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ABSTRACT 

This study was undertaken to determine the 

existence of: I) sentence constructivity among school 

age children, 2) developmental differences in sentence 

constructivity, 3) differences in sentence construc-

tivity across performance levels, 4) differences in 

sentence conatructivity after a one or two day delay. 

Subjects for the study were drawn from grades 

2, 4, and grade 6 in one public elementary school 

in Victoria, B.C. A basal story was read and a re-

cognition test was completed. After a one or two 

day delay an identical recognition test was adminis-

tered to the same subjects. A Newman-Keuls Analysis 

of Variance was performed across: I) sentence types, 

2) grade levels, 3) performance levels, and 4) trials. 

Results indicated support for constructivity 

in sentence type analysis, a decrease in errors as 

grade levels increased, no difference across perfor-

mance levels, and an increase in constructivity after 

a delay. 

These results confirm and extend the findings 

of Blachowicz (1977-78). 
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CHAPTER ONE 

Statement of the Problem 

The present study is a partial replication 

of the previous work of Blachowicz (1977-78) in 

which was demonstrated the phenomenon of sentence 

constructivity as part of reading comprehension 

among school age children. 

Blachowicz presented students of varying ages 

with groups of sentences relating spatial ideas 

followed by a sentence recognition test. This test 

was comprised of four types of sentences: True and 

False Premise, and True and False Inference, the 

latter having been developed from semantically con-

gruent and incongruent associations of related pre-

mises, respectively. Although the only test sen-

tences which had actually been presented at acquisi-

tion were the Prue Premise sentences, Blachowicz 

found that all her students tended to 'recognize' 

True Inference sentences as if they also had been 

presented. She suggested this indicated " a pattern 

of performance which strongly supports the construe-



tive hypothesis " (p.194); that is, students were 

more concerned with reading and remembering the 

ideas represented in print than the actual words 

used to represent those ideas. 

Blachowicz cites, as a limitation of her work, 

the narrow semantic nature resulting from restric-

tion to the inter-relations of a spatial nature in 

her paragraphs. In addition, it is stated in Blach-

owicz (1978-79) that the possibility of generaliza-

tion is inhibited by the limited scope and length 

of test paragraphs compared to usual primary read-

ing material. 

It was the intention of the present study to 

overcome these limitations of narrow semantic na-

ture and limited scope in the following manner: 

test paragraphs were drawn from actual primary read-

ing material. Although Blachowicz included adults 

as subjects, the focus of the present study was on 

elementary school children. Other factors added 

in the present study include comparison of good and 

poor readers and a delayed recognition test. 



The sentence recognition test used in the pre-

sent study consisted of three sentence types. The 

Palee Inference category was deemed redundant. It 

'wa8 decided to use fewer sentences after a pilot 

otudy using more proved too tiring for the youngest 

subjects. In keeping with Blachowicz's intent to 

Minimize the difficulty of reading material used, 

the' Inference and False sentences developed used 

;;only words which had appeared in the story. 

7slaehowicz had analyzed patterns of choice by 

sentence type within and between grades. The pur-

,pose of analysis by sentence type within grades 

Was* demonstrate the tendency of all subjects to 

'recognize' inference sentences. Analysis between 

,, grades provided a means to determine developmental 

'differences. 

For further clarification of the processes 

that may be active, two additional factors were 

identified: within each grade error patterns were 

Compared between Good and Poor performing students 

(a8 measured by teacher judgement); in addition the 

hentence recognition test was administered to each 



subject a second time, a day or two later, to pro-

tide a Delayed score for comparison with Immediate 

scores of recognition performance immediately fol-

lowing the original reading. 

The following null hypotheses were tested: 

1. School children ( grades 2, 4, and grade 

6 in One school in Victoria, B.C.), after reading 

a "standard basal story" commonly used in grade one, 

avili not demonstrate a tendency to choose Inference 

sentences in a sentence recognition test. 

2.There will be no significant difference 

between Good and Poor readers ( as defined by class-

room teacher judgment ) in a tendency to choose In-

ference sentences in a sentence recognition test. 

3.There will be no significant difference 

rbetween grade levels 2, 4, and 6 in a tendency to 

Choose Inference sentences in a sentence recognition 

test. 

4.There will be no significant difference after 

a one or two day delay in subjects' tendency to 



choose Inference sentences in a sedtence recognition 

test. 

expectations and further justifications will 

be found in the chapter on results. 



CHAPTER TWO 

Review of the Literature 

General Background 

The process of reading has long been a sub-

ject of serious investigation from Comenius' 

"Lrbis Pictus" In 1657, mentioned by E.R. Huey 

(1908), to the present day. As Huey implied in 

his History of Reading, there have always been 

inter-relationships among culture, mind and symbol. 

From the earliest pictographs to present day 'word 

processing', reading has always been characterized 

by an interaction between the word and the mind 

that "builds up in the mind an impression of mean-

ingful message." (J.B. Carroll, 1970, p.295). 

For a child developing into the adult world 

of symbols and sense, the context, impact, and mean- . 

ing of experience changes as the child develops 

(Piaget, I952). Action and understanding reach 

outward from a child's growing perspective through 



the continual interplay of development and learn-

ing (see Vygotsky, 1962 or Vygotsky, I978). 

Leaning in print surrounds us. The complex 

activities of writing and reading offer to every 

child an exciting challenge. Many children meet 

that challenge, some with difficulty, some without; 

other children don't seem to find success at all 

with reading and/or writing, even though virtually 

every child learns to speak at least one language 

and many become proficient in several languages. 

Surely the task of extending our use of language 

to include reading and writing cannot be a more 

momentous task than that of learning any language 

in the first place (Clay, I979). 

What is this challenge of learning to read 

and write? how can we best teach each child? Such 

questions have stimulated research and haunted school 

teachers for years. And many apparent answers often 

seem to contradict each other (see Chall, 1967). 

'A dichotomy has tended to characterize the fields 

of research and explanations in the teaching of 

reading over the years. In practice, research evi-



dance is cited in support of one position or an-

other: for example, Reading as the intelligent use 

of perception and cognition in the context of nat-

lial'language development (see Goodman, 1970, or 

Smith, I978), or Reading as the end result of se-

quential skill development (see Gough, 1972, or 

íaDerge and Samuels, 1974). Evidence has been used 

Ao pull together the two opposing views under one 

neW label: such as the Cognitive Clarity Theory 

(Downing, I979), or an Interactive f:odel of Reading 

(Rumelhart, 1977), or a Progressive Refinement 

Theory (Collins, Brown, and Larkin, 1980). The 

;list,et attempts to define Reading may be as endless 

ab'the list of theorists. 

The depth and breadth of these powerful and 

insightful theories are beyond the scope of the pre-

'sent work. Suffice it to say our attempts at clar-

ification necessarily yield more data, more theory, 

More answers, and more questions. Analysis and syn-

thesis appear increasingly complex and "removed" 

from the reality of a child learning to read. 

More recently have some researchers been sug-



„geeting there may not be one 'way' to define read-

ing, and clearly not one way of teaching reading or 

of learning to read (see Forester, 1976, or Andrews, 

1976).' There is no 'right' technique or 'correct' 

,,method. Learning to read is a complex experience, 

'One of the greatest endeavors and achievements any 

Mind may expect to encounter (Clay, I979). 

One frequent drawback of much reading research 

is the lack of a definitive relationship between 

theory and the reality of a most significant pop-

ulation: beginning readers. Relevant theories are 

riot easy to test; it is difficult to imagine an un-

biased test of learning to read that uses reading 

performance as its measures How much of what we may 

Call 'skilled reading' must actually be acquired 

through the process of reading? What is it that can 

be known prior to reading that is not itself reading? 

Apart from the bias which must necessarily be 

introduced by the methodology of a reading experi-

ment, there does seem little doubt that memory for 

text itself must be a critical factor in an individ-

ual's performance in and use of reading; although 



. specific methodology may influence not only how a 

task is viewed but also the ways in which subjects 

remember and subsequently perform. 

F.C. Bartlett (1932) portrayed memory for 

connected discourse as a 're-constructive' mechanism. 

He believed and attempted to demonstrate that the 

changes in memory for stories over time are not 

such as would be predicted by a simple behaviorist 

'memory trace' theory. This theory, he suggested, 

would predict a gradual decay in memory for a story, 

eontaining especially errors of deletion and includ-

ing no more substantive errors in recall than would 

have existed in the first recollection. Bartlett 

'discovered, on the contrary, that story memory seems 

to be governed by considerably more personal and 

' interactive factors than the mere objective trace 

Of a recollection. Studying the transcripts of 

.adults, repeated recalls of a story after progres-

lively longer time intervals, he found that subjects 

tended to alter and restructure the story more 

aignificantly over time, adding rather than deleting 

material, apparently constructing a story in rec-

ollection that made more sense to them than had .the 



original text. "Remembering appears to be far more 

decisively an affair of construction rather than 

one of mere reproduction . . . condensation, elab-

oration, and invention are common features of ordi-

nary remembering, and these all very often involve 

the mingling of materials belonging originally to 

different 'schemata'" (p.205). Bartlett defined 

schema as "an active organization of past reactions 

and experiences which are always operating in any 

well-developed organism" (1932, p.20I). 

Heisser (1967) suggests that not only memory 

but the act of perception itself is constructive: 

that the mind, for example, must 'create meaning' 

rather than simply observe, store, and retrieve it. 

"Reading is externally guided by thinking. Perhaps 

we should not be so surprised that it is so poorly 

- Understood; we may not understand it until we under-

'Stand thought itself" (p.I36). In this regard 

Bartlett used the term 'schema' to represent the 

" Cognitive structures within which a reader's com-

prehension is embedded. He suggested it is the in-

iluence of these schemata which modifies and re-

organizes recall. 



Because Bartlett's work was incompatible with 

much of the psychological research being conducted 

at the time, it wasn't until comparatively recently 

that the significance of his work has been brought 

to light. Considerable research has been conducted 

with a view to proving or disproving the existence 

and/or importance of 'reconstructive' memory (see, 

tor example, Barclay, I973; Gould and Stephenson, 

1967; Golmulicki, I956; Kintsch, I973; Zangwill, 

1972; among others). Spiro (1975) in a comprehensive 

analysis of several approaches to story memory 

cautioned that none of the conditions that would be 

necessary for 'reconstruction' to occur had actually 

been present in most memory experimente and this 

would predetermine the fact that reconstruction was 

not observed. 

In developing a paradigm to test reconstructive 

theory, Spiro stated, "Reconstructive processes in 

recall may be demonstrated by taking advantage of 

known regularities in cognitive structures to system-

atically predict the kinds of changes in recall that 

are most likely to occur due to subsequent new in-

puts to those cognitive structures if recall is in-



deed reconstructive and not tied to fixed life-less 

traces" (p.19). Spiro designed an experimental test 

using various delays between reading and recall, two 

types of story (balanced and imbalanced), and three 

kinds of ancillary information: consistent, contra-

dictory, and none. Bartlett, he pointed out, had 

presented a North American Indian legend to British 

born experimental subjects. The mismatch between 

the culture from which the story came and that of 

the experimental subjects would tend to encourage 

'reconstruction' in recall if only to 'rationalize' 

a story which must have appeared strange ana incom-

prehensible. 

Spiro's experiment was designed to isolate 

the 'comprehensibility' of the story read as a fac-

tor. Reconstructive theory would predict that the 

less comprehensible the story the more likelihood 

for reconstruction in recall. Secondly the provision 

of consistent, contradictory, or no ancillary inform-

ation following the reading was designed to control 

the influences on cognitive structures that might 

con.eivably alter recall. Spiro reported, "all the 

predictions of Reconstructive Theory were conclu-



elusively and unambiguously confirmed" (p.40). 

Selected Related Literature 

Branaford and franks (2971) used a sentence 

:recognition test.to study inferences during reading 

end remembering. After constructing sentences con-

taining four major ideas or propositions each, 

they presented subjects with sentences made up of 

one', two, or three of these idea sets. complete 

four idea sentences were never presented during this 

'acquisition phase. Subjects were asked to pay close 

,,attention as questions would be asked about the sen-

'tences later. following acquisition subjects were 

shown a list o: sentences and asked to chose which 

were identical to any they had heard in acquisition. 

This recognition set consisted of some sentences that 

had identical syntactic structure but meaning that 

wan false as the result of some minor word change, 

and some sentences that also had not appeared in ac-

quisition but agreed semantically with the underlying 

meaning of acquisition sentences. These latter were 

called 'inference' sentences and included the com-

plete four idea sentences from which acquisition 

sentences had been derived. 



An example of a four-idea sentence Bransford 

and Franks used is: "The rock which rolled down the 

mountain crushed the tiny hut at the edge of the woods." 

The following are examples of single idea sentences 

derived from this complete sentence: "The rock 

rolled down the mountain," "The rock crushed the 

tiny hut," "The hut was at the edge of the woods." 

Bradsford and Franks predicted that subjects who had 

heard these single idea sentences and sentences re-

lating two and three ideas would confidently iden-

tify the original four idea sentence in the recog-

nition phase as one which had been heard even though 

it had not been presented in acquisition. it is 

this 'misrecognition' which the experimenters be-

lieved indicate the tendency of subjects to integrate 

textual information in memory and to demonstrate on 

retrieval the results of this 'reconstruction.' 

Results were consistent with Lransford and 

Franks' predictions and they cite particularly 

the evidence of high confidence in choosing longer 

sentences which had not appeared as indicating that 

subjects were intent on understanding the inter-

relationships between sentences rather than simply 



processing and storing sentences as they were pre-

sented. They discount the possibility that poor 

memory could have been responsible for the effect 

as subjects were also confident that they had not 

:heard 'Non-Case' sentences. 'Non-Case' were sen-

tences which had been constructed to use ideas from 

sentences combined in ways that did not represent 

the integration of idea sets. For example, given 

the following two sentences of four ideas: "The tall 

tree in the front yard shaded the man who was smok-

ing his pipe" and "The girl who lives next door 

broke the large window on the porch", a 'Non-Case' 

sentence would be: "The man who lives next door 

broke the large window on the porch." The mis-

match across sentence was intended to represent a 

form of idea integration which a subject would not 

demonstrate if idea integration represented truly 

semantic organization. 

Bransford and Franks' interpretation that "sub-

jects, in general, could not discriminate novel sen-

tences consonant with the ideas acquired during ac-

quisition (NEWS) from sentences that they had ac-

tually heard during acquisition (OLDS)" (p.348) has 



raised some interesting questions. Griggs and Keen 

(1977) have questioned the test procedure after find-

ing the results could be influenced by the nature of 

the directions given to subjects. If subjects are 

told what is to be expected of them and are given a 

forced choice task in which they are told how many 

acquisition sentences to choose, experimenters re-

port, contrary to Bransford añd Franks' claims, that 

there is clear evidence of subjects' ability to dis-

tinguish Old from New sentences and that this result 

suggests that particular information is stored in 

memory. It would seem, however, that the retention 

of memory for Gld sentences does not contradict the 

possibility and importance of 'inference' during 

reading and remembering. 

Others as well (see koeser, I982, for example) 

have raised serous questions about Bransford and 

Franks' interpretations and experimental design. 

It would seem the more specific we can make our 

directions to subjects the more likely it is that 

we can pre-determine the results of our experiments. 

Yet, one must keep in mind the more we contrive an 

experimental situation the less likely it is that 



we can expect to observe the behaviour that a sub-

ject would be exhibiting in a more 'natural' or 

'real life' reading experience. 

Walker and Meyer (1980) reviewed research on 

knowledge integration. Noting the discrepancies 

that exist among the various theories of Bransford 

and Franks (197í), Kintsch (1974), and Hayes-Roth 

(1979), for example, Walker and Meyer point out 

there seems to be agreement on the following: 

I. the integration of related and contiguous 

propositions occurs spontaneously during the pro-

cess of acquiring information, and 

2. integrated memory structures formed during 

acquisition aid in comprehension and facilitate 

higher order cognitive processing. (p433) 

They suggest some of the factors active in 

such integration include: 

degree of correspondence between related facts. 

physical proximity in text. 

weight in content structure. 

degree of factual material committed to memory. 



Accepting the existence of some extent of 

knowledge integration in the process of reading, 

these and other factors active in such integration 

may be difficult to control sufficiently in a 

sentence recognition experiment. Even more im-

portant, particul&rly regarding the learning and 

teaching of reading, this raises serious questions 

about the tendency of children to integrate know-

ledge from text as they are learning how to read 

that text. How the particular language skill of 

reading is encouraged in children must necessarily 

depend on what it is they are attending to in the 

process. It is apparent that the variety of atti-

tudes towards and expectations of reading which 

children bring to the task must influence what they 

are able to do and how it will be done (see Clay, 

1972; Downing, Ayers and Sheeler, 1978; Harste, 

Burke, and Woodward, 1982). As Barclay and Reid 

(1974) point out, "ror the child efficient class-

room learning depends to some extent on his ability 

to semantically integrate when dealing with spoken 

and written passages" (p.278). 

Faris and Lindauer (1976) studying various age 



groups found that, although younger children do also 

exhibit patterns of inference behaviour similar to 

older children (Paris and Carter, 1973), this abil-

ity does appear to improve with age. Paria and Lin-

dauer suggest that this may be a result of children's 

growing ability to extend their own thought beyond 

the information they are given. 

Relating this tendency to 'inference' in read-

ing to Piagetian mental operations Prawat and Can-

celli (1976) suggest that "conservers are more prone 

than nonconservers to construct meaning from sentence 

input because conservers have reached the stage of 

concrete mental operations" (p.50). Besides cogni-

tive ability, Morris and Braneford (1982) report that 

"people's abilities to draw inferences from two dif-

ferent premises is strongly affected by their current 

knowledge base" (p.192). P. David Pearson (1982) 

suggests that "content factors are the knowledge 

structures residing in our long term semantic mem-

ory that determine how well we understand and inte-

grate a particular text" (p.3). There can be appar-

ently considerable barriers to the design of a read-

ing task that would ensure an identifiable degree 

of comprehension among a population of beginning 

readers. 



Review of Blachowicz 

Following early work in constructivity in 

memory, Camille Blachowicz (1977-78) explored 

children's responses to a sentence recognition 

task. Fier subjects were drawn from second, fifth, 

and seventh grades and a group of adults. Materials 

consisted of an acquisition set (I0 short paragraphs 

read first) and a recognition set (40 sentences, 

4 related to each acquisition paragraph). 

Using words representative of second grade 

reading material, Blachowicz created acquisition 

paragraphs such as the following: 

The birds sat on the branch. 

A hawk flew over it. 

The birds were robins. (p.192) 

All paragraphs conformed to this format of 

spatial relationships. After being given five min-

utes to read the acquisition paragraphs followed by 

a three minute interpolated task consisting of math 

calculations and physical exercise, subjects were 



presented with the 40 recognition sentences arranged 

in random order. For each paragraph read, subjects 

were asked to classify each of the following 4 types 

of sentences as sentences they had (YES) or had not 

(NO) read. 

A true statement (TS) - one identical io a sen-

tence in the acquisition paragraph. 

A false statement (FS) - one contradicting a 

single sentence in the acquisition paragraph. 

A true inference (Ti) - one that correctly links 

2 or more sentences in the paragraph. 

A false inference GI) - one that falsely con-

nects 2 or more sentences in the paragraph. (p.193) 

For example, drawing from the sample paragraph 

already given, the four recognition sentences would . 

be: 

The birds sat on the branch. (TS) 

A hawk flew under it. (FS) 

A hawk flew over the birds. (TI) 

A hawk flew under the birds. (FI) ( p.193) 



Blachowicz was then able to compare subjects' 

misrecognitions of items never seen before ( FS, 

TI, and Fl ) with their errors in recognition of 

sentences that had been in the acquisition set (TS). 

Elachowicz reports that an examination of the 

data gathered on falsely recognized inference sen-

tences (TI) indicates "a pattern of performance 

which strongly supports the constructive hypothesis" 

(p.194). The primary result was "the strong ten-

dency for all subjects to 'recognize' the semantically 

congruent inferences us having been present in the 

original paragraphs" (p.195). Blachowicz suggests 

the possibility that 'poor memory' could have pro-

duced this effect is discounted by the fact that 

sentences which contradicted the meaning of original 

sentences while retaining a similar appearance were 

not as likely to be 'recognized' as sentences with 

congruent meanings. 

In addition to the limitation which Blachowicz 

admits is introduced by the use of only spatial re-

lations as the semantic nature of her paragraphs, 

she cites (Blachowicz, 1978-79) the simple scope 

and length of paragraphs used compared to usual pri-



mary reading material. Generalizations about infer-

ential behaviour made on the basin of euch limitations 

may be suspect when applied to more conventional 

reading situations. 

Given that even the youngest readers, however, 

are indeed integrating and inter-relating text as 

they read and are not simply recording a sequential 

list of words, there may well be significant im-

plications of Blachowicz' results which apply to 

beginning readers. She suggests, for example, 

"perhaps attempts at simplifying prose for young 

readers work against the natural comprehension pro-

cess" (Llachowicz, I977-78, p.197). 

The work of Blachowicz raises the question 

of whether or not a similar effect would be evident 

among young readers if material were drawn from ac-

tual primary reading material that is usually used 

in the classroom. 

In relation to her report that there is a de-

crease in overall error as grade increases, one can 



ask, is this an effect related to grade and age level, 

or would it be evident as well within the same grade 

across skill levels? Stanovich (1980) cites contra-

dictory literature on possible process differences 

between good and poor readers. Is there a difference 

between good and poor readers' tendencies to exhibit 

this inference effect in sentence recognition? The 

answer to such a question could have a serious impact 

on our perception of the relative functioning of 

readers indicating differing performance abilities. 

Considerable research in delayed recall (see 

Spiro, 1975, or Walker and Reyer, 1980, for a review) 

seems to indicate that the combined process of read-

ing and recalling is constructive in nature. This 

raises the question of whether or not a delay of a 

day or two between reading and recognition test might 

have any appreciable influence on the tendency of 

subjects to recognize 'inference' sentences which 

had not actually appeared in acquisition. 

Summary 

blachowicz did find evidence for semantic 



constructivity in reading comprehension among school 

age children. She found total error in recognition 

decreased as grade level increased, although the 

overall pattern of responses remained the same. 

Blachowicz noted the possible lack of correspondence 

between sentences used in her study and usual pri— 

mary reading material. 



CHAPTER THREE 

Design of the Study 

This chapter will include a discussion of the 

materiale used, the subjects chosen, and the proce-

dure followed in the present study. 

introduction 

To the extent the present study replicates the 

work of Elachowicz, a story was read silently by 

grog 1 of students at varying grade levels. After 

an intervening math related task, students then com-

pleted a sentence recognition test which included 

'inference' sentences in the story. 

In response to a limitation stated by Blachowicz, 

a story found in usual primary reading material was 

used in acquisition in place of groups of contrived 

sentences. This necessitated the choice of original 

sentences and the design of inference and false sen-

tences for use in the recognition test. False infer-

ence sentences were deemed redundant; this category 



was left out. 

Since conatructivity in comprehension has been 

most often studied through delayed recall, a time 

delay between reading and recognition was introduced 

into the design. 

In the light of questions regarding possible 

process differences between good and poor readers, 

data was further analyzed across the factor of usual 

reading performance as defined by classroom teachers. 

Materials 

A story ( Appendix A ) was chosen from a Nelson 

reading text which is elated for optional use in 

Grade One in Canada. It was decided to use a recog-

nition test of nine sentences, three each in the cat-

egories: Actual, Inference, and False ( Appendix B ). 

Original sentences chosen for the category of 

Actual in the sentence recognition test were: 

Al: "I have chicken-pox." 

A2: "No," said Grandmother. 



A3: "What is that?" asked Jack's father. 

It has been suggested that one of the limita-

tions of previous work has been the 'contrived na-

ture' of acquisition sentences which may have led 

too easily to what may be called inferences, as, 

for example, in the case of the inference: 

" A hawk flew over the birds." 

having been developed from a combination of the 

sentences: 

"The birds sat on the branch.", and 

"A hawk flew over it.". 

,although the relevance of the acquisition sen-

tences may be enhanced through the use of usual school 

reading material, as hlachowicz suggested, clearly 

a new difficulty is presented for the experimenter 

by the necessity of developing reasonable and accept-

able inference and false sentences from this text 

for use in a recognition test. In the construction 

of inference sentences for this study, reference was 

made to Warren, Nicholas, and Trabasso (1978). They 

discuss the construction of inferences from text in 

a variety of ways including the combination of sen-



tences, substitution of pronouns or synonyms, and 

implied reference to previous antecedents. 

From original sentences following each other 

closely in the text used, the following inference 

sentences were created: The manner in which infer-

ence sentences on the right hand side were developed 

from pairs of original sentences on the left hand 

side will be explained briefly. 

Original Sentences Inference Sentences 

"I have chicken-pox." 

"You have?" said Ted. 

The implication implicit in the second sentence is 

made explicit in the following inference sentence: 

II 

"You have chicken-pox?" said 
Ted. 

"Can I get up and play?" asked Jack. 

"Can I paint?" asked Jack. 

These sentences were combined by replacing 'get up' 

in the first sentence with 'paint' from the second 

sentence to create the inference sentence: 



"Can 1 play and paint?" asked 
Jack. 

"Can I call Ted?" asked Jack. 

"Yes," said Father. 

The meaning implicit in Father's answer is made ex-

plicit in the inference sentence: 

I3 

"You can call Ted," said Father. 

In a similar manner original sentences were 

changed or combined in such a way as to create ialse 

sentences for use in the recognition test. 

Original Sentences False Sentences 

"Can 1 call Ted?" asked jack. 

In this sentence 'Jack' was replaced with 'Father' 

who had not asked such a question to create the 

false sentence: 

FI 

"Can I call Ted?" asked Father. 

Jack said, "I have little red spots." 

Can 
" I paint?" asked Jack. 



In the second sentence 'paint' is replaced with 

'have little red spots' so that Jack appears to be 

asking to have the symptoms of his illness in the 

false sentence: 

F2 

"Can I have little red spots?" 
asked Jack. 

"Can 1 get up and play?". asked Jack. 

"You have?" said Ted. 

In the second sentence 'have' is replaced with 'can 

play' so that Jack is made to ask an unlikely ques-

tion in the false sentence: 

F3 

"You can play?" said Ted. 

All sentences in the recognition test used 

only words appearing in the acquisition story. An 

attempt was made to keep the inference and false 

sentences visually and syntactically representative 

of original sentences. Although only Actual sen-

tences had appeared in the story, the Inference sen-

tences were designed to be semantically congruent 

with sentences and ideas in the story, whereas 

each of the false sentences was designed in such a 

way as to be semantically incongruent with the story 



while retaining syntactic similarity with original 

sentences. 

In the absence of any clear measure of validity 

for such self-created test sentences, twelve teachers, 

including those whose classes were used as subjects 

in this study, were given the following informal 

task: iach was given individually a copy of the 

story used and a copy of the recognition test. The 

intent of the inference and false sentences (given 

above) was briefly explained to each of these teach-

ers. aach was then requested to identify the category 

to which each recognition sentence must belong. Ev-

ery inference and false sentence was correctly iden-

tified by every teacher. There was one case in which 

the Original sentence, "I have chicken-pox," was 

erroneously identified as Inference instead of Ac-

tual. This seemed to be the result of working hast-

ily and did not seem to raise any serious question 

regarding the quality of inference or False Sen-

tences. 



Subjects 

The Principal and Teachers of a public ele-

mentary school in Victoria, B.C., agreed to allow 

their students to participate in this study. Be-

cause of availability of subjects the grade levels 

studied varied somewhat from those studied by Blach-

owicz ( grades 2, 4 and grade 7; grades 2, 4 and 

grade 6). It was not expected this discrepancy 

would influence results in any serious way. Prior 

to the study one classroom of grade two students 

participated in a pilot study to determine whether 

any procedural changes might be indicated. Those 

changes are discussed in the following section on 

procedure. 

Subjects for the study (Ss) consisted of 44 

grade two students from three classrooms, 54 grade 

four students from three classrooms, and 50 grade 

six students from three classrooms. a consisted 

of the total student population at each grade level 

studied in the one school. Although no age data 

was collected, all students were within one year 

of the usual age for each class, that is, 7 years, 



9 years, and 11 years old, respectively. 

To establish reading performance levels for 

good x poor analysis of results, each classroom 

teacher provided a list of students from each class 

in rank order of the teacher's estimation of stu-

dent's reading performance (Bridge and Tierney, 

1981). 

The three class groups at each grade level 

studied were of differing sizes. In order to es-

tablish rank orderings of reading performance for 

each grade level data was pooled in such a way that 

rank orderings from each class group were matched. 

Rank orderings were divided into smaller group-

ings such that each class at any given grade level 

consisted of an equal number of smaller groups. 

These 'grouped' rank orderings were then placed in 

coinciding order. 

For example, for three grade two classrooms 

of 20, I4, and 10 students each, respective rank 

orderings were combined in the following manner: 



Grade 2's: 20 I4 I0 

the first 5, 3, 2, followed by 

the next 5, 4, 3, followed by 

the next 5, 4,  3, followed by 

the next 5,  3, 2 

Once all classrooms for each grade level were 

included in this 'inter-meshed' larger ranking, each 

grade level group was divided in half to provide a 

high performance (Good) and low performance (Poor) 

group for each grade level. These groups called 

Good and Ioor were later used in analysis of results. 

Procedure 

It was determined from the pilot study that 

some of the grade two subjects might experience 

difficulty with the reading and/or recognition task. 

These tasks were, therefore, administered to smaller 

groups of 4 to 6 students each at the grade two 

level; whereas identical tests were administered to 

full class size groups at the grades four and six 

levels. 

Students were given the story (Appendix A) 



to read silently with the direction to read care-

fully as there were going to be questions about it 

on completion. To provide a buffer for short term 

memory students were asked to write on a separate 

sheet of paper the numbers from 20 backwards to 

I. The purpose of this exercise between reading 

and recognition test was to allow the last sentences 

read to reach equal status in long term memory so 

that the recency of their being last read would not 

influence the likelihood of their being recognized. 

It was ensured prior to beginning the reading 

task that each student understood and could accom-

plish this mathematical task. The experimenter 

observed the subjects reading and waited until all 

the students had completed the counting task. Sto-

ries were collected and copies of the sentence rec-

ognition task (Appendix Ii) were distributed. Two 

versions with different orderings of sentences were 

distributed such that students sitting beside each 

other did not have identical copies. This was to 

allow for the possibility that students might at-

tempt to compare their work with each other. 

The experimenter read aloud the directions 



appearing at the top of each recognition test sheet 

and explained further or answered questions to en-

sure that subjects understood that they were expected 

to circle numbers of those sentences that were lit-

erally identical to sentences in the story and not 

sentences that simply 'meant the same thing.' On 

completion of the sentence recognition task, subjects 

were advised that nothing more was required of them 

that day but that the experimenter would see them 

again in a day or two. 

A day or two later, depending on the availabil-

ity of the classes for testing, the sentence recog-

nition procedure was repeated ( without access to 

the acquisition story) to provide data for 'delayed' 

results. 



CHAPTER FOUR 

Results 

Data tabulated from the pilot study were not 

included in the study proper. The Newman-Keuls 

test of analysis of variance (Winer, I971) was used 

to test the significance of differences between 

means in what follows. Each of the four areas 

of interest identified in Chapter One will be des-

cribed separately. 

For each trial (immediate and delayed) of each 

subject, the sentences chosen in the sentence recog-

nition test were tabulated in earn of the following 

categories: 

.actual: those sentences which had actually 

occurred in the story. 

lnference: those not having appeared in the 

story but constructed so as to be 

semantically congruent with sen-

tences or ideas in the story. 

False: those sentences not having appeared in 



in the story but constructed so as to be 

semantically incongruent with ideas or 

facts in the story. 

Sentence Type 

In general, concurrent with the findings of 

Elachowicz (l?77-i8), sentence 'type' arose as a 

significant factor consistently in both immediate 

and delayed conditions (p t,00í). Graphs indicating 

the pattern of response errors will appear under 

grade level differences. This result indicates a 

clear tendency on the part of subjects to demonstrate 

recognition of Inference sentences as having appear-

ed in the story although in fact they had not. 

Grade Level Differences 

although illachowicz notes a predictable de-

crease in overall error as grade increases, a com-

parable result in the present study is obscured by 

the apparent tendency of grade two subjects to ex-

hibit the lowest error of the three grades in the 

Actual category, while conforming to the expectations 

of highest error in the Inference and False cate-



gories. Significance resulted in the Inference (p4.06) 

and False (p <.02) categories. Near errors for each 

sentence type at each grade level are given in Table I. 

TABLE I 

MEAN ERRORS IN SENTENCE TYPE CATEGORIES 

Grade N Sentence Type 

Actual Inference False 

2 44 0.68 I.6I 0.43 

4 54 0.96 I.37 0.26 

6 _ 50 _ 0.94 1.20 0.16 

The pattern of these errors may be more evident 

from the graph in Figure I. 

FIG. I. MAN ERROR BY SENTENCE TYPE 

grade 2 
grade 4 
grade 6 

Actual Inference False 



The patterns of mean error scores (misrecogni-

tions) are similar at each grade studied. Differences 

among mean errors in Actual sentences did not reach 

significance. For Inference sentences, mean errors 

of 1.6I, I.37, and 1.20 for grades 2, 4, and grade 6, 

respectively were significant at p <.06. For False 

misrecognitions, mean errors of 0.43, 0.28, and 0.16, 

for grades 2, 4, and grade 6, respectively, also were 

significant at p <.02. 

Good y. Poor Ferfornance Level Differences 

There were no significant differences between 

good and poor readers (defined by teacher judgment) 

in mean errors committed in any of the three cate-

gories of sentence type: Actual, Inference, or False. 

Table 2 specifies the mean errors for each 

respective category. In the table Performance refers 

to reading performance level as determined by teachers' 

rankings divided in half. 



TABLE 2 

SENTENCE TYPE IMAN ERRORS BY PERFORMANCE LEVELS 
IN EACH GRADE 

Grade Performance N Sentence Typ e 

Actual Inference False 

2 Poor 22 0.64 I.50 0.36 

Good 22 0.73 I.73 0.50 

4 Poor 27 I.00 I.56 0.30 

Good 27 0.93 1.19 0.26 

6 Poor 25 1.04 1.20 0.I6 

Good 25 0.84 1.20 0.I6 

An analysis of Good x Poor was repeated using 

the extreme ends of these classifications such that 

the top and bottom 10 _s constituted Good and Poor, 

respectively. No difference between Good and Poor 

was significant for any sentence type at any grade 

level. 

The moans are shown in Table 3. 



TABLE 3 

SENTENCE TYPE MEAN ERRORS BY REDEFINED PERFORMANCE 
LEVELS IN EACH GRADE 

Grade Performance N Sentence Types 

Actual Inference False 

2 Poor 	10 0.50 I.20 0.20 

Good IO I.20 I.70 0.40 

4 Poor I0 0.70 I.60 0.20 

Good IO I.30 I.20 0.I0 

6 Poor I0 I.I0 1.30 0.0 

Good 10 0.90 I.20 0.I0 

Immediate x Delayed Differences 

Differences of mean errors between immediate and 

delayed recognition tests were significant for all cat-

egories of sentence type. With data for all grades 

pooled, a one or two day delay produced evidence of 

no significant change in mean errors in Actual, a sig-

nificant increase of mean errors in Inference (1)4.000, 

and a significant decrease of errors in False (p < .002) 

categories of sentence type. 

Mean errors for Immediate and Delayed tests for 

each sentence type are shown in Table 4. 



TABLE 4 

RECOGNITION ERROR DANS OF IMMEDIATE AND DELAYED TESTS 
(POOLED GRADES) 

Trial Sentence Type 

Actual Inference False 

Immediate 0.87 1.39 0.28 

Delayed 0.86 I.72 0.16 

Por each grade separately, the results of a one 

or two day delay between story reading and recognition 

test were the following: 

In grade 2, delay resulted in an increase of mean 

errors in Actual (p 'r.07), an increase of mean errors 

in Inference (p <.00I), and no significant change of 

mean errors in 7alse sentence choices. 

In grade 4, delay resulted in no significant 

change of mean error in Actual, an increase of mean 

error in Inference (p4.00I), and a decrease of mean 

error in False sentence choices (p4r.00I). 

In grade 6, delay resulted in no significant 

change in Actual mean error, an increase of mean 

error in Inference (p <.09), and no significant 

change in False mean error. 



These results appear in Table 5. 

TABLE 5 

MEAN ERRORS WITHIN SENTENCE TYPE BY TRIAL 

Grade N Trial Sentence Type 

Actual Inference Palee 

2 44 I* 0.68 I.6I 0.43 

2• 0.91 1.98 0.34 

4 54 I 0.96 I.37 0.28 

2 0.81 I.80 0.09 

6 50 I 0.94 I.20 0.I6 

2 0.88 I.40 0.08 

* I Immediate 
2 =Delayed 

The patterns of error difference between Immediate 

and Delayed trials are demonstrated more clearly in 

Figures 2, 3, and 4. 



FIG. 2. MEAN ERRORS AT EACH TRIAL BY SENTENCE TYPE	
(GRADE TWO) 
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FIG. 3. MEAN ERRORS  AT EACH TRIAI. BY SENTENCE TYPE 
(GRADE FOUR) 
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FIG. 4. MEAN ERRORS AT EACh TRIAL BY SENTENCE TYPE 
(GRADE SIX) 
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Except for grade two 3s, who exhibited an apparent 

increase of mean error in Actual, comparison of Imme-

diate recognition test results with results of recog-

nition tests performed a day or two after reading the 

acquisition story indicate the following for all Ss: 

A delay of one or two days between reading and 

recognition resulted in: 

-no significant change in Actual 

-an increase in Inference, and 

-a decrease in False error means. 



CHAFTER FIVE 

Discussion 

Sentence Type 

Given the fact that the directions were clear-

ly stated, "to choose only those sentences which are 

exactly the same as any appearing in the story", and 

were followed by the subjects during the sentence 

recognition tests, we can say there is a difference 

between the types of errors that can be made: 

Actual: 	An error in this category is repre-

sented by the failure to recognize 

a sentence which did appear in the 

acquisition story. 

inference: .n error in this category is repre-

sented by the choice, or recognition, 

of a semantically congruent sentence 

which did not appear in the acquisi-

tion story. 

salse: 	An error in this category is repre-



sented by the choice, or recognition, 

of a semantically incongruent sen-

tence which did not appear in the 

story. 

The errors in Actual consist of 'nan-choices'. 

This could result from forgetfulness or confusion. 

It is unlikely that inference errors coule be the 

result of forgetfulness. Bransford and Franks 

(197I) suggest these errors would indicate 'se-

mantic integration'. it has also been suggested 

that such errors could be the result of 'semantic 

confusion' (Idoeser, I976); however, it is difficult 

to imagine such confusion not influencing errors 

among 'semantically incongruent' (False) sentences 

as well, unless some degree of 'semantic integration' 

is active. srrors in False sentences might also 

arise out of difficulty with reading the passage in 

the first place. 

Since sentence 'types' have not been formally 

standardized, we can use little more than intuition 

to determine what they actually represent. The sen-

tences used, however, were successfully identified 



by category by all twelve teachers at the school 

where the subject: were obtained. We feel confi-

dent, therefore, in saying that the three 'types' 

do represent distinct categories. 

The result that Inference choices were sig-

nificantly high concurs with the findings of blach-

owicz (1977-78) and does suggest that semantic in-

tegration is active in subjects' recognition errors. 

Grade Level Differences 

Each type of recognition error will be con-

sidered separately in relation to expected differ-

ences. 

Actual: 

If actual errors are the result of memory loss, 

we might expect a gradual decline in the incidence 

of such errors as grade level increases and child-

ren may be expected to become more adept at reading 

and remembering. It is noteworthy that in the pre-

sent study this does not seem to be the case. All 



error scores for Actual were in a similarly low 

range with one surprise: the lowest Actual error 

mean was obtained from grade two (Immediate), the 

group which would be least expected to exhibit the 

lowest error, although this discrepancy was not 

significantly different. 

Although no difference in Actual error means 

between grades was significant, it is not unreason— 

able to speculate that this relatively low score of 

grade 2's (close to IO percent probability of F) 

could have resulted from the altered treatment for 

this grade level. will be recalled that a pilot 

test indicated there might be greater difficulty ex— 

perienced among the lower grade level students with 

the tasks in general and that it was decided the 

grade two level students should be tested in smaller 

groups ( of no more than 6) to obviate their tendencies 

to either look about themselves with a view to 'copy— 

ing' neighbours' answers or to randomly choose answers 

without paying much attention. It was felt that for 

this group the closer proximity to the experimenter 

would influence their behaviour in such a way as to 

ensure greater validity in their results. The exper-



imenter, for example, would be able more easily to 

circulate among students and provide whatever en-

couragement and/or assistance might be required to 

enable students to stay 'on task' and to work inde-

pendently. 

It is certainly possible that the greater 

attention this group received could have been in-

strumental in creating a somewhat lower error than 

expected. In general, however, we must accept that 

errors in ;actual across the tierce grade levels re-

mained relatively stable and low. There is no evi-

dence in this result of any increase or decrease in 

'recognition memory' for sentences as children pro-

gress from grade two to grade six. 

Inference: 

If the choice of inference sentences as having 

appeared in the acquisition story represents a ten-

dency to base one's choice on inherent semantic ideas 

rather than literal or syntactic similarity, what 

can we expect as grade level increases? The work 

of Blachowicz (1977-7E) indicates a fairly consistent 



number of errors across all three grade levels: 

grades 2, 5, and 7 with inference error mean of 

4.83, 4.58, and 4.60, respectively, with no clear 

developmental difference. 

The present study, however, did reveal a grade 

level difference (p .c.06) for Inference sentence 

choice (see Table I, in CHAPTER FOUR), the mean 

errors for Inference being 1.61, 1.37, and 1.20, 

respectively, for grades 2, 4, and grade 6. Al-

though there have been discrepancies regarding the 

existence of developmental differences in the use 

of inferences by children (see Barclay and Reid, 

1974; saris and Carter, 1973, for example) the pre-

sent results may indicate an increase in precision 

and care in reading and remembering as grade level 

increases, which is what one might intuitively ex-

pect. 

False: 

As grade level increases, it would be expected 

that the tendency to choose False sentences in recog-

nition will decline. Indeed this does seem to be 



indicated by the significant decline ( p.4.002) 

of False error means c:.43, 0.28, and 0.I6 through 

grades 2, 4, and grade 6, respectively. This result 

could indicate that subjects' clarity about what 

might have been in the acquisition story increases 

with grade level. It could also indicate a general 

improvement of reading behaviour as reading ability 

increases with increasing grade level. This latter 

possibility will be considered again in the context 

of performance level differences. 

Good x Poor Performance Level Differences 

in view cf the results for grade differences 

one can make certain predictions regarding perfor-

mance level differences. it seems logical to expect 

differences in the latter arca which are analogous 

to those found to be significant across grades. 

3pecificaily, given there is an indicated decrease 

in a tendency to choose Inference and to choose False 

sentences in rccogniticn as reading age increases, 

might one not expect similar decreases as reading 

performance increases? 



The present study found no such differences 

(see Table 2). There were no significant differences 

between good and poor readers (defined by teacher 

judgment) in mean errors committed in any of the 

three sentence type categories: Actual, Inference, 

or False. 

On the surface this result is puzzling: although 

standardized reading tests would indicate clear and 

often vast differences between performance level in 

terms of 'reading skills' or abilities, the present 

recognition test study indicates no demonstrable dif— 

ference between these groups in either the tendency 

to err on Actual or False sentences or their tendency 

to choose Inference sentences in a sentence recogni— 

tion test. This could imply that readers of varying 

skill levels exhibit similar tendencies of error and 

inference in sentence recognition. 

Immediate x Delayed Differences 

As Spiro (1975) pointed out, a strictly behav— 

ioral psychological theory of memory would predict 

that a delay between reading and recognition would 

produce no more than a slight increase in error as 



a result of memory loss. Within our experimental 

design, considering only memory loss over a delay, 

we would predict a slight increase in Actual and 

False sentence error means and perhaps a decrease 

in Inference choices as a result of lost 'semantic 

connections'. 

A constructive theory of memory, on the other 

hand, in which semantic meanings are generalized 

(Spiro, 1975) would not only predict subjects' ten-

dencies to choose Inference, but would also predict 

that a delay between reading and recognition would 

result in an increase in the number of inference 

choices and possibly in Actual errors as well. One 

can conceive of these effects as the result of in-

creasing generalization over time. 

in fact the results of the present study do 

seem to suggest the existence of just such a con-

structive memory. A one or two day delay between 

reading and recognition produced in all groups of 

subjects tested: 

no significant change in Actual error means, 

a significant increase in Inference error means, 

a slight or significant drop in False error means. 



These results could suggest that time alone 

has the effect of "consolidating" what has been 

read and perhaps enhancing overall understanding. 



CHAPTER SIX 

Conclusions 

Sentence Tyne 

The high incidence of the choice of inference 

sentences in recognition among all groups confirms 

the research of Blachowicz (1977-78) using a sen-

tence recognition test of sentences constructed 

from a basal story in place of contrived sentences. 

Grade level Differences 

The significant decrease in inference errors 

as grade level increases may be in contradiction 

with Blachowicz's results as previously mentioned. 

tone intention in implementing this partial replica-

tion was to discover whether there might be any 

demonstrable differences in children's error pat-

terns resulting from the more familiar story patterns 

inherent to basals used in schools than found in the

contrived logic of spatial relationships previously 

studied. It was expected that 'semantic integration' 

would be at least as evident in the basal context 



as in the contrived. It appears however that the 

evidence of semantic integration in recognition 

may diminish as grade increases or that students 

at higher grades become more precise. The latter 

argument would seem to be the more acceptable, 

although we would also hypothesize that no grade 

level differences would be evident if the material 

used were equivalently difficult across grades. 

The absence of any significant differences between 

recognition test performances of good and poor 

readers at any of the grades tested may indicate 

that what we are calling semantic integration may 

indeed be an aspect of reading behaviour which is 

inherent to the process and consistent across all 

skill and grade levels. 

sihen one considers the consistency of error 

scores for sentence types across grade and skill 

levels, one cannot help but consider the possibility 

that the Inference scores represent some sort of 

limiting factor: as one grows in reading skill and 

age one does become more precise in one's recognition 

memory, but never to the point that the 'misrecogni-

tion' of Inference sentences would be completely 

eliminated. Inference is simply too basic to 



thoughtful reading. 

in this regard it is interesting to speculate 

that there may be some kind of balance in skilled 

reading between 'attention to print' and inference. 

In the present study, as reading age increased, 

errors among Actual sentences did not vary, but 

errors in Inference and dalse sentences were seen 

to decrease significantly. Although misrecogniticn 

of Actual sentences did not change, the recognition 

that False sentences were indeed false did seen to 

improve with reading age, and the tendency to choose 

Inference sentences did decline us reading age in-

creased. 

It appears as if 'skilled' reading might en-

tail the expectation of some loss of specificity, 

the use of rewording and rephrasing (inference), 

and clear recognition of 'what does not fit' (False). 

This conceptualization encourages us to expect some 

forgetfulness and some inference in skilled reading, 

as well as the gradual clarification of boundaries 

(what fits and what does not fit). 

It is among the youngest readers that these 



expectations may lead us to pay attention differ-

ently to reading performance. It may well be that 

early experience with 'word perfect' expectations 

of reading performance may actually distract a de-

veloping reader from the more flexible interaction 

between reader and print that more realistically 

reflects natural reading behaviour. 

Performance Level Differences 

wuperficially, the absence of any clear differ-

ences across performance levels on recognition errors 

is puzzling. One tends to expect better readers to 

be better at remembering and recognizing as well. 

Such does not seem to be the case. Again the impli-

cation seems to be that there is something leas tex-

tually specific, less 'word bound' about reading be-

haviour than we sometimes imagine. It appears there 

is consistently some small degree of error in Actual 

recognition, always a somewhat greater degree of 

Inference error, and a low degree of error in Palse 

recognition. 

If we think of this as evidence for some kind 

of 'balance model' of reading, as is suggested, for 



example, by Downing's Cognitive Clarity theory (1979), 

then what kind of behaviour can we justifiably expect 

of young children learning to read? As reading be-

haviour develops we must accept that this new ex-

perience of identifying ideas in combination of words 

is going to necessarily involve inference and the 

re-interpretation of what is drawn from the text. 

If it is indeed the case, as implied by results 

of the present study, that good and poor readers ex-

hibit similar tendencies to error and inference in 

sentence recognition, this result could have some 

rather serious implications: 

1) Good and poor readers might benefit from 

a similar approach to teaching reading. 

2) ;leaders (good and poor) even as early as 

grade two are using inference and would 

probably benefit from instructional focus 

on inference in daily reading. 

3) The processes, challenges, and benefits of 

reading comprehension and inference are not 

limited to 'better' or older readers; to 



limit the encouragement of related reading 

development may well inhibit some readers 

early in their school careers. 

Immediate x Delayed Differences 

The results of a one or two day delay between 

reading and recognition test provide what seems to 

be the most interesting finding of the present study: 

rather than what might be logically expected from 

mere memory loss over time (that is, higher Actual 

errors, lower Inference errors, and higher False 

errors), there seems to be evidence for what might 

be termed a 'consolidation effect': without signifi-

cant change of errors in Actual, there is a signifi-

cant increase in Inference error and decrease in 

False errors. 

It may be that time alone, without any verbal 

intervention relating to the story read, somehow 

emphasizes the ideas of a story such that readers 

become more likely to recognize Inferences without 

any enhanced recognition of Actual sentences and 

become more able to identify False sentences. 



There may be an important implication in this 

result in support of 'quiet reflection' being at 

least as important as 'intense study' in enabling 

a reader to discover deeper meaning. For clarifi-

cation of the role of reflection, however, one would 

need to test various combinations and degrees of 

reflection and study. Lur intention in stating this 

is to emphasize that there is a place for reflection 

as well as concentrated attention and that this may 

be a quality and skill which deserves encouragement 

among children learning to read. 

Limitations 

This discussion concludes with comments on sev-

eral limitations and suggested changes that have come 

to light during the course of this research. 

Sentence 'types' could be more definitely iden-

tified, more clearly differentiated. Not only would 

this allow for more precise results but it would also 

allow researchers to determine more specifically the 

language processes that may be active. The informal 

character of the present design leaves open too many 

questions regarding language processes that may be 



influencing results. 

A higher number of sentences in the recognition 

test would be more likely to ensure validity of re-

sults. It is possible that, statistically, three 

sentences per category is insufficient to provide 

for valid results. Although it is not clear what 

kind of analogy can actually be made with standard-

ized tests, a good guess by statisticians is that a 

minimum of 30 items might be required for a test to 

show clear and valid results. 

Regarding the findings related to grade differ-

ences, the use of a grade one level story for all 

three grades tested may have caused differences to 

disappear as a result of a 'ceiling' effect. It 

might be advisable to standardize the procedure more 

equitably by using stories more suitable for each 

grade level. The use of two stories at each grade 

level, one being 'easy' the other 'hard' might de-

monstrate more clearly the existence of any process 

differences. It would also have aided in relating 

results to those of other studies if subjects' ages 

were gathered as data as well as grade levels. 



In determining Good x Poor performance compar-

isons, the use of standardized tests might be an 

improvement over teacher judgments. 

The apparent influence of a one or two day de-

lay is ono that is worthy of further research. It 

would be of benefit to follow delays over a longer 

period of time and to include an analysis of story 

recall of identical stories to further clarify re-

cognition results. 

Drawing all subjects from only one school may 

seriously reduce the extent to which one may gener-

alize from results. (me must be careful in any case 

in making generalizations from research in sentence 

recognition. Several researchers over the years 

have raised serious questions regarding the validity 

of sentence recognition design as a methodology. 

For example, Moeser (1962) and others raise questions 

regarding the validity of sentence recognition design 

suggesting that confusion, for example, may be as 

likely to produce the observed results as may inte-

gration. 



In general this design does no better than ob-

scure results as controversy over the years has made 

clear (Spiro, I975). It is difficult to generalize 

from recognition results what may be true of recall 

or how recognition relates to reading. More meaning-

ful data might be gained through studies of free re-

call or miscue analysis during reading. 

It seems evident, however, from the experiment-

er's experience that some form of a recognition test 

is enjoyable to children and has the value that even 

the poorest performing readers seem willing and able 

to make an attempt at it. This is in contrast to 

the approach poor performing readers often take to 

standardized tests. The recognition task is clearly 

something simple and fun for reader and non-reader' 

alike. It remains only to enhance the validity of 

recognition results, perhaps through the prudent use 

of choices. It may be that a more relevant test 

of recognition items might provide a medium through 

which both good and poor readers can show their 

abilities equally well. 
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APPENDIX A 

Acquisition Story Used 

"Dad! Dad! Come here!" called Jack. 

"What is it?" asked Jack's father. 

Jack said, "I have little red spots." 

Jack's father looked at the spots. 

"You have chicken-pox. 

Get into bed," he said. 

"Can I get up and play?" asked Jack. 

"No," said Grandmother. 

"‘;an I paint?" asked Jack. 

";lot in bed!" said rather. 

"Can 1 call Ted?" asked Jack. 

"Yes," said Father. 

Jack called Ted. 

"Hello, Ted," he said. 

"1 have chicken-pox." 

"You have?" said Ted. 

"'.What a surprise! 

I have chicken-pox, too. 

And chicken-pox is no fun." 



APPENDIX B 

Recognition Test 

DIRECTIONS: Circle the number of each of the 

following sentences that is exactly the same 

as any you read in the story. 

I. ".Jan I call Ted?" asked Father. 

2. "I have chicken-no." 

j. "No," said Grandmother. 

4. "Jan 1 have red spots?" asked deck. 

5. "You have chicken-pox?" said Ted. 

G. ".chat is it?" asked jack's father. 

7. "You can play?" said Ted. 

E. "Can J play and paint?" asked Jack. 

9. "You can call Ted," said father. 



APPENDIX C 

Raw Data 

TABULATION OF SUBJECTS' ERRORS IN EACH SENTENCE CATEGORY 
FOR EACH TRIAL 

Grade  Casea Sex First Recognition 
Sentence Type 

Second Recognition 
Sentence Type 

~  Sumn1b SumlfSumP1° SumA2e SumI2i Sum?2g 

2 001 F 2 3 1 1 3 0 
002 F 0 2 1 2 2 0 
003 F 1 1 1 1 0 0 
004 r 1 1 0 1 2 0 
005 F 1 3 1 0 3 1 
006 F 2 2 0 3 3 1 
007 
008 

I; 
I! 

2 
1 

2 
0 

0 
0 

2 
1 

2 
2 

0 
0 

009 F 1 1 0 2 1 0 
010 F 1 2 0 1 3 0 
011 F 0 2 1 0 2 0 
012 F 0 3 1 0 3 0 
013 11 2 3 0 1 3 0 
014 1 0 1 1 1 1 2 
015 F 1 0 1 1 1 0 
016 h 0 2 1 0 2 0 
017 I.1 0 3 2 0 2 3 
018 1 0 2 0 0 3 0 
019 Y, 0 1 0 2 2 0 
020 F 1 1 0 1 1 0 
021 M 0 2 0 1 2 0 
022 F 0 1 0 0 1 0 
023 h1 1 2 0 1 2 0 
024 F 1 1 0 1 1 0 
025 F 1 3 1 1 3 1 
026 F 1 1 0 1 2 0 
027 F 1 3 1 0 3 2 
028 F 1 3 0 1 2 0 
029 F 1 1 1 1 1 0 
030 F 1 1 1 1 1 0 
031 F 0 2 0 2 2 0 
032 M 0 1 0 1 2 0 
033 11 1 2 1 1 3 2 
034 F 0 1 1 0 3 1 



trade Case Sex First Recognition Second Recognition 
Sentence Type Sentence Type 

SumAl SumIl SumF1 SumA2 SumI2 SumF2 

035 I•3 0 1 0 0 1 0 
036 F 0 1 0 0 2 0 
037 F 0 2 1 2 2 2 
038 F 0 2 1 0 3 0 
039 F 1 1 0 1 1 0 
040 F 1 1 0 1 2 0 
041 Ii 0 1 0 0 2 0 
042 F 1 0 0 2 1 0 
043 F 2 1 0 1 1 0 
044 F 0 2 0 1 3 0 

4 045 F 2 1 0 1 1 0 
046 F 1 2 0 0 3 0 
047 D1 1 2 0 1 2 0 
048 I•i 1 0 1 1 0 0 
049 F 0 1 0 0 2 0 
050 F 1 0 0 1 1 0 
051 F 0 2 0 0 2 0 
052 L 2 2 0 1 2 0 
053 F 3 2 0 1 2 0 
054 i•. 2 0 0 2 1 0 
055 F 1 2 0 1 2 0 
056 r 2 2 0 1 2 0 
057 E 0 2 1 0 3 0 
056 F 0 2 0 0 2 0 
059 i. 1 0 0 1 0 0 
060 I•i 0 1 0 0 1 0 
061 b: 2 1 1 1 3 0 
062 F 2 1 0 1 2 0 
063 1 1 0 3 2 0 
064 bi 0 1 1 1 1 0 
065 F 0 2 	1 1 3 1 
066 F 0 1 1 0 2 0 
067 i, 1 0 0 2 1 0 
068 1 2 0 0 1 2 0 
069 F 0 1 0 0 1 0 
070 rl 0 2 0 0 3 0 
071 I•i 0 1 1 1 3 1 
072 F 1 0 1 1 0 1 
073 F 2 3 1 2 3 1 
074 il 0 1 0 0 1 0 
075 I, 1 3 1 0 1 0 
076 Ii 1 2 0 0 0 0 
077 F 2 2 0 1 2 0 
078 thi 2 1 0 2 2 0 
079 F 1 2 0 2 2 0 
080 F 1 2 0 1 3 0 
081 r 0 0 0 0 2 0 
082 F 2 2 1 2 2 0 
083 I4 2 1 1 1 1 0 



Grade Case Sex First Recognition 
Sentence Type 

secona necogniLion 
Sentence Type 

SumAl Sumll SumF1 SumA2 SumI2 SumF2 

4 084 
085 
086 
087 
088 
089 
090 
091 
092 
093 
094 
095 
096 
097 
098 

F 
M 
h 
hi 
M 
F 
F 
M 
M 
F 
F 
F 
F 
M 
I•i 

1 
1 
1 
2 
1 
1 
2 
1 
0 
1 
0 
0 
1 
1 
0 

1 
2 
0 
2 
1 
2 
2 
1 
1 
3 
0 
3 
1 
2 
1 

0 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 

1 
1 
0 
2 
0 
2 
1 
1 
0 
1 
0 
0 
1 
0 
0 

2 
3 
3 
2 
1 
2 
1 
1 
3 
3 
1 
3 
1 
1 
2 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 

' 

6 099 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 

F 
F 
F 
E 
F 
I: 
i 
% 
F 
F 
F. 
F 
F 
F 
I•i 
i•i 
I, 
F 
E 
7 
F 
F 
M 
F 
F 
F 
Ii 
M 
M 
F 
H 

2 
1 
1 
0 
1 
2 
1 
1 
0 
0 
1 
9 
1 
1 
1 
1 
0 
2 
1 
1 
2 
1 
0 
0 
0 
1 
0 
1 
0 
0 
1 

2 
1 
2 
0 
1 
0 
2 
1 
2 
1 
0 
1 
1 
1 
1 
1 
2 
2 
1 
0 
1 
3 
1 
2 
1 
2 
1 
0 
1 
2 
2 

0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
1 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
1 
0 

1 
2 
2 
0 
1 
2 
1 
1 
0 
0 
3 
0 
0 
1 
1 
2 
1 
0 
1 
0 
0 
1 
0 
0 
0 
1 
0 
1 
1 
0 
1 

1 
0 
3 
0 
1 
0 
2 
1 
2 
1 
2 
2 
1 
2 
1 
1 
2 
1 
2 
0 
0 
2 
1 
3 
1 
1 
1 
0 
1 
1 
2 

0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
1 
0 
0 
0 
0 
1 
0 
0 



Grade Case Sex First Recognition 
Sentence Type 

Second Recognition 
Sentence Type 

SumAl SumIl SumFl SumA2 SumI2 SumF2 

6 130 
131 

I; 
I•i 

2 
2 

1 
0 

1 
0 

2 
2 

2 
0 

0 
0 

132 F 0 2 0 0 2 0 
133 
134 

F 
F 

2 
1 

2 
2 

0 
1 

2 
2 

2 
3 

0 
0 

135 
136 

Id 
F 

1 
0 

0 
1 

0 
0 

2 
0 

0 
1 

0 
0 

137 
138 

F 
F 

1 
3 

0 
1 

1 
0 

2 
1 

2 
2 

0 
0 

139 
140 

F 
F 

2 
2 

2 
1 

0 
0 

2 
1 

2 
3 

0 
0 

141r 1 	. 1 0 1 2 0 
142 F 1 2 0 1 2 0 
143 N 1 1 0 0 0 0 
144 I•; 0 0 0 0 2 0 
145 1 2 0 0 2 0 
146 I•i 2 0 0 2 1 0 
147 p 1 2 0 0 2 0 
148 , 0 2 0 0 2 0 

a- Ss within each grade are ranked in descending order 
of usual reading performance. 

b- SumAl = Sum of errors in Actual (immediate). 

c- Sumll = Sum of errors in inference (immediate). 

d- SumFl = Sum of errors in False (immediate). 

e- SumA2 = Sum of errors in Actual (delayed). 

f- SumI2 = Sum of errors in Inference (delayed). 

g- SumF2 a Sum of errors in False (delayed). 
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