend about twice as much time paying attention
to the teacher as do students  in other classrooms; the amount of time that stu-
dents in "slow" reading groups spend attending to the reading task may be far‘
less than for .students in "fast" rcading groups (McDermott, 1976, 1977). The '
amount. of time that students spend attending to an instructional task is an.
important variable determining whether or -not they learn (Wanat, 1975). A study
exploring the widely held view that, in the U.S., girls are better rcaders ‘than
boys, suggested that, the sex difference favoring girls frequently found in read-
ing achievement seems to be mediated by an attentional variable (Samuels and.
Turnure, 1974). Thus, differences in the allocation of attention in the class-

-room seem to underlie seXx differcnces in reading achievement. The observations

of McDermott, Wanit, and Samuels and Turnure suggest that, at a '"macro' level,
differences in the allocation.of attention may be related to performunce dif-
ferences. in classroom activities such as reading.

One remedial reudlng program worked at tralnlng problem reuders to direct
their attention to various linguistic units serving as accesses to Lomprehen51on
"by making attention necessary ta.successfully complete the task, the experimen-
tal Ss were 'trained' to attend (Heiman, Fisher, and Ross, 1973).' This supple-
mentary attention training averaged a total of four and one-quarter hours per
person, spread over a seven-weck period. At the end of the program, che group
that received the four and onec-quarter-hour-long attention-training program was
more than a full year ahead of the matched control group. Thus, attention was
shown to be an important force in rcading development. A comparison of the
effectiveness of different strategies for tecaching.children to recognize new
words concluded that "the results of the present study support Samuels' focal
attention hypothesis that to facilitate acquisition of word recognltlon responses,
visual attention must be focused on the printed word [unlike the case of a cdn-
trasting instructional strategy, in which other visual stimuli competed with the
printed word for the reader's visual attention]....If we apply the focal atten-
tion construct to reading, high [Q children, who also tend to be the better
readers, seem to learn at a faster rate bécause they focus their attention on

“the relevant attributes of the stimulus sooner than the low IQ chlldren (Slnger,.

Samueis, and Spiroff, 1974)."

There have also been "micro'" analyses of attentlon, currled out 1n lubora-
tory settings. . Such studies have shown that- the reader's allocation of visual
attention to a.particuldr linguistic structure is related to factors 'such as.

~“the immediate constituent analysis of the sentence, and the predictability of

that structure from its linguistic context (Wanat, 1968, 1972, 1976A, 1976B).  In
their enumeration of general principles about skilled reading,_Gibson and-Levin
(1975) identify selective attention to features of words as a first principle.’
Also, ''the -general principle of differential allocation of attention to specific
systems with automatization of others applies to many specific types of reading"
(Geyer and Kilers, 1974)." Furthermore, clinical and experimental studies
suggest that a lag in thc development of sclective attention may be a common:

-factor underlying a range of reading disorders and learning disabilities (Ross,

1976) . Flnally, Shuy (1977) has proposed a framework for a developmental model
of reading in which the rcader's allocation of attention to dlfferent klnds of

f
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linguistic structyres describes different stages ia reading development, diffqrv/' .

ent types of reading tasks, and the effects of different instructional approachés.
(Shuy'a apt term for-these structurcs is language accesses to reading. e points
out that most of these language accesses to reading are. the same language acces-
ses that one uscs to comprchend spoken language, and that one woull also use in
learning“a second tanguage.) Thus, evidence accumnlating from a number of
fields strongly indicates that attention is a major factor in reading comprchen-
sion, reading development, and reading disability. The types of linguistic
units attended to by tho rcader are determined by the naturc of the reading
task, by how far advanced his reading skills ore, and by the naturc of the
instructional program throush which he was tuught to read. Conscquently, it
should not be surprising that there is evidence showing that different kinds of
linguistic units cach play a rolérus readers extract meaning from written

What are some characteristics of the various types of linguistic structures
attended to by recaders as they extract meaning from written language? These

~structures are letters, graphemc-phoneme correspondences, word parts, spelling

patterns, syllables, morphemes, words, phrases, clauses, sentences, and text.
Letters. Many children begin learning to read through programs in which
attention is focused almost exclusively on letter units. . Whether or not mature
readers process individual letters in most reading tasks is, surprisingly, still
being debated. It has been argucd that mature rcaders comprchend text at rates
that are too fast to permit the processing of individual letters (Goodman,
1976C); however, it has also been argued that reading, even for the highly fluent
reader, is a letter-by-letter process (Gough, 1976). Research on visual atten-
tion in reading provides support for this latter view. Rescarch (McConkic and

" Rayner, 1976; Rayner, 1975; Rayner and McConkie, 1974) conducted on the size
' characteristics of the visual display from which’ the réader picks up information

when reading a text addressed the following question: low large is the areca
from which information can be picked up during a single ecye fixation while
reading? According to 'McConkic and Raymer, the actual identification of word
meanings secem§ to occur only for words beginning no farther than four to six
letter spaces to the right of the fixation point. .

What do these data have to contribute to the debate qbout whether or not
individual letters arc processed in maturc rcading? If the maturc reader can
pick up the information neccessary for word meaning identification as far to the
left of his fixation point as he can to the right (McConkie and Rayner say that
this is four to six letter spaces; we will use the average of five), then he should
be able to pick up meaning identification information from 10 letter spaces
(five to the left plus five to the right) per fixation. Since the mature reader
averages about four fixations per sccond (Geyer and Kilers, 1974), the reader can
pick up word meanings from 40 letter spaces per second. I a minute, the reader
can pick up meaning information from 60 times this number of letter spaces, or
from 2400 letter spaces. Using an estimate of seven letter spaces ‘per word, a
reading speed of approximately 340 wpm is arrived at by dividing seven letter
spaces per word into 2400 letter spaces per minute. The optimal rate for compre-
hending text has been found to be about 250 to 300 wpm (Sticht and Beck; 1976).
Since 340 wpm is a very respectable reading rate for an adult, the argument that
the mature reader can process and does process--but not always--letter by letter
must be taken scriously. Thus, letters are language accesses to reading- that are
attended .to by beginning and mature readers. : '

Grapheme-phoneme correspondences. While letters are important language .
accesses, to reading, they are really just part of a language access to reading,
since letters stand for sounds. The reader, whether beginning or mature, proces-
ses letters so as to get to the sounds that make up the meaningful units of his
spoken language. The importance of” grapheme-phoneme correspondences as a ldang-.
uage access in mdture rcading comprehension is still being debated. On the one

i
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hand, there is the conclusicn of the ETS-Berkelcy literature review [(Corder,

"1971) mentioned earlier that the U.S. reading prohlem is not explainable in

terms of grapheme-phoneme correspondences, and there is the view that the mature
reader goes directly from print to mcaning (F. Smith, 1973). On the other hand,
there have been detailed diagnostic analyses of reading comprehension difficul-
ties showing that part of the problem, at leust fur some readers, involves
grapheme-phoneme correspondences: (Sticht and Beck, 1970), and there has been
research showing that the view thut mature readers go directly from print to
meaning holds 'for special situations unlike most reading comprehension tasks
(Kleiman, 1975).

word parts. Children differentially attend to word: parts in rcading (Weber,
1970A, 1970B). A word's beginning letter is the most important cue to recogni-~ |
tion for children learning how to read, the last letter is next most informative,
the middle of the word is, the third most relevant cue. Word shape is the least-
used cue for the sample of .tchildren tested (Marchbanks and Levin, 1965). When
this study of cue-type attended to was extended to "disadvantaged" Kindergartners

" with no reading training, it was found that no cue was prefered; when adults

were tested, half used a decoding-to-speech strategy, while the other half
reported they tried to match by overall word shape--«trategies not -employed by
the sample of children (Blumberg, Williams, and Williams, 1969). The differences
in type of cue uscd by the three age groups indicate that the language accesses
attended to arc determined in part by one's reading developmental stage. The -
finding that half the adults depended primarily on one strategy, while the other-
halt depended primurﬁ;y on another strategy indicates important individual differ-
ences in attentional,:and other information cxtraction processes in reading.
Spellirg patterns. Deaf subjccts are more successful in reading pronounceable .
than unpronounceable letter sequences (Gibson, Shurcliff, and Yonas, 1970).
Since the subjects were cither congenitidlly deaf or had become deaf very carly
in life, they could not be using grapheme-phoneme correspondences to perform
better on some of these letter strings. The rcader ‘(hearing as well as deaf) may
be utilizing orthographic constraints in addition to, or instcad of, grapheme-
phoneme correspondences. A spelling pattern is a scquence of letters that ‘maps
invariantly to a sequence of sounds.. This property makes spelling patterns
important functional units in mature reading .and in reading acquisition.
‘Syllables.” Therc is evidence that syllables are important linguistic units
in reading. The responsc delay for syllables is smaller than the response delay
to the initial phonemes of the syllable (Savin and Bever, 1970). Reaction times
are fastest for the identification of two-syllable words, next fastest for initial-
syllables, and slowest for initial phonemes (Foss and Swinney, 1973). Response
delay in same-differcent judgments increasecs with the number of syllables in the
items being judged (Klapp, '1971)." Also. accuracy of letter identification in two-
syllable words is worsc than for words of one syllable (Spoehr and Smith, -1973).
Thus, syllabic units have properties that affect perceptual processing. A theo-
retical basis. for, and some pilot attempts in teaching child:en beginning reading
skills with the syllable as the basic.unit, arc discussed by Gleitman and Rozin
(1973). . . :
Morphemes: It has been argued that an important language uccess to reading

. is the word's structurc units or morphcmes--stem, prefix, and suffix, and that

when these units arc classified according to their final vowels- and consonants,
they can be arranged into six groups--an arrangement resulting .in spelling and
pronunciation principles with a negligible number of variations (Wolf, 1974).
Wolf cites evidence that, in English, there are only 11 common suffixes, and that
14 prefixes account for 80 percent of the occurrences of prefixes in English
usage. She estimates that highly educated English speahkers use about 2100
morphemes, and that the average person uses-about 1000. Evidence that morpheme
units are. attended to in beginning reading is provided by Sdéderbergh (1976,
1977). : y .
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‘ "Words. There can be little argument that written words are important
language accesses to rrading for mature and beginning readers. A study of kinder
gartners' attention and matching skills showtl that the children's scores for
visual matching tasks involving single letters were significantly greater than
¥or letter clusters; however, the kindergartners' scores for single-letter tasks
did not:differ significantly from their scores for ‘tasks involving the matching

.of whole words (Wanat, 1977). Thus, a word may be as easy to attend to and per=- -

ceptually process as a letter, for children as well as adults, for it was long
ago established that very quickly flashed words can be recognized as easily as a
single letter (Cattell, 1886). : '

Grammatical category is a property that is attended to-by the reader as he
extracts meaning from Written language, as shown by the tendency of adult
readers to make substitutions that preserve the part of speech of words in text
(Runfelhart, 1976). An analysis of oral reading errors of first graders con-
cluded that "the frequency of e¢rrors on a given part of speech was propoitional
to its frequency in the text (Weber, 1970A)." - However, re-examination of these
data showed different error rates for -different grammatical categories (Wanat,

* 1977). Wanat's re-examination shows that the error rate for verbs is approxi-

mately half the error rate for personal pronouns, common nouns, and function
words. . The verb error rate is somewhat smaller than-the error rate for proper
nouns.  This.re-examination of Weber's data suggests that, for beginning readers,
the verb may be more resistant tc change than other grammatical categories.

With respect to mature readers, the verb was the grammatical category most
resistant to having it$ part of speech changed by readers' substitution errors
(Kolers, 1970, 1972). , o '

The length of a word is another property that is attended to by the reader
as he extracts meaning from written language (Hochberg, 1970B). Word length is
a cue to the kind of information conveyed by a word (e.g., function words are
short- while content words are long). The length of a word is also a cue to the -
amount of information conveyed by a word (Goldman-Eisler,. 1969). She found that
informativeness was directly related to word length, and that cognitive (as
opposed to grammatical) pauses in spontaneous speech were related to the unpre-
dictability (informativeness) of the following word. Thus, Goldman-Eisler iden-
tified two pause systems operating in spontaneous speech--cognitively determined
pauses and syntactically determined pauszs. These same two pause systems have
been identified in the visual pauses that.the reader makes as he allocates his

‘attention to text (Wanat, 1968, 1972, 1976A, 19768B).

Interword spaces are anothér property that is attended to by the reader as -
he extracts meaning from written language. When interword spaces are filled in,
the loss of cues to word houndaries interferes with the reading fluency of older:
children, but does not have the same adverse effect on the reading of Younger
children (Hochberg, Levin, and Frail, 1966). . :

Phrases. The phrase is a linguistic structure that functions as a language
access, to reading for mature readers more so than for younger readers; the
linguistic unit that mature readers "work on" in their short-term or working .
memory tends to be.a phrase (Schlesinger, 1969). Evidence that phrases are
treated as units in readers' allocation of attention to text comes from data
showing that regressive eye movements tend to take place within, rather than
across, phrase units (Kennedy, 1967), and from additional data showing that the
reader's visual scanning of sentences is sensitive to their immediate’ constituent
analysis (Mehler, Bever, and Carey, 1967; Wanat, 1968, 1972, 19764, 1976B) . -~ '

Clauses. It has been argued that the clause is the most significant lang-
uage access to reading: '"...meaning can be derived froim written language only
when underlying clauses and their interrelationships have been inferred. Thus,
the most significant unit in reading is not the letter, word, or sentence, but
the clause...(Goodman, 1972)." A study of the high speed extraction of semantic
features explored the role of the clause in reading comprehension (Wanat, 1977).

9
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This study Showed that the ability of mature readers'to correctly extract the
semantic features of words trom particular grammatical categories deponded upon
the typg/of clause in which tnat item appeuared.

Sgntences.  Another linguistic unit whose properties affect the reader's
tion of visual attention is the sentence.  Sentence types that are less
;;})Lturally predictable reguive morc visual dttention on the part of maturc

redders (Wanat, 1968, 1972, 1976A, 1976B). Also, the ability to deal with the
inguistic propertics of sentence units differentiates between better and poorer
.~ young readers, for while both good and poor first grade readers show equal lin-
7 guistic skill in substitution errors that arc grammatically appropriate to the
. part of the sentence proceding their mistake, the good readers are far more likely
T - to go back and correct a mistake that is grammatically inappropriate to the part
of the sentence followirg their mistake (Weber, 1970A, 1970B). A study of the
effects. on a scntence meaning of oral reading errors made by second and third
graders in a remedial reading program showed that the number of errors that
rendered sentences ungrammatical was significantly greater than the number of
errors that maintained sentence grammaticality while either retaining or changing
sentence meaning; however, the occurrence of errors destroying sentence grammati-
cality was reduced 45 percent in the course of a supplementary instructional
program, showing that young remedial readers can be taught to-attend to the lin-
guistic propertics of sontence-level units (Wanat, 1977).

. Text--beyond the sentence. ‘The information in larger blocks of discourse is
comprehended, stored, and retrieved by generating a 'scenario that holds the
information together (Anderson, 1976). Study of the effects of inter-sentence
constraints.on the sizc of the linguistic unit that mature rcaders '"work on'" in
short-term memory indicates that the connectedness between sentences tharacteris-
tic of most texts increases unit size, and that this effect was significant at the
0.0G5 level; however, the magnitude of differences in processing unit resulting
from manipulation of within-sentence linguistic constraints was two to five times
as areat as the magnitude of differcnces in size of processing unit resulting from
manipulation of inter-sentence constraints (Wanat, 1977). -Thus, while the inter-
sentence connectedness of most texts does affect the size of the linguistic unit
processed in the reader's short-term memory, differences in linguistic constraints
operuting within sentences have a far more potent cffect on the size of the read-
er's linguistic processing unit. With respect to vounger readers, the number of
errors made on a text are, not surprisingly, related to the linguistic properties
of that text (Wanat, 1977); 'however, whether those linguistic properties deal

* with inter-sentenece relations {(as was the casce in the size-of-unit study. above),
or whether those properties deal solely with units no larger than the sentence,
is not clear.

It can be argued that linguistic-cognitive operations such as "inferencing"
can serve as important language accesses to reading. Whether or not one agrees
with this, and whether or not one wishes to deal with linguistic units larger
than--or even as large as--sentences as language accesses to reading, depends
upon one's definition »f rcading, and one's belicfs about how higher levels of
reading skill should be developed. As one moves away from consideration of such

“smaller-sized language accesses to reading as letters, grapheme-phoneme corres-
pondences, and spelling patterns--units that would not cxist without a written
form of the language--and as one moves toward large-size linguistic units, it
becomes less clear that onc can refer to these larger units as language accesses

"to reading without adding the qualification that they are also accesses to compre-
hension of spoken language. In this view, operations such as inferencing would
not be retcrred to as language accesses to reading, but as language accesses to
mean;pg. Operations such as inferencing are broader linguistic-cognitive pro-
‘cesses not limited to ‘reading. Also, it can be argued that the comprchension of: -

_relations between and within sentences is not specific to rcading. Given the \

" evidence that when a new linguistic-cognitive competency is added through listen-\

. ,\.
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ing skills development, {'t automatically becomes ucdessible in the learner's
reading activities (Sticht and Jamos, 1977), it is rcasonable to argue that the
learner's oral lgnguage skills be used to develop as many language accesses to

"meaning as possible, and that the transfer of training principle be depended upon

as the vehicle for making thesc linguistic skills accessible in the learner's read-

ing. The transfer of training cvidence, and the utility of this principle for

reading development, underlines the need for coordinated inguiry into language

and reding development, and it underlines the importance of inquiry into lang-

uage as a means to analyzing reading comprchension. Following arc b:ief notes on

the contributions this collection makes to the analysis of reading comprehension.
The first two papers 1h this collection consider different approaches to the

‘analysis of reading comprchension difficulties. Mackworth studied good and poor
'readers in grades two, four, and six, using a number of cognitive and behavioral

measures to diagnose informatior processing breakdowns and delays. His analysis
of these readers led him to ask: "Why do the poor readers have this great diffi-
culty in predicting a missing word from the verbal context?' He found that,
because of their difficulty in visually linking words, the worst readers had a
very poor mental pattern of a sentence. However, the difficulties of the pgor
readers were not due to visual problems, for there was no recal difference bﬁtween

" the performance of good and poor rcaders on a non-verbal pictwrial task. Mackworth

con¢ludes that the poor readers he studied are stimulus-bound word~culler54 while
the good readers are sensitive to verbal context and can predict what will [come
next. His study shows the kind of information that can be gained by studyjng
reador's attentional processes, and it also shows the necd to analyze individual
differences in comprehension. ‘Finally, Mackworth discusses the hypothesis| that
one cause of poor reading may be delayed development of the brain structuqés
responsible for the production of purposive behavior, and for the creation' of
general intentions and plans. : b

The paper by Fisher and Smith outlines procedures for identifying the causes
of an individual's reading comprchension difficulties. Their paper contifhues the
discussion of attentional processes and individual difference as major issues for
reading: comprehension resecarch by stressing the nced: for understanding how differ-
ences among individuals account for .differences in comprehension performance with
respect to a given text. Fisher and Smith discuss four influences on thd reader's
creation and development of relational structures to hold together--and make sense
of--the text components he tries to comprchend. Next, the authors consider
influences on word processing and the cffects on comprchension of specific.word-
processing difficulties. Finally, they consider the effects of decoding| speed on
comprehension, pointing out that recaders who have to allocate relatively more
attention to decoding processes will be relutively less able to attend to and
process higher levels of information necessary for accurate and efficient text
comprehension.

The next two papers deal with commonalities and individual differences iden- .
tified by research on language learning and some implications of that rescarch for
reading. In her paper, Menyuk points out that while the sequence in which partic-
ular linguistic structures are acquired is similar for children within a given lin-
guistic community, there are important individual differences in the rates at
which structures arc acquired. Also, there may be important differences in the
levels of analysis of sentence structure that different children are able to
attain.--- These individual differcnces at the time of entering school may produce
differences in the acquisition of reading. Menyuk's views about the possible
affects of individual differences in oral .language development on reading recall
Mackworth's'views about the possible affects of individual differences in the
development of atteéntional processes on reading. _

Following Menyuk, Wanat explores implications for reading of some research
in developmental psycholinguistics. Specifically, ac considers research strate-
gies for studying commonalities and individual variations in the linguistic

11 -
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units used by readers to comprebend print,  Fiest, he argoues that rescarch
methodologles of developmental psycholinguists such as Brown and Sdderbergh

need to be used extensively by reading resciarchers and teachers to gain o botter
undorstanding of reading acquisition.  Second, that the text-comprehension strate-
gles of members of diffcrent language-bacKpround proups need to be studied to ”
sce if there ave signiticant proup and individual difterences in the types of”
linguistic units attended to and comprebended.  For this rescarch, Wanat, like
Mackworth, advocates use of line-of-sight measurces--that is, qualitative and
quantitative measurcs of the reader's allocation of attention to different kinds\
of linguistig units. ‘

The next two papers explore cognitive style factors in communication and
comprehension.  Goldberg's paper deals with issues in the assessment of individual
cognitive styles, and with problems of communication and weaning. Stautfer's
paper cmphasizes the pature and development of intention and curiosity as cog-

- nitive vontrols influcncing both comprehension and thinking activitics. Goldberg

contrasts (a) the cmphasis of much psycholinguistic rescarch on individual com-
monalities as opposed to individual variations with (b) the emphasis of much
psychological assessment on an individual's vnigquencss with respect to cognitive
or personality charvacteristics as opposed to commonalitics across individuals,
He discusses resgprch on camponents of cognitive style such as sclective atten-
tion, and rescarch on relationships of these components to language vehavior and
to reading comprchension. .
Stauffer notes that a basic ctement in strategics for learning is intention.
His further comment that the purpose of the rveader determines the nature and
depth of his achicevencent, underlines the two themes in *his collection of what
the reader attends to and individual differcnces as major influences on reading
comprchension.  Stauffer's cxamination of the role of intention in reading, and
of individual difterences in the naturce and development of intentions, recalls
Mackworth's hypothesis that differences in reading may be caused by individual.
differences in the development of those brain structures responsible for the cre-
ation of general intentions and plans. He maintains that reading is a form of
thinking, and that strategies of thinking must be lcarned, and thereforc can be
taught. llis paper considers instructional implications tlowing from these views.
Smith's paper discusses the types of linguistic units attended to in
beginning rcading. ile comments on the limitations of look-say and phonic ap-
proaches, and notes that reading comprehension difficulties in the intermediate
grades may result from exvessive attention in the earlier grades by teachers and
students to phonic principles as the strategy for decoding. Ile argues that lin-
guistic vonteat is an important source of information that should be attended to
even in the carvly stages of recading. He suggests that children be trained in
kindergarten and first ##de in the use of context on an oral/aural plane, so
they will feel comfortable with the use of linguistic context for decoding as
soon as they begin lcarning to read.  Smith discusses the types of information
available in texts that decoding strategies can build upon, and he identifie.
the strategics that yield the greatest etfficiency in decoding.

“

S.F.W.
April 1977
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two-worders managed in hal

| The Ling of Sight Approach

‘ | | | Norman H. Mackworth,
Stanford University

The 1ine of sight camera can tell us just where a poor recader is having d1ff1-

culty. - The Reading Aloud Fixation T}pe (RAFT) scorec indicates how long, on the
average, .each look is at the reading/matcrial, The RAFT score permits an esti-
mate of the number of words that the/child can link together in his fast-fading

.¥isyal image or iconic store. This /initial image lasts for little morec than a
" second, and durlng that brief porio

the words must be coded out into short-term

ﬂemor) ’
Twenty- two chtluren, aged 8 tp 12 vears, ip Grades two, four, and six, wore

studjed. Half of them werc known /to be poor readers. The RAFT scores for indi-
vidyal childrer were closely corrélated with both their reading skills and with
thejr ability to identify a word fthat was missing from a simple sentence. There
was g correlation of-+0.94 betwe¢n the RAFT scores and the time taken to find
the missing word among six alterpative answers.

why do the poor ‘readers have this great difficulty in predlctlng a missing
word from the verbal context? The RAFT scores for the best readers were just.
under 0.5 scconds, but the RAFT/ scores for the worst readers were twice as ‘long.
Thus - the best readers might be/called '"two-worders,' since. they could casily
hold two words together in the/one-second iconic store, while the worst readers
were '"one-worders.'" These worst readers were unable to link two words together
visyally, since the first word would have fadecd from the iconic store before the
second word could be added to/ it. (These estimates are based on the assiumption,

- taken from the literature, that onc visual fixation processes on the average no

more than one word at the 104to 12-year-old level.}

pecausc of this difficylty in visually linking words, the worst recaders had
a very pcor mental pattern gf a sentence. The one-worders took as long as 20
seconds to locate the correft word while the two-worders made about 40 percent
errors on matching two words shown side-by-side and the best rcaders made only
five percent errors. Onc-yorders took three minutes to read a passage which tae
a minute. There was, however, no real difference
between the two groups in their ability to do a nonverbal pictorial task. This
suggested that the differences in the reading task performances -were not duc to
motjvational differences.

The onc or two words held in the visual store are average estimates. rt has
becn shown by earlier workers that the good readers' eyes led their voice by -
about two-and-one-half words on the average. -At the beginning of the sentence
the jead averaged threc words, dropping later to two words. Poor readers, how-
ever, madintained a stcady onc-and-one-half word eye/voice span. (Adults show
spans of three to-five words.) .

. The one-worder is a stimulus-bound word-caller, but the two-worder-is sensi-
tive to verbal context and can predict what will come next. The ability to re-
cal]l the sequence of words is known to be a function of the frontal lobes.
Therefore, -it seems likely that one of the causes of poor reading is the delayed
development of the frontal lobes. This may be why seme children are slow to

" become self-ruled readers, nble to go be)ond thc informati»n given.

© HISTQRICAI, BACKGROUND

Nearly:éberyone knows thut the cyes jump across the printed page by leaps
-and pauses. The h istory of  this phenomenon has also progresscd by leaps and

i ebenan e b e it /
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2 o - Language and Reading Comprehension’

pauses. Indeed, across ‘a century of rescarch it is a story of interest which

has waxed and waned. feast of ideas has been followed by a famine. It is just

SS years since Buswell (1922) published his work on the relation between eve move~
ment in reading and the intellectual processes of the reader. ile showed that. long
fixations are symptoms of intcllectual difficulty on the part of the reader. "The
mental process of the reader is engaged in an effort to analyze the word, during
which the eye increases the duration of its fixa "ons in order to give time for
the reader to arrive at a final solution of the difficulty (Buswell,. 1972).

During the same year Judd and Buswell also rcported that the requirement to para-

" phrase printed text- greatly: lcngthened fixation durat&ons as compared with the-
simple requirement to read the tex:t. “his addj tional cognitive requirement ncarly
doubled the length of the visual pauses. Dearborn (1906) had found earlier that
}iuses were longer on the first rcading of a passage than on the second reading

of that same passage (also sec luey, 1908)

. The Pause Is Mightier than the Move.

Carmlchael (1957) Jummarlved .the theme of this chanter durlng his address to
the 1Sth International Congress of ‘Psychology at Brussels. "Eye movements can be
useful in establishing the temporal limits for some of the higher brain functions

‘that are basic to the intellectual act of the comprehension of meaning i.» read-

ing." Ever since I.heard this statement, I have wondered why even after 55 yeurs,
the idea has not been fully accepted.

) The scientific world has long tended to neglect the pauses made by the cyes
“in favor .o the eye movements. We therefore need to consider that it is almost
100 years since Javal (' 78) described some of the earliest eyc movement studies

_ever undertaken. He sat down and watcked the eyes of children while they were

reading. To assist him he used such specialized optical devices as a mirror and
a magnifying glass. He discovered that the eyes did not sweep steadily over the
page, but moved in jumps. (The fruitfulness of behavioral research is often in-
versely proportional to the complexity of the equipment. )

Although Javal discovered the pauses, it is someth1ng of a hlS orical
tragedy-thal Javal chose first of all to talk about the jumps: 'Les mouvecnents
saccades des yeux." By suggesting the motor movements were the more important
aspect of visual behavior, this early work by Javal sct the stage for others,
despite the fact that Javal himsclf did later pioneering studies on the eye

.pa.ses in relation to reading. The dramatic rush of the cyes from A tv B has an*
" appropriately Parisian glamor and a fiashing appeal. These attractions have too

long obscured the fact that the eyes move in order to rest on a new object. We
travel in order to arrive. ‘the hours that we~-spend at home, at work, or sight-
seelngvln a new city are the meortant ones, not the time spent in travellng
Similarly, the eye moves in order to arrive at a new place where it can gain
information during its pausc. We-can therefore discover how the brain is direct-
ing the eyes by observing wherc and how long the cye pause rests on the outer
world. The study of the placement of the eye pauses can tell us what we wish to.. -
know in cognitive rescarch, especia:ly in reading-related.tasks. In par.lvular, Y
we can discover how words, phrases, or sentences interact w1th the reader's ..
experience.

During the whole of the 20th century, -lata have been accumulating to squort

the idea ment;ggsﬂpiz Huey (1908) that 'most of the reading time is used in a

but an inconsiderable portion of the time is used in the
all the reading time is speit with the gaze vir-
tually at rest. This fact makes 1 the more surprising that it is still
necessary to enter a strong plea for the § s _consideration of the visual
pauses as a source of interesting data for cogn1t‘Ve~ra§earch The move exists

only for the purpose of allowing. the pause to occur in t‘\\Tns-ngEE\Eiiff§\\ "

fixed gaze on the
eye movements.'" Indeed, N




The 'Line of Sight Approach ' ‘ ' _ - 3

Line of Sight Research Is Different from Eye Movement Research

‘New terminology is needed to emphasize the distinction between cye pauses
and eye movement studies. The simplest approach is to talk about line of sight
research as distinct from eye movement research. Linc of sight research deals .
with cognitive studies, while cye movement rescarch deals, with oculomotor con-
trol investigations. For instance, Mackworth and Bruner (1970) and Mackworth
and Morandi (1967) describe rescarch aimed “at understanding how people think

- while they look at pictures. On the other hand, many investigations have.great-
ly added to our understanding of the precision with which the eyes cart follow
moving targets (Stark, 1968). These are separate arcas of investigation with
distinctly different objectives. :

Line of sight research methods can give us much information about the
delays and the breakdown in information processing that are found in children
with reading disorders. By watching where the reader fixes his gaze and how
long he pauses on a particular word, we can study the interaction betwcen the
printed words and the stored recader's experience, In addition, much informa-
tion can be obtained by special situations in which the reader is asked* to solve
some. kind of problem. Such situatiors maximize the amount of relevant data that
can be obtained in-a brief recording time,‘ For instance, Wanat (1968, 1972,
1976A, 1976B) has presented various kinds of linguistic grammatical patterns and’

~ has demonstrated by .recording successive fixations the relative difficulties of
these different ‘arrangements of words. Nodinc and Lang. (1971) “compared scan-

:ning strategies during paired word comparisons by kindergarten and third grade
children.. The two pseudowords in ‘each pair differed only in the order of the

" two middle letters. The younger children were more likely -to move their gaze
to the unchanging outer letters than were the older children. ' The: third graders
quickly learned that only the middle letters were important in making the. compar-
isons. Thus, a brief task-could easily demonstrate growth in the ability to

- determine a rule. LT . P -

Eye movement research, ‘especially training of eye movements, has very
little place in the study or teaching of reading.  * ‘Yerg and Schiffman (1972)
have pointed out that '"it is not the eyes that read . . the brain.”" Dr. Coldberg
is a professor of opthalmelogy, and at the erdof -the book the ‘authors quote the
official statement put out by the major American Societies of Pediatrics and of’ o
Opthalmology. 1In this joint organizational statement it is said;“ﬂ”Thcre is’ no
peripherai eye defect which produces dyslexia." The statement adds that 'no .
known scientific evidence supports claims for. improving the academic abilities.... -

of dyslexic.children with treatment based solely on visual' training (muscle
exercises, ocular pursuit, glasses [Goldberg and Schiffman, 1973])." Goldberg '
and Schiffman (1972) report an cxperikent which demonstrated ‘that irregular eye
movements—of>ﬁoor,rcadprs became normal when they had been taught the vocabulary
of the piece which they were to read.  The problem lay in.comprchension, not.in |
uncoordinated eye muscles.” The brain delays the cyes until the text is undér- °
stood. ~ e : : ‘

’ Bond and Tinker (1967) were ‘therefore completely cdrrect when they pointed
out that ineffective cyec movements do not cause ‘tfeading difficulties, but.are

“the result of such~difficultibs. These authors also noted that "unfortunate

- emphasis on the mechanics of dye movements tended to direct attention to peri-
pheral factors as determinants“6F reading performance rather than to the impor-
tant central processes of perception and comprehension:'. However, Bond and :
Tinker went too far in the opposite direction when they denied that there was any
point "in studying eye movements of poor readers. On the contrary, one or two '

. minutes spent by the child in reading aloud as his eye fixations are recorded. inm
‘an . eye camera can\give a moi€ precise picture of the general vérbal ability with

" print than any other method yet devised. Line of sight studies have already -
proved to be important for diagnosis. Goldberg and Schiffman have already demon-
strated the potenti#l ot-£fhis method fag following even slight progress during
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deny the prediction. Thus visual® choice; as ‘demonstrated by 1 ﬁéapé_sxght, forms,

.an 1nab111tv to predict future wordb from what has ulready been read.

4 ; o - ' Language and Reading Comprehension
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remedial réading. This 'usé of the Lyc Camera. in helping the poor reader could

be its most important function; it could help in both diagnosis and therapy.

.

"Line of Sight Research Earns Its Place in the Reading Clinic

) We cannot see what the brain is doing. We can only measurc its action
through measuring motor responses. We can only know what or how a child is
reading by hearing what he says or watching where his eyes are pointing. - If
we take the point of view that cye movements arc directed by the brain in order
to select information from the outside world, then we can learn a great deal
about this two-way flow of information by sceing what the eyes select. More-
over, by watching the cye pauses at the same time as the voice is recorded in
reading aloud, the eyve-voice span ¢an be determined. This span is the number of
words -between the point fixated by the cye and the word.being spoken. The
span is longer in terms of words when the material is casier and when the
rcader 'is skilled, but the duration of this span remains fixed at about one
second for sk‘lied readers (Buswell, 1920; Geyer, 1968). Geyer showed that

.the cyes may regress or linger on a difficult word while the voice, is steadily

reading what has already been processed by thé brain through the eyes. Geyer
and Kolers (1974) state that "this remarkable” 1ndependence of the visual system

_from those processes it bubqorvos 'is- possible only through the témporal buffer-

ing action of the Ready Storc, a very brief visuii store that lasts for a sec-
ond or so after the ey¢ has ceased to. fall’ upon that image in the outer werld. "o
This iconic store (or Keady Store) was demonstrated by. J. Mackworth (1963) as
retaining the image for onc second or so, during which time the subject could
repeat d1g1ts from a, t&th\tOSCOP]L expoxure, uxth an accuracy of 90 percent or
better. .

Prediction and Hnoituation

Skilled reading is: characterized by CffCLtva prediction. People scldom
look, without looking forward in time. . They have ‘decided. where they will look

*.next before they move- thexr eyns, and thcv have also decided what they expect

to find when they do make = visual- leap onto the next important object or word,
Mackworth, Grandstaff, und Prikram (1973) found that normal childrer soon turned

. their éyes away from a novel event; once they had decided that it was not going

to change again, they looked away to sce-what:elsc might be new. ABut children
with speech disorders were cither very slow to notice the new event, or' else

- they locked onto it, and were unable to discngage. It appeared that these’
zchxldren'w1th speech disorders were unable to form an™ “internat model of a new
‘" event, which would free them from the need to keep on‘lpoking at it. Choice

behavior thit involvés prediction needs to be studicd in the reading clinic for

-both’ d1agnost1c and trainirg. purposes. The bruain predicts what will come next

5n the stream of words, and then the cyes sclect the drea that will confirm or

ich inc!: ude

an importa:-t. part of examining <hildren with reading dxffxcult 35w

-

.Studies.of‘bine of Sigh: in Relatlon to chturcs : , o o i

The cognxtlve action of the. brain in directing the cye flxatxons was
studied at ‘Harvard in the carly 1960s by Mackworth and Bruner (1970). ‘Adults
and first .grade chi-ldren were compared in the way 1in which they scarched blurred
and sharply focused pietures. .Fixation times werc considerably ‘longer when com-

prechension.was difficult than when the blurred picture had previously been seen
_in sharp focus. In the first case, the fixation_times were about 400 millisec-

onds when the blurred pictures were seen first, and in ‘the second zace, the

flxatlons lasted about 300 mllllscconds when the nature of the picturc was al-
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réady known. The .five millisecond difference between the meah fixation times

* for the adults and children was quite cmall, almost the same reading of about
330 milliseconds being obtained for each.group, for the'initial viewing of sharp
‘pictures. is is 'in marked contrast with the considerable differences between

.*the silent reading fixation times of hesginning readers in first grade, (550 milli-

- seconds) and skilled adult readers (2> milliseconds).

’ - Since the publication of the famous book Eye Movements and Vision by Yarbus
(1967), there has been an increasc in the use of pictorial situations to study
‘cognitive processes by line of sight methods. For example, Vurpillot (1968)
studied the growth of normal children's ability to plan their visual scanning
to suit the situation's mneeds. Drake (1970) found the valuc of 'the line of
sight approach in estimating the impulsivity of adults and children. . Baker and

. Loeb (1973) ex@mined the way in which unfamilia~ geometric figures are scanned

;. while Loftus (1972) discovered that representational pictures can be recognized
in a further presentation after only three or four fixations initially. On the
medical -side, Tyler (1969).used line of sight methods to demonstrate that hy-

' pothesis formation about new pictorial situations is definitely impaired in _
people whose :verbal mechanisms have been damaged by discase: Grandstaff, Mack-
worth, de la Pena, und Pribram (1974) found that speech-disordered children take
‘twice as long as normals to report the presence of a matching shape after their

' “eyes rested on the item for which they had been scarchihg, even though the
report was-made by pointing. ' : . '
- It is surprising thuat recently the line of sight studies haveé been largeiy

-confined to pictures. It is .necessary to redress the balance by giving equal
time to the way in which the line of sight scans verbal material. The new . rec-
tion has been indicated by such’ experiments as those of Wan~*t (1968, 1972, 1976A,
1976B) and Geyer (1966).‘ Such verbal studies should. prove most seful in study-
ing the ways in which verbal processing is impaired. : o . '

hiexd

~ USE OF LINE OF:SIGHT STUDIES IN°READING RESEARCH

The child who has difficulty. in reading does noijnecessarily have speech
difficulties, and in fact many. of them arc fluent speakers. Therefore line of
sight studies need to be carried out during reading to discover where these -
children have difficulty. Much“has alrcady been done, from the early studiez of
such workers as Buswell (1922) to the major efforts of Tinker. More than a dczen
of his articles aré¢ listed in the book by Bond and ‘Tinker (1967)}. Imposing as it
‘is, it would be a mistake to assume that we can now rely entirely on that body of
evidence. Recent work uging line of sight studies in cognitive psychology, psy-
cholinguisties; -and developmental psychology has shown How informative and versa-
tile a tool this method car™pe. =~ o T

. However, there is a remirkable lack.of investigation on comprehension 'of'

- what is read. Even the avainble_tcsts'suffer from critical deficiencies, since
the questions asked can »ften be answered by simple memory or paraphrase. Line
'of sight studies car reveal comprchension problems because where there is diffi-

culty the eye will regress--pause for a.prolonged period--or move haphazardly
along the line. This lack of work on comprehensicn was-disclosed during a
recent major attempt to idertify and synthesize the literature of research in
_'reading with emphasis’on models (Davis, 1971; Kling, 1971). Many of these key .~
+ references contained new ideas that need to be introduced into reading studies.
The ideas came not only from reading-related experiments, but also from inves-
tigations carried out by workers in_cognitive psychology (Kling, 1971; J.
Mackworth, 1972; N. Mackworth,. 1972). -Participation. in this literature analysis -
. prompted the following experiments on chil ””‘-nggd eight to 12, who were known:
to be either good or poor readers. . SN L . .
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"Results.

6 : e Linguage and Reading Comprehension ;

Mu tiﬁle Test Study of Young Readers

An intensive study of children from grades two, four, and six was carried
t in a Palo Alto, California school. The aim was to discover the ways in
R1ch poor rcaders differed from good readers. A range of different tests was
used in order to obtain individual proflles of achievement for each child. The

‘tests were designed to investigate the different stages of the reading process:

matching, coding, and comprehension (J. Mackworth, 1972). The tcachers sclected

‘the children to be tested on the ‘basis Oof their reading ability, with ‘equal

eneral
-of approx-

numbers of children judged as very good OT very poor readers. Their
intelligence was rated as within the normal range, with a lower limi
imately 100.

The material reported here concerns muinly the measure of comprg¢hension and
includes the use of line of sight mecasuremen*s which are so -informatfve in rela-
tion to comprehension. The parallel study of matching and coding hajs already been
reported in detail in J. Mackworth and “ﬂCkworth 1974. e

Method

Reading Test. The child's reﬁding'ﬂbility was mecasured by thd standard Gray
Oral Reading Task (Form C). Each child was given the passage recogmended for his

-grade level. The measure used was the to'.al time ‘taken ‘to rcad the passage aloud.

After. a standard delay, prompt1n5 was given where' necessary in thg manner recom-
mended.

: Ege Camera Readlng Study. tdch child was tested in the simplified Line of
Sight Camera. This equipment allows the child to rest his chin and his forchead
against suitable rests. - ¥o bite bar iS needed. The record includes the reflec-
tion of the material in the eye of the child.  What he is looking at is. seen in

" the-centér of his pupil. In the Reading Aloud Test. ke was asked ito read ‘the Gray
'FOrul Rcudxng Test (Form A),.appropriate for his grade level. The scores used

were the’ total time tlken to rcad the piece- dloud 1nd the mcan visual fixation
© =The- same child wi$ then given: the Gray Oral Roddnng Feqt (lgrm B) and
asked to rcad it to himsclf. Here the time was measured -from the beginning of
reading 'mtil he looked awiay from the miterial.. This gave a measure of visual
fixatio: ' imes in silent reading. Finally, dll the children silently recad the
same stlndard passage from:the Iowa Tests of Basic Skills (Mult1 Level detlon)

for Grac.- Three to Nine (Form 4).

Su/‘\sts. The children were divided into six groups, two from cach of the
three g des: two, four, and six. In grade six there were five good and five
poor re..! xs, in grades two Jnd .four, there were three gocd and three poor
readers | -r grade. The children 1nclud0d some drawn from minority populations.

'

Readlng Aloud Tota: Times, The -total times im; seconds: for reudxng a pas-
sage aioud and for xcadxng it silently are shown in Fxgure 1. on page 7. For
individuals, . the reudxng aloud total times were usually . almost identical and in
much the same rank order whether the test Was made during free reading or by the -
Eye Camera. It is therefore clear that the use of the Eye Camera does not inter-

' fere with reading aloud. The standard method (of timing reading aloud) is an

effective screening procedure, eqpeclally for picking out the worst readers, but-
this methad does not-enable the tester tO Tank these very poor recaders taking,
more than- 50:sccond$ since they are often quite unable to read the passage.
Random vocabulary cffects are responsible for making totdl time somewhat impre-
cise, and mercly.a "ood screening procedure

Silert Redding. Fxgurn 1 suggests that the Silent Reudlng Total Time scores
hhow dramutxc reductions in the: txmes tuken by the three worst readers, as com-’
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~

pared with their times on reading aloud. Even when they are readirg matched pas-
sages, they appear to be reading much faster than they read aloud. But this
appearance is most deceiving. The Eye Camera records indicate that the poor
readers often skipped the last line or so of the test. They even on occasion
left out the bottom half of the passage, in a frantic effort to turn in an appar-
ently reasonable score. The poorest rcaders are most likely to do this, since
they cannot read-the material adequiately. They seldom took more. than one to one-
and-a-half minutes as compared with their times of two to four minutes for read-
ing aloud (see Figure 1). Thus the time taken tn read'material silently is o
very faulty measure of reading ability, and should never be used.
Reading Aloud Fixation Time (RAFT). RAFT‘is a much more important and accur-
ate estimate of reading ability. For one thing, more measurements are obtain- .
. able in the same period of testing time. Moreover, those very children in whom
" We are most interested (poor readers) give us the most data. Poor readers make.
more pauses within a passage than do good readers; they also pause much longer
on each fixation than do good readers. The good young reader provides -about 50
.visual fixations of about 0.5 seconds average duration, while the poor reader
shows an average fixation time of 0.9 seconds, making about 200 .fixations while
..he is reading the passage aloud sce Figure 2, page 7). )
" . The RAFT score is less sensitive to undesirable random effects of vocabu-
- lary, becausé the occasiondal word that is unknown to thc reader is averaged out
among the 200 readings, most of which deal with familiar words. It is.quite sur-
Pr sing to hear how even the simplest words are recad slowly and with a.total lack
of _appropriate emphasis by these poor: readers.:.- Clearly, they can have little T
- sense of the meaning ‘of the passage. In future work with this test, it would be ™
. . important to mark the motion picture records while prompting is being given; then,
‘ the effect of the occasional unknown'word can be excluded entirely--or studied
' separately if necessary. At present the effects of prompting are somewhat uncon-
trolled, especially if only total reading time is recorded.
- The RAFT score spreads out the children mere avenly along the scale than
- does the total reading time (see Figure 2). This is believed to.occur because
the ‘total' reading aloud time includes the long pauses with unknown words, The
" child eventually mist be prompted,. which inevitably introduces a variable related
to the time that the experimenter allows to elapse before the child is prompted.
Such prolonged pauses can be eliminated from the analysis of fixation pauses,
. leaving a more informative average fivation pause which represénts the time taken
- to-read a known word. The good reader reads with his eyes well ahead "of his
voice, so that he can punciuate and emphasize the material according to the -
meaning. - The poor rcader processes the material so .slowly that he is looking at
the word that he is saying.  The good rcader reads aloud at a speed that is con-’
* siderably slower than his silent reading, while the poor reader does not, in
fact, show much difference between the -speeds of reading aloud and reading-
silently, when allowance has becen made for the amount of material that he
actually read, as described above. : T . .
The keading Aloud Total Time is useful as . a screening test to lucdte and
diagnose poor readers. The measurement of cye fixations during reading (i.e.
RAFT) gives much more information about what actually goes-on dur:ing reading.
Immediate prompting . for unknown words‘would be useful “during this test since it
helps to maintain the morale.of the #hild.. -There might be something to be said
for the measurcment of eye fixations during silent reading since there is less
pressure on the child. The relation between the. duration of ‘visual fixation
times during readinig aloud -and reading silently is shown in Table 1 on page 9.
-On the whole, the fiXations are shorter during silent reading than reading aloud.
" Thirteen of the 16 comparisons show this change. Also there is a correlation of
0.71 between the rank orders of the two kinds cf reading fixations--the RAFT -and
the 'silent’ reading visudl fixation times. The HAET scores are more reliable,
“because in silent reading the very, poor rcaders may just pass their cyes along
the print without any attempt tq,&@ﬂgﬁstand it. Another practical point-in
T . '
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The Line of Sight Approach . . 9

favor .of the RAFT score is that it can be obtained at the same iime\phat the

Reading Aloud Total Time is being measured. ~——
TABLE 1
Fixation Times (seconds)

Reading Aloud Silent Reading Difference

Child No. Gray Form A Gray Form B . (A minus B)
1 0.43 0.35 + 0.08

2 C.47 0.31 + 0.16 -

3 0.48 0.36 + 0,12
4 0.51 _ 0.40 + 0.11
S 0.52 / 0.34 + 0.18
6 0.54 : 0.53 + 0.01
7 0.58 0.48 + 0.10
8 0.60 0.50 + 0.10
9 - 0.6/ 0.60 -+ 0.07
1n 0.63 1.10 - 0.47
A1 0.70 0.60 + 0710

12 0.71 0.73 - 0.02."
13 20.7¢ 0.59 . +.0.20
14 y 0.84 . 0.86 - 0.02
15 "0.93 0.85 . 0.0¢8
16. 1.02 _ - 0.92 “+70.10
Correlation Coefficient r=0.71 Mean difference.

Good #1-#8 0.11 secs.
Poor #3-#14 0.01 secs,

Relation beiween Reading Aloud and Silent Reading Fixation [Times
Grades 4 and &, N.=16 : :

The RAFT scbrq.has a close relation to more traditional measures of R
reading ability, 'such as the total ‘time taken to read a standard text aloud. '
This comparison has been made with all the 22 cnildren tested; part of the value
of the RAFT score is that it can be applied over a wide age range. ' The data in .~ .
Figure 3 on page 10 show that the RAFT score is closely related to the total '
time taken to read the appropriate passage. A Pearson Product-moment correlation
coefficient (r) of 0.83 is found between these two verbal ability measvres of (a) .

RAFT and (b) total time to read, taken as a medn of the two different passages

that were read aloud (Forms C and A). (If grade two is excluded, the correlation .

coefficient for the 16 children in grades .four and six becomes 0.67.) , .
The RAFT scores can be used across a wice age range. ‘Even thoughvthq_chlldg_-g

ren are given passages to read-that are appropriate to their grade level, their

eye pauses shorten in auration with increasing age. But within an age group,

there is still da wide range in the duration of eye.fixations, so that there is a

considerable overlap between different age groups. Figure 3 shows the whole range

',of children from grades two to six, and it can be seen that the grade two child-

ren have relatively longer RAFT scores in relation to their total reading times
than the older children. . a _ . ' :

The Ready Store sets limit$ to skill in reading aloud. ‘Geyer and Kolers
(1974) .have discussed the way in which the visuzl image of words is preserved- in
a temporal buffer or.Ready Store until they can be processed. But this Ready:
Store-only lasts for about a second (J. Mackworth, 1963). Written words or -
letters will remain long enough for skilled readers to code three ‘or. four short

‘words into sound. In reading, the Ready/§pore contains a constantly changing
. s 3.
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The Line of Sight Approach 11‘

set of words. The first word in the‘store fades. away while the most recent word
being looked at is put into place at the end of the sequence.  Any reduction in
the speed of the input or of coding will greatly reduce the ability to read the
macerial as a connected and correctly segmented piece of prose. h

The data shown in Figures 2 and 3 (sce pps. 7 and 10) indicate that most of
the good readers in grades four and six had inean RAFT scores of less than 0.6
Seconds. If the reader spends more than 0.4 scconds on each fixation, then his
Ready store can contain at most two words. When his fixations lengthen to more
than a second,. there will be No extra words stored in his Ready Store. Thus, he
is sounding out cach wo+d at the same time that he is reading it visually, and
his Input consists of a series of disconnected words. This can be clearly. heard
in the way in which he reads ‘cach word laboriously and with no normal speech
rhythms. Since the ‘longer fixations are associated with an increased number of
fixations per passage, there is a logarithmic relation between RAFT scores and
total times for reading the passage aloud.

. The clild who reads one word at a time is unable to make any predictions as
to what will come mext. His entire verbal brain is occupied with the one word.

. Therefore, his comprchension will be poor and there will be no activation of an

internal model of a forthcoming word. Each word must be looked at while its
stored model is located ‘and used to code the word. All this seriously interferes
with reading performance. He will never become a very efficient reader until he
has learned to read at least three words per second, but since the difficulty
arises within the brain, no improvement can be produced simply by teaching the
child to move his eyes faster. The improvement can. only come from an improve-
ment in the ability to recognize, code, and comprehend the material. ’

\

THE MISSING WORD TASK - X\

Since we only used the Gray Oral Reading Tests for discovering how fast a
child can read, it is necessary to present cvidence that there was a dircct
relationship oetwcen the speed of reading and the ability to comprchend what was
ead. The Eye Camera method can be used to indicate failures in information
hagdling. By its use we can discover a0t only how slow the child is in reading,

but\what kinds of difficulty he demonstrates when asked to solve a simple verbal

A,

-.problem. The Cloze test has been used for some years to examine a child's cog-

bilities. In this Cloze test the child is asked to produce from his
memory a‘word that is missing from a sentence. Weaver (1965) has made the
point that the Cloze procedure indicates the semantic and syntactic effects of.
context on language skills. Goodman (19€5) reported that many children in first
grade can read words in context that they cannot read in isolation. Treisman
(1965) has suggested that data on latencies indicate that there is a two-stage
search for a missing word. Oldficld (1966} reported that retrieval of a word
or name depends on the familiarity or frequency with which the word is used.
Miller (1971) indicated that sentence context is important to study when workers
are investigating the subjective lexicon stored within the brain. :
The successful search for a missing word mostly depends on recognizing which

" part of speeth is required. The present Missing Word Task requires the child to

select the missing word from onc of two categories of words, such as nouns and
verbs. When he is asked to do this we can record where he 1ooks. If he spends
an abnormally long period of time looking at the area of the page containing the
wrong kinds of words, it is clear that he has difficulty in recognizing parts of
speech.’ Briefly, when the linc of sight rests too long in the "ungrammatical
corner' of the given verbal problem, then jt can be assumed that the child is rot
making use of the syntactical information available to him.

Method for the Misg}ng Word Test

.

The child is scated in front of the Eye Camera. e is shown a projection

25
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slide which has a sentence at the hottom, and two columns of three words .each in
the upper left and right hand corners. The left-hand column shows three nouns
and the right-hand column shows chree verbs. The child was told that the left-
hand column would show names of things and objects, and the right-hand column
would show action words. The child was given one practice problem, with full ex-
_planation. He was asked to press a button when he had solved the problem. This
button automatically removed the slide, and the total cxposurc time was recarded.
The sentences used were very simple. One was: '"He could not carry the M
With this the noun column showed books/year/sky 'and the verb column showed ran/
threw/makes. There were six test slides, three with missing nouns and three with
missing verbs, presented in random order. i :

Scores Used in the Missing ‘Word Test

Three different measures were used for ‘each child. The Total Time To Find
was the total time taken by the child to arrive at an answer, whether right or
wrong. The wrong category Time was the mean time spent in looking at the wrong ! .
category or column of words. This score was: uvcruged separately for the nouns
and for the verbs. The Sentence Reading Frequency wis -thé number of times ihat
the child scanned the sentence or returned to it for a new look ThlS measure
-also was averaged separately for nouns and for verbs.

) All 22 children who had alrcady been tested with the readlng pascuges were
used in the Missing Word Test. Therc were 10 children in grade six and six cach
in grades four and two. ) .
Results of the Missing WQrd Test . oo : e '”'_

visual Fixation Times Ptedlct General Verbal Ability. There was a strong
relatlonshlp between the RAFT scores (fixation times} and the score on the Mis-
sing Word Test. There was a Pearson.correlation coefficient (r) of 0.94 between

. the RAFT scores and the total time to find the missing word, when all 22 child-
ren were considered together. - The correlation between the RAFT scores and ‘the
time spent looking at the wrong category (averaged over nouns and verbs together)
was 0.87. Thesc two high corrclation cocfficiénts prove that the Reading Aloud
Fixation Times were indeed able to predict the ability. of children to think out
the answers to problems involving the use-of verbal cantext (sec Figure 4, p. 13).

Grade Two Children Differed Greatly among Themselves. Figure 4 on page 13
suggests that somc of the grade two children'can undertake the Missing Word Tést -
with reasonable success. It has long been known that children can use semantic
‘and grammatical contexts years vefore they can formulate the rules or principles
on which they are acting. Anglin (1970) pointed out’ that, "employlng principles, . .

" and being cognizant of them, may reflect very different cognitive capacities."
_The natural usc of“the syntuctlcal context involves the recognition that members
of the same ‘grammatical class can be-grouped together.  While our spcond gruda
children (aged about seven ycars) were able to choose the correct ‘category in,

. which ‘to find the missing word, Anglin has shown that it takes at least f1ve more'
years before the child can correctly sort single words ‘into scparate parts of
‘speech, as in the task given by Miller (1971). The presence of the context is- an
essential element in the early recognition of the category of a word. .

In the Missing Word Test, the best Total Time To Find was 4.4 seconds, a

_ speed achieved by a child in grude six. The best Total Time To Find score in

"grade two was 7.4 seconds (sec Figure 4). This was well within the range of
scores achieved by the older children. But thcse children in grade two who

" could hardly read at all gave times as long as 47.1 scconds. This was more than

_twice as long as the times given by .the worst readers in the two higher grades.

It was thereforc decijed to unaly e the two higher grades togethor and treat the
grade two children s-~parately. °
Further Evidence that RAFT Scores Predict General Verbal Ability. -Figures
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5 and 6 on page 15 give cvidence that the visual fixation times mecasured while
the children were reading a passage aloud (RAFT score) give a relxable measure
" of the general verbal ability of the children.
Figure 5 shows the Total Time To Find scores for nouns or verbs in rclatlon
“'to the RAFT scores of the children. . The children were .grouped’ according to their
RAFT scores, with thrce or four children in each group. (The three RAFT scores
-of 0.8, 0.9, and 1.0 seconds were joined into .one group.} The time to find a
noun or a verb was averaged across the children with a RAFT group. The results
—-show-that-children-with-prolonged-RAFT scorcs averaged between three and four """
- times as long to find the missing nouns or verbs, 1espectively, as compared with
the children with the lowest RAFT scorc. -
The prolonged time to find the correct ‘word shown by the poor readers was
partly due to the fact that they spent much time: searching in the wrong category.
Figure 6 (p. 15) shows that the poor.readers spent seven times as long as the
good readers in looking at the noun category when théy should have been looking -
at the verbs. This predllectlon foqinouns reduced the time spent in looking at
the verbs, but cven when.the missing word was a noun, the poor readers spent
three times as long as the good rcaders searching the verb category. )
Ready Store Limitation by Longer RAFT Scores. We have discussed the idea
that when the fixations ave longer than 0.6 seconds there is a serious reduction
in the number of words available in the Ready Store, which lasts for about a
second. Figure 6 shows a dramatic upswing in. the failure to search for a noun
in the noun.category. This upswing occurs between the groups with RAFT scores
of 0.6 and 0.7 scconds. Figure 7 (sce p. 16) shows the frequency with which the
RAFT groups read the sentence, and here we see ar upswing in sentence reading
with a missing verb between 0.6 and 0.7 seconds with RAFT groups. - This indicates
that the memory of the sentence was particularly impaired when a verb was re-
quired. When the iconic store is cut Jown to about two words, less use can be
made of. the' verbal context. Verbal prediction becomes more difficult-for both
.syntax and meaning. Visual choice from the printed display becomes less pur-
‘posive, and the tendency to search the noun column rather than the verb column
overrldnf any real understanding of what grammatical category is required.
Fr.-ti1ency of Sentence Reading. The corrclation between the fregquency of
sentence readlng and the RAFT scores was somcwhat lower (0.70) than the corre-
lations between RAFT and times recorded in the Missing Word Test. Figure 7
demonstrates that the trends are less dramatic. For instance, the ci.ildren with
the lon:cst RAFT scores in grades four and six read the sentence only about
twice as oftep as the children with short RAFT scores.
The: child with moderately poor comprehension is morc iikely to rPau more
slowly than he is to re-read the sentence several times. The total time. spent
on reading the sentencc was a composite of the time taken to read it.each  time——-——— =
and the number “of times that it was read. 7The.time taken to read the sentence
is itscitr a composite of the duration of Gach-fixanion ang the number of fixa-
" tions. Both these measures increase as reading d1ff1cu1ty increases. “TheéFefore
measurcs of total time increase véry much faster than the measure of frequency
of reading. If each of these thrce measures were doubled betwcen good and. poor
readers, the final result would show the poor reader: taking eight times as long
as the good rcaders.
" Why Were the Verd: Sc Much More Troublesome for the Poo: Readers? The facts
are clear, but the interpretation.of the facts is not. Figures 5, 6, and 7 esee
pps. 15.and 16} all show that the missing verbs werc more dlfflcult than nouns
for the poor readers. Nouns occurred at least twice as often as verbs in speeth
and writing, and arc lcarned earlier in life than verbs. Brown (1957) noted
that threc to five-year- old children usc more nouns than verbs, and Halpern '"_}
(1965) reported that brain-damaged asphasic adults have more trouble in calllng
out verbs tha:i nouns. This finding may be related to the fact that verbs - are <
more abstract than nouns; Marshall, Newcombe, and Marshall (19/0) found ‘that
abstract nouns are just as diffic !t as verbs for such patients. h
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The Line of -Sight Approach s AR o 17
Three possible explanations of the advantdéc of nouns over verbs may be

entertaxned with regard to the Missing Word Test. e do not believe that they

are in fact the explanation, but it will be HCLCHSJI) ta: dC\an further 0\p011-

ments to refute or confiirm thesce hypotheses. They are:
The particular verbs used, or their Azamlnq sentences, were more difficult

than the. nouns or the missing-noun. SOnrenccsu. Since. some care was.taken. to..colw....-.

“fine the study to the most tumiliar and the simplest Poﬁklblc woxds, it is doubt-
ful whether this explanation is viable. ey

The nouns were always in the left-hand column. The cyes may., have turned to
the left first becduse this is the natural place to begin reddxng Since they
wers ‘told which column was which in the practice test and again told.that these
categories would remain in' the same place, this again scems an unlikely explan-
ation of the great differences found between good and poor readers with the two
categories. Also, we found that in a later test with. prepositions and adjectives,
the prepositions werc easier, although they were always on the rlght -hand ‘side ‘of
the display. .

The poor rcaders may have been more llkclg to draw the wrong conclusion R
that because. the practice test had a missing noun, the correct answer, therefore,
‘was more llkely to be found in the left-hand column.

An Acccunt ot zhe Troubles of One Confused Reader. Since our whole program
of testlng was aimed at an analysis of individual difficulties, it is appropri-
ate to cnd the Missing Word Test with the brief profile of the worst reader in
grade six. This 12-ycar-old girl took 202 to 250 scconds to read the two Gray
Oral Reading passages aloud. This represented about five scconds per word. Her
RAFT scorc-of visual fixation was 1.02 seconds. -(Her.data'can be seen at the

 top of Figures 1 and 2. This meant that her one-second iconic store could hold

or:ly one word at a time. On the Missing Word Test she averaged 2¢ soconils for

" thé¢ . missing verbs. During this search for the mthlng verb, she divided her

time almost equally between the threc available arcas of print.- Apparently mak-

.. ing a random search, she spent 10 scconds on the wrong category of ‘nouns, nine

seconds on the problem sentence, and the remainder of seven seconds on the cor-
rect category of verbs. As a recader she certainly had problems, but she”gained )

—-.Qu¥_Tespect as a very.real trier.-  She-studiecd-the-sentence-on—an averuge of

six to seven times, while trying to make up her mind.. What went on ‘in that mind,
-while she looked at this very simple sentcnce, we :hdll never kncw. But we do
know she was making no use of the verbal con»ext and had but one word in her
iconic store. ' The teacher's report said that \he was reading at the third or
fourth grade level. . She was said to read very slowly, and to substitute .words

"for those she .!id not know Sometimes she invented wordh such .as: tooken or borned.

—Thisattempt— o 4ppIy inuppr(priate rules to words is reminiscent ‘of the way in

~which childfen who are just lcarning te speak w111 produce words that they have

formed by using an inappropriatc rule. She was also described as being confused
by some verb forms. Yect her verbal WISC score was 97, JUSt about avcerage. ler
WISC performance score was 107, the full WISC hc1n5 10

THE CODING TEST

"Another test which was given to these children in the elementary school was

' he Coding Test (J. Mackworth and Mackworth, 1974).  This test required the child

" to dec1de whether two words shown side-by- <1dc sound the same or not. Figure §°
(p. 16} shows the percentage of errors that were made on this coding test, in

relatlon to the RAFT groups that have aiready been uiscussed. Tt can be seen

'”that thére is a close relation bethcen these two scores. The ability of the

child to sound nut a word is an.essential part of normal readlng, and these data -

cledrly show that all stages of the reading process are impuired in poor rcaders.

Matching, coding, and comprehension arc ull connected, and the eye fixations. dem-
onstrate the Lntcrnal difficul+~ies thut are going on 1n these three stages.

33 -

[POTSURNIRL S a

B



Q

ERIC

Aruitoxt provided by Eic:

4

- delectable food and cakes. Other scencs ranged “rom very simple pictures of

DISCUSSION

‘ing as did the three children with the briefest visual pauses (44 percent as

18 . ' i Language and Reading Comprehension

THE PATCH TEST
Non-yerb§1 Pictorial Processing Is not Related. to Reading Ability

Many authors claim that the ability to process pictures is related to the

“dbiTity te read print. T To test this theury, the children were given:a- pictor-'~-m -

ial task which could be carried -out without verbal activity (J. Mackworth and
Mackworth, 1974). The task consisted of a series of pictures, each of which was
shown twice. These pictures provided simple, but interesting scenes such as a
dinner cable photographed in color, showing a ghildren's party table spread with

mother and child to-complex, "almost abstract pictures of flowers and seenery.
Each picture was partially obscured by a number of black- squares_ arranged ran-'
domly. After the picture was shown once for five seconds, it was shown again,
with an extra piece of the picture now visible, because one of- the black squares
had been removed. The chiid was-asked -to-place: his finger on the piece of the

o picture that was new.  This; was demonstr:ited with the first very simple picture.

This task involved the minimum of verbal processing. The child formed a

»V1sual or iconic template of the picture and then mentally fitted this over the

same picture when it was shown for the second time. He was then able to notice
the differencé between the two presentations. The data showed that there were

" no significant differences between the goud and poor readers on this task; the

percentage of errors was totally unrelated to the RAFT score. For example, the !
groups of fourth and sixth grade children who fell into the .4, .5, .6, .7, .8,

and 1.0 seconds gave percentage errors on the Patch Test of 31, 31, 28, 28, and "

27. The best Patch Test score of 20 percent errors was given by the worst sixth
grade reader, whose-RAFTscore #as 1702 §éc6itds.” The Patch Teést was givenm—to—-66—- -
children in all, and it was found that there was some improvement with age, with

a mean percentage -error score of 37 percent ‘in grade one and 25 percent in grade

six.

Six wain facts have been e:tabllshed in this paper The individual RAFT
score is the average visual fixation time obtained during reading aloud a stand-
ard printed text suitable to the grade level of the child. The RAFT score can ’
predict the average rate of reading-eloud for that child (Figures 2 and 3).-
Far more interesting is 'the finding that this RAFT measure provides a reli-
able indication of general reading ability. The length of the-visual-pause-under . ..

“standard conditions is closely related to severzl different cognitive skills as=-

sociated with reading comprehension and the use of verbal context, both semantit
and grammat1ca1 The RAFT score cdrrelated 0.94 with the total time to find a
word. missing from a simple sentence, and 0.87 with the time. spent looklng in the
wrong category of words (Figures 4, 5, and.6). T

. The children with the longer RAFT scores were real triers. They read the
Missing Word sentence at lcast twice as often as the good readers.

The RAF[ svores are closely related to codlng «ki1ls.” " For example, the

three children 1n_grades four and six with the longest RAFT scores were so bad
at sounding out words that they made more than six times as many errors in cod--

opposed to 7 percent).

If time does not permit the use of the RAFT 5core, then a useful," practlﬁaJ
s¢reening test is the Gray Oral Reading Test, app*oprlate for the grade level of
the child. However, an important proviso is that it is essentiz’ to have the
child reading aloud rather than silently to prevent cheatlng T e

The RAFT score does not predict performance on ‘a purely visual pictorial
task, except insofar as ‘both. show some improvement with age. Reading and pic- =

: tor1a1 proce551ng are two qu1te different abilitics.
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ALRIGHT, WHY CAN'T JOHNNY READ?

_ Several reading practitioners have mentioned to me that it.is not unusual
for a poor reader to help another by the buddy system, working -in pairs. Some-
_times’a well known but puzzling feature of this situation occurs: Johnny may

...be_wonitoring the reading aloud of his buddy, Mike. When Mike makes a mistake . _ .

wards, Johnny reads thc passage himself, and may make the very same mistake that
"he had already corrected in his buddy's rcading. This may simply be dué to
Tecognition that the word did not sound right in the spoken sentence that was
read to Johnny. Listening to speech is directly related to the all-important
speech motor programs. But there is another possible explanation.

-

in his reading. Johnny will catch it and correct th nistake. [mmediately after-

. The Stimulus-Bound and the.Self-Ruled Task

-

The monitoring of ancther's reading is a good cxample of a stimulus-bound
task. But reading aloud is quite a different matter; this could be termed a
self-ruled task. S .
The monitoring task involves the simple matching of spoken and printed
‘patterns. This can be regarded as a stimulus-bound task because it makes no
great -demands on the ability to use: self-instructions to do the work. This.
routine matching can be done (and is done) word-by-word; toere is itherefore no
need to use the verbal context to guess what is coming next. Even the rate of T
work is predetermined by outside environmental circumstances. This pattern-
‘"matching is information processing with ‘minimal opportunities *to:work with the
stimulus input in anything but a standardized manner. The.stimulus-bound lis-
tening is a more passive activity than the actual reading aloud. ‘Littleis
required in the way of prediction. The rules are there and are ‘already laid
down. Jchnny finds this an easier task than' the actual reading aloud, just as
he can process the stinulus-bound visual pattern of the Patch Test. '
;___-—mln_contrastrathe_xeading_sitUaxicmAitsglfmis;much_moremopenéended,Aif,itmis‘umdﬁ__
.to be more than word calling at one word per second. Reading is a self-ruled J
‘situation. No longer is this a matter of following along a given path with no
chance to change the rules of the game. The reader must be forward looking if
his experience is to Le ready and waiting when his eyes light on the predicted e
word patterns. The reader who manages two words per second is like our best . '
second and sixth gracde readers. They can clearly phrase their utterances. To
- do this, the 120 wpm reader is well on the way to skilled performance, which
requires the interpretation of the context. Self-ruled “asks are a totally )
different kind of situation. They are likely tc tap the main defects in the. pro-
cessing abilities of the individual with reading difficulties. : -
, The self-ruled situation is too important to be left to the 'stimuli. The _ -
good reader interacts more actively witht the stimuli. This skilled performer is
relying on.the context to let him predict the upcoming. meaning and grammatical
‘constructions that will shortly be fikated directly. The essence of .the game is
to create a-:emporary stabilization of the fast-changing verbal situation. The
short-term memory can establish this baseline for rrediction only if it gives a
temporary buffer store which lines up at least a short series of three events.
This directionality is what is lacking in the word caller reading aloud at .
one-to-five seconds per word. lHe cannot transform the situation and therefore
allow his inner models to be activated before he comes to the next printed words.
He is stimulus-bound. The word callers halting'y plod along the simple printed
path with but little in the way of cha. ges in plan. It.seems that poor readers
can process informatior, given th: correct instructions, but they are lacking in
the ability to plan the processing of information "y picking the mos. appropri-
“ate subroutines todeal with f.st-ch.nging Tequirements; - C A
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Thn Key ‘Role of the Frontal Lobes

A" The reading task is thercforc a more difficult task thdn the monitoring
+ask, since the range of choice is wider Reading s concerned with the self-
5upervision of the possible ways to pIOLeqN rather than mercly the processing

—-itself. It has long becen known from the work of Luria (1966) and Milner (1964)
that the d1scovery of the rules and seif-critical activitics ure¢ the role of
the frontal lobes. Especially valuable is the neuropsychological distinction
Milner (1971) has recently drawn between the ::le of the frontal lobes and the
temporal lobes in adults. 'the recognition of single words is a function.of the
temporal lobe not affected by frontal lobe damage. But the perception ‘SEuthe
sequencing of a series of words is largely a matter of frontial lobe function not
affected by temporal lobe damage.

Pribram 1971, 1973) has cstablished that the segmenting of a series of
events is a frontal lobe function. He has also noted the key role of the fronto-
limbic system in registering a series of novel cvents.. An external trend in

“the environment must at least temporarily be stored in the brain as a ncurologi-
cal context against which further stimuli can be compared. External cnvironment-
al context becomes an internal neurologicul context or the organism is stimulus- -
bound. He orients to everything and zannot find the essential changes. Predic-
tion from expe."ience¢ cannot come through a narrowed short-term memory w1ndow.

———"Clark- {1969) made the point that rcading and writing are the hallmarks
civilization. He remarkad that civilized man must fcel that he belongs qomewhere

in space and time. To do so, he must consciously look forward and look back.
Even during the reading process itself the render must look back in orde. to look
forward. Bur his "catch-22" is that he has to work at high speed through his
- short-term memory accessible via only a narrow time slot. Poulton (1962) demon- -

‘strated that phvsxcully narrowing the moving slot through which men are recading
aloud to six degrees (or about five printed words) begins to lcad to mistakes
when thé spoken rate was at least 300 wpm, but the short-term mrmory can place
mental limits that are cven more disastrous. In children, it is as‘if long-term -
memory stores arc not scarchable when the context does not provide a direction-

—.ality bused on about threec words in a row. Baker (1972), Bryden (1972}, Blank,
Weider, and Bridger (1968) as well as Goodnow (1971) have all noted that poor
readers have difficulties in short-term wmemory, especially when the material can-
not easily be verbally rchearsed. The present author believes that this is
because in poor readers the short-term memory cannot provide the proper context
or subrdutines to use in the scarching of long-term memory. Other work makes it
clear that long-tcrm memory . sedreh tlme is at least doubled 1n some poor reuders

(N. Mackworth, 1974} . . i

—The Frontal Lobes in Reading

The role of the frontal lobes in readlng is normally thought of. in ‘terms of

_ the general producticn of purposive bechavior. They create general -intentions and
plans to regulatc-and control subsequent actions by self-criticism and evalua-
tion. But Luria (1966) and Pribram-(i1971) stress that the frontal lobes organize
behavior in an even more direct manner during scrial tasks. They have ongeing

. supervisory or exccutive tunctions which maintain a rurning analysis of actions

«-.and thoughts to kecep the main ‘intention uppermost. .Secmingly then, this frontally
controlled self-regulatory behavxor is highly dependent on the short- term ‘memory
~during recading.

Constant chccklng of the work strlngs would scem to 1nvolve at lecast five
processes. These arc the foundations of.the advance early warning of® needs (the
cognitive search guidance of Hockberg, 1970A) which brings the most urgently
needed subroutines to work within the short-term memory as needed. The five
stagcs are: (a) externdl vxsual scanning using hypotheses to e:tdbllsh external

V.
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The Line of Sight Approach
/ ‘ :
context--a grouping of clettents; (b) transforming this external context into an
internal tontext, which Pribram describes as a temporary neurological organiza-
*ion of brain events--this aceurs in the short-term memory; (¢) requests from
short- term memory to long-term memory for subrputines;  (d) furthier comparisons -
between internal short-ferm memory context and growing . external semantic and

- syntactie trends; and (¢) decidions to change or kéep current -subroutines if
‘expected’ and dctual events are diverging or converging. | R T

In brief, the limited short-term memory of young children aged threo to
four yegrs allows them but a pieccemeal approach to organizational tasks.

"Iﬁhclde{ and Piaget (1964) note how normal children have to be seven-to-eight-

cars old hefore they can start with a plaa in the organizing of colored counters
) p 8 g

“of various shapes. At five- to six-years old they are still muddling through

from empirical groupings to a plan. Brown {1973) has cvidence, that the dbility
to recognize and convert spoken word order is one of the last verbal skills to
devclop; it ts reluted to other established measures of verhal ability.
. i
\Lutc vaulupmont of. Frontal Lobe.

P

When normal civildren ard just bavely able to plian in serial tasks at grade
one level, 1s it surprising if some children have difficulty in reading? It
seems; mest likely that sore prolongation of the noermal late development of the
frontal lobes is rerponsible for at loast some reading difficulties. Slight
delays of a year or two could make it hard for the child to undertake the seg-
mentgl processing involved in reading. The conclusions here are that it is
likely that delayed development of frontal lobes is responsible for at leéast some
poor rcading achievement. Secondly, we need more direct comparisons between the
wor% callers in sixth grade and the word callers in the second and fourth grades. .
Arcithere any detectable qualitative differences in their performance? Thirdly,
‘these poor readers in grade six should be classed as late developers until or
unless they are proved otherwise. The fuact that they lack frontal lobe abilities
doés rot, of course, mean in any way that they arc brain damaged. Fourthly, the
specizl experience that can help frontally damaged adults to link their thoughts

- and keep to the main theme may well give research ideas for beotter training « .
.and keep _th ) § \

methods. T[ifthly, one approach here is to try to ‘link together scparate clements
in the environmental context so that the poor rcaders can make more active usec of
meaning and grammatical hints to think in a more directional manner. No longer

would the printed stimuli bind them and steal their time.

\
-~
Pl

L

CONCLUSIONS = : ' i,
The recording of linc of siqht'fiﬂi;i E“ﬁf‘a very useful tool in the study
of reading.” The child who. has difficultysin processing the printed word shows
prolonged eyc fixations. -These long visual pauses indicate his inner cognitive
struggles with the material. His problems begin with the difficuity in activat-
ing the visual record of thg word, .continue with an impaired ability to sound out
what he sees, and hecome mest oppressive with his inability to understand what

_he reads. * This failure of cbﬁprehonsion'stﬁys partly from the fact that his

visval and short-term memory are unable to retain enough of the material for him
to achieve a reasonable synthesis of what he is trying to read. . The prolcnged

.visual pauses ensure that the words so Fainfully processed fade away before they -

can be linked ‘together. This piecemeal acquisition of words can be clearly keard
in the monotonous slow cxpression of one word .at a time. Anyone who has-listened
to a very slow talker will recognize the frustration and impossibility of follow-
ing the sense of what is being said. lowever, the fact must bo clearly recognized
‘that the c¢hild will not be cured by teaching him to move his ceyes faster. The
teaching mist begin at the other =nd of the cognitive chain, and try to ensure
that the child has both the coding skills and. the vocabulary he needs.
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The poor reader aged 10 to 1 is not ncccssurily'yruin-dumaged. but he may
be a.slow developer, especially with regard to. the crugial frontal lobes that
allow him to look ahead. His thinking is held closer to the pr(\ent moment than
it  should hex-. Ho‘thnnd& link together successive stimili into a trend. Lacking
adequate external and 1nt&1n31 contexts against which hc might place the fast-
changing stimuli, he cannot reach his stored exparience.  The normal ruate of
—coghitive develupment is so fas{ that large effccts are produced b, one-to- two
years Lag in the devclopmcnt of the frontal lobes.
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This paper suggests several procedures relevant to the diagnosis of reading
comprehension problems. Three general beliefs have guided the development of
these procedures: (a) Existing diagnhostic procedurec cften mislabel or mis-
classify certain responses of the reader. (b) Diagnostic procedures could at-
tend more closely to the effect a given reading problem has on comprehensinn.
(¢) Some of the knowledge gained from rcsearch in linguistics, education, and
psychology ciun be usefully turned into diagnostic tools.

The 1ivst belief i4 based upon research in prycholinguistics (see Fodor,
Bever, and Garrett. 1974). This research suggests tchat mest word processing 1is
active--the rcader identifies words on the basis of existing syntactic and sem-

- antic information, and on information from the visual display. Since there are

many competing determinants or the success or failure of any given attempt to
identify a word, diagnostic instruments often fail to identify the 2ifferent
causes of word processing errors. '

.The sccond belief is the result of our examination of existing diagnostic
instruments (e.g., Gray Oral Reading Test, Durrell Analysis of Reading Diffi-
culty). : ' '

) Finally, an examination of the literature in linguistics and artificial

Antelligence suggests that certain results of this research could be applied

to problems which are presently very hard to pinpoint. Most of the work is
breadly applicable to what might be called the understanding of connected dis-
course or, text. . .

TEXT PROCESSING

——---—TeXt processing-and.text description_are_one focus of current research and " +

theorizing in linguistics (see Crothers,-1975), psychology (see Freedle and "7
Carroll, 1973), and artificial intelligence (see Schank and Colby, 1973). Un- ~—
fortunately, little attention has been paid to individual differences that ac- ° '
count for performance differences with respect to a “given text. Ve know -

something of why one form of a passage is more easily learned than another

"(Brent, 1969; Lesgold, 1972; Paivio, 1971; Pompi and Lachman, 1967; deVillier-,

1974), but we are not sure why a . assage is difficult for some individuals to
learn and not for others. Since the focus of this paper is on diagnosis, we
are interested primarily in those factors which mzke a given task harder for
certain individuals. . ‘

. .The problem of deternining what aspects of the stimulus (in this case, the
text) cause difficulty is, of course, not necessarily separable from the prob-
lem of determining why only certain individuals find a given stimulus difficult.
For-exanple, we know that organization facilitates students' general learning
(Frase, '1973). It may also Ffacilitate learning-more -for-some individuals

‘than’ for others. However, as noted above, most of the research on text has-not

focused on individual differences. In short, the individual interested in,
translating theory into 'diagnostic procedures can draw upon relatively few
experimental results...” =~ =~ o e e—

This is-not a-criticism of research ir text. As already noted, many of the
structural variatiops already known to have an effect across individuals may.be
just the variations, that account for the differences between individuals. Our
point is simply that experiments are needcd to verify the relation of structural
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_variations to individual differences, We believe gy most of fhe text proces-
sing that accounts for individual differences takey place at one %ﬁlmorc levels
~ removed from the direccet processing of wurtuce sentepees. processiné”thut takes
pluce at scveral levels removed will hy reterred ¢, o jmplicit text processing,
We believe the aspects of this implicit processing yhich acvount for marked indi-
.vidual differences include both the relasive extent yng sophistication of the
processing.

We will speak of a text as being implicitly any 4ctively processed when the

..reader gencrates the fabric which relates senténces ¢o ecach Other and to the
larger fabric of which they are a part. For exampie two cONtiguous. sentences
might stand in the relation of cause and effect to e;ch other, and in the rela-
tion of topic to the paragraph in which-they were g¢ppedded. The reuder whe
marks these relations is, in ctffect, creating the gipric which holds vhe oass-
age together. As noted previously, *he possible s¢rycture such a fabric might
take in memory has recently reccived a great deal gf jetention (Anderson and
Bower, 1973; Crothers, 1975; Frederickson, 1975). We are MOrc interested in the
creation or gencration of this fabric or structure ¢nan we are in its details.

Although these are not the only aspects Of impjjejt processing which come
to mind, four aspects importunt to the generation gf , plausible text structure
can be identificdg_ Prior knowledge, loyical skills' systematic integration, ard
active processing." ’

The knowledge whith,a reader brings to a PﬂSsage plays an importuni role in
_the processing of text.since this knowledge influenees the quantity and quality
‘of text processing.  For example, the individual wio xnows that carburetors
route gasoline to the engine and that engines will o+ run ON water can get more
out of the following”passage than an individuidl wigpoue this knowledge.

"The car stopped in a hurry. The driver yot out and opened
c the hood of the car. The carburetor was gii1ed with water.”
Though not, all ;ndiyiduuls will be able to.identify the 'real" rcason for the
car's stopping, most individuals will probably infer that the water-filled car-
buretor had sométhing to do with it. They are lesg jjkely t¢ infer that the
car's stopping caused the carburctor to fill With ygier. Again, the most likely
inference is based on knowledge which the reader brings to # passage. . '

The logical skills tuat a reader has acquired .an also play an important
role in the processing of implicit textual relationg, The conclusjon that a
given pair of sentences stand in a certain relation ¢o each other can often
require lengthy and non-trivial deductions. The apg)ysjs of the birthday story
‘that follows later underlines the need for various joujcal skills.

The integrating activities which a reader eng; .,o¢ in with Tespeet to o given
passage.can aftfect the structure that he creates for the text. Relations can
cbtain between any set of sentences in a text. The peader Who takes account of
all the infornation in a text may “understand moren y4n the Teader who processes
‘only the rolutiﬁns between contiguous sentences.

The readey must act in those situations which 4w for implicit processing.
The possession of the required knowledge and logicy) ¢kills 18 not sufficient for
‘the gerieration of text structure.  Thereader musy 51y what he knows in the
appropriate situations, ) '

_ _In.short, the processing of text requires the pepder to have the knowledge
and 'skills necessary to supply the relations bCtweepn sentences, to look for
possible relations obtaining between any of the sengepces in the text, and to
‘actively process text:: .

Children have a large store of know!edge and - gki11s which they draw exten-
sively upon in even the simplest of situations Tequjring understanding or compre-
hension. The importance of this sture is especialyy elear when one tries to
csimulate the understanding proCesses on a computer .’ e computer does not come
ready-made with this storc, it mist be programmed jpeg the cOMputer. Addition-
ally, the computer does not know when to apply whag j¢ knows to what it is read-.
ing and trying to understand. . C
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WOTk— }imartificiat—intelTigence 15 important because it

\ :points out the enormous complexity of seemingly ordinary tasks. For example,

consider the following story (Charniak, 1969): (1) Today was Jack's birthday. .
(2) Penney and Janet went to the store. (3) They were going to get presents.

. i (4) Janet decided ‘to get a top. (S) "Don't do that," said Penney.. (6) "Jack.
_\has a top." . (7) "He will make you take it back."

+. .~ The story reads quite easily for most people. But let's examine the proces- -
-.sing that weaves the separate sentences together. - . .

: 1. Today was Jack's birthday. . . T

i 2. Penney and Janet went to the store. ' . :

v 3. They were going to get presents. One might conclude at this poinu that
the presents were for Jack. The reasonipg could be that if it is someone's birth-

‘day,;- if-no-one else's birthday is mentiohed,” and if ‘presents, are mentioned in the

stofy, then the presents are probably for the birthday person. Since we know all
threée conditions hold, we can conclude that. the presents were for Jack.

4. Janet decided to get a top. By now one might conclude that the top is
a present for Jack, and that Jack is a child. The reasoning is more complicated
than it might seem at first. We know that a top can be a present, and we know
that if something is a birthday present for someone, we would expect that person

. to want it for a birthday present. Since we have no reason to believe that Jack
. would qot want a top, we can conclude that he would, in fact, want it. Now we
“‘know that if -someone would want a top for a birthday present, that someone is

-reach th

probably a child. Therefore, we conclude that.Jack is a child.
5.) "Don't do that," saic Penney. e
6. \"Jack has a top.” One migiht conclude here that Jack would not want a

Is conclusion. Therefore, "Don't do that" pust have affected our reason-
ing. Onelpossible way of arriving at this conclusion is as follows: Jack has
one top. \If Janet buys Jack a top, Jack would have two tops. He might not want
the second\top if scmeone suggests he own only the first. By suggesting that
Janet not buy Ja.l. a top, Penney suggests that he awn only one. Therefore, Jack

second t?;. “If Penney ‘had not said, "Don't do that,' we would be less apt to

.might not want the second top.

“ .

7. "H&.will make you take it back.” The it ‘in this sentence refers to the
second top.” We can confirm that the it refers to the second top by asking 'if the
sentence makes sense. People are asked to return a thing they have just bought
for someone only if that person.does not want it. It can be inferred from the
previous sentence that Penney believes Jack does not want a second-top. There-
fore, Jack's asking Janet to take back the second top makes.sense. It makes
sense because Janet would be getting something that Jack did not want, and
because Janet would have to return the top if Jack really already owned one. In

_.short, not oniy does Penney's statement make sense,-.it makes.-sensc--in -context.—-—-- -

. The.preceding analysis bears out the need for (a) a knowledge of facts
beyond ‘those presented explicitly in text, (b) various logical skills, (c) con-
sidering the impact of information throughout the story on the interpretation of
any given sentence, and (d) active participation on the reader's part. We turn
now to a discussion of the work that should precede diagnosis of text pro;esSing
difficulties in reading comprchension. " :

. One'place to look for the presence of the four factors discussed above is
on existing tests of reading comprehension. Using present tests of .comprehension
has a certain appeal. Many of the tests accepted as valid measures of compre-

- .heénsion should be analyzed to sce where the above factors- operate, and their T

effects analyzed to see if they are predictive of an individuals’ reading com-

prehension performance. It ‘may be the case that more conventional measures of

comprehension (such as present tests of reading comprehension) do not tap these

~*-Factors——The-birthday story.clearly requires them. Implicit processing may be

very important to the understanding of most texts, even though it is never tested
on conventional measures of reading comprehension. This line of reasoning argues
for an  analysis of the materials students are confronted with; we want to find out

If understanding the materials depends on these four factors.

B & S SUR
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i?SkiIIST“*RE&soning'in‘naturai—ianguage~is'notLeasily~translated‘into—terms;and—~——-—;

. What are some of the obstacles that study of these factors need to contend
with? Consider the case of kncwledge: How should one go about identifying

" 3verything that, for example, tne average third grader ki ws? Something such as

this may well be required if we want our measure to sample from a "complete"
pool of knowledge, ~therwise generalizations about' the extent of a given knowl-
edge-deficit are unwarranted. ’ -

There is another problem that should be solved befor: we measure the impor-
tance of ''general knowledge:" . A person's knowledge base could be inadequate

either because the person. does not have the necessary facts, or because the per-

son does not generate the necessary facts from an adequate store. For diagnos-
tic purposes, the above distinction is crucial. ‘Consider the case of .logical

relations uSed in formal logical medels (Minsky, 1974), nor is it necessarily

—_—

pSychologically appropriate to do so.
This outline of influences on the implicit processing of text can serve as
one starting point fcr the analysis and development of diagnostic ‘measures of

text comprehension. It can serve as one way of conceptualizing and "'compart-

mentalizing" the analysis of texts and tests encountered by readers.

WORD PROCESSING

In this section, four influences on word processing are discussed: decod-
ing, partial processing, encoding, and production. Word ﬁrocessing\as used in
this paper will refer to the activities and information necessary to-go from
print to meaning (decoding). We can think of the print-to-meaning translation
as.a process involving at' least two steps: (a) that information in the
visual display which is needed to retrieve the meaning associated with a word
must be ercoded and (b) the meaning associated with the -word must be retrieved
and appropriately interpreted. We turn now to a discussion of those factors

.. which operate in, and influence the translation of print to meaning, and we

" “point out the rglation between each factor and comprehension.

Decoding’

Decoding refers to a broad range of activities or processes .(see Gibson and
Levin, 1975). Various factors contribute to decoding speed and accuracy. Many
of these factors can be improved ("developed,'" "remediated') although there is
considerable disagreement about how best to do so (Chall, 1967). At the ex-
tremes, decoding speed and accuracy bear clear re¢lations to comprehension.

_leaving.a large middle ground unaccounted for. For example, we cannot presently

say whether decoding three out of every 10 words incorrectly will significantly ~

affect .an individual's performance on comprehension tests. Nor can we say how
fast a reader mu:t decode, given that the reader has a limited time to complete
a comprehension- test. Clearly, the reader must have enough time to rcad the
question, read the reievant material, and read the possible answers. But ‘just
reading ali the required material in the allotted time is not enough, for unless

‘thé ‘question is very simple, some time must be devoted to thinking about the

possible answers. Decoding is not an activity which always takes place apart
from-higher level influences, henze, when we refer to "decoding activity,” we

—refer—specifically to that aspect of the print-to-sound translation which is

independent of higher leve! influences. The importance of a sensitive diagnos-

“tic instrument becomes more clear. It exists to identify decoding errors in a

situation where other influences contribute to the word recognition process.

2.

Partial Processing
Two characteristics of partial processing stand Out.(see Samuels, Dahl
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and Archwamety, 1974; Goodman, 1969): -(a) readers seem to actively process in-
formation--they make predictions about words and phrases to come on the basis of
existing syntactic and semantic information and (b) readers scan the visual dis-
play for information which saggests (but does not necessarily.confirm) a predic-
tion. This is a dynamic process--the two characteristics ccntinually interact.
The information from the visual display both helps to determine, and is itself
determined by, the prediction. : ;

) " Misinformation iis sometimes the consequence of such a process. A prediction
may be selected on less than sufficient evidence; a word is ''seen' which was not
on the printed page. For example, a student might read, '"The athlete sprinted
‘around the trail,' as, "The athlete sprinted around the track." The reader in

- this case might have predicted the ¢cciirrence of the word "track” on the basis of
preceding syntactic and semantic information.' The reader failed to correct ‘the
mistake because a partial scan of the visual display confirmed the visual simi-
larity of the word on.the page, "trail," to the word expected, "track." Partial
processing is nut restricted to the identification of only thcse words occurring
in context. A reader can make an ‘educated guess at a word in isolation even
without preceding syntactic and semantic information. In isolation, the reader
can use the information in the rirst part of a word to make an educated guess as
to the last part of the word. Marny incorrect predictions coupled with the ac- -
ceptance of less than sufficient information can lead to low test scores.

Encoding

' Encoding problems also exist. Encoding in word processing is the transla-
tion of the printed stimulus into whatever form it takes wnen deposited in

. memory. This form may include both surface and semantic information (Begg and
Wickelgren, 1974; Clark and Card, 1969; Fillenbaum, 1969; Sachs, 1967). .Some-
times a word, after it has been decoded, is "automatically" translated into
another word. 'Evidence for sucii errors comes from the presence of certuin .mis-
cues during oral reading (Goodman, 1976B). ~ Goodman reports that one child he
studied consistently read train as toy. The mistake was specific to the train-.
toy translation. That is; the child did not decode other words beginning with
't ds toy (except for tcy itself). Therefore, neither decoding nor partial pro-
cessing seemed to be the determining influence, : .

Production L

. There<are two kinds of production errors: First, they reflect temporary

——production problems. _Spoonerisms are-a-caso—in-point--{Fodors—Bever-and ————————-
.Garrett, 1974). Some spoonerisms involve full word exchange like "I batted my
bricl against the headvall" while others reflect affix and stem movement where
""He made a lot of money intelephoning stalls" (Garrett and Shattuck, 1974). The
source of the above errors, unlike decoding, encoding, and partial processing,
is not necessarily part of the perception process. It is believed that they
reflect the production process (Fodor et al, 1974). However,. since the measure
we use for testing perception includes the production of verbal responses, we
need to be aware of the presence of production-related errors. Spoonerisms are
rot the only errors of this type. ' More permanent production errors will appear
in the child with speech problems. Spéech problems can influeiice reading com-
prehension in those situations where the child arrives at the meaning.of a word
through the intermediary of sound. . :

» .

" Diagnostic Procedures -

The following diagnostic procedures are designed to. scparate errors in the
translation of print to meaning into the above four categories. The set of’
diagnostic procedures outlined belos (see Figure 1 p.30) requires three related

o
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sets of materials: (a) reading comprehension tests, (b) listening comprehension
tests, and (c) vocabulary tests. The reading and listening comprehension tests
sheuld he representative of the various subject matter that teachers wish to
test. ‘the material should be graded for reading difficulty with respect to each
skill used to measure understanding. While it is reasonable to assume that some
material will be easy to understand if a fairly simple skill is required to evi-

'r~dence comprehension, the same material will become more difficult to understand

+" if a more complex skill is required. The vocabulary tests would draw upon the
words in the listening and reading material.

The procedures needed to identify decoding, partla] p-oc0551ng, eneodlng,

—and production errors- include. the administration of .certain measures or tests: - —

- {(a) a vocabulary measure, (b) a readipg-comprehension measure, (c) a listening-
.comprehension measure, and (d) ‘a decodlng measure. Most of the measures are
intended to serve as 'filters." That is, they should separate those.individuals
who do from those individugls who do not require further diagnostic work. In
particular, the measures are designed to identify c(nhose individuals with
potential word processing problems.

) The rationale behind the testing sequence is to remove from con51derat10n
those individuals with obvious vocabulary problems. Vocabqlary difficulties can
contribute to both word and text processing problems. Therefore, all individu-.
als should be given a vocabulary measure before being administered the reading-
comprehensidn'measure. Individuals w1th vocabulary problems should be excluded
from further ana1y51s until the vocabulary problems are remediated.-

The remaining students should be giveh the reading comprehen51on measure.
The grade level of the materials should correspond to the grade level of the
students. It is important for later analyses that the oral miscues (Goodman,
1976B) of the readers on the reading comprehension measure be recorded. Stu-
dents who- perform at or above grade level on the reading comprehen51on measure:
need not be given any of the vemaining tests.- Students performing below. grade
level may be having difficulty for a variety of reasons. Word processing prob-
‘lems are one p0551b1e cause of poor performance.’

Students scoring at grade level on the legtenxng comprehe 1sion test and
below grade level on the reading-comprehénsion measure may have word processing
difficulties. Students scoring below grade level on the listening comprehension
test and still lower on the reading comprehension measure may have a coambination
of word and text.processing problems. The extent of the word processing problem
can be uncovered by procedures such as thosc suggested below. The remainder of
the students with reading comprchension scores below grade level will score -at

- ¢¥ below their rcading grade on the listening comprehension measure¢. Those with
§imilar reading aﬁd'Iistenlng scores shave few if any word processing problems.
These students should be glven dlagnostlc measures such as those suggested in "~
the section on text processxng /!

) How do word processing errors affect comprehen51on problems? Again, the
individuals in tne group selected for further diagnosis at the word processing -
leve! should have reading comprchension scores below grade level and listening
comprehen51on scores which fall above their r~ading Tevel! Sece Figure 1 on,
page 30 for a diagram of the series of diagnostic measures and procedures dis- -
cussed. It shows. the measures needed to identify those individuals with poten-
tial word processing errors (steps onc tirough seven). Follou~ng are the pro-
cedures needed te isgentify particular Ln tances of word processing errors, as
well as the cause of a given error.

vxpgal miscues should be recorded at the same time the reading comprehen51on
mtesk 1$xadm1n1ft‘reu, (We assume that these oral miscues™are” ‘Lpresentatlve of -
moqd processing errors the child makes wiiile Teac g 51lent1y ) It is important’
to "leok at the subset: of word processing crrors that bear a'clear relation to
compnehen51on. Fer e;annle, a not may have been missed, or tallest read as
:shortdgt. Having Ldqntlflcd word processxng errors wh1ch bear a clear relatlon

44‘,-__,' :
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to compreliension problems, it is nccessary to -identify the source (i.e., de-
coding, partial processing, encoding, or production) of these errors. Since.

we are most interested in identifying and separating the decoding from the par-
tial processing errors, it is‘necessary to remove those errors due to encoding
and production problems from consideration. . ) -

) This requires .the administration of an additional measure. A list of

words should be drawn up specific to each student. ' The list shoulc -be composed
of all words for which miscues were recorded: Each child should then be pre-
sented .with the list of those words (the decoding measure, step 8) on which he
‘made word processing errors. The subject's miscues should ‘again be recorded.. «

—~The-diagnostician—hcw has two Iists f Miscucs made to the Same Sot of words.
One set of mistues was wade on the reading comprchension measure. The other
set was made on the decoding measurc. These lists will form the basis for the
- identification of various error sources. ) - .

The identification of encoding errors will require'some additional probing.

' The train and toy confusion suggests the sort of probing that is needed. First,
we note that train is consistently decoded as toy.. Sécond, we note that toy is
not_confused with other woids similar in sound or shape -to train. Therefore, we
can infer that the child recognizes the word train as distinct, though it is
still encoded as toy. We already have a list of those words vhich were spoken
‘incorrectly at least twice. Certain of these words may represent repetitions
of the samé decoding error. - Others may represent encoding errors. To séparate
encoding from deceding errors, it is necessary to knoy whether a child makes
similar errors to other words which are similar in sound and shape.. 1In short,
encoding ‘errors are those miscues which are consistently repeatéd with the same .
‘word and which are specific for a given word. Production errors muét.glsp be

- separated out. The diagnostician should be ablg-to identify miscugs due. to
speech problems, . I I ST e
The remaining miscues from the reading“@?%prehéhsibn test may be the result
of either partial processing or decoding -problems. The 1ist of miscues from
 both the reading comprehension and decoding measures should.be compared. Some

' words will have been incorrectly processed on ‘the regading comprehension measure;
but correctly processed on the decoding measure. We can infer with a fajr
degrec of confidence that these words represent .partial processing errors.. How-
ever, not all of the remaining errors vrepresent decoding problens. Remember -
that words can be partially processed even when they are in.‘isolation. The.

NaT

readey 6@3 guess -at a word before seging the entire visual display. - To identify

a given etror as a decoding error, it is necessary to verify that. the reader has

seer the-entirc vLsual;display_Lall_thc_lczxcps—ia—a—werd%ﬁ~7¥or—c&amp1e7;we——————“—

-need toiknow that the child who reads pat as paan has seen the t in pat. To make .

sure'§h1§ is indeed the case, the diagnostician might ask the child to spell a-
word as it.occurs on a page before pronouncing it. If the child still mispro-
ngunces the word, the error can be attributed to decoding problems. A profile
of thpse errors clearly resulting in comprehension problems would now exist for
eich thild. . This profile is useful for remedial purposes. T
Jg}“wp must also consider, the effects on deéoding.comprehension.of decoding
speedi Some incorrect answers to questions on the reading' comprehension test
-will have nothing to do with the fidelity of a print-to-sound translation. Some
of these errors may arise because individuals must spend too much time decoding.
Reading too slowly can be just as detrimental as reading -too quickly. Smith

(1975j'5uggests that many rcading comprehension problems are the result of too "
much attention to detail.f-Also. the questions askedﬁgf_the,xcadcr“aSchll_ag;;____

- *he difficulty of the materials can.influence rcading speed, and the time allot-
ted an individual to finish materials can determine the relative effectiveness .
of a given reading speed. . . B - -

For any given time spert looking at a word embedded within a sentence, slow

-decoders must spend more time decoding and less time ‘integrating information

45
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: than fast decoders. "Integrating" is a2 term used to re%r to that activity

" -which -involves thinking about a woid's meaning, and the relation of this mean-’
ing to the meaning of preceding context. Decoding which has not reached a s
certain speed and -independence of attention (LaBerge and Samuels, 1976) can
outstrip the capabilitiessof short-term memory. Time is a‘'factor bkcause infor-
mation in short-term memory which is not rehearsed fades quickly gPeterson and
Peterson, 1959). A skill can proceed so slowly that information/acquired
earlier in a sentence or text has disappeared from memory by the time it is
needed for higher level prccessing. —

Figure 1
1. Vocabulary Test
2a. Poor Performance? ——— —Jes ——— 2b. Vocabulary Training

no .

3. Reading Comprehension Measure with Miscue Identification

yesv

‘4a. At Grade Level? ® 4b. No Further Diagnosis |
' no ‘ . ) .

5. Listening Comprehension Measure

- “6a. i.istening & Reading Scores Equal?%y&b 6b. Go To Text Processmg
e 1 . - Evaluation o
©. - [no. _ L . -
7a. Listening Score Above Reading Score? —22—7b. See'Fobtnope] below.
N . | yes _ . . '
8.- Decoding Measure with Miscue Identdfication

10. Identify Production Errors o L -

- 11. Separate Partial Processing .nd Decodihg Errors.

Outline of Diagnostic Procedures

A few individuals may score ower on the J;stenlng comprehen51on measure than
on the reading Measure. Of course, it is not necessary for an individual to
score. lower on the listening measure than on ‘the read*ng measure for there to
.be a special problem with listening. e -should separate out those students
with "special” listening problems. before we admlnlster the 1lsten1ng compre~
hen51ra Jeasure. : B :
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Language Development: Universal -

~ Aspects and Individual Variation

i - ~ Paula Menyuk,
- Boston University

.o

.—nas_a ''comment,".and - this-"comment' mod ifies- the-“topic—fMenyul— H9683 - -Severil——

T Discussion in this paper will center on some universal trends. and individual vari-

- -ation$ that have been observed in the language development process. Since language

development is a rather huge topic, this paper will .present some crzmples of
these universal tvends and individual variations during the early years of life
"~ (Menyuk, 1972). ' ) .
. Universal aspects of development and individual variations have been observed
- at the very. earliest stages of development. The age at which a child begins to
use recognizable words and structures varies widely. There is evidence that the
.surface form of these early structures can vary,- although these differences have
not been carefully documented and described. Some children begin language produc-
tion by primarily using single words that are clearly articulated while others
use .phrases that are difficult to comprehend (Nelson, 1971). 1In addition, the
function of the language usage appears to be different for these two groups. The
single word producers appcar to use language to name things in’ the environment,
while the latter group uses language to cxpress needs and feelings. Such diff-
erences May be due to-the birth order of the child, or to differences in the
linguistic styles of the mothers in their verbal interactions with their children.
Differchces in the mothers' styles may result from whether or not the child
is a first or later child, or to the mothers' levels of education. In any case,
how. these differences in the earliest productions of language can affect the
. course of :later development is not clear. Both groups of children use language

. for both functions. They differ only in proportion of usage. An intriguing pos-

sibility is that these differences are early indicators of different conceptuali-
zations dbout the use of language. These canceptualizations covld, lagically wwesuazs
strongly influence the course of later language development, and could do'so es-
pecially in those situations where language usage is removed from the usual T
‘direct speaker-listener communication as it is in reading., - -
Despite these variations in the phonological fory and use of early utter-

-——aneesT—%he—sequeﬂeefefwdeve%c;mcnt—vf—structures—that‘haswh:en tound retflects both
- “the universal functions of language and the child's abilit to capture the univer-

sals in his lanjuage use. At the very earliest stages of development, when he is
primarily producing onc word utterances, the child uses language in accompaniment
o an action in a particular situation to declare (either descriptively or emphat-
ically), to demand, and to question. In addition to the situation and action
which help to make clear the meaning of these utterances; he uses a purely lin-
guistic device--intonation and stress-which clarifiés their meaning. These one-

- word utterances may describe 4 relationship, but the listencr must rely on the _.___.
“situation to interpret the relationship the child wishes to 6Xpress (Bloom, 1970).".
Once the vhild hegins uzing two word uttevances, he can describe relation-

ships more precisely by using certain word items in a particular order and by
‘using intonation and stress. lle not only has'a '"topic" of ceonversation, he also .

factors about these carly developments should Le noted. First, the child uses
some linguistic conventions (intonation and s“ress) and content words ¢o define -
,meaning even at a very, carly stage. Sccond, the meanings he conveys fulfil: some
basic functions of languoge: to declure, to quéstion, and to demand. Third, each
convention he adds allows the child to convey meenings in his utterances that are
incregsingly precice.and he does this with increasing independence from the situ-
ation. That is, those aspects of human language which may make it unique--to

4 ’;"A
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talk about things that are dxsplaced in t1me and space, to hypothe.lze, and to
invent (Hockett, 1963)--are intreasingly evident in chiildren's utterances.

From the stage at which the chilad is using one.and two word utterances
until he reaches some leveling-off stage of grammatical development, he contin-
ues to add structures to his grammar. The order in which he adds these struc-
tures is dependent on several factcrs. Structures which involve the addition
of items are acquired before those which involve the movement of items. Thus,
for example, negative structure rules are used before question structure rules.
Structures whicii are simpler in-derivation are acquired before those that are
more complex. Thus, for eéxamplé, negative senténces ave used intheir—full
grammatical form before negative-question sentences (Brown and Hanlon, 1968).
Rules which:ioperate on a small domain are acquired before those which operate
on a large domaln. Thus, number agreement is evidenced within a noun phrase
before. it i¢' evidenced within the sentence (Cazden, 1968), and 1n the latter
beforé it is evidenced across sentences (Menyuk, 19691,

“Rules which describe concrete relationships are azquired before those
J wnieh'describe abstract relationships. Thus, for example, prepositional
. phrases which describe place are used before those which describe time (Menyuk,
"1971). Increasing complexity in language production cannot be equated with in-
creasing sentence length or gross language output.  Complexity is.a multifaceted

influence on the sequence of acquisition of grammar. It consists of types of

operations requtred, number of operations required, the domain of application of
the rules, and the concreteness of relationships expressed by structures. These
facets overlap so that several arc operating simultaneously. C

The child's ability to add structures to his grammar indicates that he is
_ -able to make generalizations about the language he hears. For example, he makes

' generali:zations about what composes a negative, imperative, declarative, or ques-
tion sentence. At different stages of development he males different grneraliza-
tions about the compusition of ‘these sentence.types. It should be stressed .that
these parameters are not specifically pointed out to him. He. selects them spon-
tareously. The generallzatlons he does make are dependent on those aspects
which are most important to him and the level of.analysis he can achieve within
‘the limits of his own memory and cogn1t1ve capacities.

The sequence in which various types of structural descrlptlons are acqu1red
is very similar for children within the same language community durlng these
early st:ges of development. This sequence is similar for children from widely
different language communities, ulthough probably very similar cultures. It is

——<reasonable to expect-unjversal aspects.i in this early developmental period, since - _

-(a) children do not differ widely in their reurophysiological capacities if they
are physically and intellectually normal, {(b) there are universal categories and
relationships whiclk are expressed in manyv larguages (Greenberg, 1963), and (c)
the uses of language during thlb carly perlod seem to be quite 51m11ar for chil-
dren frem similar cultures.

- By the time the child enters school, he has a vocabulary of 2, 000 to 3 000
words or more. -lie uses all the major sSyntactic categories of sentence, subJect
and predicate, verb, noun, pronoun, determiner, adjective,.adverb, and preposition:
He can -generate declaurative, imperative, negative, and question sentence types,
and he can gencrate them in the active and passive moods. He uses markers of
number, place, time, manner, and posscssion. lHe can cenjoin and cmbed sentences---
and thus, theorctically, has achic¢ved the ability to create indefinitely long

___sentences,_ le_can express’ the logxcnl notions of actor-action- object, of <
negation, of conjunction, of causc and cffect, and of cquality. Although this.
has been accomplished by the end of the¢ preschool -period, the child continues to,. . x
develop his linguistic .kills-for sometime.” Those further developments are. impor=
tant because they lead to much greater precision 'in language use than ‘was
achieved during the early stages of development and they allow tLg bh;ld to hypoth-
esize and conceptualize about his experxences in a much fuller; mﬂnnc? ghar he
did prevxou:ly : Y ”“N . .

.__,\

P .
H -

ERIC

Aruitoxt provided by Eic:



_.. Language Development... . S 33

Although the child at the end of the preschool peried can generate new cen-
tences by embedding one into the other; the contexts' and forms in which he does
this are quite limited. He embeds sentences.with only certain verbs and only at
the end of other sentences. For example, he produces sentences such as I know

“whzat he's doing and I see the store that's on the corner,vbut not sentences such
as It secems that he's the wrong boy or The store that's on the corner has a sale.
Although he produces noun phrases, he elaborates them 'only to a certain degree.
For vxample, he produces sentences such as The old.man was mean and he hit the

" boy, but not sentences such as The mean old man hit the boy. His tense markers

f-ére~1imited;-and'he”rarely expands the verb phrase by adding markers to the verb.
For example, he produces I was playing but not I have been playing. He persists

. in trying to maintain the subject + verb + object order. ' Therefore, he does not
use structures which disturb this order or intervene for too great a length of
time between the occurrence of the subject and the verb. .

. The most important linguistic development from kindergarten on is the acqui-

'sition of more and more complete descriptions of relationships within and between -
- sentences. Thesc more complete descriptions_require the addition of properties

to the definition of words and these properties are -syntactic .and semantic. At

- the kindergarten .stage the child's knowledge of these properties is limited. For

- example, although the child in most inst .nces appropriately uses prepositions in
phrases, his comprchension of these prepositions.and of the ‘structures they can
go with, is. limited. Hc may substitute onb*preposit}on for another as in she took
me at the circus and I wake up on the morning or he may use the preposition in '

a limited way. His use of the preposition with indicates’ only, the meaning of
accompaniment (I wvant to go with him), and not the instrumental ‘meaning (I broke
the chair with my:footj. The-child's use of verbs in sentences shows the addi-
tion of syntactic and semantic propertiecs -and this indicates growth jn his com-
prehension -of the meaning and function of words. : : '

As he adds propertics to his readings of verbs, restrictions are found on
the words that co-occur in a sentence.. For example, at onc stage of development

_ the verb make is used in all contexts of to form and, therefore, in the context
of both rhuman and -human (make a team and make a bcx). The verbs say, tell,
and' ask share properties so that sentences such as say the story and tell the
guestion occur frequently in preschool and kindergarten language samples, but-
rarely in the ldnguage samples of older children. : o .

Not only is the child adding to the syntactic and semantic components of -
his gramrar after he enters'kinderghrten, he is also adding rules to the phono-
logical compencnt.of his grammar.. These are primarily consonant cluster rules
and morphological rules. tiorphological rules that can be applied in a limited

" number of contexts are acquired after those that apply most generally. Thus,

_ plural markers are-acquired in the following order: +z as in bees, +s as in
bats, +Iz as in matches, +voice+z as in wolves, and irregulars as in mice.

' The same factor of increasing specificity operates in the sequence of acq-
uisition of present and past tense markers. * Children begin to expand their
dictipnaries to’include many more multisyllabic words and, thus, to learn the
rules for application of suffixes and stress to generate new classes. For ex-
:ample, they learn that stress on the second syllable converts noun to verb

- (&ddress versus addre$s) and that the addition of suffix plus change-in-stress
converts verb to adjective (télegraph versus telegraphic). Some cight- to 10
year-old children wupply appropriate stress rules to nonsensé material in much

“the same. manner as adults do. Interestingly, however, there are large individual
variations among children so that: some older children cannot carry out this task.

Just as with the earlicr. stages of development, there seem to be- universal
trends in later develoment. The sequence of acquiring increasing numbers of
properties of words, comprchension and expression of relationships within and '
between sentences, and acquisition o phonological rules seems to be similap—r———
for a large number of children at this lateér stage of development. However,
there clearly are individual variations as well, and thesé seem to become’ more
marked during the later stages of this early develig?ent. o
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e Durlng the developmental period ‘from about 18 months to five years, the

~child  radically altérs.the content of his grammar, at least as evidenced by his
language production. His analysis of the linguistic data he hears seems to

:change as well, although he appears to understand a great deal about the struc-

. .tures before he produces them in his own sentences. The exdct differences be-

tween comprehension and produotlon at various stages of development have not
been described. When the child is producing one and two word utterances, there -
is some.indication that he only comprehends the meaning of the words"and rela-
tionships expressed in his own utterances. Thus, comprehension and production
are closely related.- ) // ) L

However, the more advanced children at thrs same early age of.development e
{those producing two and three rather than one and two word utterances) can Co
comprehend sentences that are more complex than those\they produce (Shipley, et

“al, 1969). Perhaps those children who initially exh1b1t a greater distance be-
tween production and understanding continue to show’ this distance at an ever-
increasing rate as they mature because they are capable of a deeper analysis of
the structure of a sentence. Thus, such children more quickly acquire more com-
plicated structures. This is a sp.culative comment. Although the sequence.
of acquisition is similar for children within the same linguistic communlty,
different children acquire structures at different rates.

' Different children may approach asympote in acquirinyg new structures at
different levels of analysis of the structure of sentences. By:the time the
child enters-kindergarten, he seems to understand some quite .complicated struc-
tures that he never, or only rarely, uses. There are limits o the understanding
as well a5 limits to the structure of uttcrances that are produced. Stru. - ‘
tures which involve transformational operations that disturb the subject-v.rb-
object order are difficult for h1m to 1"terpret and these structures continue to
be difficult for .some time.

The child. entering kindergarten produces conjoined sentences that express’
logical relatlonshlps, but he comprehends and uses conjunctions wh1ch do not
place many restrictions on conjoined elements (and) or. those which veflect con-

-crete cause and effect relationships (because).. He rarely uses and does not:
completely comprehend the conditional (1f,\so) (Menyuk, 1969) or antithetic
~elationships (but) (0'Donnell, et al, 1967). Children exyress and understand
causal relationships before temporal 1e1atxonsh1ps (when and while), temporal-.
simultaneous relationships before temporal-sequential relationships (before and
after), and temparal relationships before the ant1thet1c relationships (Katz and
Brent, 1968).

At a still:later stage of development, he comprehends somé‘"ff”étures“In“———““—
which the subject is scparated from the verb by the object (I promised him to go),
but different children vary widely in this a_111ty, perhaps depending on' their L
cognitive development and language experiencg (Chomsky, 1969). . Some structures
of this type are not comprchended by adults /in the community. Coincidentally,
it has been found that almost 50 percent of American adults never recach "adoles-
cence'" in the Piagetian cognitive sense (K nlberg and Gilligan, 1971). Thus,
different structures may be '"available'" tojdifferent children at various stages
of development, and there are some structﬂées that may never_become available to
certain children 1n their .sentence .analysés. .

Individual differences in the level bf language analysis at’ the time of
entering school may produce differecnces #n the acquisition of reading and writing
skills. Although- there are no conclusxvﬁ data which indicate that this is so, it
seems logical. There are, after all, a/great many similarities between the two
language systems to be acquired. Thery are rules for senience formation which
are similar in both systems, and aCQU]SLtlon of the two language systems requires
the capacity to generalize, abstract, and store information that is hiérarchically
structured-as sentence; phrasc, word, and scgment. The lack of data on the rcla-

~ tion between these two processcs may be duc to the ways language development and

‘:readlng acquisition have been"measured in. studles that have attempted to measure

..’ . /

’
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correlation between these two kinds of language performunce, rather than to the
lack of actual correlation. ‘
There are, then, both universal trends and individual variations.that can be

.observed in the child's acquisition of language.. The universal trends reveal them-
selves as fairly fixed sequences in the acquisition of basic structures of the
language. They probably result from constraints imposed by maturation cof the
neurophysiological and cognitive capacities of the child, the functions of lang-
uage, and the structure of -the system he is acquiring. The individual variations
“reveal themselves as differences in the rate at which various structures are

that are reached. These differences are probably due to particular language exper-

iences and/or intellectual capacities.
Dialect variation and bilingualism play an important role not only in the

use of language but also in the child's conception of language function. Both
universal trends dnd individual variations should be considered when planning for
the child's acquisition of reading. The universal aspects indicate why and how a
child goes.about acquiring a language system. The individual variations may pre-

. scribe his level of competence at the time of school entrance or where he is "at"
at the beginning of the reading acquisition process, and his conception of thée
functions of language. o '

. -




—Development .
Implications for Reodlng Reseorch

‘Stanley F. Wanat,
Colnformo State University, Fullerton

This paper is divided into three sec{ions. The first identifies two recent
milestones 1In developmental psythoiinguxstlcs.~mThese_nuJes£ones_are Brown's
(1973) synthe51s of research in this area and Sdderbergh's. (1976, 1977) appli-
cation of research methodologf'from.developmental psycholinguistics to the study
of reading acquisition. The second™sgction:of this paper discusses a research
strategy--the application of research methodology from developmental psycholin-
guistics to the.study ofireading acquisition, following Séderbergh's model. The
third section of this paper, like the second, suggests a rescarch strategy to
~deal with the types of perceptual units used by readers’ to comprehend written
language :

“TWO MILESTONES S

Two recent m11estones 1n developmental psy"bollngulstlcs are also m11estones ";
for reading researchefs and teachers. .

The first recent milestone is the publication A First Language, which is
Brown's- (1973) synthesis of research on language development. He points out that
the most important source of information for anyone studying lznguage learning- is
the errors made by the child. Slmllarly, the reader's errorc provide an important

. scurce of information for the teacher as has been demonstrated by Goodman (e.g.
~ Allen™and Watson, .1976; Goodman, 1973, 1976A, 197vB), and by others--e g. Clay
(1968) and Weber (1968).
5 A "newﬁ direction that Brown $ees-in developmental psyc&olrngulstlcs is
"concern fon meaning. He points out that the first analyses in the 196Us of
child séntences were in ‘terms of pure syntax, in abstraction from semantics, ‘with
- no realevattention paid to what the children might inteénd to communicate. There is
“ an 1mportant implication here for reading research: Since the- foundations. of read-
. ing are in language, reading researchers and reading teachers need to-<carefully -
.assess their individual positions on’ the roie of meaning in reading. Is "meaning™
——~a~%aboc—word.4n“£he.xead1ngsclassroom {see Gleltman and- R021n, 1972; Goodman,
}972)9 L
L Brown dlscusses the "construction rules' that children‘use to synth051ze and
. analyze language. He points out a research study suggesting that, 'n language
acquisition_and development; "constru;;xon Tules!" do not cmerge all at once at the
levels of spontaneous use, discriminating response, and Judgment The speaker uses
~varjous construction rules to move Yetween specch and meaning. Similarlv, the
‘rea er useg various zonstruction rules to move between writing, on the one hand,
_.and speech, ’language, and meaning, on" thp other hand. One must not assume that -
-the reader. develops the skills for making. conscious judgments about whether or
not particular construction.Tules apply at the same time that he develops. the
skills .to spontaneously use a particular. reading construction rule. It has been
suggested that written Eﬂgllsh be ithought of as one dialect of spoken English.

Being able" ‘to_use the constPuction rules of this part.cular "dialect' is . -v dif-

e

7t

ha
e

a

" ferent from Eing-ab&e~to_make_ggg¥c1ous”judg"cntS“ubout*thrs<“&ta%eee—ﬂ~—The—&m=-w_
) p11cat10n for teaching reading 154€F5f7_¥6r‘th0‘th1}d— -the process of spontancous-
1y u51ng reading construction rules is different from the process of »f making con-
scious judgments about. the. appllcatlon of such rules. What might be the.
lmpllcatlons of this for. research on teaunigg,readlng without having the child deal
consciously with rules° - //

A . :

o . 5n :
T . : : .

o

Q

ERIC

Aruitoxt provided by Eic:



Q

ERIC

Aruitoxt provided by Eic:

Developmental Psycholinguistics... . . ' ' . 37

L

Developmental psycholinguists are searching for universal aspects of lan-
guage development, but they are conducting in-depth analyses of individual
children. This has important implications for reading, for it suggests-that one
can gain an understanding of literacy acquisition, and cf impediments to liter-
acy acquisition, by studying and working with very small numbers of.individual-

“children. The massive and expensive First Grade Reading Studies with their
large numbers of students did not tell how reading is acquired or impeded. But,
like the developmental psycholinguists, one can find out by studying individual
children. - This can be done by reésearchers and by teacher-trainers, but far more
"importantly; it can be donc by in-service and prescrvice teachers to further '
refine their skills in observing advances and ‘mpediments in reading acquisition.

-———f'~—~Twwouldu{ikewto~argue~that-currentwthoonuuin_developmentalﬂpsychglinggi§;ics

has the following major implications for reading theory and practice: (a) The
relevant ‘unit 'ifi Teading is not the distinctive feature of a letter, not the
grapheme-phoneme correspondence, not the word, not the sentence, but. the individ-
.ual reader (interacting, of course, with an individual teacher). (b) Teachers

- and prospective teachers should begin doing reading diary studies (following the
models of the developmental psycholinguists).” Teachers cannot, of course, study
every child, but a tecacher can study--in depth--one, two, or three children, and
the insights that teachers have about lcarning to read: can be increased. Teach-
‘ers would -be far ahead of rescarchers in this regard; researchers simply do not
have glear, comprehensive descriptions of how reading is acquired.

" Such reading acquisition studies would.have immediate payoff for teachers

who could-gain inviluvable and otherwise totally unobtainable information about

. “theixr students and sbout their teaching. The diary studies would be an integral
.ipart of a diagnostic-prescriptive approach--an integral part of teaching.

7'A second recent milestone in developmental psycholinguistics is also a major

fﬁmiiestonc in theory and methodology for reading rescarchers and teachers. It is

‘a rcading diary study by Soderbergh (1976) which deals with a Swedish-speaking
child learning to read, and is cntitled Reading in Early Childhood: A Linguis-=
tic Study of a Swedish Preschool child's Gradual Acquisition of Readihg. Ability. '

_ :The author is a linguist, and her approach is based upon developmental psycho-

linguistic models. Her work yields both a richness of detail and a number of
tantalizing generalizations about the learning-to-read process. .

. This landmark study, carried out by a linguist, provides conclusive evi-

.dence of the applicability of current theory and mcthodology in developmental
psycholinguistics to reading. tlere, one. finds the descriptive orientation of the
language rescarcher and the prescriptive orientation of the reading' teacher .
merged into-an enlightening discussion of reading acquisition. The top informa-
tion need in recading is gaining an understanding of how literacy is acquired -

(Durr and Wanat, 1973}." Thosc most compctent to gain this information are ¢lass=

room teachers working in prartaership with language specialists. o

' RESEARCH 'STRATEGY 1: TIE READING DIARY STUDY

" Questions and Procedures'in'Reading Diary Studies e

Following are some general guidelines for a reading diary study. ' A major
goal of such a study is to provide detailed .information on the reading acquisition
processes- of a small number of children..  The children' can be jtaught individually
or as a-group. Teaching approaches to consider are the "wholg word" .or "language
experience,' aitong others. A "whole word" approach as described by Doman (1963), -
was employed by Soderbergh (1976) and by the Steinbergs (D. S ceinberg and M.

. Steinberg, 1975) in their reading diaTy Studies. “As the reading diary - study — —-—-—-

progresses, extendec passages and books can be.read,wand~the—-hi4d4s~comprehension;“'
skills when working with increasingly-larger blocks of text can be studied. The <
teacher maintains detailed records of all of tlic words shown to the child and all

- of the child's responses. The information 'to be analyzed incardes what the child.
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-ed,—wnat- child errs on, and the types of yord-attack and later, of
course, sentence-attack, and pafugraph‘attact stra epTes 28 -
her detailed diary study, Sdderbergh (1976) identifijey gijye categories of respon-
ses: (a) no response; (b) whole-word substitution, j, which the child mistakes
the new word for a previously learned word; (¢} adjupctions, i Which the child

. "adds together two previously learned word-parts; (d) geletion, in which a part of
a previously learned word is.deleted to create 2 Tespgpge for a new word; and

" (e) word-part substitution, in which part of a Prev10usly'1earned~word is sub-
stituted for a part of a new word. Changes in the percentages of occurrence of
each of the five response types over time would pProvige information about develop-

. ments in the child's 1inguistic-cognitive-perceptua1.stratégigs for makihg'scnse
out of written language. Computer-data-processing Prégrams can save time in

——identifying-patterns. of_ relations between the child*g  ,rrect Or ipcorrect. res-
ponse to a particular stimulus, on the one hand, and {pe occurreénce of these
spelling patterns in the child's history of stimuli- 5.4 responses, cn the other

* hand.: - ' i - &
In addition to classifying the. children's TeSponges into these five categor- .
ies, attention needs to be paid to the types of perceptual-units that children
use as they learn to read. Questions dealing with Perceptual units include:  *-.
(a) What letter groups does the child treat as Perceprya] units? (b) what is the -
order of acquisition of these letter groups? (€} Once the child learns to use a
particular letter group as a unit, :does the child experience any lapses in his
mastery of this unit? If so, what are the related fj.¢ors? (d) .What is the nature
of the child's progression in mastering these percepty,) units? (e) What is the
progression over time in the size of the perceptual y,;+s used by the child?
{f) What are the relations among letter groups that .. nistered at the same time--
are highly similar groups more likely to be learned g, the same time, or are highly
. dissimilar groups more likely to be learned at the sape time? (g) Are certain
letter positions, like first letter and last letter, ... critical cyes? Does the
importance of letter position as a cue increase Or decrease over time? (h) How
important a cue is word length? Does its importance j,.rease OT decrease OVET
.time? (i) How many letters do the error and the stip,j,s have in common? - How
‘does this percentage“change over time? (j) Is the opqer of the shared letters in .
© the error the same as the order of shared lettérs in tho stimulus? How does this
change over time? (k) Are the shared letters groupeg together in one part of the
word, or are they. spread throughout the word? Howv‘does this change over time?
(1) Do different syntactic and semantic categories differ in their error rates?
How does this change over time? ' :

'
_Reading Diary Studies as a Preservice Tool

°
—_———
e e e —

—_——

. Farr (1974) had identified the development of Strétegies to help teachers to
become better observers of learning processes in chilgren as @ major goal in
.- teacher education. The reading diary study should te , highly &ffective tool for
improving the teache;?s observation skills. Its effectiveness in this regard
should be assessed. Also, Venezky (1974) has pointed oyt that @ major weakness
of teacher training programs is their failure to traj, teachers to follow through
over an extended period of time with a.complete instryciional Sequence. Existing
teacher training programs generally neglect to provide their students with directed
experience in tailoring instruction to individual leayners’ needs. The reading
diary.study should be a highly effective tool for dey loping the teacher's follow-
_through and individualizatjon-of-instfuction skills, i effectiveness. in.thiS—. ..
-regard should be assessed. Finally, the-reading di?ry.Study as a preservice tool
is a learning experience preferable-to the excessive theorizing, hypothesizing, . .
and fantasizing about reading acquisition processes that may OCCUT in preservidé-

_teacher educdtion programs,-
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N {
.o : A
- Reading Diary Studies Qﬁ{an In-Service Tool
. The need for tcachers to become bétter observers of lcarning processes in
"vindividual children, the need for teachers to increase their ability to follow '
rméihfeughnwi&h+a:completerins%ruutioggLastquencc:tthc—needTforfteaqhg?§fxg§jgggmfﬂ:frc#
" better individualizers, and the néed for more concretizing about reading acqui-’
., sition processes can be addressed in an in-seruice¢ cuntext as well as in a pre-
" .’service context. The experienced teacher in theclassroom certainly does not
" have the time to develop detailed diary studies aof .each dhildj, bgt she does ..
" have time to develop studies of one, two, or three. As“the teacher becomes
" more experienced, more and more children can benefit from this closc observation
of  learning-to-read -activitiecs. i ' o
A critical mass of studies describing reading acqusition in typical learners.
is lacking. The development of these descriptions is the most nceded information'
~ in.reading. Reading diary studies, based upon the models of the developmental
__ Psycholinguists, are thc most promising tools for obtaining this information.
-RESEARCH STRATEGY 2: RELATIONS AMONG LINGUISTIC CHARACTERISTICS OF TEXTS,
--READERS' COMPREHENSION, AND READERS' LINGUISTIC BACKGROUNDS

Minority groups are disproportionately affected by reading comprehension
. problems (Coleman, 1966; Miller, 1974; National Assessment of Educational Pro-
. gress, 1972). Individual differences in such factors as selective perception
may interact significantly with success in learning (Grimes and Allinsmith,
1961). Current thcories attempting to describe the processes of mature reading
and how reading skills are acquired, have failed to take into -account possible
group or individual differences. in the perceptual strategies that readers use to
extract meaning from written language (Gibson, 1972, 1974; Gibson and Levin,
1975; Levin, 1974; Miller, 1972; Neisser, 1974A, 1974B; Wanat, 1971). _
_ Since minority groups are disproportionately affected by reading comprehen-
"sioﬁ_problmms, the perceptual strategies (the sentence-attack and paragraph-
attack skills) of studemts wi 1 various characteristics (c.g., bilingual vs.
bidialectal vs. scnool-Engl! .-only speakers) should be studied to determine if
there are significant group or individual differences in their percentual strat-
.egies. If si-.u differences exist, then the current- approach of researchers try--
ing to devel p and test theories, models, and descriptions. based upon the notion
of an "idealized rcader' is wrong. If such differences exist, then current pro-
grams of reading instruction for bilingual and bidialectical groups, for example,
" will have to be changed to be sensitive to, and bujild upon, the perceptual strat-
egies that these individuals bring to the learning-to-read task. . What is needed
is a fresh approach to the analysis of the reading problems of low-achieving ,
Students--an approach that studies the linkages between language patterns, .per- ...
~~ceptual strategies, and reading problems--employing valid and reliable measures.
"The. reader must be selective--it doesn't matter how much information enters the
‘visual system, he-can g« . only four or.five items through the processing bottle--
. neck into short-term memory. So, in addition to being fast, he nust choose the
four or five items that will best meet his information needs (Smith, 1971)."
Also, eye-fixation studies show that skilled readers selectively allocate their
attention to linguistically defined arcas within the text (Comunale, 1973; Wanat,
1968, 1972, 1976A, 1976B; Zargar, 1973). T - -
" Thus, fluent adult rcaders selectively allocate their attention to areas of
‘the sentence. Smith (1971) states. that the rcader must be selective in what he
attends to. Is the ability to selectively attend to particular linguistically
defined areas within sentences a critical fagtor in the development of reading
skills? At present, ‘we do not know. Do high-achieving readers differ from low-
achieving readers in the ways they selectively attend to areas of the text? We
-do_not know. _Since the reader!s.knowledge of .language.structure-plays a-central- - - -
role in guiding his search of the text (Wanat, 1968, 1972, 1976A, 1976B), are

50
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bilingual and bidialectal children (who must deal with more than oné language
system) more likely than monolinguals to have problems in sclectively attending

‘to highly informative areas in t!e sentence? We dc not krow. ‘ Furthermore, we.

.do not know if there is 51gnif1c_nt variability wzthln these groups due to

T T T TR T LTI

“Individual dif:erences in Derceptudl Strategies.
If research into reader’s perceptual strategies were to show that better
readers attend to different parts of the paragraph or sentence than do poorer
readers, then further research weculd be indicated to determine if the perform-
ance of poorer readers would improve by teaching poorer readers to look for the
same kinds of information that good readers attend to. It is important to point
out that the training indicated here for the reader would deal with his, cogni-
- tive skills, not with his oculomotor skills. If research into readers' percep- v
tual strategles were to show that there are significant group or individual
differences in perceptual strategies, further research would be indicated:to
determine. if teaching to the student's preferred perceptual strategies would
improve his reading, or if adding to the reader's repertory of per:ceptual strat-

. egies would_;ncrease his tevel of comprehen51on and his speed of comprehen51on.

Ind1v1dua1 leterences in Perceptual Strategles

Some years ago, in his review of eye-movement fesearch in reading, which
encompassed 72 studies, Tiuker's (1958) total di-~ussion of individual differences

" is as follows: "Individual differences. Wide individual differences are always

found in reéding These .are readily detected in eye-movement records. Special

—emphasis is placed upon these¢ variations by such authors as Morse (1951), Dixon

(1951), Ballantine (1951), and Gilbert (1953)." Thus over an 11 year perlod
Tinker identified 72 studies dealing with eye movements in reading, and only
four of these studies--about six percent--emphasized individual differences.

., "[Tlhe necessity for studying individual differences in the perceptual span”
has been identified as a research priority (Raynor and McConkie, 1974). Also,
it has been noted that ''visual processes are more active and intentional than was
‘'long believed (Geyer and Kolers, 1974)." Yet, the question of possible group and
individual differences in the perceptual strategies that readers use to extract
meaning from wr ' *or language has not been investigated, even though (a) lin-
guists have developed rrocedures for analyzing the’linguistic structures that
readers have to comprehend in the course of extracting meaning from written
language, (b) psychologists have developed tools and procedures for studying
readers' perceptual 5trdg0g1e » and (c) educators have 1dent1f10d populations of
learners who are of mu)91 concern.

”[A] crucial role in problem-solving is played by man's short-term memory
and the ‘pfocesses that transfer information from-short-term to long-term memoTy
(Slmon, 1974) .  Operating within short-term memory are control processes--cog- = - -

_under the voluntary control of the perceiver (Atkinson and Shiffrin, 1971). Con-

nitive strategjes such as selectionof information and rehearsal of information.

sequently, educational intervention strategies can be formulated to improve these
control processes and the ways the perceciver deploys them to extract meaning from
written language.

"With increasing age, the child’'s perceptions are more and more domlnated by
organlzed search patterns that are related to sustained 'plans':or ongoing behav-
ior patterns of the perceiver (Haccoby, 1969)0" Coffing (1971), Cooper (1974),

Loftns (1972, 1976} . Mackworth—and-Bruner—{1970)-Norton—and~Start (I1971), and

Simon and Barenfeld (1969) have shown that the perceiver's cye movements reflect

his 'internalized cognitive structures, maps, and strategies for proce551ng pic- :
torial information. . Young children tended to see similarities and to ignore

small differences in detail when they wer: asked to-deecide whether two-Complex”— >~ "
pictures were exactly alike or different .Vurpillot, 1968). The same phenomenon

-—has- been-found when- children-were-asked-to -judge-whether-two-+i,rds-were-identieal--——
~or different (Nodine and Lang, 1971). However, as children mature, their eye

-,
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movements reflect more appropriate and ctricient ways of coping with the task at
> “hand. -

Study of differences in perceptual strategics students ewploy in compre-
hending written language is a neglected area of research. The Corder (1971)
analysis of research. The Corder (1971) analysis of research on methods of
teaching readingconcludes that: -"Most vf the research on method, for example,
has been based on the assumption that method alone makes a majot difference in
learning to read and has ignored or left uncontrolled other significant varia. '
bles such as learner and teacher characteristics." ' Grimes and Allinsmith (1961)
found that "ipdividual differences in such factors as selective perception or
‘emotional needs may dispose pupils to find that onc or another method of teach-
ing makes learning easier, more palatable, or more satisfying. The classroom
procedure that is effective for some children may prove to be deleterious to the
performance or development of others."

_ The reviews of the reading research literature emphasizing models, theorids,
and descriptici,s of the rcading precess and of learning to.read contained in’
Davis (1971) identified over 100 such "models" (Kling, 1971). Yet, these models,
almost without.exception, attempt tc analyze reading in terms of some "idealized
reader'- -an "'idealized infor-ation processing system.'" This approach totally
ignores possibledifferences in students' background experiences (e.g., language

. background), their purposes in reading, and their cognitive styles-~-including
their learning styles, problem-solving strategies, and strategies for selectively
attending to different dimensions of the task at hand. :

Recently, the failure of reading research to investigate possible group and

"individual differences in perceptual strategies has come under attack. Geyer and
Koless (1974) point to 'the flexibility of the human being as an information
processor." Cognitive psychologists have been criticized (Neisser, 1974R) for
limiting their definition t¢ the perceiver to just that of "an information-proces-
sing ‘system." Neisser (1974B) points out that the perceiver is an agent and not
“an idealized system." He maintains that cognitive psychologists should not
limit themselves to what the percciver knows. Rather;, they must also take into

™ account who the.individual perceiver is, what he wants to do, and what his,strat-
egies are in approaching the task. "It may be more fruitful to strive for eco-
logical.--validity than for theoretical inclusiveness and to study natural rather
than an increasingly artificial intelligence (Neisser, 1974A)."

Research into the readiny of bilinguals, such as that of Kolers and
Macnamara has deslt with adults who aré accomplished readers and fully fluent
speakers and readers of both languages involved 'in the. studies. The Kolers and . e

,fMaﬁhamara,gg§earch;analysgs_g£_bilingualsLmreadingmi54thought-provoking”andN”“*“*‘"“*“f
should stimulate further inquiry, but it does not deal with the bilingual children

"in U.S. schools who are experiencing difficulty with Teading and /ho are not fully
fluent in both languages. Also, as has been mentioneéd, the Kolers and Macnamara’
research dealt with adults. The research of Lambert and his colleagues in Quebec
deals with bilingual children from economic stratum different from that of the
bilingual chillren who are experiencing difficulty with reading in the U.S. Also,
the Lambert studies do not consider the perceptual strategies used by the children ——
10 extract meaning from written language-=they only consider overall reading
achievement as measured by commercial paper-and-pencil reading tests. -

. An evaluation of a set of papers developed by basic researchers in psychology
and linguistics interested in reading points out that "none of the, papers deliver-
ed here [presented in Kavanagh and Mattingly, 1972] his attempted to consider the
possible effect of dialectal variations; on the relation betwegn speaking and
‘learning to read, or to assemble and cvaluate the fac§§.f?lQY?nEMEQWLhiswaspecL“mmmwmmmw
- ﬁ—the~probiem“{Miidtr;”T9727T"““ﬂI§6Tmff"HEEMBEEﬁmEEfimated“that some 95 percent
of visual research has heen done with adults (Haber, 1972). Thus, researchers
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- concerned with ‘the ba51c llngulbtlc, LoLnLtLVL gul perceptunl processes
underlying rcading have not focusod tl.zir analytical procedures and touls on
the groups that are having difficulties with retding. On the other hand, the
”“g"aﬁﬁ??@ﬁ”?ﬁ?ﬁﬁ“’ﬁﬁ?§?a‘?G“TT?'EbncCTﬁEﬂ‘Wlfh“tﬁ(\ﬂﬂdﬁﬁg‘probk@m&?ﬂ?%tonnmrcaily‘”~'
disadvantaged minority group students have not tyed the kinds of analytical pro-
cedures and tools that the basic resecarchers hwe available. llowever, if linec-
of-sight (eyé¢ fixation patterning) mecasurcs of fwformatjon processing in reading
were used, objective data would be available: F[3ither the reader fixated a par-
ticular area of the text or‘he did not. .Either # tegression was made at a par- -
ticular point or it was not. Also, the number of fixations (or regressions ) can
‘be objectively and accurately cornted, and: the duragion of each fixation can be
obJectlvely and accurately measurcd. Research imto readers' perceptual strate-
gics should apply the rescarch procedures and t?ols of basic researchers to the
student populations of most concern to educatiols+! researchers and cliniciaps.
‘Briefly stated, a rescarch program needé to be developed to investigate
the strategies that recaders usc to 'perceptually dtrack"--.to use N. Mackworth's
term--sentences, paragraphs, and larger units of text in order to extract mean-
ing from them. This is the logical extension of the rescarch knowledge we have
avout the reader's word-attack skills. A large usmount of research and instruc-
tional materials development has becn done on (i llyen's word attack skills.
Most beginning reading programs emphasize cithef phonics or the whole-word
approach, and both of thesc approaches use. the vord as the largest unit. How-
ever, it has been statcd that ther: are many chi 1dven who can decode words,
but who arc unable to comprechend thn meanxn; of the sentences and texts in
‘which those.words occur (Samuels, 3. N
Readers' perceptual qtruteglﬂs can be studigd by monxtorlng their eye- =
fixation patterning as they read. What readers ¢o gnd do not look at, and what
causes them cognitive difficulties-~as indicated by more eyc fixations, or
longer fixations, or more regressions--in relation to.what they comprehend, can
provide information about thc relative effectiwwvesg of different perceptual
stratcgies. BN

CONCLUSION

~In Lonulusxon it has been poxnted out that. extunt models, theories, and
descriptions of rcading and of learnihg to read attempt to analyze redding in
terms-of some "idealized reader'--an 'idealized iwformation-processing system.’
This approach ignores possible differences in students’ backgrounc experiences .
" (e.g., language background), their purposes in rvading, and their cognitive
styles--lncludxng their learning styles, problut-solving strategics, and strate-
- gies for selectively attending to-different diwnsions of the task. It was. also
“pointed out in the preceding section that rescareers do not Know if (of how)
ithe pexceptual strategies (the sentence-attack, DdPagraph~Attuck etc, skills)
of high-achieving readers differ from those of igv-gchicoving readers. Also,
.researchers know little ahout how the perceptua) strategics of different .
reade~s relatc to their language background, or to their reading comprehension.
And resecarchers know little about how the perceptwal strategics of different
readers relate to the semantic/syntactic charadeYigtics of the materials these
readers encounter. Since selective attention pl3Ys an important role in the
extraction of meaning from written language, tle¢ Mreceding discussion argues
for the use of eye-fixation patterning studies tv anpalyze the types of perceptual
units that.readers usc. This second rescarch strdtegy is concerned with the
development of "perceptual-attack' skills in relation to the development of
reading comprchensxon skills. This sccond rese¥<h strategy -parallels Resecarch
Strategy 1, since both are concerned with the development of perceptual units.
-==-The-work- owaodcrbcth - Browny--and--other- develowneneal/psyehe%iﬂgu+eeﬁ -PEOVAdES—mmrme
‘useful models for those of us trying to increase Sur wpderstanding of how. rcad-
1ng skllls develop
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_ I - A Clinical Perspective -
érfznzré;hm.,.“;uhkd HlAAkﬂgéjhu”w w‘”h,‘_h}frrrncnmf:mﬁ:f*cj __— :,.“().cjtSES?CiZij:§§Tﬂ
Case Western Reserve University.

» -

The traditional activitics.ofﬂthefclinicul psychologist--psychological assessment
and psychotherapy--rely heavily upon language. In asscssment, the adequacy. of
“performance on many types oF "intelligence' tests is indexed by verbal behaviopr. .
Cn so-called "projective" tests such as the Thematic Apperception Test.and
Rorschach's test, the child or adult verbally conveys his perceptions, ‘interpre-
tations, and associations while the clinician proceeds to make inferences about
perscnal concerns, defenses, and cognitive operations from these messages. In

- many traditional forms of psychotherapy, ‘such as the psychoanalytic and client-
centered modes, it is claimed that the patterncd exchange of communications is
the vehicle for behavior change.. In this paper, some applications of sycho-
linguistics to clinical practice will be summarized, and some issues that clini-

-cal prdactice raises for psycholinguistic research will be indicated. '

b4

Communication can be defined as the proczss of one person getting his
meaning across to another person. For thc moment, we shall consider commurica-
tion-in a clinical situation (and perhaps in many other social situations’ das;.well)
to invy.ve three sets of factors: (a) linguistic, (b) paralinguistic, and (c)
extrinsic. _ _ T ' -

] Linguistic factors are thc types of variables examined in relation to
verbal behavior, shorn of extra-language features. One major set of linguistic

--factors involve form: = The surface structure of an utterance, its underlying
deep or conceptual structure, and the rules used in relating the two. In clini-
“cal ‘practice, onc scldom attends systematically or.quantitatively-to these -aspects -—-

7~ of Ianguage; yet the clinician often makes evaluations of, and responds to, struc- ‘

. turally diverse utterances in eqgually diverse ways.  For'example, a client who
speaks in complex sentences ‘with many subordinate clauses and qualifiers may be
considered an '"obsessive," and a particular t;,¢ of therapeutic intervention

-, would be aimel at this quality. - —

S A second major set of linguistic factors involve content. This encom-
passes more than just the specific language (e.g.,: English) used by the client or ... ..

“Teven the sophistication of his Ic¢Xicon (although a client using very esoteric
jargon may be viewed and treated as an "intellectualizer"). It refers also to the
classes of events that the client verbally reports--the topics that he discusses.
Many researchers have developed claborate systems for coding the presence and-
frequency of occurrence of different types of content variables, and by far the
greatest amount of work has involved this sort of approach rather than a focus on
the structural properties of language. ’ e

Paralinguistic variables arc those which supplement, modify, or enrich

an uttera.ice in such a way as 'to affect its mecaning. In psychotherapy, as well
as in clirical. assessment, ‘the clinician attends to kinesics (movement, .posture,
facial expressions), tone of voice, loudness, pauses, etc., as well as to the
verbalization per sc in attempting to understand the meaning of'his“gkgeng's
communication.” For cxample, in discussing an unpleasant incident wiore he is,
reprimanded by a superior at work, u client may admit that he "yas afigry' and

COMMUNICATION AND MEANING

~-£onvey..this by. loudness,.-gesture;- and- facial-expression—as—welt us Tanguage ¢on-
tent. "On his side, the clinician monitors these paralinguistic features in his
own verbal intevvenitions. Psychoanalytic work prescribes a certain detached
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interest in und concern for the- cllent' the therapist therefore attempts to regu-

late the expression of strong emotion and inhibiti pronounced gesturcs when he
r_ncgp; < 1_cl;cntﬁacntcncd_uoxk..Lhc.xhclaplat tries_to.convey,-paralingnistic- ...
ully as well as through language content, an attitude of ungond1t10nal acceptance

and warmth.

' Extrinsic factors are those which may 1mplnge upon the process of com-

- muriication but which- remain somewhat apart from it.. They include the immedipate
social situation and the sets or expectations that the client brlngs to it. These
may affect both linguistic and paralinguistic aspects of comsunication. For.
example, a hospitalized psychiatric paticnt scen tor an interview or testing which
he believes muy influence a.decision nn his releuse frequently attempts to impress
the clinician with the sociability and rationality of his behavior and utterances. -
Alternatlvely, a college student at an intake 1ntelvxcw in an overworKed univer-
sit* counseling center may feel he has to presént himself in as troubléd and
nggative a fashion as possible to convince the;agency that he nceds help; his

. utterances may become longer and morc complex. A-.client of lower socio-economic
"status may feel he has to.use big, technical words rather than colloquialisms in
talking to professionals. A psychoanalytic patient is instructed to say what-
ever comes to mind; his utterances may be simple in structure with little logical
relationship.
Dlsregardlng thcse extrinsic’ factors, however, tie re'atlve 51gn1f1cancc
of linguistic versus paralinguisitic features in therapeutic communication has been
a topic of some debatc. [Is language content- per sc a sufficient indicator of the
events "of psychotherapy, or must paralinguistic aspects of communicatinn be con-
. sidered as well? Gotts¢halk, Winget,. Gleser, and Springer (1966) state that 'the
" relative magnitude of un affect can be validly estimated from the typescript [of]
-speech...using: solely cortent variables and not including any paralinguistic,
variables....The major part of the variance in the immediate affective state of -n
individual can be acc unted for by variations in the content of the verbal commun-
ication.' Gottschalk ot al suggest that paralinguistic phenomena only amplify
upon, or provide an additionul und usually redundart source of information about,
verbal content variables. They also note thdt paralinguistic variables huoie 11tt1e
reseurch utility since ''no vnc has yet been able to devxsn a reliable method to
_ measure affects n:ing these variables."

’ _Othar rescarchers, however, do not feel thut zttention solely to language
content is <uff1c10nt for duscribing communication in clinical situations.: Haggard
and Tsaacs (1963 tound that when paticnts scored to be in conflict about an issue,
thel. flecting delu‘ expressjons would display a'different emotiur from the con-
tent of their utterarces.  Thev state "the patient may [facially] show a micro-
momentary biirst of .ngcer while talking about liking someore.” The expressive

.m¢svure, - in thieir view ‘sorves -to med ify-the meaning of- the cawmunication: ™ el

“In a similar vein, Weut:ch (1966) has. attempted to corrclate verbal and

kinesic aspects of communication through the use of sound films -of psychotherapy.
He fecls that "unconscious emotional needs which carnct be distharged in words’
lead to...postural behavior." Deutsch has prescnted some raw data on one patient
together with his comments upon it in an intriguing-article. ‘He descrives how,
at one point,  the patient verbalizes that he "had. to go to somebaly for help" and
51mu1tdn00us1y strctches his hand outward. According to Deutssii, “the stretched @
B, out hand expresses the plea for heip." In this instance, verbal and Kkinesic aspects.

. the communication coincide; but the process of analysis 'car become far more

complex and inférential. : : .

Thus, th . question "Is languuge content a suffxcxen indicator of the
events of psychotaerapy?" has never satisfactorily bzen resolved. Soume-investi-
gators have been extremely pesqustL--aboat the.relevance of purely linguistic

- techniaues in rxamining clinica! communication. Dittman and Wynne. (1966), for

Iy

i

“Instance, ¢o ..ude in their study J’ linguistic and paralingnistic phenomena in
psychother# .y that emotional aspects ~f speech are very different. from linguistic
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aspects and that "methods devecloped in traditional linguistic analysis may not
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then ‘attempts to study clinical interaction through linguistic variables will
_bear little {ruit._ Yet, this may be a too huasty and overly broad rejection of
linguistics. ¥art of the problem involves two scnses of the term meaning in
clinical communication. S

~ Munceptual Meaning

, This sense of clinical meaning coiresponds to deep or conceptual
structures. It involves some underlytig kernel notion(s) which has been actuated
. through an utterance with ane or another surface structure. At onc level, the
clinician tries to understand the content of the message sent by the client.
Here, the clinician's task ‘loes not differ substantially from that of anyone
trying to conduct a rational conversation. However, ‘the most crucial kinds of . ..
communication that clinicians have to decode are those whicthuvp'an ambiguous -
decp structure--those which admit two Oor morc conceptual underpinnings as possible
meanings. " A clinical example of this type of utterance .might be "I feel hot."
"Many psychoanalvtically oriented clinicians would hold that no resecarch, other
than intensive case studics, could be done on utterances of this type since their
deep structural meanings ‘wouid vary from client to client. '
Even given this potential limitaticn, it would be interesting to expiore
-under what conditions and with what sorts of clients ambiguous utterances occur.
One hypothesis might be that clients emit them iz carlier stages of psychotherapy,
when they as yet have little insight regarding the nature and sources of their
problems and feelings and possibly less cxperience in differentiating among
feeling statés. Another hypothesis might be that ambiguous utterances tend to
occur at any point in treatment when the client begins to grapple with new,
hitherto unexplored issues. "It might also be that clients with particular types
of. defenses or dynamic patterns tend iu use ambiguous utterances, e.g., obsessives
who are prone to grave doubt. ’ . : ‘ . L
' One major area where linguistics and rlinical communication scem naturally
to dovetail is in the interaction patterns.of the families of cchizophrenics. A
well known approach to these paiterns has been the "double bind" .concept of
Bateson, Jackson, Haley, and Weakland (1956), further elaborated by Weakland
(1960). The "double bind" rcfers in part to an interpersonal situation where
one or morc perscns: {usually cumily members) aim two mutually exclusive orders of
a message at a target person ‘the schizophr. “1¢), either through an utterance with
conflicting weaning, or through one utteral. - with an ambiguous. deep structure.

—{Othér-requirements v the  situntion are tha+ the recéiver cannot comment on the
ambiguity or leave the -field and that the re.:.e.ver's relationship to the sender(s)

is a "vitally ,mportant" one,) . . , o
Most of the "'double bind" hypotheses have been inferred from clinical obser-.
vation and little quantitative rescarch has been performed. Two researchable.
questions would appear to ve: Do famiiv members aim messages at-the schizophrenic
which Lave conflicting linguistic and parczlinguistic meanings? Tf so, in what
situations and with what frequency? :
i Another rescarch issuc from the point of view of linguistics concerns the
translation of conceptual meaning into surface structure. It might be that under
. certain kinds of conditions, different types of clients would tend to express
the same deep structurc mcanings through different surface structures. - For
«example, under conditions of anxiety urousal, an obsessive client mighf reﬁbrt to.
complex, hicrarchically organized sentences in the passive voice while a hyster-
ical client's utterances might become simpler and shorter--although both might be
“attempting. to express the same underlying meaning. . e
Also, it might well be that patients' reactions in psychotherapy vary not
just according: to the typec dnd degree of content communicated to ﬁhqm but also
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according to thce form of the communication itself. Then, onc might expect cer-

T ¥ain types Of patitntsTEs e Hore” TE

- could be adequately described in linguistic terms, the symbolic meaning might not.

__ASSESSMENT. AND INDIVIDUAL STYLES S

T §ive to “the -samé underlying—conceptual v
structure. according to how it is realized in the surface structure of the ther-
apist's speech. This is a very rcal problem in the practice of psychotherapy:

How does one phrase a message to huve maximal impact upon the client? A psycio-
linguistic approach to this problem would have merit. '

Symboli¢ Meaning _
B . 7he . ,
Psychoanalytically orientcd clinigcian$ hold that fbcrc is gnother type of
meaning in verbalizations that goes beyond conceptual meaning. - In symbolic
meaning, certain items in the paticnt's lexicon have, additional personal mean-
ings, such meanings are idiosyncratic.and go beyond-thoge which can be readily
shared in the language of the patient's subculture. They are unique and not
found in dictionaries. The most famous- examples of utterances with presumably
symbolic meaning are verbal reports of dreams such as Freud collccted in'his
many case studies. Verbalized elements of dreams, according to Ereud, stood for
other meanings through some mechanism of associative: similarity--similarity in
appearance, function, physical location, etc. It 'is important to note that
normally one can easily describe a verbal account of a dream in linguistic terms
of surface and.deep structurc. Impossible dream events can be linguistically
described in a very completc way, c.g., "I drcamt about a monster riding a mush-
room with wheels." Yet a psychoanalytically oriented clinician would go beyond |
even the ambiguous decep structure of this communication {''The monster has -wheels

“and.is riding around on the mushroom'.or "The monster is riding on a wheeled

mushroom.') to some presumed symbolic mcaning. Another extreme instance of
symbolic meaning occurs in the private languages somet imes. developed by psychotic
individuals. As with the dream, while the structure of the personal lariguage

. It seems likely, then, that somec varieties of linguistic rescarch would
have little to offer for clinical .cesgarch on symbolic meaning. Even if one were’
to establish teliabTc and Somchow 'VaTid' symbolic meanings for a person's com-

“mi. ication in a.-¢linical situation, apart from the .outright claims of psychoana-

lytic therapists, the linguistic task would mercly consit of compiling a4 lexicon
of personal meanirigs for cach patient, a tedious reseirch enterprise with probably
limited generalizability.  Linguistic rescarch on conceptual meaning and forms of
commuaication, as indicated above, would probably vicld vastly more profit.

2=, .logical assessment is the description and evaluation of individuals
ard, as i:. ‘cated carlier, in large measure traditionally involves verbal behav-
icr. On most widely used intclligence tests, the child or adult responds verbal-
ly o over one-half of the items and most of the time must comprechend verbal
instiictions. ' Responses to Thematic Appercention.Test cards, sentence completion
blanks, tie Minnesota Multiphasic Personality Inventory, and Rorschach inkblots
heavily - involve language : . .

In 2go psvchological assessment, the diagnostician goes heyond the compilation
of “est scores and aims at portraying the internal structure of a person's cogni-

" tive operations and motives and assumes that how they combine i, unique for each

necsc . Furthermore, although one trics to suppress it at times, there tends to
be m v of an emphasis on deviation, usually in the sense of "deficit" or
fatiemility." Modal cognitive or ‘personality characteristics often recei ¢ -

little c¢oaent or arc treated as if they hold little interest or importance.
.. Contrast, psyciolinguistic resecarch tends more typically to be concerned
with commonalities amon: all individuals at a certain age than with uniqueness.

* For exampl:, -ecent summiries of language acquisition (Brown, 1973; McNeill, 1970;

€
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Menyik, 1971) discuss at length the universals in the developmental .sequence of
- 1BDERAER, StIuCtures with relatively. lo ss.attention.paid to accounting for . ... ..

uniqueness. ‘ _
' Roth clinical assessmen* and psycholinguistic rescarch seem to come together,

Jhowever, in studies of special subgroups of individuals. For "example, Menyuk

. (1971) cited her own 1964 study of children diagnosed as using "infantile speech
where physiological causcs had been ruled c.t: She noted that children using so
called infantile speech produced structures not identical with normal speech in
earlier developmental periods: "They had developed a grammar that was more,
sophisticated in terms of some structures and different in terms of others."”
Furthermore, she -found that "normal speaking children have the capacity to store
fully or at least partially analyze a sentence...children using disordered
language are incapable of this task unless the utterance is short enough and/or
simple enough." . S .

From the clinical viewpoint, many language studiés have been performed with
different diagnostic groups or syndromes. Vetter (1969)°has summarized a large
amount of this literature. Some of the language characteristics of schizophren-
ics (apart from content) that Vetter mentions are the following: "(1) the
-schizophrenic is less precise in his understanding of ...meaning...(2) [He] is
less able to use his words as conceptual instruments.:.(3) [His] ability to inte-
grate words into meaningful cowmunications appears impaired, though he may '
'define' the same words in the same way that the control subject ‘'does.' Thus,
onc integration of clinical and linguistic viewpoints has been through the descrip-

" tion of language behavior of contrasting diagnostic categories or groups. A
related approach to assessment has been the psychoanalytic empirical research on
coynitive controls and styles. The implications involve both language structure
and language acquisition. '

Cognitive Style

Psychologists and educators who are 'score-oriented'" tend to think of
psychological tests primarily in terms of content. ' That is, a test-indexes a -
certain percentile or level of "intelligence" or a certain quantity of knowledge.

In contrast, "ego psychological assessment' is. concerned with the thought processes

that a person displays in responding to tests; that is, the manner in which the

person arrives at a correct (or incorrect) answer to, say, an intelligence test

item becomes as important as the fact that the answer is right or wrong. A

Wechsler Intelligenre Scale :or Children Comprehension subtest item 'is "Why

should we keep away from bad company?" Tun possikle answers might be (a) "Because
~--they-get-you-into-trouble.'-or--(b) ""Well, ['m not sure. "Pcople -dontts-usually- -

at least, agree on what 'bad company' is; ther«fore it depends on the meaning for

a particular person. T guess most people, who are conformists, might say so called

'bad company' might .hfluence or coerce an individual into unlawful, possibly im-
.~umozalT¢act$wu“"Ba;h_nnsvcns—wuuidiée;ei¥c—£u44—e;cdi%—4n~4#u>44LSG—5G9ming—Manua4%———~——

however answer (a) is direct, almost atitomatic and association-like, and cfficient,

while answer (b) displays greater awareness of alternatives as well as qualifica-

tion and, in a real sensc; relutive inefficiency of verbally producing a '"correct"

answer. -In ego psychological assessment, item-by-item analysis of the test per-

formance, including language, and overall patterns of subtest scores, give the

clinician a picture of the strengths, weaknu$ses, and the stylistic qualities of

ego functions such as memory, cvaluition, concept formation, attention and con-

centration, anticipation and plunning, and delay and. control ‘of action and speech,

Cognitive controls are broad strategies of perceptual and cognitive adaptation.”

" The specific controls which have been explored include (a) constriction-flexibility
(the capacity to ignore irrelevant cues); (b) leveling-sharpening (the degrce to-
which successive experiences blend into each .orher or remain discrete); (c) toler-

_+ance for unrcalistic experiences (i.ec. exXpericnices contrary to knowledge of the
actual situation); (Jd) scanning (the cxtent to which attention is systematically
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deployed to many aspects of a situation); (c) equ1valence range (the breadth and

Nﬁ_qgumbg;,ot .caregaries. used 1nncjasslf1cat10n), and (f) field artiqulation Tessen-

oy gy

"tially identical to Witkin's [1965] field dependence/lndependence diniensiony.
Cognitive styles are thought to represent relatively unique combinations of
specific controls. Cognitive controls have been related to 'more specific intel-
lectual abilities (Gardner, Jackson, and -‘Messick, 1960) and studled longltudln-

ally (Gardner and Moriarity, :1968).

One conceptual framework for both cognitive controls and languagP behav1or
is the psychoanalytic theory of thinking (Rapaport, 1967A, 1967B, 1967C). Since
there is inevitably some delay in satisfying the infant's drlves, the theory
holds that the infant resorts tc ”halluc1nat1ng" to obtain .an 111usory, btit
partlully gratifying, experience. It is as if the infant "fools himsélf" that-

. his tensions have been reduced. .One need not think of "hallucinatory'" experi-

ence as necessarily visual or clear, but as a vague sense of well being. .Grad- .
ually, through maturation and experience, the infant begins to develop notions
of how means-end relationships actually work in reality (spatial, temporal, cor-
relational, etc.) (Rapaport, 1967A).

Rapaport (1967B) suggests that there are aspects of the capac1ty to acqulre.
and use language which all individuals (at lcast within a subculture) share, yet,
clinical observation as well as cognitive control research suggest that individ-
uals with presumably different styles tend to process and use language in
characteristically different ways. - If he is accurate in his assertion that al-
most all individuals attain the capacity in adulthood to produce most of the
basic forms in the subculture's languagqe, then differences in characteristic ver-

bal expression may in part result from, or at least be associated with, differ-

ences in cognitive styles. That is, certain cognitive controls or stylistic
patterns ray be associated with an individual's tendency to employ certain types
of rules and, consequently, certain types of surface structures. Exploring these
processes and relationships in detail then, would seem to be an important psycho-
linguistic task which would have clear clinical relevance. B
There have, however, been some research attempts to reiate cognitive con-

-trols specifically to reading processes if not to other aspects of language.

Santostefano, Rutledge, and" Randall (1965) studied scanning, contstriction/
fiexibility, and leveling/sharpening in groups of eight- to twelve-year-olds with
either a current reading disability (average of 1.5 years behind on the Botel.
Reading Inventory) or no disability. While no differences were found between
groups for two of the cognitive controls, poor readers tended to. be significantly
more toward.the constricted end of the constriction-flexibility continuum. The
authors concluded that 'one cognitive mechanism crucial for recading is concerned

ual's ability to withhold attention selectively from irrelevant and intrusive
itnformation" (see wlso Gibson and Levin, 1975; Ross, "1975). Poour readers

lacked this capacity for flexibility.

———Investigating the-relationship of field dependence/independence to reading
comprehension (on the Sangren- hoody Reading Test), Cohn (1968) found that ficld ~
independence in sixth graders correlated significantly with four (out of eight)
apsects of comprechension, those aspects which Cohn 1nterpreted as involving the

ability to articulate and activcly restructure material. Other aspects of compre-

‘hensionsy which Cohn felt heavily involved experience or reliance on authorlty,
failed to corrclate with field independence.

Some other variables of individual style, besides therse psychoanalytlcally
based cognitive controls, have been Jnvestlgated in relation to reading. For
example, Kagan (1971) hus explored the role of evaluation in problem Soiving

along a dimension of "reflection-impulsivity'--"the dcgree to which .the -subjec
reflects on the Valldlt) of his solution hypotheses 'in problems that contain
response uncertainty.' Reflective children presumably fear making errors more

than do impulsive children who have little anxiety over giving a quick answer,

.regardless of its-accuracy. Kagan (1965) has related this dimension to reading
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ability. He asked first gfadoxs to choose onc of five printed words that
matched a word the experimenter was speaking. * Reflective children took more

this was a factor even with 'verbal ability'' controlled (Kagan, 1971). A
year later, the same¢ reflective children made fewer errors than the impulsive
children in reading aloud... Kagan notes that many of the impulsive children's

--errors were characterized by misreading of closefy-similar -words, such as truck
.for trunk. : - ; »

Another aspect of individual style which has been explored is that of.
categorization preferences (Kagan, Moss, and Sigel,,1963).  For example, children
using "analytic! concepts tend to categorize a collection of elements.on the
basis of a subpart that the elements have in common. In relation to reading,
Serafica and Sigel (1970) found that boys with reading disabilities tended rot-
to use an "analytic" approach’ to reading. ’ . L

A more recent and elaborate study (Davey, 1971) has examined the'rélatiopi
ship of an "analytic'" or "nonanalytic" style to reading errors in achieving and -

“underachieving reacers. Davey took groups of "achieving and underachieving fourth

grade boys and cross-classified them into "analytic" and ""nonanalytic'” subgroups
on 'the basis of the Sigel Conceptual Styles test: All subjects weic¢ then given-
an oral reading inventory and errors countea and coded. Among achievers, reading
errors that were madc produced little change in the meaning of sentcnces; however
analytic achievers wefe_less likely to ‘make punctuation errors than nonanalytic
achievers,-perhaps suggesting that they do focus on small details and subparts ‘of

- a sentence. Among underachievers, crrors that were made tended to.result in

change of meaning. But it was found ‘that analytic underachievers depended unsuc-
cessfully on «aall graphic. cues (perhaps giving these fragments. of information too
much weight and thus "missing the puint"). Nonanalytic uanderachievers tended to -
overuse contextual cues, and misunderstood in this fashion. . v

- Kagan has'suggested that "analytic concepts ‘increase with age in part »
becausc older children often pause and reflect longer (Mussen, Conger,. and Kagan,
1969)," as well as because of categorization preference-. - There may be some com-
plicated interrelationship of analytic and reflective styles ssuch that their co-
occurrence facilitates the acquisition”of reading skills at 'a stdge where reading

heavily relies upon perceptual discrimination.- . In relation to this type of-
approach, Athey (1970, 1976) has concluded that the parameter of cognitive style
might. prove to be among the more important variables of the working system for

reading. ’
SUMMARY *AND CONCLUSTONS : _ o

" 'Language béhh&lor”hdé'S§CCial_¥e1evénqé'fbr the ‘work of thé psychotherapist
and psychodiagnosticiani: This paper has attempted, to explore relationships
between research-on language, and clinical practice an¢ research, in two major
areas: (a) problems of communication and ‘meaning (particularly in psychotherapy)
and (b) issues in the assessment of individual -styles. In both areas, relevant
literature was reviewed and suggestions for further research werc made. With
regard to communication and meaning, it was concluded that a psycholinguistic
approach would have an important contribution to make to the events of psycho-
therapy concerned with the conceptual meaning of verbalizations, but’ less rele-
vance to problems of symbolic meaning. With regard to assessment, it was indi-
cated that cognitive style would be an important concept.common both to the work
of clinical evaluation and to the study of language behavior.
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The Rol.e'of Intention in

Reading and Thmkmg

Russell G: Stauffer, e
University of Delaware | | L
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Humans possess a natural propen51ty to inquire, and early in life the role of
intentional action and the consequences of that action begin to shape a person's

. intellective structures. -Students can and should be taught to perform as criti-

cal dnd creative persons '"...possessing a solid cognitive bedrock, something.
flexible and plastic and.yet consistent and enduring...(Flavell, 1963)." If it
is accepted that critical, creativé, and versatile readlng is a process akin

" to thinking, then instruction.that will best achie;9 such guals is needed. The

implications and relevance for education in genera)”and-.reading instruction in

particular,: are. considérabie. -
Effectlve instructicn must require stud to pin down their own problems anq

..-__raise their own questions, to,locate materlalsr to find answers, and-to-weigh ..

. PUPIL AND rEACHER QUESTIONS ‘

evidence and determine its value. So, as children mature they- w111 achieve a
clearer grasp of, readlng dynamics, and be versatile, critical, and creative think- .
sérs. All this is accentuated by the fact that as Sigel and Hooper (1968) say,

-"people display...special manifestations of a general human nced to.construct
h_rlnvaraants from d1verse psychological inputs.' N

It is 51gn1f1cant to note that a basic element in strategies for 1earn1ng is

~intention. Similarly it is the purpose of a reader that determine: -t only his

rate of ‘reading but also the nature and depth of ‘his achievement.
.~ The reading-thinking process must begin in the' reader's mind. i must raise
the questlons or_if he accepts questions someone else raises, then he must make

" the questlons his own By speculating about likely answers. The responsibility and

the tyranny of "a rlght answer!! belongs to.the reader.

Strategles of th1nk1ng must be ‘learned and therefore must be taught. This is
done in wﬁat Piaget (Duckworth, 1964) calls pr-.oked learning situations--situa-
tions 1mposed by a teacher -(or someone, with respect to some didactic point .and
limited to a single prohlem or.a $ingle structure. The acquisition of strategies
for effective reading-thinking depends very much on the teacher and the' teaching

“techniques®used.---The teacher must be dedicated to the proposition that reading
1% an 1nte11ectual p?ocess requ1r1ng the ability to make decisions and’ deal ~ 7

with alternatives. What is donec to promote critical reading, regardless of )
level, is what males the differences Said dlfferently, children can be trained
to be thinking readers at any level. ' -
Ennis (}962A, 1962B) has said that critical reading is the use of critical
thinking in the act of reading. Russell (1961) maintained a similar position and
defined cr1t1ca1 thinking as a three factor ability. He included an attitudinal
Tactor of questlonlny and Juspendlng judgment, a functional factor of logical
inquiry and problem solv1ng, “and a”judgmental factor in terms of some norm or

1, CONsSensus.

A 51gn1f1cant study by T1ba, Levine, and Elzey (1964) was concerned with
teaching strategies and thought processes. _Her mu1t1d1men510na1 analysis of
classroom transictions in terms of measurable changes in levels of thinkifig had
séveral advantages. Results showed that children can learn to make inferences,
to generallze, dnd to make logical assumptions if they-receive systematic. instruc- ..
tion. The rnormous influence of teacher behavior on the thinking of students was
most impressive.

—— 60
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A comprehensive study done ut Ohio btatc Un1VOr<1ty (Wolfe, Hutk and
Klﬁg, 19b7) attempted to determine whether or not children ‘in the elementdry
grades coirld be taught to read critically. . Bloom's (1956) upproach to ways of
ordering’ knowledgt infiuenced the -development of a- uuqsanatmn system for ...
“teachers’ verbal behavior, and Guiltord's (1965) ‘structurc of the inteligct
proved* uSefil dn determining the separate types of pupils' thinking. Resu}ts
“indicated that teuchxng critical rcading is feasible to children of both sckes,
and that achievement is influenced by .intelligence, gencral reading ability,, and
persbhality. “Also that teaching skill--especially the ability to ask questlons
and interpret pupil responses--was a key factor (Wolfe, Huck, and King, 1967).
In this latter respect it is interesting to note that Gallagher (1964)
skowed how the questions a tcacher asked determined the kind of thinking the
student did.
Suchman (1960, 1961) has been experlmentlng with the tcaching of strategies
and -tactics of scientific inquiry to children and has devised a method known as
1nqu1ry training. . lle states that. inquiry is "the pursuit os meanlng" and his N
major emphasis appears to be on the means by which knowledge is acquired. The
function of “dxrected thinking' may be defined as '"to convey to us the solution
of problems.”" In 'so doing directed thinking involves both epistemic behavior
- anc symbolic behavior. Such thinking is launched by a "felt d1ff1cu1ty " a
" problem; "a ‘question, a conflict, uncertainty or disequilibrium and is, in turn,
motivated thereby. The native propensity of the mind to ask '"why" from age
three on and its compelling force are still far from understood psychologically
or physiologically, but ther¢ seems to be little doubt about the potency of the o
desire for equilibrium in the function of learning and thinking and thulr respon-
sibility for adaptive change. : : .

-

REGARD FOR THE-ROLE»OF INQUIRY ’ :

Jacques Monod (1971), Nobel prlze winner and director of the Pasteur Insti-
tute in Paris, in his profound book Chance and Necessity advanced the basic
premise of the scientific method by saying that nature is objective while man as
an intelligent human being is projective. Thus by reference to man's own
activity--conscious and prOJectxve, intentional and purpogive--the artlfacts he
makes are products of a conscious purposefulness as oppused to the products of
nature which are neither planned nor purposive. Every artifact,(word,or thing)
is a man-made product cndowed with a purpose or project, resultlng from the appll-

cation of forces exterior to thé object itself. A hammer or the word hammer is
man-made and attests to a conscious and rational intention. The object hammer
or the word hammer as cither an artifact or a comstruct for an.artifact, has
about it the structure and connectivity of knowledge and can, -s¢-to <n9ak cause

““one to spin ahead of hammér to predict howit will or might-be used. .. These are .
ways one may predict, 1nterpoldte, and extrapolate Without such artifacts,
knowledge would not be what it is.

Implicit in all this is the concept of intention, with self- 1mposed d1rect10n
Action and purpose represent the core idea and impose a selectivity, a biasing
effect on our knowing uand on our uses of knowledge. Intention in: thinking,
like purpose in reading, is crucial to_ comprehensxon or fuynctional understanding.

. Thus it is tlmwly to do as Bruner and Piaget have done--to turn back to when the
child first learns the rudiments of achieving his intentions and reaching his
goals. ."Enroute he acquives and stores information relevant to his purposes. In
time there is a puzzling process by which such: purpoaefully organized knowledge
is converted into a more generalized form so that it can. .be-used for many ends.

It then becomes 'knowledge' in the most general sense--transcending functional
fixedness and egocentric limitations (Bruner, 1971).'".

= In brief, the tools provided by a culturc as well.as man's xnsatlable urge
to see ‘cause--and. effect, to notc means-ends relatxonbhlps, -are predicated .on
intention and dxrectlonl The object hammer expresses purposé which it exh1b1t$*~r\t\\‘\

o
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in its structure. and man's urge to usc it can provide many creative examples of
" functional adaptation--to beat, to throw, to prop up, to decorate. Similarly,
the word hammer has both scmantic and syntactic variability that the richness of
lnnguage can represent--the hammer, to hammer,. hammer down, hammer home.
T “Bdmund -Burke: Huey said that when. reading was done for the attainment of the

reader's purposes, it became cxcellent practice in the hxghcl theught’ processes.

The feeling for values and the choosing of the relevant 1equires, he said, a
———mentat-discipline-that--is- v golden-practice in the training of judgment (llucy,
1908)." He went on to say that "recal reading' whereby the reader actively and
sympathetically follows the ins and outs of an author's intentions, his fidelity
to truth, his accuracy.and method, '"...cannot but traln the . mind to modes of
functioning that are similar vo his (lacy, 1908).' )
If it is accépted that reading is a process, a way of thinking, then the

interpretations provided by Arthur Cates add an astute dimension. 'Reading is...
essentially a thoughtful process...a complex organization of patterns of higher
mental processes...and should embrace &1l types of thinking (Gates, 1949)." If

one adds the perspectives of the semanticists, we note that to read one must not
only be concerned with scientific objectivity (s?wtgmatlc obsérvation, ‘tested
assumptions, evaluated cxperiences) but also with thé adjustment or emotlonal
balance of people. For as C.K. Ogden and I.A. Richards (1946) sav, "...uitler-
standing the process of interpretation is the beginning of wisdom."

In brief, then, it appecars that reading is a mental process akin to thinking.
Or to state it differently, critical reading is akin to reflective or productive
thinking. One must also allow for the fact that reading can be done for vague,
unclear affective rcasons and/or for unregulated thinking. Thus, reading can be
done at various degrces of sophistication both for entertainment and learning.
Likewisec, thirking can be either regulated or largely unrcgulated. When-reading
to learn is required, the rcading-thinking process must be productive. When read-
ing for entertainment, the reading-thinking process can be largely unregulated,
varying with the amuunt of involvement desired.

I have defined critical reading as a mecans of judgments based on values and
a choice of the relevant. To make decisions and deal with alternatives requires
mental discipline. In essence the dimensions of critical, creative, and versatile
reading are: Ability to actualize concepts and intentions; ability to sift inform-
ation.and determine its relevancy to one's anticipations as well as tb actively
follow an author's intentions and fidelity; ability to deal with constraints and
invariants in terms of goals being sought; ability to maintain in dynamic equilib-
rium the personal components of convictions and inclinations; ability to accept
responsibilities involving choice and volition among different options dand exer-
cised on the hasis of conscquences; and ability to internalize the knowledge
gained and use it in other situations. -

Psychologists similarly place a high premium on. the role of- "1ntent10n” in
thinking. Vinacke (1952) says that thinking as bechavior always occurs in respanse
to some stimulus. If no particular response is requ1red the thinking may be more
imagination than rcason, but if a particular response is possible and is required,
the thinking requires more -reasoning than imagination. Hence the selective ’
factors that channel thinking are crucial. .

Wertheimer (1959) said that to get to the core of the problem, ‘the maglu
key, thinking, is concerned with-ends and "...in real thinking the functional
meaning of an item...that meaning which changes as thinking advances is of utmost

importance." Thus productive thinking is concelved to be a dynamic, fluid process

concerned with ends (Stauffer, 1969).

John Dewey (1933) considered only reflective thinking because it emancupates
us from merely 1mpu151ve routine activity. Thinking ‘enables us to direct, act,.
know, to '"...act in a deliberate and intentional fashion (Dewey, 1933)." Hié
first step in how we think was a "felt dlfflculty” or as he said later, "1. sug-
--gestions._in which_the mind leaps forward to a p0551blg\i? utlon” and 2. an

68 . =
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“ intellectualization uf the difficulty...into a problem to be solved." David
Russell (1956} leaning heavily on Dewey listed as his second step, ''the orienta-
-~ tion or initjal di.cition of the thinking is established."
o IL see=s a ready conclusion that among varied scholars, the role of inten-
tion »r directicn or inquiry is of first order imporcance in thinking. - It per-
mits one to d.~2ct-his activities with foresight and plan according to ends in
‘mind -or objectives of which one is aware.

MANIFESTA" IONS OF INTENTTON AND GOAL SEEKING

- Observations of infants in the sensori-motor phase of life provide informa-
tion about how children first acquire ability to achieve intentions and reach
goals ancd/or use knowledge as a guide to purposeful action. A month-old baby
(Brun=r, 1971) may stop sucking the nipple of a bottle when a moving object
satches his eye and produces ocular convergence. .Later,.a first form of behavior-

3

al integration occurs as a new principle between sucking and looking develops and
suppression is replaced by a system regulated by orderly succession. At four
‘months of age an infant is likely to develop a ""place-holding" activity as he
‘mouths- a nipple rhythmically but does not suck while watching a lively visual
stimulus, Thus the rudiments of dealing with a range of options and part-whole .
relacionships is being pieced together. In brief, this suggests that a plan
exists "in the -mind" of the perspn acting and influences the sequence of events.
Thus, early in life the role of intentional action along with the consequences of
that action begin to shape a personfs competence to comprehend or benefit from
“knowledge and be regulated thoreby .
Wallach (1963) in discussing means-ends hehavior says “it is no accident
‘- that the use of mean- to secure goals become. observable at approximately eight-
months, for it is around this time that the child becomes adept'ﬁt categorizing
“both familiar and. new objects in terms of their response-defined uses...prior to
> this age-any. associative linkage between a response and some environmental effect
is sufficient to lead the child to repeat the response in the apparent expectation
of repeating the effect, regardless|of consideration of spatial proximity."
By the end of the sensori-motoL period a child is able to attain his practi-
‘cal aims, albeit limited to the tim¢ and space restrictions of the immediate ‘per-
ceptual present. Object permanency| (invariance) or the recognition of '"kinship
of continuity" in things becomes a peneral acquisition prior to the use of
¢ laRguage but clearly reflecting the|role of experience in his problem-solving
" deeds. Thought rooted in action is|directed by the infant toward "...success in
his manipulations (from the cognitive point of view) and toward personal satis-
faction - (from the affective point of view) (Sinclair-DeZwart, 1969)." -
oo TImTtime the Child "dévelops modpls of Tepresentation as well as language
_* $ymbols to express his understanding of coordinated action-schemes. A child
Y. pushing a small sheil along the ecdgpk of a box saying "mcow" is using both the shell
- and the "meow" as signifiers. The.former signifies by resemblance and ‘the latter
,b¥ imitatjon. Now the stream of action and the stream of language begin to con-
< verge and in effect each person Jevelops a theory of language consisting of an
2 “4nfinite number of phonetic-semantig percepts or of sound-meaning correlations.
A1l this the child does withuut expllicit instruction and without being eaposed to
“a uniform "course of experience (Ch msky, 1971)." Linguistic evidence indicates
that this generic tendency for language acquisition is an active process. Acquir-
...ing the complex web of the syntax o language reflects the: categorizing tendency
"of the. human mind. It also reflectls the means a culture provides..
-~ Development. from approxlmateli}the third to the eleventh year (Wallach,

[ A0 PR O 2 tof

'.1963) . shows' conservation of propertiies across irrelevant changes: amount, weight,
;ﬁyolqpé;;hqrizontality, length, arecal, number,.and duration whereby the underlying
cognitive achievements reflect an apility to_hypothesize and make decisions. A
<-critical variable overcome during this time is do=...ance of momentary perceptual
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impressions. As the child matures and organizes objects into hierarchies of
classes, or sorts them in terms of increasing valucs of some attribute, perform- -
ance seems attributable to an increascd ability to consider hypothetical possi-
bilities and to their systematic analysis by testing. His thinking begins with
an-attempt to for.aulate pos§ible solutions to a problem and'then determine which
one is correct. : ' Lo
White (1963), in his discussion on probability learning, notes an increas-

" ing persistency to. find a pattern and-order that may {esult in a winning strategy.

He also speaks about individual differences in Qognit}ve styles. "At root, they

appear to be differences in impulsiveness, attentiveness, and the ability to focus

_ closely on the environment.'

. . i
In his.insightful paper revicwing Piagetian-theo#ies, Kohlberg (1968) ex-

plains how the theory is based on the premise that -cognitive and affective struc-

tures emerge from and are fostered by the interactior: between a child and his

environment. THé implication is that optimal developmenc requires optimal bal=—-—-

_ance between behavior structures and psychological environmental structures. Then

he adds that, "from birth, there are inherent motives| for cognitive activities,
but these motives, too, undergo structural change in development."

In a discussion of the relation of the structure of an experience of a child.
with a behavior structure Kohlberg (1966) says, "Pidget (1964) has termed such an

" analysis uan ‘'equilibration' rather than a 'lcarning analysis'...such analyses

focus upon discrepancies between the child's action system or expectancies and

“the experienced event.'

KotrteTy-aswottas-irite  ~ressesindividual differences in -cognitive—devel—

opment and makes a special point of the fact that a child's focus indicates a dif-
ferent structure or organization than the adult's rather than a:less complete one. '
Similarly, Beswick's '"Cognitive Theory of Individual Differences in Curiosity,"
(1971) stresses individual differences. '"Individual differences in curiosity are

"seén to be a function of both category system characteristics and differences in

the coding operation.. The relevant differences in the cuding operation are those
which arise when there is some difficulty of coding...the coding will involve a
corresponding degree of one or both of two processes of modification: assi:il- -
ation and accommodation (Beswick, 1971).'" A category system represents previous

"learning with' conceptual conflict a necessary part of a coding operation. A
_curious person is-one who develops strategics for dealing with uncertainties which

are associated with '"an ambivalent expectation of excitement.'" The higher the
Curiosity, the greater thc tendency toward perceiving the environment so as to
increasc the probability of coding difficulty. Thus,”"the strategy can be viewed
as instrumental or purposive." In summary, RPzswick says, ''the cmpirical findings
are generally in- support-of.a. thcory.of_curiosity as 4. preferred cognitive
strategy consisting of an acquired predisposition to increzsec, prolong, and
resolve conceptual conflicts.”"

Berlyne (1965) holds that curiosity is explained with reference to conflict
which 1s a product of uncertainty and the strength of competing responses. "When
directed thinking is used cffectively for the relief of conceptual conflict, it
seeks information without bias.” New material should he presented in such a way
that "...it challenges the child's existing beliefs and expectations and makes .
him sensible of the gaps and inadcquacies in. his:present knowledge structures."

In concept attainment, the formulation and testing of hypotheses are crucial
(Bruner, Goodnow, and Austin, 1956; Klausmeier and Harris, 1968; Klausmeier,
Harris, and Wiersma, 1964). In the experiments described in the 1968 report, it

was eviden 1 't past.cxperience of a subject influenced hypothesizing strongly. °
It was alw . dent that hypothesizing is «one in a systematic, predictable
manner in . tempt by the subject to determine a correct cue fou responding.

As Miller et al said earlier, after a subject receives instructions he develops a
vague plan, and then his intention to complete the plan keeps him at-a-task until
a correct hypothesis is offered (Miller, Galanter, arnd Pribram, 1960).
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———1In brief, then, while this. litcrature search is.by no means thorough, it
does provide insight into early manifestations of intentions and subsequent
development. Pians or intentions o- strategics seem to exist 'in the mind" of
persons ‘asting and they are influci od by erpectations and associited uncertain-
ties along witi. the censequences of an action. Gradually, motives undergo changes
in development from tlic scnsori-motor period of aim attainment governed by the
perceptual presz:it, to the pre-operztionil and operational stage with thought
and intenti.n ructed in reflection auu an increased ability to cons.der hypothet-
ical possibilities. )
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Effitiency in' Beginning RetldihQ';
Possible Effects on Later Comprehension

-Kenneth J. Smith, | B
University of Arizori~. -

J—

No controversy in the field of reading is as pewusihv e as-thst strrounding the
problem of the most efficient methods for reachitgy decoding. sost of the dis-
cussion has centered around the relative merits ¢f "1ooK.cay' and phonics. The

e cgrgumentsTcornicern’ which 'of these ‘methodssheuld Pv thosch, o1 at-ltew . t-whiech- - -~
shall receive the greater - iphasis. Perhaps the 3Mswers are wrong Lecause the i
original question was inap copriate. '

As a historical matte , we have procceded fromw onie choice of skili'rem-
phasis .o an-ther, proccecing successively in thi s Century from a phonic”
approach to ¢ look-say approach to a fairly recegt use vf context clues. It
has been recognized in iecent years that dependutce upon any one single stracegy

- ..for decoding may be inadequate. In scme classes, children are taught wore than
~ne decoding strategy. ‘If one strategy does not Work, the child is told, try
another decoding strategy. This practice.of pro/iding 2 choice of strategies
is certainly superior to giving a child only a single strategy, but has a
serious flaw, which will be explained later. . '

LIMITATIONS OF INDIVIDUAL STRATEGI™S : .
' Phonics as a single procedurc has some wcll-khown problems. First, the:
Enolish orthographic system in many cases gives 4 Yelatively minimal indi-

* cation of the ~ronun.iation of a given word. Prpbably all spellings can be
termed &s "regulai" if one investigates their structyre and derivation suf-
ficiently, but a first grader cannot, of course, be expected to have all of
‘*his knowledge. A sccond problem is that there Y ¢ numerous homographs in the -
English writing system. Phonics gives-no clue #s to whether a ball is an
obj~ct to be used in playing a game or whether it is a dance..

‘ The meanings of words can be identified with Precision ‘anly in the con-
texts in which they occur. Thus, context-is amoessSential clue to pre:ise de- )

..coding. - However, it still -is true that bladk ajy.Mhite Qr.yes and no.can_. __ .
serve interchangcatle semantic and syntactic fuwtions, with-context alone
giving the reader no indication of which is theigoect thoice.

Vependence upon a- look-say or configuration-< ligs approach entails the
memorization of words through repetition. The problem for jnitial reading 5
is that this gives no help in the decoding of unnmQin words. . o

Finally, there are those practices which aw 3apparently helpful in begin- -
ning reading, but which may actually hinder mature reading. For instance, one.
may learn. certain phonié procedures for "sounding <ut' large numbers of words
and may therefore appéirrto be a very successful beginning reader. However;:
‘his same sounding-out procedure is an extremely sln:. inefficient barrier ‘to
comprehension when it is used as the means of atacking each word that is met.
As a result of this practice it is not uncommon that primary grade teachers
are cunsidered to be very competent because of th® apparent success of their
‘students, but intermeaiatc grade tcachers find that the children arc not suc-
cessful in "content areas," a direct rTesult of #e "succes<ful' instruction
which vas used in the primary grades. Through b it, the -cuder uses mediating
proceses for the recognition of cach word--procsSSts which should-long since
‘have ".écome unnccessary and which are stumbling pl@cks rather than aids (Smith,
1971 c

!
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A COMBINATION OF STRATEGIES

From the preceding discussion, it should be clear that. words cannot be
‘successfully decoded with the use of a single decoding strategy. As shown above,
the practice of using any single strategy leuaves too.much- opportunity for error.
‘The only procedure that can essentially eliminate possibilities for error is -

" the use of combined strategies (K.S. Smith, 1973). As noted earlier, the use
of a choice of strategies is an improvement’over dependence upon a single de-
coding strategy. Nevertheless, the choice-of-strategies approach still leaves
an unacceptable i.argin for error since a child merely tries one strategy, then
another, rather than using them in combination. In.a sentence 'such as 'We
played a game of ,'" there might be a considerable range of words consis-
tent with the Semantic"and;syntacticmcontgxtTmthomunknownfword~mightwb0wtcnnis;“f“““
pool, basketball, football, baseball, etc. If however, we note that the first
letter is-a t, then the only possible choice from those given is tennis. If,

- of course, the initial letter is" b, then further graphic information would have
to be uytilized. However, it would. be inefficient to use more graphic infor-
mation than necessary in oi.[ir to be certain that one ‘had made the correct
choice. If this sounds like a guessing game, it is, but it's guessing with
corroborative data (Freeman, 1973; Goodman, 1968,  1976A, 1976B)..

In a study conducted with college students to determine the amount of
accuracy attainakble through tae use of context in combination with various gra-

- phic clues, we used children's books in grades one to eight from a variety of
content-areas. We deleted every seventh word, thus providing the reader with
some 86 percent known words, and then asked students to fill in the.blanks. It
was not our purpose, at this point, to determine how well children use such in-
formation.  Rather, it was our purpose to determine the extent to which such in-
formation was available in the: text.

The table on page 58 shows that with first grade materials, one can achieve
-at least 96.1 percent accuracy through the use of only the initial consonant in
combination with context. This- percentage drops off as the choice of words be-
comes greater in the higher grades. Nonetheléss, one can achieve a 'word iden-
tification" accuracy level of approximately 80 percent or hetter through the use
of only context and the initial letter for the whole fi- . ~through-eighth-grade
range of materials used in this study.

. This does not, of course, imply that skills beyond the use of context and
the initial consonant or vowel be ignored, instead place the emphasis in be- e
ginning reading on .those strategies that yield the greatest efficieicy.  If, —_~
as argued earlier, it is the case that the meanirgs of words can be precisely
identified only in the contexts in which they accar, then it becomes clear that ',
the use of context in combination with the initial consonant is sufficient for
accuracy in decoding in the overwhelming majority of cases. Furthermore, with
this combination-of-strategies approach, a child is trained to use the graphic

. information necessary for the etlimination of error, rather than trained to
laboriously sound out words unnecessarily. It is. therefore, snggested that
children be trained in kindergarten and first grade in the use of context on an
oral/aural plane. Some materials useful for this purpose are Holt, Rinehart -’

. and Winston's Kinder owl and Little owl series, and most of children's poetry.

" As a child begins tp read, his earlier oral/aural training in the use of con-

“text will enable him to feel comfortable with the usc of context for decading,
arl as soon as he learns some initial consonants, he can begin to use a combin-
ation of strategies. ' ' g

o
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Story.T&tle

' & Grade

Level

Initial

Letter ..

only

Initial
Consonant

" Oniy

Initial

Cluster

-

.Consonant or

Initial

Consorant or,

-Cluster or
Vowel

~.fniti:l Con-
sonant or
Vowel'& T-st
Letter i

‘Susan .§ the

Telephone
1)

92.5%

196.1%

98.2%

97.8%

100%

Fish for
Dinner (1)

94.0% -

P

91.3

Susaﬁ Bear-
skin (3)

90.9% "t

85.4%

39}7%

95.8% -

Light-
houses (3)

95.2%

Picture Visit
to FBI (6)

85.8%

. Thief of Sil-

ver Spring

(6) '

84.1%

Invention;
(7-8)

. British

Isles (7-8)

84.5%

Percentége_of Accuracy in Decoding Modified Cloze Passages
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