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HOW, WHY, AND WHEN DO CHILDREN USE WHAT KIND OF MEANING IN READING?
John R. Kirby, Phillip J. Moore, Elizabeth A, Cousins

UNIVERSITY OF NEWCASTLE

Successful reading requires the selective use of a variety of cues, some before the reader on the
pazge and others "in his head”, concerning the nature of language and the world. While there is still
much debate over the relative contributions of "graphics” and "context", few wo#ld doubt that beth
are involved and important. Seen from a developmental perspective, it is likely that éifferent.
aspects of these different types of cues are differentially invelved at different points in the
acquisition of reading skilis; it is thus probable that no firm figures can ever be attached to
the graphics-context debate. From an educational point of view, it is wore important to identify
which types of cues are involved in successful reading and how nse of these cues can be encouraged,
In this paper we would like to present the initial results of a leng-term project designed to answer
these questions. Hence, cress-sectioned data form the basis fﬁr this paper. More specifically,
this paper will examine the cues sampled by groups of grade one, two, and three children in their
oral reading. Our aim will be to determine what types of meaning the children use, the information
processing mechanisms by which they are used (How), the effects of different reading situétions
(When}, and the strategies or inferred goals which children use to guide their use of meaning (Wnhy).

What kinds of "meaning” are used when reading? Briefly, it is possible to list at least
two major categories. The first category involves the reader's knowledge of the structure of
language: how sentences are constructed, what ave likely sequences of words, what are good ways.to
group parts of sentences, and so on. These are mainly, though not exclusively, syntactic cues. The
second category relates moTe to the child’'s knowledge of the wcrld; what are real words, what do
words mean, what are sensible things to say, what can be understood (incorporated into a cognitive
structure, if you prefer} from what is read. These are mainly, though again not exclusively,
semantic cues. We consider both types of cues to be types of meaning.

Afrer several years of trying, we feel that it is virtually impossible to unambiguously
disentangle syntactic cues from semantic., In practice, normal children use both types, and in fact
each type depends upon the other: comprehension of sentence structure leads to better understanding
of sentence meaning (in the semantic sense), and vice versa. At the same time, it is common for
children to have difficulties with both types of meaning when learning to read; for éxample, complex
sentence structures may exceed the reader's ghort—térm memory capacity, and elaborate semantic meanings
may go beyond his knowledge of the world.

Cues sampled in reading

The issue of the interaction of visuval and non-visusl information (Smith, 1978) in the process
of reading bas encouraged researchers to investigate the oral reading behaviour of children through
miscue analysis techniques and various forms of text viclation. These studies have investigated the
oral reading of beginning readers, proficlent and less skilled readers, as well as developmental
trends in children's use of visual and non-visual information while involved in readivg tasks.

Ar the beginniqg reading level, Clay (1968), Webexr (1970), ¥. Goodman (1968) and Biemiller

{1970) studied various aspects of children's use of one or all of the cueing systems: graphic,
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grammatical and contextual information in reading. Clay's subjects, who were between their £ifth and
sixth birthdays, showed an awareness of syntactic constraints in theilr reading with 79 percent of
their single-word substitutiom errors being grammatically equivalent, that is, syntactically appropriate
to the sentence. Weber's results accord with these of Clay although Weber's criterion for syntactic
sppropriateness focussed on antecedent context alone. Weber found that approximately 90 pexcent

¢f the substitution errors committed by first graders were totally acceptable syntactically with
preceding context. In a similar way, Y. Goodman when reporting on the oral reading behaviour of

six beginning readers, revealedlthat the grammatical function of miscues tended to be the same as
that of the expected response. Y. Goodman, however, extended the analyses to consider a semantic
dimension as well as the syntactic category. ©5She concluded that syntactic counstraint predominates
over semantic constraint at the beginning reading level and further, that as reading ability develops
more use is made of syntactic and semantic information.

Whereas Y. Goodman had counsidered the separate influences of semantic and syntactic constraint,
Biemiller, in an eight month longitudinal study, was concerned with the combined influence of these
two cueing systems. As in Weber's study, Biemiller's focus was on antecedent context. He also
considered the graphic aspect of reading, classifying errors as graphically similar if the initiel
letter of the miscue and the expected response were identical (Biemiller admits to the inadequacy of
this measure). Biemiller's results suggested the existence of three phases of development through
which first graders progress in their use of contextual and graphic cues. The first, Pre-Non-Response
phase was characterised by a predominant use of preceding context, suggesting less concern for
accurate processing of the graphic display confrenting the child. In thie phase only 19 percent of
substitutions were graphicaily similar, whereas 74 percent were contextually appropriate. Non-Response,
was characterised by a significant increase in non-response errvors to 38 percent, indicating the
influence of graphic constraint. Contextually appropriate errors comstituted 76 percent of the errors
in phase two, 2 score that proved to be not significant from that obtalning in the Pre-Non-Response
phase, In the third phase Biemiller's data suggested a co-cceurrence of graphic and contextual
constraint, with 70 percent of the graphically constrained errors also being contextually constrained.
Further, while there was a significant increase in the percentage of contextually appropriate errers
in the thid phase (from 76 percent in Nen-Response phase to 83 percent), no such significant difference
existed between the percentage of graphically constrained errors. From a developmental perspecgive,
Biemiller found that the more proficlent readers moved into the Noaneéponsa phase much earlier than
their less proficient counterparts and that the subjects whoe remained In the pre-Non-Response were
the pocrest readers. Biemiller comcluded that in first grade the ability to handle graphics was
related to performance in reading. Farr (1974) has suggested that these phases of development may
be influenced by methods of instruction.

From the studies outlined above it is possible to draw some conclusions. The evidence clearly
shows that in the beginning stages of reading, children use a combination of semantics, syntax and
graphic detail and that the relative importance of each varies wirh the child's reading developmental
ievel. Wot much attention, however, has been paid to 2 thorough investigation of first graders'

oral reading behaviour with miscue analysis techniques {(Goodman, 1965}; consequently one of the purposes



of the present study is to assist in further understanding children’s differential utilisation of the
cueing systems at this level.

Beyond the first grade level, Goodman and Burke (1973), Rousch and Cambourne (1979) and Burke
(1976, 1977) have employed miscue analysis procedures (after Goodman, 19653) which yield data on each
of the cueing systems: grapho-phonic, syntax and semantics. Whereas most of the begioning reading
studies reviewed used dichotomous forms of error categorisation (e.g. Weber's substitutions were
either syntactically acceptable or not}, the employment of misoue techniques in these studies allows
for the investigation of degrees of acceptability and proximiﬁy, and consequently affords greater
petential for defining the quality of individual erroro.

Goodman and Burke (1973} in their study of high, average and below average readers in second
grade, through fourth sixth, eighth and tenth grades concluded that proficient readers, at each
grade lcvei, control semantic and to a lesser extent syntactic information better than their less
able counLerparts. Wlth respect to the employment of grapho- phonlcs, they suggested that few differences
existed, Using Goodman and Bu;ke s study as a model, Rousch and Cambourne {1979) investigated a
sample of seoond, fourth, sixth aod eighth grades classified within grades as either high ability,
average or low ability. Subjects read narratives appropriate to their ability level. Results were
reported in terms of percentage of miscues that were acceptaole at the various levels of acceptability,
but there was no indication ohethor the differences within or across grades were in fact significant,
In considering grapho-phonic constraint, Rousch and Cambourne reported that at the second grade
level all three ability levels appeared to be using graphomphonlcs to an aimost equal degree,

Compared to second grade, fourth grade high ability readers reduced their use of graphe-phonic ioformat—
ion (from 43 to 26 percent), whereas the low ability group increased their successful use of grapho-
phonic cues slightiy from (46 to 52 percent). In the smxth and eighth grades low ability ErOUps

there was a gradual decline in use of graphOWPhonlc cues, so thaL the ezghth grade scores approximated
those of the second grade group. Overall, the grapho-phonic pattern reveals po consistent trends.
However, proficient readers do not appear to make more substitutions that are hxgh on graphic

proximity than the iess able readers.

When Rousch and Cambourne analysed miscues for semantic acceptability, their results for totally
acceptable responses (i.e. in‘terms of the whole narratiﬁe) revealed a gradual increase for both
average and low ability groups in success ful use of semantic cues, indicating an increased awareness
of semantic constraints, across all grades with both scoring highest at eighth grado (low ability
34 percent, average 48 percent). This.trand was not evident for the high ability group, with the
highest score for percentage of'totally acceptable being at fourth grade (62 percent). Thereafter,
the percent declined for this group to 49 percent (sixth grade) and slightly increased at eighth grade
(50 percent)}.

Within grades, the percentage of totolly acceptable semantic responses of the high‘ability group
exceeded that of the average group which in turn oxceeded the low aoility group and although these
data were oot analysed statistically, there is a suggestion of a positive relationship between reading
performance and successful use of semantics at and beyond the second grade level. With respect to
syntactic constraint, Rouscl and Cambourne found an almost pa;ailei development for the three ability

groups, with the highest percentages of totally syntactically acceptable responses associated with the
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high ability group, followed by the average group, then the low ability group. This could suggest a
relationship between successful use of syntax and reading performance, Howeyer, this interpretation
neads to be considered cautiously because each ability group reached its highest score at the fourth
grade level, with‘a subsequent decline to the sixzth grade level, followed by a slight increase at
eighth grade., It may be that syntactic constraints become less important as semantic cue usdage
increases beyond fourth grade.

In contrast to the previcus study, Burke (1976, 1977) studied seven, eight, and nine yéar old
"average" (Burke, 1976 p. 33) readers. Each subject read a passage from the Neale Analysis of
Reading Ability Test (Neale, 1966) which was appropriate to his level, and errors were classified
according to a 10 point scale for graphic proximi#y, and 5 point scales for both syntactic and semantic
acceptability. Results revealed a trend similar to that repo;ted by Rousch and Cambourne: successful
use of semantic cues showed a significant and continucus increase from the seven year old level
through eight and to the nine year old level. Again this suggests a relationship between reading
performance and successful use of semantic cues. Syntactic acceptability, however, showed a different
trend: acceptability increased from seven to eight year olds and decreased at the nine year old
level., This pattern is somewhat reminiscent of that found by Rousch and Cambourne only it appears
at an earlier level. Again the differences across grades were significamt. The influence of graphic
constraints were revealed in a slight U-shaped trend with age with a significant decrease from seven
te eight vear old and a significant increase from eight te nine year old.

Siter (1974), empleying a semantic and syntactic violations paradigm, investigated second aund
fourth graders oral reading performance, Departing from the wainstream of oral reading research,

Siler had his subjects read individual unrelated sentences as opposed to narratives. Various types of
sentences were used: control (e.g. I like cold milk with my cake), semantically violated (e.g.

We use milk to make dresses), syntactically vieolated (e.g. T Like cold with milk my cake). Siler's
results, measured in terms of both oral reading response time and total sentence acc&racy, indicated
that syntactic violations were more disruptive than semantic, that the combined violations were more
disruptive than semantic alone, and that the combined violations were no more disruptive than syntactic
violations. The effects of violation (syntactic and/or semantic) were pot significantly different
between the two grades. This pattern of no significant development is contradictory to most of the
other studies réviewed and may be a reflection of the influence of the tasks invelved in the investigat-
ion. Similar comments could be made about the following.

Using an oral cloze propedvre and transformed texts, Ryan and Willows (1979) examined the reading
behaviour of fourth, fifth and sixth graders classified as elther skilled or less skilled. Each
response was scored for syntactic acceptability and semantic appropriateness in relation to the
antecedent context and to the following text. Acrossw-grades analyses revealed no significant differences
in the utilisation of syntactié and semantic information., However, when skilled and less skilled
readers were compared within-grades, the results showed on each occasion that the skilled readers
made proportionately greater use of both syntactic and semantic information than their less able
counterparts. These differences were significant and reinforce the notion that reading performance is
related to awareness of semantic and syntactic constraints.

A study arising from a different perspective was that conducted by Tamor (197%) who compared



errors committed by gecond, third and fourth graders at the instructional level and the frustrational
levei. She reported that children made more contextually constrained errors in reading texts that

were appropriate for their reading level than they did with texts designed for higher ability levels,
The largest difference cccurred at the second grade level, where 80 percent of the errors made in

the instructional text were contextually constrained, versus only 37 percent in the frustrational level
text, Text difficulty may represent a confeounding factor in miscue analysis.

Overall then, at the second grade level and beyond, children who orally read narratives show
an increase in the successful use of semantic information. The pattern for syntactic and graphic
information is not so clear with the studies of Rousch and Cambourne and Burke showing variation across
grades. There is a suggestion though, that syntactic information may play a less important part
after about eight or nine years of age.

O the other hHand, the deveiopmental trend in semantics was not evident in the studies of both
Siler and Ryan and Willows. Nor was there any significant differvence in the utilisation of syntactic
information. As earlier suggested the differences in results between the two strands of research,
narrative and violated sentences, may be in part attributable to the tasks that the children are
completing. The children may perceive the different tasks in diffevent ways, and vary their strategles
accordingly. Even given this, the general trends within-grades indicate quite clearly that proficient
readers employ both syntactic and semantic information more successfully than less skilled readers.

Cognition and reading

Reading can be conceived as a complex cognitive, psychological process, utilising most if nmot
all aspects of the cognitive system. BSimilarly, the language basis of reading is evident in the preceding
section. Ynderstanding of the nature of reading should thus benefit from research in cognitive
peychology and applied linguistics. Most importantly, there is research which relates these two
areas to each other, amd to reading through syntax and semantics. This research has been presented
previously (Kirby, 1978), but will be briefly summarised here,

Linguists have recently bscome wore interested in the effects of brain damage upon language
behaviour. The Soviet neuropsychologist Luria {e.g. 1973a) had long been involved in this area,
and his work has been developed and extended by the linguist Jakobson {e.g. 1971). Luriaz sees the
brain operating as three functionally interdependent systems: the first system concerned with arcusal,
the secend with coding or processing, and the third with planning. For the present purposes, the second
system is the most interesting: damage to it results in impairment of one of two sorts of processing,
simultaneous or successive. If the simultaneous processing function is disrupted, the patient has
difficulty forming or using codes which integrate information inte unitary or "simultaneous" entities.
In this case, for instamce, the patient may have difficulty with spatial coordinates, be unable to
retrieve the meanings of words, or state how one concept i1s like another. If the damage is to the
successive processing fupction, on the other hand, the patient has difficulry wi;h temporal or
sequential codes. Such codes include simple rote memory, but go beyond it to include the sequencing
of complex behavicur. Both simultaneous and successive processing are involved in verbal and non-verbal
tasks.

Luria (1964, 1973b) and in particular Jokobson (1971) have developed a complicated typology of

brain damage as it affects language. Among the dimensions proposed by Jakobson, the one which is
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most interesting for the present purpose, and the one stressed by Luria, is that which describes the
pature of the information processing which underlies the linguistic disturbance, simultanegous or
successive, Distuption of simultanecus processing produces difficulties with semantics, while disruption
of successive processing interferes with syntax, Thus a patient with damage te the simultaneous
processing areas of the brain may lose the ability to retrieve word meanings, both for }isceniné
comprehension and for his own speaking. Such patients are very constrained by a given context, and
have difficulty initiating speech without constraints. They alse have particular difficulety with
constructions such as "the father's brother' or "put the triangle under the square’; such relational
expressions require the formation of & semantic unit, as the sequence alone ("triangle ... square')
dogs not guide performance. If the damage is to the successive areas, use of syntax is disrvupted.
This may result in the inability to combine words into sentences, or sentences into ¢eohervent discourse.
The relevance of this work for reading research is not to imply that reading disabled children
are brain damaged. Das, Kirby and Jarman (1979) have developed the simultaneous-successive processing
medel to describe normal cognition; in this view, poor performance can be due to inefficient processing,
or to the strategic choice of an inappropriate type of pracessing. Kirby (1978) has veviewed a number
of studies relating reading to simultaneous-successive processing, concluding that both ave normally
involved in skilled reading, with successive processing having particular importance in the early

years and simultaneous in later years.

Purpose of the present study

The four guestions. addressed in the title of this paper provide a convenient means te study the use
of meaning in reading. In the study that follows, we hope te exawine what sorts of meaning are used
by children as they develop competence in reading (the What question); whether these types of meaning
can be aseribed to simultansous and successive processing, as hypothesized above (answering the How
question}: what are the .effects of different reading situations {When);. and what are the strategic
variables operating ln reading tasks (Why).

Method

A sample of 130 grade one, 33 grade twoe, and 30 grade three students, split roughly evenly according
to sex, was selected from a suburban infants-primary school. In each case the sample represented
approximately balf of the children available in each grade; students very high or low in ability were
excliuded from the sample.

Each subject received the following tests: Neale Analysis of Reading Ability., Raven's Coleured
Progressive Matrices, Figure Copying, Visual Short+Term Memory, and Digit $pan. The Neale test was scorxed
in rhe standard mammer, yielding month equivalent scores for Rate, Accuracy. and Comprehension. It
was alsoc scored in the fashion proposed by Burke (1976), to yield miscue acceptability ratings for
each subject for Graphics, Syntax, and Semantics. The Raven's and Figure Copying scores were transformed
to standard scores, summed and averaged, ylelding an a priori factor score for simultaneous processing.
4 similar procedure was followed for Visuval Shovt-Term Memory and Digit Span, vielding a successive
processing factor score. More informatien regarding -the latter four texts may be found in Das, Kirby
and Jarman (1979). Because the standard administration of the Neale ends when the child makes mere than
16 mistakes in a story, data in frustration level stories were available for most students. The sample

for frustration level analyses consisted of 18 grade one, 21 grade two, and 18 grade three children.



RESULTS AND DISCUSSION

We will begin by presenting the general developmental trends that were apparent in the data, as
well as the relationships which were found among the variables. Then we will address in turn esach
of the four questions that are the foci of this paper.
Generagl Trends

The scores for the Rate, Accuracy, Comprehension, Graphics, Syntax and Semantic variables were
submitted to a 3 (Grade) x 2 (Sex) analysis of variance (See Table lj No sex effect was significant,
and only ene interaction term. This interaction indicated that grade two givls were superior to grade
two boys in accuracy, though this effect did not carry over to the other grades. Accordingly,
means for each grade are presented in Figuresl, 2, 3, and 4 (n = 93). Tigures 2, 3 and 4 also
contain results for the frustrational level stories (W = 57). .

TABLE 1

Besults of 3 (Grade) x 2 (Sex) snalysis of variance for 6 reading measures (degrees of freedom in paren-—

theses).

(Instructional Level)

Measure F-Ratin

Grade (2, 87) Sex {1, 87) Grade % Sex (2, 87)
Rate ' REWEE 3.1 0.9
Accuracy 69, %% 0.2 6, 3
Comprehension 42, 1 %% 1.5 4.9
Graphics 8, 5%% 0.3 0.0
Syntax 16, O 0.2 0.5
Semantics 3, 3% 0.4 0.5

ki p 4 .05
¥ p o« .01

Gf the standard reading measures, Accuracy and Comprehension show steady increases across grades,
each of which is significant (p- < .03). Rate shows such an increass between grades two and three,
but net between one and two (p » .14). ?or‘instructionai level results both graphics and Syntax
increase significantly across grades, grade three being significantly greater than grades one and two.
Setiantics performs very pecuiiarly. grade two being significantly less than years one and three
combined (p % ,05). This last effect is not strong, and more will be sald of it in ‘later sections.
ANOQVA results for the frustrational level, shown in Taple 2, vevealed significant increases across
grades in graphics and syntax, grade three being significantly greater than grades one and two (p « .01},
Semantics showed a sigpificant increase across grades with grade three being significantly greater than

grade one. (p 5 ,03),

TABLE 2

Resuits of one-way analyses of variance for 3 reading measures (Frustrational Level) (degrees of freedom
in parentheses) F-Ratio

Meagure Grade {2, 54)

Graphics 16, fe*

Syntax 21.56%%

Semantics 3.58% % b .05

) b P o< .0}
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