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ABSTRACT 

The purpose of this study was to investigate 

certain qualitative properties of specific types of word 

recognition errors in relation to differential comprehension 

performance. The following problems were investigated: 

1. Is attention to grammatical constraints, as judged 

by the syntactic/semantic acceptability of various 

word recognition errors, associated with differen

tial comprehension performance that includes both 

literal and interpretive tasks? 

2. Is the relative meaning change resulting from the 

degree of semantic similarity between substitution 

errors and their original stimulus words associa.ted 
* 

with differential achievement which includes both 

literal and interpretive comprehension? 

In reviewing the findings and conclusions of related 

research, two trends were noted: (1) the general lack of 

interest in investigating the relationship between various 

judgments of error quality and comprehension performance, 

and (2) the equivocal results of those studies which did 

include an exploration of this relationship. 

The subjects who participated in the study were 40 

Anglo«-surnamed seventh and eighth grade students functioning 

xii 
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below their respective academic grade placement on the basis 

of scores from a standardized reading test. Each subject 

read two narrative selections written at a fifth grade 

readability level. One passage of each selection was read 

orally ancl taped with a cassette recorder; the other 

passage was read silently. 

Literal and interpretive comprehension questions 

were posed at the conclusion of each oral and silent 

reading. To promote the differences in comprehension per

formance necessitated by the assumptions of the research 

hypotheses, one story was accompanied by items with a higher 

average difficulty index than the items for the other story. 

Item difficulty indices were established as a result of a 

pilot study with 45 additional subjects. Correct responses 

to items were summed over the oral and silent passages of 

each selection. The mean comprehension performance was 

found to be significantly higher on the story accompanied by 

the easier questions. 

Substitution, omission, and insertion errors 

recorded during the reading of both selections were 

analyzed with three different syntactic/semantic accepta

bility schemata. Substitution errors were further analyzed 

as to their effect on changing sentence meaning from the 

original text. 

Various applications of the Chi-Square statistical 

test were applied to the syntactic/semantic acceptability 
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and meaning change data. Findings from the statistical 

analyses led to the following conclusions: 

1. Word recognition errors that maintain the gram

matical acceptability of the sentences in which they 

occur appear to be associated with higher story 

comprehension performance than errors that disrupt 

the grammatical acceptability of sentences. 

2. An individual's attention to grammatical constraints 

during textual processing may vary from one reading 

task to another. 

3. Substitution errors that result in no essential 

changes in sentence meaning appear to be associated 

with higher story comprehension performance than 

errors that result in extensive changes in sentence 

meaning, 

4. The propensity for an individual's substitution 

errors to maintain sentence meaning of the original 

text may vary from one reading task to another. 

In general, the results of this study tended to 

support reading authorities who have insisted upon the 

desirability of and validity in more comprehensive, 

language-oriented analytical procedures during the assess

ment of reading behaviors and reading competencies. 



CHAPTER I 

STATEMENT OF THE PROBLEM 

Despite the methodological disagreements that exist 

throughout the field of reading, most authorities profess 

the belief that reading involves a highly complex group of 

intricately related mental processes. Some researchers have 

devoted their efforts to identifying and classifying these 

processes and to explaining their interrelationships. The 

insights these basic studies reveal are important/ for the 

effective and efficient teaching of reading is dependent 

upon as thorough an understanding of the total process as 

is possible. 

Background of the Study 

At present, knowledge of the reading process is far 

from complete. Although various skill components of reading 

have been identified (Gray 1960), their interrelationships 

are still largely uncertain. The identification of skill 

components has provided a necessary and convenient basis 

for assessing the proficiency of the reader. Unfortunately, 

many assessment techniques ignore the interrelatedness of 

the components and simplify the process to a degree that may 

be unwarranted. Two skill components that are frequently 



subjected to this type of treatment are word recognition and 

comprehension. 

A superficial attitude toward the reading process 

would suggest that the relationship between word recogni

tion and comprehension is rather obvious: words must be 

perceived accurately and recognized before the intended 

meaning can be ascertained; once the words are recognized, 

understanding takes place. The practical experiences of 

virtually every reading teacher, however, include observa

tions in which this simplistic explanation has not borne 

out. Indeed, as Frank Smith (1971, pp. 195-201) has pro

posed, with fluent readers the converse is quite likely to 

be the case: comprehension of meaning may very well precede 

word identification. Proficiency in word recognition, then, 

is no guarantee of proficiency in comprehension; in certain 

instances and to a relative degree, the converse may also 

be true. 

The complexity of word recognition-comprehension 

relationships results in a diagnostic dilemma: what 

assumptions should underlie the assessment of these 

components and what methods should be used to measure the 

respective behaviors? Probably the most common approach is 

to observe word recognition and comprehension as independent 

behaviors. In typical classroom practices, the reader is 

given either a formal test of word recognition skills and a 

test of comprehension ability, or both components are 
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evaluated from the same instrument, but as separate entities. 

A variety of published tests satisfy the former situation. 

The most common example of the latter is probably the use of 

an informal reading inventory (IRI), either as originally 

outlined by Betts (1946, pp. 438-483) or with some modifica

tions. 

In the case of the IRI, word recognition commonly 

is assessed through noting the frequency and types of errors 

made from a portion of the selection read orally; compre

hension commonly is evaluated from a portion of the text 

read silently. However convenient these procedures may be, 

they are based on certain instructional assumptions which 

are not necessarily consistent with the findings of process 

research. For instance, the IRI methods generally assume, 

in effect, a constant value among the various word recogni

tion errors observed. This suggests, in turn, some constant 

relationship between error frequency and meaning loss, a 

relationship which has yet to be demonstrated empirically. 

Despite this limitation, the IRI procedures probably 

represent the most appropriate system of quantitative 

analysis of the reader's performance for purposes of 

instructional placement. At least the procedures emphasize 

the evaluation of reading as a series of complex behaviors 

operating in a contextual setting. However, any basis for 

qualitative judgment is virtually left to the experience and 

intuition of the examiner. 
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The absence of systematic qualitative criteria may 

represent a serious weakness, particularly if the IRI is 

used diagnostically as a vehicle for studying the inter

relationships of the reader's word recognition skills and 

comprehension abilities. Findings of recent research <K. 

Goodman and Burke 1969) involving linguistic analysis of 

oral reading suggest that word recognition errors may vary 

in their relative quality. Challenged as a result of this 

research has been the apparent assumption of a constant 

relationship between word recognition errors and meaning 

loss. 

A basic limitation in the current state of such 

linguistic analyses, however, is the failure to demonstrate 

that certain properties of word recognition errors which may 

be judged qualitatively, are actually associated with rela

tively better comprehension achievement. As a result, 

these qualitative properties have been related to reading 

comprehension on virtually a theoretical plane only. To 

establish empirically such a relationship, if indeed it 

exists, could be an important finding for both the 

theoretician and the practitioner, for the reading clinician 

and the classroom teacher. Exploration of this possible 

relationship, therefore, became the focal point of this 

investigation. 
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The Problem 

The study involved analysis of word recognition 

errors in their syntactic and semantic contexts in order to 

investigate the relationship between certain linguistic 

qualities of these errors and the level of comprehension 

attained during their occurrence. The study was designed 

to answer the following specific questions: 

1. Is attention to grammatical constraints, as judged 

by the syntactic/semantic acceptability of various 

word recognition errors, associated with differ

ential comprehension performance, which includes 

both literal and interpretive tasks? 

2. Is the relative meaning change resulting from the 

degree of semantic similarity between substitution 

errors and their original stimulus words associated 

with differential achievement which includes both 

literal and interpretive comprehension? 

In order to meet the purposes of the study, the 

following research hypotheses were investigated: 

1. Errors of substitution, insertion, and omission 

recorded during the reading of a selection on which 

subjects have demonstrated better comprehension will 

receive relatively higher syntactic/semantic 

acceptability ratings than the same types of errors 
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recorded during the reading of a selection over 

which the subjects have demonstrated poorer compre

hension. 

2. Sentences containing substitution errors made by 

subjects while reading a selection on which they 

have demonstrated higher comprehension will be 

judged to have less relative meaning change than 

sentences from a selection over which the subjects 

have demonstrated poorer comprehension. 

Justification and Significance of the Study 

The proposed study utilized a research strategy 

which has produced a large body of data relative to the 

reading process and its components: the analysis of errors 

made during oral reading. Weber (1968) observes that this 

strategy has yielded significant findings for two principal 

groups of investigators, each with distinctive research 

concerns. The first group includes those whose interest was 

in evaluating the skill development of the reader for pur

poses of diagnosing weaknesses and planning appropriate 

instruction. The second group is comprised of those who 

studied errors in an effort to analyze strategies used "for 

deriving a message from print" (p. 98). 

Both groups have developed taxonomic systems for 

analyzing errors; yet the linguistic scope of the respective 

taxonomies differs significantly. For instance, although 
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there is much variation among the "diagnostic" taxonomies, 

they tend to focus analysis on the same restricted unit of 

classification: the isolated word and its component 

letters. Virtually every error is treated as the result 

of inaccurate configural perception or the erroneous 

application of phonic or structural analysis skills. 

Whether this restriction represents a limitation is de

batable, for how data are interpreted is as crucial as the 

assumptions underlying the methods of assessment and 

analysis. Nonetheless, the genesis and rationale of this 

restriction is understandable, given these researchers' 

interests with identifying and evaluating word recognition 

skills. In assessing the mastery of a specific behavior it 

seems only logical to isolate the target behavior as totally 

as possible. 

In contrast to the restrictiveness of the "diag

nostic" classification schemes, the various taxonomic 

systems developed by process researchers (Goodman and 

Goodman 1965, Weber 1967) are characterized by analysis at 

several linguistic levels. These researchers have tended to 

view reading as a language-oriented experience and have been 

interested in studying the influence of the reader's knowl

edge of language as it affects his processing of textual 

material. Their focus has not been limited to evaluating 

isolated word recognition skills, but rather has been 

broadened to consider combining of learned skills and 



intuitive linguistic knowledge into processing strategies 

for decoding the language represented in print. Since these 

researchers approached the analysis of errors from a dif

ferent set of assumptions, it is not surprising to find that 

they have drawn different conclusions, the interpretation of 

which have yielded different practical implications. 

The work of Goodman and Goodman (1965) provides an 

example of this broader taxonomic orientation. In studying 

the strategies used by various readers, the Goodmans 

developed a comprehensive system of analysis which con

sidered a single oral reading error at several linguistic 

levels: graphic-sound, morpheme-word, and grammaticality. 

Weber (1968) has summarized the basis of this system and the 

purposes for its development. 

In relation to each of these levels and their 
various aspects (Goodman and Goodman list eleven 
categories, all with sub-categories), an error 
can be described as a substitution, an insertion 
to the text, an omission, or a reversal. Goodman 
and Goodman's aim here was primarily to describe 
the errors in order to stimulate hypotheses on 
some of the factors in reading materials, the 
reading strategies of children, and the nature of 
the written and spoken language that might be 
operative in causing errors. Their category 
system is based on linguistic elements and is set 
up to describe the effects that a perceptual slip
up may have on the linguistic structure of the 
observed response relative to the correct 
response (p. 105). 

Thus, perception of the graphic stimulus, or the language 

represented by the stimulus, is seen as an interactant with 
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linguistic information brought to the reading experience 

through the reader's language facility. 

Working independently of Goodman and Goodman (1965), 

Weber (1967) also developed methods for analyzing errors at 

different linguistic levels. Her scheme included the 

following analytic properties: (1) graphic similarity, 

(2) morphological structure, (3) syntactic function (part of 

speech), (4) syntactic acceptability, and (5) semantic 

appropriateness. The first and second properties operate 

at the word level, the remaining at the phrase, sentence, 

and total passage levels, respectively. The application of 

both Weber's (1967) and Goodman and Goodman's (1965) 

taxonomies have indicated the complexity of interaction 

among processing factors and the difficulty encountered in 

attempting to isolate and partial out skills and abilities 

when reading is observed in its total behavioral context. 

In their own respective ways, both the "diagnostic" 

and "process" groups have contributed professionally to the 

field of reading. However, in support of the more compre

hensive taxonomic view, Weber (196 8, p. 102) points out that 

using restrictive analytical schemes merely results in a 

tentative description of errors with no regard to the 

linguistic function they serve in the grammatical context 

of the material. Under such circumstances, different errors, 

typically receive the same diagnostic weight and value and 

are treated as though they affect the communicative function 
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on the text equally. On the basis of recent research 

utilizing the application of the Goodman taxonomy/ this 

generalized treatment does not appear justifiable (Allen 

1969). The assumptions underlying restricted schemes also 

imply that the reader is limited during textual processing 

to graphic information only, an implication which is in

consistent with the findings of MacKinnon (1959), Weber 

(1970)/ Smith (1973), and Freeman (1973); and precludes the 

possibility that semantic and syntactic constraints may 

influence the occurrence of specific errors. It seems 

questionable, therefore, to ignore the possibility that 

errors can vary in linguistic quality and/or that variation 

in quality may result in differential effects on disrupting 

intended meaning; yet the practice remains common in the 

day-to-day evaluation of reading performance. 

Because of the implications of their findings and 

general agreement with their operational hypotheses, this 

researcher believes that process studies, particularly the 

type of investigations conducted by Goodman and Goodman 

(1965) and Weber (1967), are significant. More extensive, 

qualitative analyses of word recognition errors should be 

the general practice in attempting to determine and under

stand the behaviors of the reader. However, this researcher 

believes there is a distinct need to extend process 

methodology to clarify the relationship between certain 

linguistic properties of word recognition errors and actual 
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comprehension performance. If "error quality" has little or 

no relevance to the most fundamental component of the 

reading process, comprehension, then the purposes and 

applicability of and implications drawn from such analyses 

need to be carefully considered. 

This study, therefore, was designed to investigate 

two properties of error quality previously applied to the 

study of oral reading in process research. This investiga

tion was significant in that these properties were studied 

in relation to the reader's comprehension performance over 

the written material. 

One facet of the study focused on what has been 

termed the "grammatical acceptability" of errprs and the 

structures in which they occur. Generally, previous research 

in this area has been conducted to determine whether readers 

attend to grammatical constraints as they read, and to what 

extent they are influenced by and make use of their knowl

edge of grammar. The potential significance of this concept 

in terms of comprehension rests on the assumption that 

grammatical structure is central to the communicative 

function of a sentence: strings of words that are gram

matically acceptable tend to be more comprehensible than 

those that are less grammatically coherent (Weber 1970, p. 

158). If this assumption is valid, it seems logical that 

grammatically acceptable errors and structures in which 

errors occur ought to be associated with better comprehension 
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than errors and resulting structures less acceptable or 

totally unacceptable. Attention to and awareness of 

syntactic/semantic (grammatical) appropriateness demon

strated through grammatically acceptable errors, therefore, 

should also be indicative of the simultaneous attention to 

and awareness of meaning being cued through language 

structure. Whether this speculation held true and resulted 

in demonstrably better comprehension was a research problem 

considered worthy of further investigation. 

The second facet of the proposed study was concerned 

with how substitution errors may affect the attainment of 

meaning. This concept has been approached through the 

Reading Miscue Inventory (RMI), developed by Goodman and 

Burke (1972). In this analytical scheme, the reading 

process is viewed as a meaningful interaction between the 

language of the reader and the language of the writer as 

expressed through the medium of the written word. Word 

recognition errors are termed miscues, "to suggest that they 

are not random errors but, in fact, are cued by the thought 

and language of the reader in his encounter with the written 

material" (p. 5). Reading is not considered an exact 

process, and deviations from the text are evaluated in terms 

of their disruptive effects on the meaning intended by the 

writer. 

In the Goodman and Burke (1972) system, a reader's 

processing strategies are identified through an analysis of 
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miscues and are evaluated in terms of the degree to which 

meaning loss results. Meaning loss is plotted in a 

"Comprehension Pattern" which indicates the extent to which 

strategies either facilitate meaning acquisition or permit 

meaning to be disrupted. In short, the procedures permit 

the examiner to answer the question: "When the reader does 

produce a miscue [error], how disruptive to meaning is his 

miscue?" (p. 114). 

Based on the assumptions and methodology of this 

system, it has been shown that specific miscues (errors) may 

vary in their quality: some distort the author's intended 

meaning to a greater or lesser degree than others. This 

finding is significant, for it raises serious questions re

garding the conventional treatment of errors with equivalent 

distortional values. A critical question which still 

remains unanswered, however, is whether "disruption of 

meaning" is actually reflected in the reader's comprehension 

of the material. There is a limitation in Goodman and 

Burke's system which precludes resolving this query except 

on a theoretical plane. That limitation is the manner in 

which the reader's understanding is assessed through the 

Reading Miscue Inventory. 

The technique for measuring comprehension in the RMI 

consists of oral retelling of a story by the reader. Since 

recall serves as the basis of questioning, emphasis is 

placed upon memory, a lower-level cognitive ability. This 
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technique is perhaps consistent with the view that written 

language conveys a "message" to be communicated much the 

same as any symbolic code. The semantic discrepancy between 

the original coding of the message by the author and the 

recoding of it by the receiver will indicate the disparity 

between the message as intended and the message as received. 

However, in this researcher's opinion, this does not repre

sent an appropriate conception of comprehension as it 

pertains to the reading process. When viewed as a thinking 

process, reading comprehension cannot be restricted to mere 

repetition of literal information. Furthermore, just as 

faulty oral reading is not necessarily indicative of in

adequate silent reading comprehension (Betts 1936, p. 98), 

the ability to recall strings of words is no indication that 

information and ideas have been understood. 

Although such a restricted view of comprehension 

probably was not intended by Goodman and Burke (1972) in the 

RMI, it is readily understandable how their methods could be 

interpreted as suggesting that comprehension consists solely 

of memory for literal information. Extending this line of 

reasoning further, measuring the accuracy of oral reading, 

while holding the memory factor constant, becomes tantamount 

to measuring the ability to comprehend. Since comprehension 

cannot occur until the message is accurately received, the 

degree to which the oral reading deviates from the actual 

written text would indicate the degree to which the intended 
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meaning, and therefore comprehension, was disrupted. Such 

reasoning is replete with misinterpretation of Goodman and 

Burke's assumptions and logic, but represents a realist; 

misapplication of their methodology. 

In an effort to determine whether an association 

between comprehension performance and the concepts of 

semantic similarity and meaning change does in fact exist, 

this researcher adopted a different attitude toward 

measuring the end product of reading comprehension. Th^ 

study included measures of comprehension from material read 

orally and silently and required that literal and inter

pretive understanding be demonstrated through a commonly 

used method of comprehension assessment: the open-ended 

response question. 

A feature of the experimental design was also con

sidered a significant aspect of the investigation. This 

researcher studied the reading behaviors of the same sub

jects, relative to the problems being investigated, duriing 

differential comprehension performance. This allowed for 

the comparing variations in reading behavior in relation to 

subject's own differences in comprehension, rather than 

differences from some other group of individuals. Con

sidering possible variations in the qualitative properties 

of word recognition errors as factors influencing differ

ential comprehension performance of the same subjects was 
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thought to be an important characteristic of the investi

gative procedures. 

Assumptions Underlying the Study 

1. Procedures for analyzing the syntactic/semantic 

acceptability, and the semantic similarity of word 

recognition errors can be logically deduced and 

systematically applied. 

2. Procedures for determining the relative meaning 

change resulting from variations in the semantic 

similarity of substitution errors can be logically 

deduced and systematically applied. 

3. The comprehension tasks used in this study were 

valid measures of literal and interpretive reading 

comprehens ion. 

4. When portions of a reading selection are read orally 

and portions are read silently, understanding of the 

information and ideas presented in the total selec

tion is appropriately measured by combining the 

evaluated responses to comprehension tasks con

structed over both oral and silent portions. 

Limitations of the Study 

1. The population was restricted to Anglo-surnamed 

seventh and eighth grade students whose achievement 

in reading comprehension was below grade level 



according to performance on the Gates-MacGinitie 

Reading Tests (1964), "Comprehension" subtest. 

2. Certain limitations are inherent in existing 

formulae for determining the readability of textual 

materials. 

3. Oral reading comprehension represented a construct 

developed only for purposes of experimental in

vestigation. 

4. Posing comprehension questions after only a portion 

of the entire text had been read may have affected 

the subjects' expectations of and performance on the 

questions posed at the conclusion of the entire 

reading. 

5. The corpus of word recognition errors analyzed was 

limited to samples drawn from two specific narrative 

reading selections. 

6. The qualitative ratings of the word recognition 

errors were limited to properties specified in the 

analytical criteria. 

Definition of Terms 

Word recognition error or oral reading error; a 

deviation from the written text that occurs during 
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oral reading at sight. In this study three specific 

deviations were identified as errors: 

a. Substitution: any word mispronounced, regard

less of its phonological similarity or dis

similarity to the stimulus word, that is 

intended to represent a specific stimulus word 

in the text. 

b. Insertion: any word read into the written text 

that was not originally part of it (Hays 1972). 

c. Omission; any word omitted from the written 

text during the oral reading by the subject 

(Hays 1972). 

2- Syntax: "... the arrangement of words as elements 

in a sentence to show their relationship" (A 

Dictionary of Terms and Concepts in Reading 1969, 

p. 318). 

3. Semantics: "pertaining to, or arising from the 

different meanings of words" (The Random House 

Dictionary of the English Language 1969, p. 1296). 

4. Grammatical: "accepted by native speakers as a 

possible arrangement of words in a language" 

(Wardhaugh 1969, p. 154). 

5. Processing: refers to the use of any of the inter

related perceptual and language systems available to 

the reader for the continuing or ongoing organization 

of information acquired through the graphic 
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representation of language (adapted from Goodman and 

Burke 1972, p. 95). 

6. Processing strategies: the interrelated systems for 

processing actually employed by an unaided reader 

(adapted from Goodman and Burke 1972, p. 97). 

7. Lexical words: the content words of the language 

that make reference to things, actions, and 

qualities of the "real" world; the nouns, verbs, 

adjectives, and adverbs of traditional grammar 

(adapted from Wardhaugh 1969, p. 84; and Smith, 

Goodman, and Meredith 1970, p. 254). 

8. Function words: the articles, auxiliary verbs, 

prepositions, and conjunctions of traditional 

grammar; frequently referred to as "grammatical" 

words because they have little or no meaning, but 

provide the framework or structures for the lexical 

words (adapted from Wardhaugh 1969, p. 84; and Smith 

et al. 1970, pp. 254-255). 

9. Syntactic/semantic acceptability: refers to the 

extent to which the occurrence of a word recognition 

error results in a grammatical unit that can convey 

information. 

10. Semantic similarity: refers to the extent to which 

a substitution error results in a modification of 

the denotative meaning of and/or the syntactic 
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function served by the stimulus word in the original 

text. 

11. Meaning change: refers to the extent to which the 

author's intended meaning at a sentence level is 

altered as a result of substitution errors made by a 

reader. 

12. Recall: mode of thinking directed toward producing 

from memory information in the same form which it 

was originally# and explicitly, stated. 

13. Convergent thinking: mode of thinking directed 

toward finding a unique or conventionally accepted 

right answer to problems, based upon the retention 

of known information, dealing with the usual or 

expected (adapted from Taba 1962, p. 102). 

14. Divergent thinking: mode of thinking directed 

toward the generation of new information from given 

information, with emphasis on diversity of ideas 

that are logically probable. The ideas must be 

reasonable or credible within the limitations of 

explicitly stated information (adapted from Stauffer 

1970, pp. 150-151). 

15. Literal comprehension: refers to demonstrating 

knowledge of the ideas and information presented in 

a narrative reading selection by verbal recall of 

details concerning characterization, plot, and/or 

setting (adapted from Barrett 1968, p. 19). 
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Interpretive comprehension; refers to demonstrating 

convergent or divergent thinking through the 

formulation of conjectures, hypotheses, evaluations, 

conclusions, or judgments regarding aspects of 

characterization, plot, and/or setting of a 

narrative reading selection. These formulations are 

to be based upon: (1) the ideas explicitly stated 

in the reading selection, (2) the reader's intuition, 

and (3) the reader's personal experiences (adapted 

from Barrett 1968, p. 21). 



CHAPTER II 

REVIEW OF THE LITERATURE 

The study of word recognition errors observed during 

oral reading has long been the object of research efforts, 

but it is only in recent years that characteristics of 

errors at multiple levels of linguistic analysis have been 

examined. As such, even though a multitutde of studies 

investigating oral reading errors have been reported, those 

that were germane to this researcher's interests were 

limited in number. Although no single study was concerned 

with the same problems as the present investigation, the 

reports included in this chapter were chosen because they 

were either procedurally or problematically relevant. Since 

all were what Goodman and Burke (1969) have termed "depth" 

studies, i.e., studies which consider many or all possible 

variables with a few subjects rather than a few variables 

over many subjects, the relevance of the researchers' pro

cedures and/or the findings of the investigations overlap 

the two problems investigated by this researcher. The 

reviews are presented in two sections: (1) research initi

ated by or based upon the work of Rose-Marie Weber and (2) 

research conducted, directed, or influenced by Kenneth 

Goodman. 

22 
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Studies Undertaken or Influenced by 
Rose-Marie Weber 

Weber (1970) reported a multi-faceted study designed 

to investigate first-graders' sensitivity to grammatical 

structure during oral reading. Her three-phase analysis 

included: (1) assessing the acceptability of oral reading 

errors in grammatical context, (2) studying the interaction 

between graphic similarity of errors and their grammatical 

acceptability, and (3) noting how grammaticality affects 

correction behavior. 

For the first two phases of analysis, a corpus of 

errors was collected from two first grade classes. One 

class involved 20 children; the other included 24. Errors 

were collected from the first class by two observers during 

several months of instruction. In the second classroom, 

errors were collected for approximately the same period of 

time from oral reading samples that had been taped on 

recording equipment. On the basis of achievement test 

scores, the first class was divided into a high and low 

group; the second class was divided into three groups: high, 

middle, and low. 

In the first analytical phase, errors of both 

classes were categorized into four types: substitution 

omissions, insertions, and scrambles. In judging the 

grammaticality of the errors, elimination of omissions and/ 

or first-word errors (from sentences) reduced the corpus 
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from the first class by 23% to 753 usable errors; the corpus 

from the second class was reduced by 15% to 718. These 

remaining errors were judged for grammatical!ty based on 

preceding context: errors were considered acceptable if the 

sentence could be completed in any grammatically appropriate 

manner after the error occurred. In the first class, a 

total of 91% of the errors were acceptable. The higher 

achievers recorded 92.3% acceptability and the lower 

achievers*. 88.9%. In the second class, 87.7% of the total 

errors were acceptable; 

87.0%, and the low group 

bhe high group had 87.5%, the middle 

89.4%. From this phase of the 

study, Weber (1970) suggested that the findings did not 

support the contention of low achievers being word-by-word 

readers, but rather that, no matter what their potential for 

acquiring reading proficiency, children "bring to the task a 

fundamental linguistic ability, which in its rigidity shapes 

their reading responses into familiar language structure" 

(p. 154). It should be noted that the mean grade level 

scores for the lowest group from either class were 1.8, 1.8, 

and 1.6 on the word knowledge, word discrimination, and 

reading subtests of the Metropolitan Achievement Tests. 

However, even though the:re was considerable variance among 

the subgroups regarding :he number of errors observed, it is 

interesting that, overall, the better readers did not attend 

to grammatical constraints to any significantly greater 

degree than the poorer readers. 
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In the second phase of the analysis, Weber (1970) 

applied an elaborate formula to compute a graphic similarity 

score for each error already evaluated for grammatical 

acceptability. For all subgroups, as well as both classes 

in total, grammatical errors were found to have lower mean 

graphic similarity scores than the ungrammatical errors. 

From these results, Weber inferred that "when the readers 

neglected the constraints of the preceding grammatical con

text they were attending to the task of identifying and 

perhaps decoding the features of the graphic display" (p. 

157) Among the subgroups, Weber noted that the better 

readers in each class had higher mean graphic similarity 

scores for both grammatical and ungrammatical errors than 

the poorer readers. 

In the final phase of the analysis, a separate 

corpus of errors was collected from the first class by using 

a tape recorder and having the children read into it with no 

one present. Weber's (1970) hypothesis here was that errors 

upsetting the grammar of the sentence would be spontaneously 

corrected more often than errors that were consistent with 

grammatical constraints. For the total class, Weber found 

that more errors were disregarded than corrected, but 

gjramnatically acceptable errors were disregarded more than 

twice as often as they were corrected, while ungrammatical 

erroUs were corrected nearly twice as much as they were 

overlooked. When the corpus was broken down into errors of 
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the high achievers and errors of the lower achievers, an 

important finding was evident. The higher group ignored 

only 15% of the ungrammatical errors, while the lower group 

passed over 58% of the errors that disrupted the sentence 

grammar. Weber (1970) cautiously interpreted these findings 

by explaining that rather than necessarily indicating lower 

achievers are not as sensitive to grammatical deviations, 

perhaps they "do not have efficient strategies for finding 

errors that upset syntax, or perhaps they simply have a 

different standard of what is acceptable as oral reading" 

(p. 162). 

Although Weber's (1970) research interests did not 

include consideration of attention to grammar as a possible 

function in differential reading performance and her experi

mental design precluded this type of analysis (the subjects 

apparently were not tested for comprehension of the reading 

selections), the results of this last phase of her study 

were of speculative interest to this researcher. To what 

extent, for instance, might the lack of adjustment to gram

matical disruption be related to the lower groups• poorer 

achievement? If just the poorer readers' errors were 

studied in depth, would their correction behavior (or lack 

of it) have been of the same pattern when they performed 

differently in comprehension? These inquiries could suggest 

the relative merits in considering the diagnostic value and 
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instructional implications of grammatical acceptability as 

applied to error analysis. 

Another comparative study which supported some of 

Weber's findings was conducted by Coomber (1972). His 

analysis focused on substitution errors made by 30 third 

grade children that had been assigned in equal numbers to 

one of three groups according to their reading proficiency: 

good, average, or poor. Coomber was primarily interested in 

determining whether the reading strategies exhibited by the 

members of the three groups were similar when their oral 

reading substitutions were analyzed according to graphic and 

syntactic features. 

The subjects' attention to graphic features was 

determined by two methods: (1) identifying the position of 

the graphemic difference between the error and the original 

stimulus (initial, medial, or final); and (2) calculating 

graphic similarity scores through application of Weber's 

Graphic Similarity Index. Awareness of syntax was measured 

by three methods. The first involved evaluating the 

appropriateness of the substitution in relation to the 

sentence in which it occurred. The second and third methods 

consisted of examining errors, relative to position and 

grammaticality, in phrase structures. 

Coomber (1972) found no apparent differences among 

the groups of readers with regard to syntax: the readers, 

regardless of proficiency, attended to grammatical structure. 
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He did find differences, however, among the groups as a 

result of his analysis of graphic features. Among these 

differences, it was noted that the good readers tended to 

have higher graphic similarity scores than the average or 

poor readers. Although these differences were not reported 

significant, Coomber concluded that his subjects were dis

tinguishable by differences in their processing of graphemes. 

The findings from both aspects of this investigation tend to 

support the results of Weber's (1970) study, although the 

latter researcher chose to explain her findings differently. 

Studies Based Upon Kenneth Goodman's 
Taxonomy of Reading Miseries 

A cluster of depth studies somewhat comparable to 

and concurrent with Weber's (1970) work was instigated by 

Kenneth Goodman. In theorizing about and building a psycho-

linguistic model of the reading process, K. Goodman developed 

an exhaustive taxonomy for oral reading errors consisting of 

approximately 30 sets of criteria which are applied to every 

miscue. Kenneth Goodman's taxonomy was initially con

structed as a means of studying the reading process through 

error analysis, but it has also provided a convenient frame

work for analyzing a variety of qualitative aspects in word 

recognition errors. 

The use of the taxonomy was reported in a study by 

Goodman and Burke (1968) which focused on the description of 

reading behaviors exhibited by children in fourth and fifth 
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grade. Over 1100 miscues were collected from the 12 sub

jects as they read material from an advanced sixth-level 

basal reader story. Comprehension was assessed through oral 

retelling, and focused on recall, characterization, and 

plot. Each miscue was subjected to and analyzed with the 

criteria of the taxonomy. Among the outcomes of this de

scriptive study listed by Goodman and Burke (1968) were: 

(1) miscues (otherwise traditionally recognized as oral 

reading errors) can be categorized according to the 

linguistic and psycholinguistic phenomena they represent; 

and (2) depth descriptions of reading skills and strategies 

is a useful product, and a very powerful diagnostic test or 

reading inventory could be based on this type of analytic 

process. The researchers also drew descriptive conclusions 

regarding miscues, regressions, syntactic information, and 

corrections. With respect to this last category, a cluster 

of conclusions concerning the relationship between compre

hension rating, percentage of corrections, and number of 

miscues was particularly relevant to the present study. 

These included: (1) a low number of miscues with a high 

number of corrections was associated with low comprehension; 

(2) a high number of miscues with a high number of correc

tions was associated with high comprehension; and (3) within 

a range of normally proficient reading ability, neither the 

number of miscues nor the percentage of corrections pre

dicted comprehension performance. 
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In a study similar to the preceding one, Goodman and 

Burke (1969) studied the miscue pattern of 18 proficient 

readers from grades two, four, and six (six children from 

each grade). In this investigation, iniscues were divided 

into two types, those that changed the syntactic structure 

(re-transformations) and those that did not (non-transforma

tions ) . Using Goodman's Taxonomy, the following character

istics of the two error types were compared: (1) correction, 

(2) cueing from the peripheral visual field, (3) dialect, 

(4) graphic and phonemic relationships, (5) grammatical 

function, (6) level of syntactic involvement, (7) syntactic 

and semantic proximity, and (8) syntactic and semantic 

acceptability. A total of 1742 miscues were analyzed. 

The subjects, all of whom were reading one or more 

years above their respective grade levels, read material 

from basal readers intended either for eighth, sixth, or 

fifth grade. Comprehension was assessed through oral re

telling with a score of 40 points being maximum. Compre

hension was broken down into areas of recall, depth, theme, 

sub-plot, subtleties, sequence, and completeness. The mean 

comprehension scores for the second, fourth, and sixth 

graders were 25, 26, and 22, respectively. The relative 

closeness of the comprehension means was interpreted by the 

researchers as indicating comparability between the differ

ent stories read by each group of subjects. 
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Over 50 findings and conclusions were drawn in the 

study. Among those that were of particular interest to this 

researcher were the following: 

1. There was no notable relationship between compre

hension and number of miscues. 

2. There was a strong tendency, at each grade level, 

for the grammatical function of the text to be 

retained. 

3. Substitutions were the most frequent type of miscue. 

4. From 95% to 98% of the non-transformation miscues 

and from 62% to 78% of the re-transformation miscues 

were fully syntactically acceptable. 

5. Prom 54% to 59% of the non-transformation miscues 

and from 54% to 70% of the re-transformation miscues 

were fully semantically acceptable. 

6. The percentage of corrections was not related to the 

average number of miscues committed or the compre

hension scores. Readers apparently can proficiently 

read material (judged in terms of miscue analysis) 

from which they gain only moderate or minimal 

comprehension. 

A number of dissertation research efforts were con

ducted subsequent to and based upon the joint exploratory 

investigations of Goodman and Burke (1968). In one of these 

studies Allen (1969) investigated the miscues of 15 subjects, 
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five each from grades, two, four, and six. The subjects 

represented the middle segment of achievers from each of 

their respective classes and committed a total of 1521 mis-

cues while they read a story at their grade level from an 

unfamiliar basal reading series. All miscues were analyzed 

with Goodman's Taxonomy. Among Allen's major conclusions 

were the following: 

1. At all grade levels, the readers studied exhibited a 

strong awareness of syntax. 

2. All the readers studied had a sufficient number of 

miscues with low graphic similarity to indicate that 

they were not cued by graphic information only. 

3. Over 70% of all the miscues were syntactically 

acceptable for all three grade levels. 

4. It appeared that syntax preceded meaning: acceptable 

syntax appeared without acceptable meaning. 

5. All subjects studied exhibited an emphasis on and a 

need for meaning in their reading behavior. This 

was deduced from the fact that only 10%, 21,%, and 

15% of the miscues from the second, fourth, and 

sixth graders, respectively, were not semantically 

acceptable in any sense. 

On the basis of his findings, Allen £1969) suggested that 

miscues which are syntactically and semantically acceptable 

probably need not be either corrected or called to the 

attention of the reader by the teacher, and that the 



33 

development of reading skills as a sequential, step-by-step 

accumulative process needs to be critically re-examined. 

Other studies# reported by Burke (1969) and Page 

(1970)/ tended to corroborate the findings of previous 

investigations using Goodman's Taxonomy, as well as to 

justify and substantiate the psycholinguistic view of 

reading and the transformational-generative grammatical 

assumptions upon which the entire analytical process was 

based. A variation in the focus of the Goodman-type depth 

study, however, was reported by Carlson (1970). His re

search was concerned with the error patterns of six average 

fourth graders while reading different types of contextual 

material: two basal reader stories, two social studies 

selections, and two science selections. Carlson used the 

Goodman Taxonomy in analyzing 1857 miscues observed during 

the readings. 

An analysis of the readers' reliance on graphic, 

phonemic, and syntactic cues suggested that processing 

strategies were similar regardless of the contextual 

material being read. However, when Carlson examined correc

tion attempts, and syntactic and semantic acceptability of 

the miscues, some differences were noted. The ratio of 

corrections for miscues was substantially higher in the 

basal reader stories than in the social studies or science 

material. Also, the miscues that occurred in the content 

area materials had less semantic acceptability than the 
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miscues in the narrative selections. Carlson interpreted 

this latter finding as indication that the subjects relied 

more heavily on syntactic cues, rather than semantic, while 

reading the content area materials. 

In an investigation specifically concerned with 

studying the relationship between and among syntactic 

acceptability, semantic acceptability, correction behavior, 

and comprehension over varying portions of reading material, 

Menosky (1971) analyzed the miscues generated by 18 subjects 

ranging in academic placement from second to eighth grade. 

Nine of the subjects were from fourth grade: three each 

representing high, average, and low readers. Goodman's 

Taxonomy was used for the analysis. 

The material read had been divided into three 

sections to determine whether the quality of miscues changed 

as the subjects progressed through the text. Among her 

findings, Menosky reported that all the subjects exhibited a 

strong control over syntax and that all were better able to 

control syntax than meaning. With regard to sectioning off 

the reading material and analyzing the quality of errors by 

sections, length of the total passages seemed to be most 

significant for the low group of readers: they made more 

totally acceptable miscues as they progressed farther into 

the textual material. 
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Summary and Discussion 

The studies reviewed all focused on the analyses of 

oral reading errors, principally as a means of investigating 

various aspects of the reading process. The purposes of the 

studies varied according to each researcher's interests, but 

all represented in-depth descriptions of reading behaviors 

derived from the application of taxonomic criteria. Most of 

the researchers cited made use of K. Goodman's Taxonomy of 

Reading Miscues, a schema for analyzing word recognition 

errors that was originally developed as a psycholinguistic 

research instrument, but has since become the basis for a 

relatively new systematic diagnostic procedure (Goodman and 

Burke, 1972). 

Because of differences in the scope of inquiry and 

exploratory nature of these studies, it is difficult to sift 

through their many findings and conclusions in attempting to 

identify commonalities. However, certain findings con

sistently emerged which were pertinent to this researcher's 

interests. In relation to the questions posed in this 

study, the following descriptive trends were recognized: 

1. In the studies that involved comprehension measures, 

the frequency of word recognition errors did not 

appear to be associated with level of comprehension 

performance. 

2. In every study, a majority of the errors analyzed 

maintained the grammaticality of the entire sentence, 
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or the phrase structures within the sentence in 

which the errors occurred. 

3. As judged by the grammaticality of word recognition 

errors, all subjects, regardless of their proficiency 

in reading, attended to grammatical constraints. 

4. The grammaticality of word recognition errors 

appears to reach a higher level of judgmental 

quality than does the factor of semantic accept

ability. 

5. The relationship between the qualitative aspects of 

grammatical (syntactic) and semantic acceptability 

of word recognition errors and comprehension per

formance is equivocal. 

The last of these trends is perhaps the most significant, 

because it gives rise to the fundamental question of the 

validity of ultimately deducing instructional implications 

based upon the qualitative analysis of oral reading errors. 

None of the studies cited were specifically designed to 

explore this possible relationship and it is for this reason 

that the investigation being reported was undertaken. 



CHAPTER III 

DESIGN OF THE STUDY 

This study was descriptive in nature and was 

designed to investigate the relationship between two 

linguistic properties of word recognition errors and 

comprehension performance. The syntactic/semantic accepta

bility and semantic similarity of specific word recognition 

errors observed during oral reading were examined as 

possible functions of variation in comprehension over two 

reading selections of approximately equivalent readability. 

The subjects were exposed to all measures and acted as their 

own controls. 

Description of Population 

The population consisted of seventh and eighth 

grade students whose achievement in reading comprehension, 

though below grade level, was within the same parameters 

as determined by performance on the "Comprehension" subtest 

of the Gates-MacGinitie Reading Test, Survey E, Form 1M 

C1964), The upper limits of these parameters were 7,0 for 

seventh graders and 8,0 for eighth graders. To eliminate 

the possible inclusion of nonreaders, the lower limits were 

set at 4,5, a grade level equivalent in excess of a chance 

37 
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score on the Gates-MacGinitie, "Comprehension" subtest.^" 

The establishment of these limits defined a population 

desired by the researcher because of his previous work with 

and special interest in its members, as well as the general 

dearth of research involving this group relative to the 

problems investigated in the study. 

Because of its availability to the researcher, the 

population frame selected for the study was Apollo Jr. High 

School, Sunnyside School District #12, Tucson, Arizona. 

Data making possible identification of the population 

resulted from general testing conducted throughout the 

school during December, 1973 and January, 1974, Although 

approximately 52% of the school's student body during the 

1973-74 academic year was comprised of children of Mexican 

and/or Mexican-American descent (based on Spanish surnames), 

the population of the study was limited to "Anglo" students 

only. This restriction was imposed to help avoid confound

ing the analysis of oral reading errors due to potential 

language interference resulting from bilingual experiences. 

Two students with non-Spanish surnames known to have had 

bilingual experiences in their homes were also excluded from 

the population, To limit possible complications from 

1, The "Comprehension" subtest contains 52 items, 
each item having 5 possible choices, A raw score of 10 or 
11 could represent a chance performance, with grade level 
equivalents of 3.1 and 3,2 respectively. The grade level 
selected as the lower limit for the population, 4.5, 
required a raw score of 18. 
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dialectal differences between subjects and the researcher, 

any student whose idiolect was extremely deviant from that 

of the investigator was also restricted from participation. 

This latter condition involved three members of the popula

tion. 

Two samples, stratified by sex and grade level in 

school, were randomly selected from the total population 

identified. One sample of 45 subjects was used in a pilot 

study for purposes of constructing the experimental instru

ments required for the major study. The other sample, 

consisting of 40 subjects was utilized as the experimental 

population in the major study. 

Instrumentation 

The study required development of two reading 

selections of comparable readability accompanied by literal 

and interpretive comprehension items. The general format 

planned for the instruments corresponded to passages from 

an informal reading inventory. To observe and record word 

recognition behaviors, part of each selection was to be 

read orally. The remaining portion would be read silently. 

Comprehension questions drawn from appropriate portions of 

the text were to be presented at the conclusion of each 

oral and silent reading. 
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Readability Considerations 

Due to the nature of the research problems, it was 

necessary to design instruments which would provide the 

means for reading tasks having a reasonable probability of 

resulting in the commission of errors in both word recogni

tion and comprehension. These conditions were partially 

accounted for by controlling the difficulty level, i.e., 

the readability scores, of the material. 

The readability level selected, 5.5 as determined 

by the Dale-Chall formula (Dale and Chall, 1948), was based 

on the researcher's previous classroom experiences with the 

population and with data gleaned from assessment with the 

Gates-MacGinitie test. Comprehension scores on the Gates-

MacGinitie frequently yielded grade level equivalents higher 

than the examinees' instructional reading levels. The 

readability of the experimental instruments, therefore, was 

set at a level well below the upper limits (7.0 and 8.0) of 

the population's comprehension band on the assumption that 

such textual material would still pose a reading task of 

sufficient difficulty that the necessary errors in word 

recognition and comprehension would occur. Conversely, the 

readability level was set above the lower limit (4,5) of 

the population's comprehension band in order to include 

individuals possibly penalized by time constraints of 

and/or lack of motivation during the standardized testing 

procedures; individuals who, given the opportunity to 
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function during an informal reading assessment, might find 

the demands of the task within their performance capa

bilities. 

Description of the Reading Selections 

The textual material was chosen from Teen-Age Tales, 

Book 1 (Strang and Roberts, 1966), a collection of short 

stories and articles suggested by the editors as appealing 

to the interests of both boys and girls in the chronological 

age range spanned by the subjects in the study. The initial 

portion of two narratives with comparable plot lines were 

selected and designated as Story A and Story B. 

The length of the portions was not strictly an 

arbitrary decision, but was based upon three considerations: 

the desirability of instruments that (1) presented suffi

cient content to produce a reading task analogous to class-

room experiences; C2) would not impose unreasonable demands 

on the readers' ability to attend to the task; and C3) were 

usable within the 45-50 minute class periods during which 

the subjects would be available to the researcher. As a 

result of applying these criteria, the selection designated 

Story A, from "Kill or Be Killed" by Theodore J, Waldeck, 

was 580 words in length. Story B, from "The Get-Away Boy" 

by David Vincent Sheehan, was 576 words in length. 

With permission from D, C, Heath and Co., publishers 

of Teen-Age Tales, these selections were modified by 
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rewriting to equate their readability levels. As a result 

of this process, Story A was lengthened to 642 running 

words and Story B to 623 words (see Appendix A for copies 

of both stories). The final readability score (Dale-Chall 

formula) was 5.3-5.4 for the modified version of "Kill or Be 

Killed," and 5.4-5.5 for the modified version of "The Get-

Away Boy." 

Each story was then divided into two passages which 

would alternate as the oral and silent reading tasks. The 

lengths of the passages were not equivalent within each 

selection, but were comparable between stories. The total 

length of Story A was 642 running words; Passage I contained 

310 words and Passage II contained 332 words. Story B 

contained 623 running words; the lengths of Passages I and 

II were 305 and 318 words respectively. 

Considerations in Developing Comprehension 
Items 

Once the reading selections were prepared, the 

development of comprehension items was undertaken. It was 

considered desirable that the questions should represent 

adequate coverage of each story, not only to obtain some 

measure of the respondent's understanding of the range and 

scope of ideas presented across the entire selection( but 

also to insure that errors in comprehension had as much 

relative freedom for random occurrence tin terms of places 

ment throughout the story) as errors in word recognition. 
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This latter condition was of particular importance 

because the researcher intended to examine certain qualities 

of word recognition errors as possible functions of varia

tion in comprehension. If the portions of content used in 

generating questions were simply chosen haphazardly, it 

would be conceivable that a subject might commit a 

multitude of word recognition errors on one part of the 

selection, yet be queried about the content from a different, 

perhaps error-free, portion. This would defeat the research 

effort, for any variation in comprehension resulting under 

this circumstance could be interpreted as being a function of 

question placement, rather than of error quality. This 

potentially confounding situation needed to be accounted for 

and controlled by the design of the instruments. Therefore, 

comprehension items were generated from and representative 

of sequential intervals of content—called segments—which 

were held constant across and between passages and stories. 

In addition, the segments were treated as discrete content 

units, as this appeared the most appropriate method to 

maximize the freedom for random comprehension errors while 

still sampling understanding over each story in its entirety. 

Although the number of total questions was fixed at 

20 for each story, 10 items were to consist of literal 

comprehension tasks and 10 were to consist of interpretive 

tasks. In keeping with the rationale for adequate coverage 

and freedom of error occurrence, it was necessary, 
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therefore, that each content segment be represented by one 

literal item and one interpretive item. Thus, the number of 

content segments required was 10, and, based on the length 

of the passages, each segment interval was established at 

approximately 60 running words. 

Item Difficulty 

The study was predicated on the supposition that 

there would be differences in comprehension performance 

between the two reading selections, even though the 

readability levels of the stories were comparable. Rather 

than relegate this condition to chance occurrence, it was 

decided to promote these differences by manipulating the 

difficulty index of the items accompanying the respective 

selections: the questions selected to accompany one story 

would have relatively higher difficulty indices (easier 

questions) than those over the other story. 

Establishing difficulty indices necessitated 

developing a pool of literal and interpretive items for each 

story and testing the items on a sample of the population 

(refer to pp, 49-62 for testing of items), The item pools 

consisted of 30 literal and 30 interpretive questions for 

each story: this represented construction of three items 

from each of the two categories per content segment of 60 

running words (see Table 1). 
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Table 1. Source and Dispersion of Literal and Interpretive 
Questions Developed for Item Pools of Story A and 
Story B 

Item Pool: Story A Item Pool: Story B 
Content Segment 

(By Approximate 
Number of Items Number of Items 

Running Word Interpre- Interpre-
Count) Literal tive Literal tive 

1-60 3 3 3 3 
61-120 3 3 3 3 

121-180 3 3 3 3 
181-240 3 3 3 3 
241-300 3 3 3 3 
301-360 3 3 3 3 
361-420 3 3 3 3 
421-480 3 3 3 3 
481-542 3 3 3 3 
541-end 3 3 _3 3 

Totals 30 30 30 30 

Description of Comprehension Tasks: 
Literal 

The items designed to represent literal comprehen

sion tasks were based on definitions and examples from the 

"Taxonomy of Cognitive And Affective Dimensions of Reading 

Comprehension" (Barrett, 1968). These tasks, enumerated in 

Barrett's cognitive dimension of "Recall," required the 

reader "to produce from memory ideas and information 

explicitly stated in the reading selection" (p. 20). 

Included were the following types: 
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Details—producing facts such as "the names of 
characters, the time of the study, or the 
place of the story" (p. 20). 

Sequence—providing "the order of incidents or 
actions" in a story {p. 20). 

Cause and Effect Relationships—producing 
"explicitely stated reasons for certain 
happenings or actions" in a story (p. 20). 

Description of Comprehension Tasks: 
Interpretive 

The development of interpretive items was initially 

attempted by using examples of tasks drawn from Barrett's 

(1968) cognitive dimension of "Inferential Comprehension." 

Barrett defines this dimension as the process of formulating 

conjectures and hypotheses, either convergently or diver

gently, based on (1) ideas or information explicitly stated 

in the reading material, (2) the reader's intuition, and 

(.3) the reader's personal experiences (p, 21). Representa

tive tasks include inferring about: additional supporting 

details; sequencing of events; comparisons involving 

characters, time, or places; and cause and effect relation

ships . 

Study of Barrett's explanations suggested that 

specific inferential tasks are most appropriately developed 

as an outgrowth of stylistic and content features of the 

textual material. In other words, the types of inferential 

items generated from written material are primarily 

influenced by the nature of the selection, and only 
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secondarily, if at all, by the motives of the individual 

creating comprehension questions. 

This aspect of Barrett's criteria proved too 

restrictive for the researcher. Frequently, the range of 

ideas within the content segments was too limited, 

particularly since three interpretive questions had to 

be generated from each segment, and Barrett's criteria were 

not always applicable. In these instances, the researcher 

adopted the rationale and suggestions proposed by Valmont 

(1972) in "Creating Questions for Informal Reading Inven

tories." Whereas Barrett's (1968) taxonomy is structured 

in a hierarchy of cognitive abilities, Valmont's (1972) 

question models are organized according to skills of reading 

comprehension. 

Valmont's examples of question types often specify, 

or at least imply, the level of thinking involved, and his 

rationale is based in part on the need to assess certain 

comprehension skills (hence, certain thinking skills) . In 

discussing inferences, for example, he states: 
v. 

In some IRI passages there are statements 
through which the author intentionally tries to 
convey an idea without directly stating it, and 
the reader's task is to infer a judgment or 
deduction which corresponds to the author's 
implication. It is sometimes necessary, however, 
to ask the student to make an inference when no 
implication was intended by the author. In this 
case the inference made is a judgment or a 
deduction which grows logically from the facts 
stated in the IRI passage. 
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Examples: 

Why do you believe the shopkeeper was either 
rich or poor? 

What makes you think Mr. Beard was or was 
not a baby when his father became a citizen? 
(p. 510). 

In developing questions that require the reader to 

draw conclusions, Valmont (1972) explains: 

In order to answer these questions, the pupil 
must draw his conclusion from two or more facts 
stated in the passage. Conclusions may also be 
drawn from inferences at times, if two separate 
inferences are made from two statements and a 
conclusion is drawn based upon the two infer
ences. Drawing conclusions must be distinguished 
from making inferences, since the two question 
types measure slightly different abilities. An 
inference, as defined here, is made from one 
source of information presented in the passage, 
but a conclusion is drawn from two or more 
sources of information in the passage. 

Examples: 

Why do you or don't you think Mike would 
like truck drivers? (Stated; Mike liked far 
away places. Stated: Truck drivers talked 
about far away places.) (p. 510). 

Valmont's (1972) logic and recommended procedures 

allowed the researcher more latitude and flexibility in 

developing items of interpretive comprehension. In applying 

his rationale, the limited content in the story segments did 

not exert as much influence on the question developing 

process as would have been the case had Barrett's (1968) 

criteria been adhered to exclusively. Since, according to 

Valmont's (1972) formulations, a single source of 
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information may become the basis of a question, his approach 

proved more workable and was applied when necessary. 

Construct Validity of Items 

All items were examined for construct validity 

according to the specified criteria by two independent 

judges. One judge was a doctoral student in reading at The 

University of Arizona; the other had an earned doctorate in 

the same field, from the same institution. In addition to 

designating whether each item was literal or interpretive, 

the judges also determined whether the questions did in fact 

represent the ideas specific to the content segments from 

which they were drawn. When disagreement arose, changes 

were made until total agreement was reached between the 

researcher and both judges. 

Procedures; Pilot Study 

From March 25, 1974 to April 17, 1974 a pilot study 

was conducted at Apollo Jr, High School, Tucson, Arizona. 

The purpose of the study was twofold: 

1. To determine the validity of the assumptions upon 

which the instruments and procedures for collecting 

the data were based, especially regarding the 

subjects' ability 

a, to complete the reading tasks within the 45^50 

minute periods dictated by the school's daily 

class schedule, and 
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b, to understand what was required in order 

to complete the reading tasks. 

2. To establish difficulty indices of the individual 

questions in the literal and interpretive item 

pools in order to facilitate selecting items for the 

final instruments which would maximize the 

probability for significant differences in compre

hension performance between the two selections. 

Organization of Trial Items 

The items from each content segment in the literal 

comprehension pool were randomly assigned to one of three 

questions sets per reading selection. The same procedure 

was employed for the interpretive items. Each literal 

question set was then randomly paired with an interpretive 

set. This resulted in three trial sets of comprehension 

tasks for each story, each set consisting of one literal and 

one interpretive question from each content segment, or a 

total of 30 literal and 30 interpretive items per story 

tsee Table 2). Each trial set over Story A was then 

randomly paired with a trial set from Story B (see Appendix 

B for the specific items in each trial set). 

The literal and interpretive items were alternated 

in each trial set, beginning with the literal item for each 

respective content segment. This presented the overall 

effect of sequential ordering from the beginning of each 
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Table 2. Question Distribution: Pilot Study, Trial Question 
Sets for Reading Selections A and B 

Question Question Question 
Set I Set II Set III 

Approximate 
Running Word Literal/ Literal/ Literal/ 
Interval Inferential Inferential Inferential 

1-60 1+1 
61-120 1+1 

121-180 1+1 
181-240 1+1 
241-300 1+1 

Passage 1 
totals: 300 wds 5+5 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

5 + 5 5 + 5 

301-360 1+1 
361-420 1+1 
421-480 1+1 
481-540 1+1 
541-600 1+1 

Passage 2 
totals: 300 wds 5+5 

1 
1 
1 
1 
1 

+ 
+ 
+ 
+ 
+ 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

5 + 5  5 + 5 

Selection 
totals: 600 wds 10 + 10 10 + 10 10 + 10 

Grand totals per selection: Literal items = 30 
Inferential items = 30 
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story to its conclusion. However, within some content 

segments perfect sequencing was not possible, since the 

information from which an interpretive item was drawn 

sometimes preceded the content forming the basis for the 

literal item with which it was paired. This was unavoidable 

due to the random selecting and pairing of the questions by 

content segments from the two item pools. 

Ordering by question type within each content 

segment resulted in all literal items being odd numbered and 

all interpretive items being even numbered. This facili

tated scoring, item analyses, and comparisons. 

Sample 

A sample of 45 subjects, stratified by sex and grade 

level, was randomly selected from the population. The 

sample consisted of 12 girls and 13 boys in eighth grade, 

and 11 boys and 9 girls from seventh grade. The mean grade 

level score of the entire sample on the Gates-MacGinitie 

"Comprehension" subtest was 6,08. Subgroup means of the 

eighth grade boys and girls were 6,09 and 6,5 respectively; 

for the seventh graders, the boys' mean was 5,56 and the 

girls' was 6,15. 

The members of each subgroup were randomly assigned 

to one of the three sets of combined trial items. Each 

trial set, therefore, was tested on 15 subjects. 
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Administration of the Instruments 

Each subject was individually administered both 

reading selections and the assigned trial set of questions 

during one testing period. For each trial set, the order 

of presentation was balanced by having 7 subjects read 

Story A followed by Story B. For the remaining 8 subjects, 

the order was reversed. The testing was conducted by the 

researcher and by a reading teacher at the school. The 

teacher had previous training with informal assessment 

procedures and was thoroughly briefed by the researcher 

regarding the routine being utilized in collecting the 

data for the pilot study. 

Each subject was met by the examiner at the 

beginning of the student's regularly scheduled language 

arts period and was escorted to one of several study areas 

away from the classroom. Prior to actual testing, subjects 

were informed that they had been randomly chosen to 

participate in a study designed to explore possible reasons 

why students frequently understand some stories they read 

better than others. It was explained that they were being 

asked to read parts of two stories, each of which would be 

followed by some questions about the content. They were 

also instructed that no aid of any type would be given 

during the reading and that comprehension items could be 

repeated, but not rephrased. Each subject was then en

couraged to try his best and was assured that results of 
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his/her performance would be kept confidential. This latter 

point was reinforced by showing the subjects that no names 

appeared on any of the materials, only numbers and letters 

identifying sex, grade placement, and testing sequence. 

Although each subject- was afforded the opportunity to 

return to the classroom rather than participate, none 

elected this option. 

Subjects were presented with a printed copy of the 

appropriate story passage and were told to indicate when 

they had finished reading the material. The examiners were 

equipped with marking copies of the trial questions being 

administered. 

In performing the tasks, subjects read the passages 

from each story silently. As each passage was completed, 

the appropriate trial questions were read by the examiner. 

Responses were given orally by the subjects and recorded in 

writing by the examiner, 

Scoring of Comprehension Items 

All comprehension protocols were scored independently 

by both examiners. No scoring key was pre-determined; 

responses were judged appropriate or inappropriate relative 

to the specific content from which each item had been 

generated. A reliability formula, ̂  of"checkirit^s 

CLewin, 1947, p, 209), was employed to estimate the 

magnitude of agreement between the researcher and the 
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teacher/examiner in scoring each literal and interpretive 

question as well as the total items in each of these 

categories. The results of this analysis are presented 

in Tables 3 and 4. 

The reliability coefficients for individual literal 

items (Table 3) ranged from .93 to 1,00, with only one 

question out of 60 not receiving perfect agreement, The 

coefficient for the total group of literal items was ,998, 

The coefficient for the total number of interpretive 

items (Table 4), ,983, was slightly lower than the coeffi

cient of the total literal. For individual interpretive 

questions, the coefficients also ranged from ,93 to 1,00, 

Forty-six out of 60 interpretive items had perfect agreement. 

Evaluation of Testing Procedure 

Observations made during the pilot study indicated 

that the subjects understood what was required of them and 

that they were capable of completing the entire task. 

However, substantial variation in the amount of time 

necessary to complete the total task (reading both stories) 

was noted. Some subjects finished in as little as 20 

minutes; for others, the full 50 minutes was barely 

sufficient. Consequently, it was decided that during the 

major study subjects would read only one story during a 

single testing period. This procedure would be replicated 

with the second story on the following day. This seemed 
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Table 3, Inter-Judge (Researcher-Teacher/Examiner) 
Reliability Coefficients for Trial Items: Literal 

Item 
Number 

Trial Set 1 Trial Set 2 Trial Set 3 
Item 

Number Story A Story B Story A Story B Story A Story B 

1 1. 00 1.00 .93 1.00 1.00 1.00 
3 1.00 1.00 1.00 1.00 1.00 1.00 
5 1.00 1.00 1.00 1.00 1.00 1.00 
7 1.00 1. 00 1.00 1.00 1.00 1.00 
9 1.00 1.00 1.00 1. 00 1.00 1.00 
11 1.00 1.00 1.00 1.00 1.00 1.00 
13 1.00 1.00 1.00 1. 00 1,00 1.00 
15 1.00 1.00 1.00 1,00 1.00 1.00 
17 1,00 1.00 1.00 1,00 1.00 1.00 
19 1,00 1. 00 1. 00 1. 00 1.00 1.00 

Average 
of sets H

 
• O
 
o
 

H
 

• O
 
o
 

.99 1.00 1.00 1.00 

Average of all literal items: .998 

Table 4. Inter-Judge (Researcher-Teacher/Examiner) 
Reliability Coefficients for Trial Items: 
Interpretive 

Trial Set 1 Trial Set 2 Trial Set 3 

Number Story A Story B Story A Story B Story A Story B 

2 1, 00 .93 1.00 .93 1.00 1.00 
4 1.00 .93 1.00 1.00 1.00 1.00 
6 1.00 1.00 1.00 .93 .93 1.00 
8 1.00 .93 1.00 1.00 1.00 1.00 

10 1.00 .93 1.00 1. 00 1.00 1.00 
12 .93 1.00 1.00 1.00 .93 1.00 
14 1.00 1.00 1. 00 1.00 1.00 1.00 
16 1.00 1.00 .93 1.00 .93 1.00 
18 1.00 .93 .93 1.00 1.00 1.00 
20 1.00 1,00 1.00 .93 1.00 1.00 

Average 
of sets .99 .965 . 986 .979 .979 1.00 

Average of all interpretive items: .983 
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particularly appropriate since in the major study, unlike 

the pilot, subjects would read part of each selection 

orally, with the probable effect of lengthening even further 

the amount of time necessary for completion of the total 

task. 

Evaluation of Item Difficulty 

A major purpose in conducting the pilot study was to 

ascertain the difficulty indices of all trial items. This 

was desired in order to help select questions for one story 

that would be more difficult than those accompanying the 

other, thus enhancing the probability of differences in 

comprehension during the major study. Therefore, all 

questions were grouped by story and ordered by content 

segments. The difficulty indices, represented by the 

proportion of correct responses each item received, were 

calculated based on procedures suggested by Garrett (1958, 

p. 363) , The results are presented in Table 5. 

As can be seen from the data in Table 5, there was 

substantial variation in the difficulty indices both within 

and among the question categories, content segments, and 

stories. Comparing the average difficulty indices of all 

items from Story A (.51) with all items from Story B (..44) 

indicated that, collectively, questions from the former 

tended to be easier than questions from the latter. However, 

designating Story A as the selection to be accompanied by 
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Table 5. Difficulty 
Story B 

Indices of Trial Items from Story A and 

Story A Story B 

Item 
Number 

Trial Item Set Trial Item Set 

Segment 
Item 
Number 1 2 3 1 2 3 

1 1 
2 

.53 

.27 
. 60 
. 20 

.07 

.33 
. 53 
.67 

.27 

.40 
.07 
.67 

2 3 
4 

.87 

.47 
. 60 
.53 

.80 

.60 
. 20 
.40 

.53 

.60 
.40 
.47 

3 5 
6 

.60 

.13 
. 20 
.53 

.73 

.47 
.47 
.20 

.20 

.20 
1.00 
.40 

4 7 
8 

.67 

.67 
.33 
.33 

.53 

.33 
.80 
.20 

.13 

.13 
.07 
.80 

5 9 
10 

.60 

.27 
.67 
.00 

.80 

.67 
.67 
.20 

.67 

.20 
.20 
.80 

6 11 
12 

.80 

.47 
.80 
.13 

.60 

.20 
.73 
.27 

.53 

.27 
.60 
.60 

7 13 
14 

.20 

.47 
.73 
,40 

.67 

.47 
.27 
.07 

.60 

.07 
.73 
.33 

8 15 
16 

. 60 

.73 
1.00 
.73 

.47 

.33 
. 60 
.27 

.93 

.53 
.73 
.27 

9 17 
18 

.47 

.53 
.60 
. 53 

.60 

.60 
» 87 
.33 

.53 

.13 
.87 
,40 

10 19 
20 

.60 

.53 
,27 
.67 

.67 

.20 
.80 
.33 

.20 

.40 
.27 
.07 

Average sets . 52 .49 .51 .46 ,38 .49 

Average stories .51 * 44 

aOdd-number 
interpretive, 

items are literal t even--numbered are 
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questions with higher difficulty indices based on this 

difference alone, merely an average, was not satisfactory. 

Since, to preserve the necessary adequate coverage across 

stories, one item from each category (literal and interpre

tive) was desired from each content segment, the data were 

reordered. For each content segment of both stories, the 

literal and interpretive questions having the highest and 

lowest difficulty indices were polarized for comparison. 

The polarized proportions were averaged for each story and 

the magnitude of differences from high-low comparisons 

between stories was determined. The results of this 

reordering and manipulating of the data are reported in 

Table 6. 

In comparing the average of the highest difficulty 

indices items from Story A (.661) with the highest diffi

culty indices items from Story B (.656), virtually no 

difference was found between the sets of questions. A 

difference was noted between the question sets having the 

lowest average difficulty indices, however, Story A being 

.326 and Story B, .251. Thus, the greatest magnitude of 

difference between the highest items from one story and the 

lowest from the other occurred with the least difficult 

questions (per category and content segment) from Story A 

were compared with the most difficult questions (per 

category and content segment) from Story B. On this basis, 
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Table 6. Items with the Highest (H) and Lowest (L) Diffi
culty Indices from Each Content Segment: Story A 
and Story B 

Story A Story B 

Literal Interpretive Literal Interpretive 

Segment H1 L1 H2 L2 H3 L3 H4 L4 

1 .60 .07 .33 . 20 .53 .07 .67 .40 
2 . 87 . 60 .60 .47 .53 .20 .60 .40 
3 .73 .20 .53 .12 1.00 .20 .40 .20 
4 .67 . 33 .67 .33 . 80 .07 .80 .13 
5 . 80 .60 .67 .00 .67 .20 .80 .20 
6 .80 . 60 .47 .13 .73 .53 .60 .27 
7 .73 . 20 .47 .40 .73 .27 .33 .07 
8 1 .00 .47 .73 .33 .93 .60 .53 .27 
9 . 60 .47 . 60 .53 .87 .53 .40 .13 
10 .67 .27 .67 . 20 .80 .20 .40 .07 

Ave. .747 .381 .574 .272 .759 .287 .553 .214 

Ave. Hj+h2 = .661 Ave. H3+H4 
= .656 

Ave, ^2+^2 = .326 Ave. L3+L4 
= .251 

Differences * f 

High Ave. Story A - Low Ave. Story B = . 41 

High Ave. Story B - Low Ave. Story A = ,33 
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as chosen to be represented by the easier set of 

The item analysis aspect of the pilot study proved 

y in one important respect: in the construction of 

reading assessments, the difficulty factor of items 

generated from textual material can vary substantially. 

According to the data collected from this sample, for 

both stories could have been accompanied by sets of 

questions with comparable difficulty indices. The average 

difficultly index could have ranged from a relatively high 

.65 to a 

within a 

relatively low .32. Also, the difficulty indices 

carefully selected set of items could have ranged 

from .0 to 1,0. 

Final Selection 

accompani 

interpret 

each cont 

pilot stu 

employed 

difficult 

items) . 

F 

questions 

.661: the 

of Items 

s reported, Story A was chosen as the selection 

ed by the easier questions, The literal and 

ive item with the highest difficulty index from 

ent segment was selected exactly as worded in the 

dy question sets. The same procedure was 

for Story B, except the items with the lowest 

y indices were chosen (see Appendix C for final 

or the refined instruments used in the major study, 

over Story A had an average difficulty index of 

average indices of the literal and interpretive 
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items were .747 and .574 respectively. Questions chosen for 

Story B had an average difficulty index of .251, with .287 

for literal items and .214 for interpretive items (refer to 

Table 6) . 

Procedures: Major Study 

Data for the major study were collected at Apollo 

Jr. High School, Tucson, Arizona from April 29 to May 24, 

1974. A sample of 40 subjects, stratified by sex and grade 

level, was drawn from the total population (excluding the 

participants in the pilot study). The sample consisted of 

11 boys and 11 girls in eighth grade, and 10 boys and 8 

girls from grade seven. The mean grade level score of the 

entire sample on the Gates-MacGinitie "Comprehension" 

subtest was 5.96. Subgroup means of the eighth grade boys 

and girls were 6.2 and 6.1 respectively; for seventh graders 

the boys' mean was 5,93 and the girls' was 5.57. 

To control for order and sequence effects in adminis 

tering the instruments, the numbers of each subgroup were 

sequentially assigned by random selection to one of the 

following balanced combinations: 

A o s, 
a b 

+ B ° = SK a b 
B O S ,  

3. b 
+ A °=sJ, a b 

A s o. 
a b 

+ B s o .  
a b 

B S*°K a. d + A 
s o, 
a b 

A °asb + B sa°b B °asb + A s o« 
a b 

A sa°b + B °asb B sa°b + A s o .  
a b 



in which: 

A = Story A, "Kill or Be Killed" 

B = Story B, "The Get-Away Boy" 

oa = first passage of story read orally 

o^ = second passage of story read orally 

sa = first passage of story read silently 

s^ = second passage of story read silently 

This balanced design permitted the observation and 

collection of oral reading errors over both passages of each 

selection as well as the sampling of comprehension through

out each story. 

Administration of Instruments 

The exact testing procedure and administration 

conditions utilized in the pilot study were replicated for 

the major study with these exceptions; 

1, Subjects read and answered questions to only one 

story during a single testing period, 

2, Subjects read one of the two passages for each 

story orally. The oral reading was taped on 

cassettes using a Soundesign Model 7620 portable 

recorder, 

3, Only the researcher was involved in collecting the 

data during the major study. 
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Scoring of Comprehension Protocols 

A scoring key of correct responses was developed 

from the appropriate items on the comprehension protocols 

evaluated during the pilot study (see Appendix D for scoring 

key). Using these criteria, the researcher scored all 

responses to the comprehension items as correct or incor

rect. To check the reliability of the researcher's scoring, 

a random sample of 25% of the comprehension protocols (200 

literal items and 200 interpretive items) were also scored 

by an independent judge, a doctoral student in reading at 

The University of Arizona. Lewin's (1947) reliability 

formula, as previously described, was employed to estimate 

the magnitude of agreement between the researcher and judge 

in scoring the protocols with the use of the scoring key. 

Results are reported in Table 7. 

Table 7. Inter-Judge Reliability Coefficients for Major 
Study Comprehension Items 

Literal Interpretive Total 

Researcher-Judge .995 , 990 .992 

The reliability coefficients for all three compre

hension scores were ,99 or above. The highest magnitude of 

agreement was reached over the literal items, with a 
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or differences, in compre-

coefficient of .995. The interpretive comprehension scores 

had a coefficient of .990. The actual number of disagree

ments on any single protocol never exceeded one for any of 

the three comprehension totals'. 

Analysis of Comprehension Performance 

The primary interest of the researcher was in 

evaluating certain qualitative properties of word recogni

tion errors associated with variation in comprehension 

performance. The research hypotheses were formulated on 

the assumption that variation, 

hension existed a priori. Therefore, any differences in 

comprehension performance between the two stories were 

treated as procedural considerations, rather than as 

findings resulting from investigating the research hypoth

eses, Since provision to maximize the probability of 

differences in comprehension had been included as a design 

feature, an analysis of this performance is presented in 

this chapter. 

Variations in compreherision performance between 

Story A and Story B were expected when the following 

comparisons were made: (1) tot£il comprehension Call items), 

(2) comprehension of literal items only, and (3) compre

hension of interpretive items only. The ranges, means, and 

mean differences for each of th 

are presented in Table 8, 

ese comprehension measures 
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Table 8. Ranges, Means, and Mean Differences for Total, 
Literal, and Interpretive Comprehension Scores 
for Story A and Story B 

Type of Comprehension N Range Mean Mean Difference 

Total Score: Literal 
and Interpretive 
(Maximum - 20) 

Story A 40 4-17 11,125 Story A: + 4.825 
Story B 40 2-12 6.3 

Literal Score 
(Maximum = 10) 

Story A 40 3-10 6.9 Story A: + 2.975 
Story B 40 0-8 3.925 

Interpretive Score 
(Maximum = 10) 

Story A 40 1-9 4.225 Story A: + 1.85 
Story B 40 0-5 2.375 

Inspection of the data indicated that differences 

occurred in the anticipated direction: for each of the three 

measures, the mean comprehension performance on Story A was 

greater than the corresponding mean performance over Story 

B. To determine whether the magnitude of these differences 

attained statistical significance, an appropriate test 

statistic was selected. Since the comprehension data 

consisted of two sets of measurements on the same indi

viduals, a t test for correlated data from small samples was 
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employed. The t values were obtained using the formula 

t = (Downie and Heath, 1970, p. 185), in which: 
D _ 

D = Mean difference (X-Y) 

S— = Standard Error of mean difference ( 
/FFT 

The D, Sp, and t values from each test of significant 

differences are reported in Table 9. 

Table 9. Mean Difference, Standard Error of Mean 
Difference, and t Values for Total, Literal, and 
Interpretive Comprehension Scores 

SD 

Total Comprehension 

Literal Comprehension 

Interpretive Comprehension 

df's = 39 tfor each test) 

4.825 

2.975 

1.85 

322 

249 

25 

14.98 

11.947 

7.4 

The following null hypotheses were tested at the 

,01 level: 

1, in Total Comprehension: Story A = in Total Compre

hension: Story B. 

2, in Literal Comprehension: Story A = m Literal 

Comprehension; Story B, 

3, in Interpretive Comprehension: Story A = m 

Interpretive Comprehension: Story B, 
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The t values computed for each test were found to be 

significant at the specified level; therefore, each null 

hypothesis was rejected. For each of the three measures, 

the mean comprehension performance on Story A was signifi

cantly greater than the corresponding performance on Story B 

Transcription of Oral Reading Errors 

Word recognition errors observed during each 

subject's oral reading were transcribed from the cassette 

tapes onto printed copies of the appropriate story passages. 

A standard notation system used in informal reading assess

ments at the Reading Clinic, The University of Arizona, was 

employed to denote errors of substitution, omission, and 

insertion. Substitutions were indicated by crossing out the 

original stimulus and writing the substitute above it, 

Omissions were noted by lining out the stimulus word, and 

insertions were indicated by writing and carating in the 

word or phrase added to the original sentence by the reader. 

The commission of such errors was judged on the basis of the 

reader's final rendition of each sentence; no notations of 

repetitions or hesitations were indicated on the word 

recognition protocols. The transcribing procedure was 

straightforward save for the following cases: 

1, Utterances not recognized as representing actual 

words in the English lexicon were phonemically 

spelled above the apparent printed stimulus word or 
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above the juncture where they had been inserted into 

the printed sentence. 

2. Utterances in which it was judged impossible to 

perceive any distinct phonemic characteristics were 

denoted by writing a question mark either above the 

apparent printed stimulus word or above the juncture 

where they had been inserted into the printed 

sentence. 

3, Refusals to attempt a pronunciation of unrecognized 

stimulus words were marked as omissions. 

To check the reliability of the researcher's 

transcription of errors, a random sample of 15% of the word 

recognition protocols were also transcribed from the tapes 

by an independent judge, a faculty member of the Reading 

Department at The University of Arizona, 

Lewin's (.1947) reliability formula (see page 54) was 

used to estimate the magnitude of exact-word agreement 

between the researcher and judge in transcribing the errors. 

In applying the basic formula, the value in the numerator 

consisted of the number of actual agreements. The value in 

the denominator included the total number of actual agree

ments plus the number of disagreements. Since agreement was 

defined as exact-word transcription, separate analyses for 

substitution, omission, and insertion transcription errors 
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were not computed. The coefficient estimating the magnitude 

of agreement was found to be .97. 

Assumptions Underlying the Analyses of 
Oral Reading Errors 

1. In order to examine the communication of ideas 

through written language, semantic and syntactic 

features must be viewed as interactants. Meaning, 

as conveyed through sentences, is a product of 

syntactically cued relationships between and among 

lexical items. How relationships are cued 

syntactically may be illustrated by the following 

string of words, which is grammatically acceptable: 

Bumphy is a flot. 

As Goodman has pointed out (Smith et al. 19 70, pp. 

249-251), understanding of language structure 

(knowledge of syntax) allows one to realize the 

relationship established between "Bumphy" and "flot" 

even though these labels do not represent real 

concepts. Substituting actual lexical items for 

"Bumphy" and "flot," but wrenching the syntactical-

structural feature, produces a string of words that 

is nonsensical, even though individually the words 

have lexical or grammatical meaning: 

is boy Jimmy a . . . 

In this example, since there is no comprehensible 

structure and, hence, no syntactically cued 
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relationships among the words, even less information 

(meaning) is generated than in the former. Semantic 

potential of a sentence, therefore, is limited by 

the syntactical-structural component: in language 

represented graphically, syntactic acceptability is 

a necessary but not sufficient condition for the 

generation of meaning. 

The amount of information (the semantic capacity) a 

sentence may generate is limited depending upon its 

syntactic/semantic acceptability (grammaticality). 

In order for a sentence to generate maximum informa

tion it must be completely grammatical, "Sentences" 

which are only partially acceptable, therefore, 

cannot possess the information capabilities of 

sentences which are totally acceptable, because the 

ungrammatical portions confound the interpretation 

of meaning. Some information may be generated 

through a sentence that is only partially 

syntactically/semantically acceptable. The string 

of words 

Jim went lake to blue the . . . 

is acceptable only through "went," It does not 

possess maximum capability of providing meaning? it 

does generate some meaning: the idea that "Jim went" 

is conveyed. Strings of words, therefore, that are 

intended as sentences (the expression of a complete 
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thought or idea) do not have to be totally 

syntactically/semantically acceptable to provide 

information. Such "sentences" are limited, how

ever, in their information rendering capability. 

3. How much information is provided by a sentence which 

is only partially syntactically/semantically 

acceptable and to what extent the information is 

internalized can only be assumed as these are, in 

part, functions of the participant's propensity to 

insist upon meaning in a language-based experience. 

The individual's ability to synthesize the partial 

information into the total semantic context of the 

communication experience enables him to construct 

meaningful relationships between and among 

"sentences" even though one or more of the 

sentences may not be completely syntactically/ 

semantically acceptable. 

Method of Analysis: Syntactic/Semantic 
Acceptability 

To determine the syntactic/semantic acceptability 

CS/SA) of word recognition errors, each substitution, 

omission, and insertion was evaluated in relation to its 

effect on the grammaticality of the sentence in which it 

occurred. For purposes of establishing grammatical 

parameters, "sentences" were defined structurally as 

independent clauses (Pence and Emery 1963, pp. 8-20), Three 
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analytical schemata were employed to assess the syntactic/ 

semantic acceptability properties of the errors. 

Schema la. The first schema was patterned after a 

system utilized by Weber (1970). Through Weber's approach, 

errors were evaluated in terms of the preceding context and 

then in terms of the error's effect on the subsequent 

grammatical structure of the sentence. Each error was rated 

as either: (Type 1) syntactically/semantically acceptable up 

to and including the error and to the end of the sentence; 

(Type 2) syntactically/semantically acceptable up to and 

including the error, but not to the end of the sentence; 

(Type 3) syntactically/semantically unacceptable up to and . 

including the error, and therefore unacceptable to the end 

of the sentence.1 The following ratings exemplify each 

categorization: 

Stimulus Response Rating 
"fSe 

My flashlight was in J&f flashlight was in Type 1 

place. place. (Substitution, 

protocol #36) 

1, In case of omissions, the preceding context 
included the word immediately following the omission since 
the error was actually the absence of a word originally 
appearing in the written text. Otherwise, omissions could 
have only been rated as Type 1 or Type 2. 



Stimulus 

X could see the dark 

forms of the trees, 

The flashlight would 

go off and show him 

in all his magnificence, 

. . . and now they know 

who pulled the ripoff. 

It was dark and gloomy 

like a hidden chamber. 

From behind the windows 

he pulled out a short, 

heavy board. 

Response 

I could see dark 

forms of the trees, 

(Omission/ protocol 

#28) 

The flashlight would 

go off and show him 

of , 
xn all^his magnificence, 

(Insertion, 

#37) 

protocol 

. . . and now they know 

^hocu I 
wha. pulled the rxpoff, 

(Substitution, protocol 

#39) 

It was dark and gloomy 

like hidden chamber, 

(Omission, protocol 

#40) 

From behind 

he pulled o 

heavy board 

Vv 
it a short, 

(Insertion, 
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Rating 

Type 1 

Type 1 

Type 2 

Type 2 

im 
vthe windows Type 2 

protocol #39) 



Stimulus 

We're the ones that are 

hot, Birdie. 

75 

Rating 

Type 3 

The flashlight would go 

off and show him in all 

his magnificence. 

Type 3 

The bait was part of a 

freshly killed animal. 

Type 3 

Response 
Th^ 

We're the ones tha£ are 

hot, Birdie. (Substitu

tion/ protocol #33) 

The flashlight would go 

off and show him in all 

his^magnificence. 

(Insertion, protocol 

#17) 

The bait was part a 

freshly killed animal. 

(Omission, Protocol 

#33) 

All errors were judged in terms of preceding and 

succeeding grammatical context. In instances of multiple 

errors within a single sentence, the unaltered text up to 

the initial error constituted the preceding context; since 

the analysis was based on the reader's final utterances, 

the succeeding context included all subsequent errors, For 

errors subsequent to the initial one, the preceding context 

included all subsequent errors, Errors occurring on the 

initial word in a sentence were considered as having 

acceptable preceding context. 
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Applying Weber's schema, as presented, was practical 

for all errors except Special Cases A and B as described on 

page 68. For these exceptions, the following criteria were 

developed. 

1. Special Cases; A. Utterances in this category were 

divided into two classes: "nonwords" and "nonsense 

words." Nonwords were defined as utterances not 

recognized as actual words in the English language. 

Examples from protocols included: "moomur" for 

"murmur," "shimped" for "shimmied,11 "pleece" for 

"place," "declaying" for "decaying," Nonwords were 

rated grammatically in relation to the sentences 

based on judgments regarding the reader's intonation 

pattern and use of inflectional endings when 

uttering the nonword. This decision was influenced 

by the procedures and suggestions of Goodman and 

Burke (1972), Nonsense words were identified as 

utterances that could represent actual words in the 

English lexicon, but in the form rendered, were 

incorrect. Examples from protocols included 

"gloomed" for "gloomy," "nevers" for "never," and 

"storages" for "storage," In using Weber's scheme, 

nonwords could receive any S/SA type rating; 

nonsense words could only be rated as Type 3, 

2, Special Cases: B. Since it was impossible to disr-

tinguisii any distinct phonemic characteristics or 
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intonation patterns in these utterances, all were 

arbitrarily rated as Type 3. 

Schema lb. In order to examine more carefully,the 

S/SA property of each error in relation to grammatical 

structures within sentences, a second schema, developed by 

the researcher, was also employed. Using Weber's schema, 

errors were ultimately analyzed in terms of grammaticality 

at the sentence level; the researcher's schema permitted 

analysis of the S/SA property both at the sentence and 

phrase level simultaneously and was especially constructed 

for analyzing multiple-error sentences. Four rating 

categories were established which considered the internal 

as well as the overall grammatical acceptability of each 

sentence in which the target error occurred: 

1. Type I. The sentence is grammatically acceptable; 

therefore, this error is grammatical, 

2. Type II. The sentence is ungrammatical, but this 

error has not influenced the change to ungrammati^ 

cality by either causing or affecting it. This 

error is grammatically acceptable to the internal 

structure in which it occurs, either in the form of 

the original stimulus or as reconstructed by the 

reader, but occurs in a sentence whose grammaticality 

has been rendered unacceptable as the result of some 

other error. 
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3. Type III. The sentence is ungrammatical, and this 

error has affected the ungrammaticality to the 

extent that the reader failed to alter the subse

quent grammar of the sentence to agree with the 

change resulting from the commission of this error. 

4. Type IV. The sentence is ungrammatical and this 

error is directly responsible for the change from 

grammatical acceptability to unacceptability. This 

error, unlike Type III, has caused the ungram

maticality. 

The following analyses exemplify the application of 

these criteria. 

"I had ̂  rifle with me in case I needed it, and a 

bottle of tea sweetened with honey." 
(Protocol #19) 

Analysis; This sentence is grammatically acceptable; 
both errors are rated Type I, 

"As soon as I overheard the man talking about tS^t 
VVfirir 

big lion, I wanted to see him close at hand and 

get a picture of him." 
{Protocol #23) 

Analysis; This sentence is ungrammatical; the first 
error is rated Type II and the second error is rated 
Type IV. The substitution of "want" has shifted verb 
tense, therefore causing the sentence to be ungram
matical. 
/M Lftiv 
"Old storage cartons and boards "lay everywhere," 
^ (Protocol #24) 

Analysis; This sentence is ungrammatical; the first 
error is rated Type III and the second error is rated 
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Type II. The insertion of "an" has affected the 
grammaticality, but has not caused it because the 
reader could have adjusted the subsequent language 
to agree with the initial error. 

Special Case A utterances (refer to page 76) 

received treatment similar to that in Schema la: nonwords 

could receive any type rating; nonsense words received Type 

IV ratings. Special Case B utterances were automatically 

scored as Type IV errors. 

The application of this second schema was con

siderably more complicated than implementing Weber's system, 

as it required more judgmental decisions when rating 

multiple-error sentences. For example, since the intent of 

this second schema was to focus on the S/SA property of 

syntactic structures within the overall sentence, an analysis 

of the internal grammatical quality was required. To 

accomplish this, when a sentence was identified as ungram-

matical, the point at which the grammaticality broke down 

was ascertained. The grammatical structure of the remaining 

portion of the sentence was then, analyzed separately, and 

the errors occurring within it were subjected to the same 

set of rating criteria. This afforded the opportunity to 

judge the effect of each error on grammatical acceptability, 

even if a multitude of errors occurred in a sentence. The 

following explanation exemplifies how this operation was 

affected. 
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"Two men wfe^e hunched//over "a, broken v?mHtfaegich." 

Analysis: This sentence is ungranunatical. The first 
breakdown of grammar occurs in the structure of 
predication; since the substitution of "was" caused 

\ the ungrammaticality, this error is rated Type IV. 
The second breakdown of grammar occurs after the 
substitution of "them." Since the reader could have 
constructed a grammatically acceptable unit following 
"them" by making adjustive errors, this substitution 
has not caused, but has affected the grammar and is, 
therefore, rated Type III. The last substitution 
serves the same syntactic function as the original 
stimulus word and is acceptable in the altered version 
of the sentence. It is rated Type II. 

Figure 1 presents a flow chart illustrating how the criteria 

were applied, decisions were rendered, and ratings were 

assigned, 

Schema lc. The final schema employed by the 

researcher considered S/SA of sentences only and included 

all sentences in the stories, not just those in which 

errors occurred, The protocols for each story were 

inspected and frequency tabulations were made for; 

1. The number of sentences which were errors-free. 

2, The number of sentences which contained errors , but 

the sentences were grammatical. 

3. The number of sentences which contained errors and 

the sentences were ungrammatical. 

Method of Analysis: Semantic Similarity and 
Meaning Change 

The methods employed by the researcher were based 

upon formulations from Goodman and Burke's t1972) Reading 



Does the sentence 
contain any errors? 

Is the sentence 
grammatically 
acceptable? 

-?{no)-* 
Does the grammar of 

the sentence breakdown 
at only one point? "•© 

x 
Determine the approxi
mate points at which 

the grammar breaks down. 

Each structural unit from 
one point of breakdown to 
the next is treated as a 
separate unit for analysis. 

Determine the 
point at which 
the grammar 
breaks down. 

Does this point 
fall on a 

specific error? 

Unit a. 
--•y Unit bf 

--•Unit z. 

Proceed to next 
sentence 

Determine which error, 
because.the reader 

failed to react to it 
with subsequent adjustive 
errors, has affected the 
grammatical breakdown. 

Rate 
'this error\ 
Type III Rate 

'all othei 
/errors: Type 

II 

Figure 1, Decision Map for Application of S/SA Schema lb •= Schematic 
Criterion; O = Decision Based on Schematic Criterion; A = Rating of 
Error Cs) , 
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Miscue Inventory. In their procedures, the results of three 

separate but related analyses for each miscue are treated as 

functions for determining comprehension loss, The three 

analyses concern concepts of correction behavior, semantic 

acceptability and meaning change. For each miscue the 

ratings from these analyses are combined into patterns which, 

depending on their characteristics, are said to indicate: 

"no loss of comprehension," "partial loss of comprehension" 

or "loss of comprehension" (p. 75) . 

Since the study being reported was concerned with 

evaluating specific substitution errors rather than the 

reader's processing strategies] the system utilized by the 

researcher was, in essence, only theoretically analogous to 

Goodman and Burke's procedures, 

The researcher's system for analyzing semantic 

similarity (S-S) and determining meaning change was a three 

phase operation which involved CI) determining the extent to 

which substitutions altered the original intended meaning of 

the text at the word/phrase le^ el, ( .2)  assessing the S/SA 

property of each substitution to determine whether the 

semantic capacity at the sentence level had been affected by 

the error, and (3) applying meaning change patterns based on 

interrelationships of the S-S and S/SA properties and the 

frequency of error occurrence an the target sentence. 
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Phase 1. This phase consisted of applying 

qualitative criteria to ascertain the degree of synonymity 

between substitutions and original stimulus words. A 

taxonomic listing of Phase 1 criteria, with examples drawn 

from protocols illustrating its application, follows: 

A. S-S when substitution is a lexical word: 

Rating 

High Similarity 
(coded as AH) 

Partial Similarity 
(coded as AP) 

Criteria 

The response is essentially synonymous 
to the stimulus, 

$)oo7?f 
Example: ... in the Wcrodiaxids of 

Africa. (Protocol #19) 
s vgtntp 

. . . hot tea sSTeetened with 

honey. (Protocol #11) 
•gafipjenei. 

. . . sections of thorn 

. . , (Protocol #33) 

The response is conceptually related to 
the stimulus and the conceptual rela
tionship is of sufficient magnitude 
that only a minor change in meaning 
results. 

Example: . , . high up on the decaying 

wall, (Protocol #4) 

. . . the sound of muffled 

voices • • » (Protocol #39) 

X overheard the ntsui. 

talking , (Protocol #22) 
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Rating 

Minimal Similarity 
(coded as AM) 

No Similarity 
(coded as AN) 

Criteria 

The response is conceptually related to 
the stimulus, but the relationship is' 
of an insufficient magnitude to delimit 
change in meaning. 

Example: showed his teeth and 
fa/jnev men 
"g^iiiued. (Protocol #36) 

Tte/ 
. . . "Tfeu. may not know . 

(Protocol #12) 

. . , to see the Bait by the 

brook. (Protocol #28) 

The response is neither synonymous with 
nor conceptually related to the 
stimulus. 

Example: 
54t),RT£V 

. , . he bent over and s^ttirmed 

through a small hole .... 

(Protocol #2) 

1 fZitm&Tev 
This xTrrfca£e4. me, (Protocol 

#29) 

A strong cord was tied to the 

BLT 
• • • (Protocol #16) 

B, Si-S when substitution is a function word: 

Rating Criteria 

High Similarity 
(coded BH) 

The substitution serves the same gram
matical function as the stimulus and is 
relatively synonymous with it. 

Example: the lion moved the bait 

. » . , (Protocol #14) 
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Rating 

Minimal Similarity 
{coded BM) 

No Similarity 
(coded BN) 

Criteria 

. . . through slit , . . 

(Protocol #4) 

. . . sat down on the. old 

.... (Protocol #4) 

The substitution serves the same gram
matical function as the stimulus word 
and results in changes such as verb 
tense or conditional phrases, or a 
minor change in meaning is signaled. 

Ft>r 
Example: By. then you have no oppor

tunity , , . , (Protocol #13) 

, QeUtp/D 
. . . far back una^r the cot. 

(Protocol #25) 

. . . small opening a 

steam pipe 

#17) 

• • • * (Protocol 

The substitution serves a different 
grammatical function than the stimulus. 

Example; Against the wall we*e. , , , . 

(protocol #25) 

/ft. 
I could hear the birds and. 

the • . , , (Protocol #17) 

, , , and ?rl, lion would run 

against them. (Protocol #24) 

The S**S rating was coded next to the substitution as recorded 

on each oral reading protocol. All special cases A and B 
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{see page 68) that were denoted as substitutions were rated 

as AN or BN. 

Phase 2. The second phase in the S-S analysis, an 

intermediate step leading to the evaluation of meaning 

change, consisted of combining the ratings of Phase 1 with 

the S/SA ratings from Schema lb of the previous analyses. 

The S/SA rating of each substitution was indicated by 

writing the appropriate rating in parentheses next to the 

S-S coding. Examples of this process follow: 

S/SA Rating S-S Rating Final Coding 

Type IV AN AN(IV) 

Type I BA BA(I) 

Phase 3, The third phase consisted of determining 

the relative meaning change at the sentence level resulting 

from the commission of substitution errors. Meaning change 

was considered a product of the interrelationships among the 

S-S(S/SA) properties of the errors, and the frequency and 

combination of these patterns in multiple-substitution 

sentences. The meaning change patterns were developed and 

validated prior to analyaing the errors observed during the 

oral readings. The patterns were not intended to represent 

all possible permutations and combinations, and were 

specifically formulated for application to the sentences 

from Story A and Story B, Pattern characteristics were not 
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intended to be generalized beyond the specific reading 

material used with the subjects. 

Four qualitative categories, based on the relative 

deviation of meaning from the original sentence, were 

established to indicate meaning change. The rating cate

gories were mutually exclusive by virtue of their opera

tional definitions, as expressed through the patterns 

allocated to each respective category. The variation in 

degree of meaning change from one categorical construct to 

another, therefore, was a function of the variation in 

pattern characteristics between and among the different 

rating categories. 

The categories were labeled the same as those in 

the S-S Phase 1 analysis for lexical terms: A. High 

Similarity, B, Partial Similarity, C. Minimal Similarity, 

and D. No Similarity. In terms of these categorical 

values, sentences with virtually no change in meaning were 

represented by a rating of "A" with gradation in the magni

tude of meaning change continuing through ratings of "B," 

"C," and "C," Category "D" represented an extensive, and 

in this schema the maximum, amount of semantic change 

between the altered sentence and the original stimulus. 

To determine the meaning change ratings for single-

error sentences, the following criteria were applied: 



Meaning Change Rating 
(Single-Error Sentences) 

A. HIGH SIMILARITY 
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S-S(S/SA) Rating Description 

B, PARTIAL SIMILARITY 

non-core part 

core part element 

C. MINIMAL SIMILARITY 

AH (I) 
BH (I) 
AP (I) 

AP (I) 
AM {I) 
BM(I) 
AH(III) 
BH(III) 

AN(I): non-core part element 
BN (I) 
AM(III) 
BM(III) 
AP(III) 
AP(IV) 
AH(IV) 

AN(III) 
BN(III) 
AN(I): core part element 
All Type IV errors not 
previously listed. 

In multiple-substitution sentences, the following 

S-S(S/SA) rating patterns were used as the meaning change 

ion was made between two«*substitution 

es containing more than two substitu*-

D. NO SIMILARITY 

criteria, A distinct 

sentences,and sentenc 

tions„ 

Meaning Change Rating 
(Two-Error Sentences) 

A, HIGH SIMILARITY 

S-S(S/A) Rating Description 
Patterns (Individual 

components may appear in 
any order) 

AH(I) + AP(I): non-core part 
AH (I) + BH (I) • 
BH(I) + AP(I): non-core part 
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Meaning Change Rating 
(Two-Error Sentences) 

B, PARTIAL SIMILARITY 

S-S(S/A) Rating Description 
Patterns (Individual 

components may appear in 
any order) 

AH (I) 
or 

AP (I) 

or 
BH(I) 

non- + 
core 
part 

AP (I) 

or 
AM (I) 
or 

BM (I) 

core 
part 

AH(II) 
or 

BH(II) 

AH(III) 
or 

AP (III) 
or 
BH(III) 

C. MINIMAL SIMILARITY AH (II) 
or 

BH (II) 

AN (III) 
or 

AM(III) 
or 

BM (HI) 

AM(II) 
or 

BM(II) 

AH (III) 
or 

BH (III) 

AH (I) 
or 
BH (I) 

+ AN (I) 

D. NO SIMILARITY BM (I) 
or 

AN (I) 
or 

BN (I) 

AM (I) 
or 

BN (I) 
or 

AN (I) 
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(Two-Error Sentences) 
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S-S(S/A) Rating Description 
Patterns {Individual 

components may appear in 
any order) 

AN(II) AN (III) 
or or 

BN (II) BN (III) 
or or 

BH (III) + AN (IV) 
or or 

AH (II) BN(IV) 
or 

AM(III) 

Meaning Change Rating 
(More than Two Errors 

in Sentence 

A. HIGH SIMILARITY 

S-S (S/A) Rating Description 
Patterns (Individual 
components may appear in 

any order) 

AH(I)+AP (I): 
non-core 
part 
or 

AH(I)+BH(I) 
or 

BH(I)+AP(I): 
non-core 
part 

any additional 
components 
with these 

+ same S-S(S/SA) 
properties 

B. PARTIAL SIMILARITY . AH(I)+APCI) 
non-core 
part 
or 

AH(I)+BH(I) 
or 

BH(I)+AP(I) 
non-core 
part 

any additional 
components 
with S-S(S/SA) 
ratings of 

+ AP (I): core 
part, AM(.I) , 
or BMU) 

AH (II) +AH UII) 
+AP(III) + 
+BH(III) 

AH (II) any number 
or of 

BH (II) occurrences 
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Meaning Change Rating 
(More than Two Errors 

in Sentence) 

S-S(S/A) Rating Description 
Patterns (Individual 

components may appear in 
any order) 

BH (II)+AH(III) 
+AP(III) + 
+BH(III) 

AH(II) 
or 

BH(III) 

any number 
of 

occurrences 

BH (II) AH (III) 
or +• AP (III) + 

AM(II) BH (III) 

AH (II) any number 
or of 

BH (II) occurrences 

C. MINIMAL SIMILARITY Any pattern in which AM(II), 
AM(III), BM(II), BM(III) 
occur at least twice. 

AH (I)+AP(I); non-core 

or 
AH (I)+BH (I) 

or 
BH(I)+AH(I) 

part 

non-core 
part 

AN (I) 
or 

BN (I) 

D, NO SIMILARITY Any pattern in which a 
component has a S-S rating 
containing an N which was 
not previously categorized. 

Any pattern in which a 
component has a S/SA rating 
of IV which was not previ
ously categorized» 
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The rating criteria as specified were applied to 

all sentences in which substitution errors were recorded 

with two exceptions: (1) when the grammatical structure of 

any sentence had broken down more than once as a result of 

the reader's changes (this sentence property had been 

identified during application of S/SA Schema lb), the 

criteria were ignored and the sentence received a rating 

of "D"; (2) when a sentence contained insertions and/or 

omissions extraneous to the substitutions being analyzed, 

the meaning change rating was not determined (see Appendix 

E for an example of a protocol with all ratings completed). 

Reliability of S/SA and Meaning Change 
Analyses 

To check the reliability of the researcher's ratings, 

a random sample of 10% of the oral reading protocols were 

also analyzed by an independent judge, a graduate student in 

reading at the University of Northern Iowa, Each protocol 

in the sample was evaluated with all three S/SA schemata and 

the meaning change criteria. Lewin's (1947) reliability 

formula (see page 54) was again employed to estimate the 

magnitude of exact error-rating agreements between the 

researcher and the judge. Results are reported in Table 10. 

The reliability coefficients for the syntactic/ 

semantic acceptability schemata were all ,94 or above. 

Schema lc, which involved merely the determination of 

whether the sentences with errors were grammatical or 
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Table 10. Inter-Judge Reliability Coefficients for S/SA 
and Meaning Change Analyses 

S/SA S/SA S/SA Meaning 
Schema la Schema lb Schema lc Change 

Researcher-Judge .979 . 945 .993 .763 

ungrammatical, had the highest coefficient, .993. The 

analytical criteria for Schemata la and lb were more 

complicated than lc and this factor apparently accounted 

for the lower coefficients. 

In Schema la, the disagreements were examined and 

found to consist primarily of differences in judgments 

regarding Type 1 and Type 2 ratings. In Schema lb, the 

principal source of disagreement involved differences in 

judgments of Type II and Type III errors. These latter 

judgments required deciding which errors (in multiple error 

sentences) had or had not affected the grammatical break

down in the sentence. 

The reliability coefficient for the meaning change 

analysis, ,763, was substantially lower than any of the S/SA 

coefficients. Since each rating in this analysis was based 

on the straightforward application of meaning change 

patterns, the rating disagreements were found in the 

internal characteristics of error patterns from specific 



sentences. Some 
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disagreements were carried over from the 

S/SA analyses, since the meaning change analysis involved, 

in part, the S/SA properties from Schema lb. 

An additional source of disagreement was revealed 

when the S-S ratings of the judge and researcher were 

examined; differences in judgments were particularly noted 

in the evaluations of lexical items as having either high, 

partial, or minimal similarity. This apparently resulted 

from the lack of a completely definitive set of criteria for 

making this evaluation. 

Treatment of the Data 

The fir si: facet of the study was concerned with 

investigating the S/SA quality of word recognition errors 

in order to detennine whether errors conforming to gram

matical constraints were associated with higher comprehend 

sion performances Significant differences in comprehension 

performance between Story A and Story B had been estab-

values of the word recognition errors from 

both stories were determined by application of three 

separate schematic analyses. The categorized values within 

each schema represented descriptive and qualitative 

properties reflecting the subjects' attention or lack of 

attention to grammatical constraints at various structural 

levels while reading the selections, 

lished, and S/SA 
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In analyzing the data, the distribution of S/SA 

ratings for errors made while reading Story A (higher 

comprehension performance) was compared with the ratings 

for similar errors made on Story B (lower comprehension 

performance). The frequencies of S/SA ratings were tabu

lated and a Chi-Square test of independent samples (Siegel 

1956, p. 104) was used to determine whether differences 

existed between rating distributions within each schematic 

analysis. The following hypotheses were tested at the .01 

level of confidence: 

1. 1.0. There is no difference between the distribu

tion of S/SA ratings of Story A and Story B in 

Schema la. 

2. 1.1. There is no difference between the distribu

tion of S/SA ratings of Story A and Story B in 

Schema lb. 

3. 1.2, There is no difference between the distribu-r-

tion of S/SA ratings of Story A and Story B in 

Schema lc. 

When significant differences between rating dis

tributions were found, frequency tabulations were converted 

to proportions using the standards of accuracy in arithmetic 

computations set forth in Garrett (1958, pp. 19-23), Subse

quent tests were then conducted using a statistical 
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procedure for determining the significance of differences 

between proportions (Downie and Heath 1970, p. 189). 

The second major facet of the study was concerned 

with investigating the semantic properties of substitution 

errors in order to determine whether errors having the 

least effect on meaning change at the sentence level were 

associated with higher comprehension performance. As 

previously discussed, the subjects had scored significantly 

higher in comprehension of Story A than Story B. Substitu

tion errors made during the reading of both selections were 

analyzed and the sentences containing these errors were 

evaluated to the relative degree that semantic content was 

similar or dissimilar to the original sentence. 

The distribution of meaning change ratings for 

sentences in Story A (higher comprehension) was compared 

with the ratings for sentences in Story B: the same basic 

treatment procedures used for the first facet of the study 

were replicated with these data. Using a Chi^-Square test, 

the following hypothesis was tested at the ,01 level of 

conf idence: 

1. 2.0, There is no difference between the distribu

tion of meaning change ratings of Story A and 

Story B. 



Additional testing was conducted by following the 

previously noted procedures for determining significant, 

differences between proportions. 



CHAPTER IV 

FINDINGS OF THE STUDY 

The findings of this study are reported in relation 

to the two major problems investigated: (1) the variation in 

syntactic/semantic acceptability properties of word recogni

tion errors that occurred during differential comprehension 

performance, and (2) variation between meaning change 

ratings, and hence the semantic similarity properties, of 

the sentences in which substitution errors occurred during 

differential comprehension performance. Discussions of the 

findings are presented in relation to each of the statistical 

hypotheses stated in Chapter III. Findings presented for 

the first area of concentration are preceded by a descrip*-

tive comparison of the distribution of word recognition 

errors over both of the stories read. 

Distribution of Word Recognition Errors 

The identification of word recognition errors was a 

prerequisite to the methods of analyses used in conjunction 

with both of the major problems investigated. Although the 

designation of error types (substitution, omission, insert 

tion) was of no consequence in analyzing syntactic/semantic 

acceptability, it was necessary for the meaning change 

analysis since the second major problem dealt with 

98 
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substitution errors only. In addition, it was necessary to 

determine whether any gross discrepancy existed between the 

frequency of errors occurring over Story A and Story B, for 

such a discrepancy could have been a factor influencing the 

significant differences in comprehension performance between 

the stories. 

A descriptive comparison of the frequency of errors 

from the oral reading protocols of both stories is presented 

in Table 11. The 40 oral reading observations from each 

selection included 12,840 total running words from Story A 

(an average of 321 per reading) and 12,460 total running 

words from Story B (an average of 312 per reading). 

Data in Table 11 indicated that the total quantity 

of errors recorded for each story was comparable. The 

average number of errors per reading of the oral passages 

from Story A, 23.2, was equivalent to an average of 7,2 

errors per hundred words (E.P.H.W.) of textual material. 

The E.P.H.W, average for errors from Story B was 7,4, 

Though the actual frequency of errors was lower, the 

E,P,H,W. value for Story B was slightly higher than the 

same value for Story A because of the difference in the 

number of running words contained in the two reading 

selections, 

Substitutions predominated among error types for 

both stories: 78,9% of the errors from Story A and 82,3% 

of the errors from Story B were denoted as substitutions, 
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Table 11, Analysis of Word Recognition Performance on Story 
A and Story B 

Number of Word Recognition 
Errors Observed 

Substitu
tions Insertions Omissions Total 

Story A: 732 131 65 928 

Ave. per Hundred 
Words Read 5. 7 1, 0 9 5 -0

 
• to
 

Per Cent of Total 
Errors •

 

C
O

 r-

9% 14, 1% 7, 0% 100% 

Story B: 757 81 82 920 

Ave, per Hundred 
Words Read 6, 1 * 6 • 7 7.4 

Per Cent of Total 
Errors 82, 3% 8, 8% 8. 9% 100% 

Total number of oral reading observations per 
story = 40 

Omissions and insertions occurred with approximately equal 

frequency during the reading of Story B, This was not the 

case, however, for errors from Story A, as there were twice 

as many insertions as omissions. Nonetheless, the ratio of 

substitutions to non-substitutions, approximately 4:1, was 

comparable for both stories. 
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Findings Regarding Hypotheses 1.0, 1.1/ and 1.2 

One of the primary interests of the study was to 

determine whether differences in the grammatical aspects of 

word recognition errors were associated with differences in 

comprehension performance. Grammatical quality was assessed 

by rating syntactic/semantic acceptability with three 

different schemata. Schemata la and lb criteria were 

applied to individual errors; Schema lc criteria were used 

to evaluate complete sentences from the oral readings. 

Since significant differences between the comprehension 

performances on Story A and Story B were observed, each main 

hypothesis was established to determine whether the rating 

distributions were similar for both stories. Each main 

hypothesis corresponded to the ratings accumulated from each 

of the three separate schemata employed. 

Findings from S/SA Schema la: 
Hypothesis 1,0 

Schema la was used to evaluate the acceptability of 

each error relative to its preceding and succeeding gram

matical context in the sentence where it occurred, The 

rating categories represented different levels of reader 

attention to syntactic constraints as defined by the 

parameters specified in the descriptive criteria. Type 1 

errors indicated maximum attention (entire sentence), Type 

2 errors partial attention (context preceding the error), 

and Type 3 errors lack of attention. These attentive 
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behaviors, in turn, were considered evidence of simul

taneous attention to or lack of attention to the communica

tive function of acceptable language structures in i 

sentences. Thus the rating categories also represented an 

important qualitative property of the word recognition 

errors: the relative degree to which they disrupted the 

grammatical framework which facilitates communication of 

ideas through written language, 

Since grammatical acceptability is central to the 

communicative function of a sentence, Type 1 errors (maximum 

attention) had the least potentially disruptive effect and 

were considered the highest in quality. Conversely, Type 3 

errors were lowest in quality as they indicated the reader 

ignored grammatical constraints and in so doing rendered 

the sentence ungrammatical. Type 2 errors (.partial atten

tion) were considered qualitatively poorer than Type 1, but 

higher than Type 3 because they were acceptable to 

preceding context and consequently provided evidence that 

the readers attended to grammatical constraints in at least 

a portion of the sentence. 

The distribution of ratings by categories in Schema 

la are reported in Table 12. The data were utilized in the 

subsequent statistical analysis. 
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Table 12. Frequencies and Proportional Values of Error 
Ratings from S/SA Schema la for Story A and 
Story B 

Type 1 

Error 
Acceptable 
with Pre

ceding and 
Succeeding 

Context 
(Total 
Sentence 

Acceptable) 

Type 2 

Error 
Acceptable 
with Pre

ceding Con
text Only 
(Total 

Sentence 
Unaccept

able) 

Type 3 

Error Un
acceptable 
with Pre
ceding Con
text (Total 
Sentence 
Unaccept

able) Total 

Story A: Higher 
Comprehension 

Frequency 575 209 144 928 

Proportional 
Value .620 .225 .155 1.00 

Story B: Lower 
Comprehension 

Frequency 474 217 229 920 

Proportional 
Value ,515 .236 ,249 1,00 
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Hypothesis 1.0. There is no difference between the 

•distribution of S/SA ratings of Story A and Story B in 

Schema la. 

The frequency data in Table 12 were analyzed by the 

Chi-Square test and the obtained value was 2 8.82. With 

df's = 2, this value was large enough to reject the null 

hypothesis of no difference at the .01 level of significance. 

As the proportional values in each rating category 

of Story A differed from the values in the corresponding 

categories of Story B, statistical tests were conducted to 

compare each of the category proportions from the higher 

comprehension selection with those of the lower comprehen

sion selection. The following sub-hypotheses were tested 

at the ,01 level of confidence. 

Sub-hypothesis 1.01. There is no difference between 

the proportion of errors from Story A and from Story B that 

maintain complete grammaticality of the sentence (Type 1 

rating), 

The z value obtained, 4.52, was sufficiently large 

enough to reject the null hypothesis of no difference. 

Sub-hypothesis 1.02. There is no difference between 

the proportion of errors from Story A and from Story B that 

maintain grammaticality up to the point at which the sentence 

grammar is disrupted (Type 2 rating), 



of acceptance. 
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The z Vcilue obtained, .558, was within the region 

Therefore, the null hypothesis of no dif

ference was accepted. 

Sub-hypothesis 1.03. There is no difference between 

the proportion of errors from Story A and from Story B that 

either disrupt llhe sentence grammar or occur after the point 

at which the sentence grammar has been disrupted (Type 3 

rating), 

reject the null 

The z value obtained, 5.0, was sufficiently large to 

hypothesis of no difference. 

Analysis of the data from Table 12 revealed that over 

50% {p = .620, e = .515) of the word recognition errors from 

each story maintained acceptable sentence grammar (Type l 

ratings), Regai 

the respective IT 

dless of how well the subjects comprehended 

aterial, therefore, a majority of their 

errors completely maintained the communicative function of 

the sentences in which the errors were committed. However, 

the actual proportion of Type 1 errors from the higher 

comprehension selection was found to be significantly 

greater than the proportion from the lower comprehension 

story, This finding indicated that although during both 

readings the subjects attended to grammatical constraints 

more often than they ignored them, a significantly greater 

proportion of thleir total errors from the higher comprehend 

sion selection w ere rated as the least disruptive type. 



106 

In comparing the Type 2 error ratings, the propor

tions were virtually the same for both stories and were not 

found to differ significantly. Thus, the proportional 

values of errors indicating the relative degree of partial 

attention to grammatical constraints were not found to be a 

characteristic that distinguished between the quality of 

word recognition errors from the two stories. 

The difference between the Type 1 proportional 

values, .105, was primarily reflected in a corresponding 

though converse difference, .094, between the proportions of 

the lowest quality errors (Type 3). In this comparison the 

lower comprehension selection was found to have a signifi

cantly greater proportion of errors which were considered 

the most disruptive to the communicative function of the 

sentences. The explanation of this finding was confounded, 

however, by the fact that the type 3 category actually 

included errors with two distinctive characteristics: CI) 

those that were unacceptable to the previous context and, 

therefore, actually disrupted sentence grammar, and 02) 

those that occurred subsequent to a previous error that had 

already disrupted the sentence grammar. Although both of 

these characteristics were indicative of lack of attention 

to grammatical constraints, they could not necessarily be 

said to have equivalent disruptive effects on the 

communicative function of the sentence. Furthermore, based 

on the category Type 3 criteria it was impossible to 
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distinguish between these different Type 3 errors. As a 

result of this limitation, explaining the significant 

difference between the proportions of Type 3 errors as a 

difference in qualitative characteristics was inappropriate. 

Because of the ambiguity in the Type 3 criteria, 

Schema la'(with the exception of the Type 1 error com

parison) did not prove a completely satisfactory analytical 

taxonomy for judging differences in error quality. Using 

the entire sentence as the parameter for judging error 

acceptability, however, it was evident from the analysis of 

Schema la data that the subjects' attention to grammatical 

constraints differed significantly during the two readings. 

On the selection over which better comprehension was 

demonstrated, a significantly greater proportion of the 

errors were indicative of attention to complete sentence 

grammar. On the story over which the subjects demonstrated 

poorer comprehension, a significantly greater proportion of 

errors indicating some degree of disregard for grammatical 

constraints was in evidence. No significant difference was 

found between the proportion of errors representing partial 

attention, These results suggested that the primary factor 

which distinguished between the two readings was whether the 

subjects were attending to complete sentence grammar or 

ignoring it when they committed word recognition errors. 

The former was associated with better comprehension 
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performance and the latter with poorer comprehension per

formance. 

Findings from S/SA Schema lb: 
Hypothesis 1.1 

Schema lb was also used to evaluate individual word 

recognition errors. Although, as in Schema la, the lb 

categories represented variation in attention to grammatical 

constraints, the primary purpose for their development was 

to provide a more definitive basis for judging error quality. 

This was accomplished by establishing categorical criteria 

that allowed for judgments of grammatical acceptability to 

both phrase and sentence-level structures simultaneously. 

These judgments would have been possible with Schema la if 

the frequency of errors per sentence had been limited to a 

single occurrence. However, since many sentences had 

multiple errors, the actual quality of certain word recog

nition errors was obscured due to the limitations of the la 

criteria previously reported. 

The same rationale regarding attention to gram

matical constraints and error quality proposed for the la 

categories was applied to Schema lb. The major difference 

between the two schemata was in the development of the lb 

Type II, III, and IV rating categories which replaced the 

original Type 2 and Type 3 ratings from la. Although the 

Type I category descriptors were also changed, the essen

tial properties of errors rated as Type 1 from Schema la 
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were retained. Overall, these changes provided the frame

work for a more detailed analysis of the subjects' word 

recognition behaviors and the basis for more accurate 

judgments regarding the relative quality of their indi

vidual errors. 

As in Schema la, the qualitative property repre

sented by the lb categories was the relative degree to which 

word recognition errors tended to disrupt acceptable gram

matical structure, a property which facilitates the 

successful communication of ideas through written language. 

Since they occurred in grammatically acceptable sentences, 

Type I errors were considered the least disruptive and the 

highest in quality. Type II errors were also judged as 

relatively high in quality because: (1) they were gram

matically acceptable in their respective phrase structures 

and (2) they had no causal relationship with the eventual 

breakdown of acceptable grammar in the sentence. Both 

Type III and Type IV errors were influential in the dis« 

ruption of sentence grammar and, therefore, constituted the 

poorest qualitative ratings. The Type IV error was con^ 

sidered the lowest in quality, however, because of its 

direct causal relationship with the breakdown of sentence 
t 

grammar. Although they indirectly affected unacceptable 

sentence grammar, Type III errors were judged better in 

quality than Type IV because they were appropriate to the 

phrase structures in which they occurred. 
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The distribution of ratings by categories in Schema 

lb is reported in Table 13. The data were utilized in the 

subsequent statistical analysis. 

Hypothesis 1.1, There is no difference between the 

distribution of S/SA ratings of Story A and Story B in 

Schema lb. 

The frequency data in Table 13 were analyzed by the 

Chi-Square test and the value obtained was 22.12. With 

df's - 3, this value was large enough to reject the null 

hypothesis of no difference at the .01 level of confidence. 

Since all the proportional values in the categories 

differed, additional statistical tests were conducted. The 

same statistical procedures were applied as for Schema la, 

sub-hypotheses 1.01-1.03. The following null hypotheses 

comparing proportions from individual and collapsed cate

gories were tested at the .01 level of confidence. 

Sub-hypothesis 1,11, There is no difference between 

the proportion of errors from Story A and from Story B that 

have not influenced the acceptability of a grammatically 

unacceptable sentence (Type II rating), 

The z value obtained, 2.62, was large enough to 

reject the null hypothesis at the specified level of 

confidence. 



Table 13. Frequencies and Proportional Values of Error Ratings from S/SA Schema 
lb for Story A and Story B 

Type I Type II Type III Type IV 

Grammatical 
Sent,; Error 

Maintains 
Grammati-
cality 

Ungrammatical 
Sent.; Error 
Has no Effect 
on Grammati
cal Breakdown 

Ungrammatical 
Sent.; Error 
Affects Gram

matical 
Breakdown 

Ungrammatical 
Sent.; Error 
Causes Gram

matical 
Breakdown Total 

Story A: Higher 
Comprehension 

Frequency 575 178 103 72 928 

Proportional 
Value ,6196 ,1918 .1108 .0778 1.00 

Story B: Lower 
Comprehension 

Frequency 474 223 117 106 920 

Proportional 
Value ,5152 .2424 .1272 ,1152 1.00 
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Sub-hypothesis 1.12. There is no difference 

between the proportion of errors from Story A and from 

Story B which have affected, but not caused, the disruption 

of the sentence grammar (Type III rating). 

The z value obtained, 1,08, was within the region 

of acceptance, Therefore, the null hypothesis of no dif

ference was accepted, 

Sub-hypothesis 1,13. There is no difference between 

the proportion of errors from Story A and from Story B which 

have caused the disruption of sentence grammar (Type IV 

rating). 

The z value obtained, 2.71, was sufficiently large 

to reject the null hypothesis of no difference. 

Sub-hypothesis 1,14, There is no difference between 

the proportion of errors from Story A and from Story B 

which had no influence on the disruption of sentence 

grammar (Type I + Type II ratings), 

The z value obtained, 2,79, was sufficiently large 

to reject the null hypothesis of no difference. 

To determine whether there were differences between 

the distributions of ratings within ungrammatical sentences 

only, a Chi-Square test was conducted based upon only the 

error frequencies in categories Type II, III, and IV, The 

following additional sub-hypothesis was tested at the ,01 

level of confidence. 
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Sub-hypothesis 1.15. There is no difference between 

the distribution of S/SA ratings involving the ungranunatical 

sentences of Story A and Story B in Schema lb. 

The Chi-Square value obtained was 1,63. With df = 

2, this value fell within the region of acceptance, and 

therefore, the null hypothesis of no difference was 

accepted. 

Inspection of the data from Schema lb (Table 13) 

revealed that for each story progressively smaller propor

tions of errors were found in each category from Type I 

through Type IV, Although this tendency toward higher 

quality errors was in evidence during both readings, 

statistical testing yielded significant differences between 

the distributions in several specific error categories. 

The higher comprehension selection had a signifi

cantly greater proportion of errors rated least disruptive 

(.Type I},"'" The lower comprehension selection was found to 

have a significantly greater proportion of the relatively 

high quality errors (Type II), but also of the lowest 

quality errors (Type IV), This former finding suggested 

that the subjects tended to make more errors, proport

ionally, in sentences that were ultimately rendered 

1, Since the Type I category was the same as Type 
1 from Schema la, the difference between the proportions 
in this category from Schema lb had been tested by sub-
hypothesis 1,01 (p, 104) and was found to be significantly 
different. 
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grammatically unacceptable during their reading of Story B. 

However, the cumulative proportion of the least disruptive 

errors (Type I + Type II) was still found to be of signifi

cantly greater magnitude on the higher comprehension 

selection. Since the difference between the proportions of 

errors rated Type IHwas not found to be significant, the 

qualitative property represented by this category apparently 

failed to be a distinguishing feature between the two 

distributions. Collectively, these results indicated that 

there were significant qualitative differences between the 

word recognition errors from the two stories: errors that 

were least disruptive to the communicative function served 

by grammatical structure were associated with higher 

comprehension performance, whereas errors of the poorest 

quality (the most disruptive) were associated with lower 

comprehension performance. 

The preceding results were found when proportional 

category values relative to all errors committed were 

compared and, thus, took into account both grammatically 

acceptable sentences (Type I) and grammatically unacceptable 

sentences (Type II, III, and IV), When the errors in 

grammatically unacceptable sentences were analyzed apart 

from the grammatical sentences, no significant difference 

was found between the rating distributions of the two 

stories, This finding suggested that, as a factor associ

ated with variation in comprehension performance, 
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syntactic/semantic acceptability was most significant iJn 

relation to the grammaticality of complete sentences ra,ther 

than in relation to phrase structures evaluated as separate 

units within sentences. 

Findings from S/SA Schema lc: 
Hypothesis 1,2 

While the criteria from the two previous S/SA 

schemata focused on grammatical properties of individual 

word recognition errors, the criteria of Schema lc focused 

on the grammatical characteristics of complete sentences 

only. To effect this broader analytical framework, the 

categories were designed to encompass all sentences read 

orally by the subjects and the lc criteria were based an the 

simultaneous consideration of error occurrence in and 

grammatical acceptability of each sentence. 

The distribution of sentences in each category of 

Schema lc are reported in Table 14. The data were utilized 

in the subsequent statistical analysis. 

Hypothesis 1.2. There is no difference betweeri the 

distribution of S/SA ratings of Story A and Story B in 

Schema lc. 

The frequency data in Table 14 were analyzed with 

the Chi-Square test and the obtained value was 16.33. With 

df's = 2, this value was large enough to reject the nuJ^l 

hypothesis of no difference. 
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Table 14. Frequencies and Proportional Values of Sentence 
Ratings from S/SA Schema lc for Story A and 
Story B 

Category A 

Error-Free 
Sentence; 
Grammati

cally 
Acceptable 

Category B 

Error(s) 
Observed; 
Sentence 
Grammati

cally 
Acceptable 

Category C 

Error(s) 
Observed; 
Sentence 
Grammati
cally Un

acceptable Total 

Story A: Higher 
Comprehens ion 

Frequency 582 395 163 1140 

Proportional 
Value ,511 .346 .143 1.00 

Story B: Lower 
Comprehension 

Frequency 610 297 193 1100 

Proportional 
Value .555 .270 .175 1.00 

To determine whether differences between specific 

proportional values attained statistical significance, the 

following additional sub-hypotheses were tested at the .01 

level of confidence. The same statistical test used for 

sub-hypotheses 1.01-1.03 and 1.11-1.14 were utilized. 

Sub-hypothesis 1.21. There is no difference between 

the proportion of sentences from Story A and from Story B 
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which were error-free and, therefore, grammatically 

acceptable a priori (Category A rating). 

The z value obtained, 2.08, was within the region of 

acceptance; Therefore, the null hypothesis of no difference 

was accepted at the specified level of confidence. 

Sub-hypothesis. 1.22. There is no difference between 

the proportion of sentences from Story A and from Story B 

which contained errors that maintained complete accepta

bility of the sentence grammar (Category B rating), 

The z value obtained, 3.90, was sufficiently large 

to reject the null hypothesis of no difference. 

Sub-hypothesis 1.23. There is no difference between 

the proportion of sentences from Story A and from Story B 

rendered ungrammatical by word recognition errors (.Category 

C rating). 

The z value obtained, 2,06, was within the region 

of acceptance. Therefore, the null hypothesis of no dif

ference was accepted at the specified level of confidence. 

An additional Chi-Square test was conducted to 

determine whether there were differences between the dis

tributions of sentences containing errors. The following 

additional sub-hypothesis, involving only frequencies in 

Categories B and C, was tested at the ,01 level of confi

dence. 
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Sub-hypothesis 1,24. There is no difference between 

the distribution of sentences in Categories B and C, Schema 

lc from the higher comprehension selection and lower 

comprehension selection. 

The Chi-Square value obtained was 12.05, With 

df's = 1, this value was large enough to reject the null 

hypothesis of no difference. 

Combining the data from Categories A and B from 

Table 14 revealed that approximately 85% {p = ,857) of the 

sentences from Story A and approximately 82% (p = .825) from 

Story B were grammatically acceptable. With respect to 

evaluating each oral reading in its totality, therefore, the 

grammaticality at the sentence level of acceptability 

appeared similar. As indicated by statistical testing, the 

significant difference between the two distributions was 

found to be the proportion of sentences which contained 

errors that did not disrupt sentence grammar (Category B), 

Considering that neither the proportions from Category A 

nor from Category C were found to differ significantly, the 

findings suggested that the significant distinction between 

the error distributions did not involve merely the question 

of whether the subjects made errors as they read (Category 

A versus B + C), but rather involved the query of whether 

the sentences containing errors were grammatically 

acceptable or unacceptable. 
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The subsequent statistical test, which involved only 

sentences containing errors (Categories B and C), indicated 

that the higher comprehension selection had a significantly 

greater proportion of grammatically acceptable sentences. 

This finding appeared to confirm the implications from the 

previous analyses (Schemata la and lb): the grammatical 

acceptability of word recognition errors tended to be 

associated with higher comprehension performance, but only 

in relation to acceptability at the sentence level of 

grammatical structure. 

Findings Regarding Hypothesis 2.0 

The second major purpose of the study was to 

determine whether differences in semantic quality of 

substitution errors, and hence their effects on changing 

the author's intended meaning, were associated with differ

ential comprehension performance. This aspect of error 

analysis was judged through the application of meaning 

change criteria, a three phase process involving evaluation 

of semantic similarity, syntactic/semantic acceptability, 

and error frequency followed by the application of estab

lished rating patterns based on the interrelationship of 

these factors. The rating categories for meaning change 

represented qualitative judgments of the degree to which 

each sentence containing substitution errors deviated 
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semantically from the original, unaltered sentence in the 

textual material. 

Since significant differences between the comprehen

sion performances of Story A and Story B were observed, the 

main hypothesis was established to determine whether the 

meaning change rating distributions were similar for both 

stories. The distribution of meaning change ratings by 

categories are reported in Table 15, The data were 

utilized in the subsequent statistical analysis. 

Hypothesis 2,0 

There is no difference between the meaning change 

ratings of Story A and Story B, 

The frequency data from Table 15 were analyzed by 

the Chi-Square test and the obtained value was 46.62. With 

df's = 3, this value was large enough to reject the null 

hypothesis of no difference at the ,01 level of confidence. 

Using the same statistical procedures as in the 

S/SA analyses, the following additional null hypotheses 

comparing proportional values from specific categories were 

tested at the .01 level of confidence, 

Sub--hypothesis 2,01, There is no difference between 

the proportion of sentences from Story A and from Story B 

rated High Similarity, 

The z value obtained, 5,67, was large enough to 

reject the null hypothesis of no difference at the specified 

level of confidence, 



Table 15, Frequencies and Proportional Values of Meaning Change Ratings for 
Sentences Containing Substitution Errors from Story A and Story B 

Category A Category B Category C Category D 

High 
Similarity 

Partial 
Similarity 

Minimal 
Similarity 

No 
Similarity Total Unscorable 

Story A: Higher 
Comprehension 

Frequency 162 65 117 123 467 15 

Proportional 
Value .347 .139 .251 .263 1.00 — 

Story B: Lower 
Comprehension 

Frequency 74 43 115 184 416 19 

Proportional 
Value .178 .103 .277 .442 1.00 
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Sub-hypothesis 2.02. There is no difference between 

the proportion of sentences from Story A and from Story B 

rated Partial Similarity. 

The z value obtained, 1.62, was within the region 

of acceptance. Therefore, the null hypothesis of no dif

ference was accepted. 

Sub-hypothesis 2.03. There is no difference between 

the proportion of sentences from Story A and from Story B 

rated Minimal Similarity. 

The z value obtained, .875, was within the region 

of acceptance. Therefore, the null hypothesis of no 

difference was accepted. 

Sub-hypothesis 2.04. There is no difference between 

the proportion of sentences from Story A and from Story B 

rated No Similarity. 

The z value obtained, 5,576, was sufficiently large 

to reject the null hypothesis of no difference. 

Data from Table 15 indicated that Story A had 51 
\ 

more sentences rated with the meaning change criteria than 

Story B, Since the data from Table 11 revealed that more 

substitution errors were made by the subjects as they read 

the lower comprehension selection, there apparently were 

more instances of multiple-error sentences from Story B,. 

The recording of more unscorable sentences for the lower 

comprehension selection also supported this observation 
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(sentences which could not be rated on the basis of the 

established criteria due to the presence of omissions and/or 

insertions extraneous to the substitutions were denoted as 

unscorable). 

The primary difference between the two distributions 

of ratings involved sentences designated as having High 

Similarity (A) and No Similarity (D). The higher compre

hension selection had approximately 17% (p difference = 

.169) more sentences of high semantic similarity and 

approximately 18% (p difference = .179) fewer sentences 

which had no similarity. The differences between the 

corresponding proportional values of both of these per

centages were found to have attained statistical signifi

cance. Therefore, based on the criteria applied, the 

substitution errors made by the subjects while they read 

Story B altered the meaning of a significantly greater 

proportion of sentences from that selection than similar 

errors from Story A, Thus, a greater propensity for meaning 

change was observed in conjunction with the substitution 

errors from the lower comprehension selection. 

The conclusiveness of the findings from the meaning 

change analysis needs to be considered carefully, however, 

in light of the reliability check reported in Table 10. 

The coefficient of reliability between the researcher's 

ratings and those of the independent judge was ,763, a 
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value considerably lower than the coefficient from the S/SA 

reliability checks. 

As previously described (see p. 94), the constant 

source of disagreement between the researcher and judge 

involved decisions regarding the relative semantic 

similarity values of lexical items substituted for stimulus 

words in the original textual version. This result was 

attributed to ambiguity in the criteria and suggested that 

the characteristics under analysis were too complex to be 

definitively evaluated through the systematic methods 

developed by the researcher. Though recognized as a 

limiting factor, the magnitude of the meaning change 

reliability coefficient was considered satisfactory for 

purposes of interpreting the data with reasonable certainty. 



CHAPTER V 

SUMMARY/ CONCLUSIONS, IMPLICATIONS, 
AND RECOMMENDATIONS 

This chapter contains a summary of (1) the problem 

investigated, (2) the literature which was reviewed, and 

(3) the procedures employed. Subsequent to the summary, 

findings are reviewed, and conclusions, implications, and 

recommendations for further research are presented. 

Summary 

Restatement of the Problem 

The study was initiated to investigate the relation

ship between certain qualitative properties of word recog

nition errors and the level of comprehension attained during 

their occurrence. The investigator's intention was to con

duct a research inquiry that would provide empirical evidence 

upon which to evaluate the diagnostic value in and validity 

of qualitatively analyzing word recognition errors. 

To meet the purpose for which the study was under

taken, the research effort was directed toward answering the 

following questions: 

1. Is attention to grammatical constraints, as judged 

by the syntactic/semantic acceptability of various 

word recognition errors, associated with 

125 
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differential .comprehension performance that includes 

both literal and interpretive tasks? 

2. Is the relative meaning change resulting from the 

degree of semantic similarity between substitution 

errors and their original stimulus words associated 

with differential achievement which includes both 

literal and interpretive comprehension? 

Two research hypotheses were formulated and sub

sequently investigated: 

1. Errors of substitution, insertion, and omission 

recorded during the reading of a selection on which 

subjects have demonstrated better comprehension will 

receive relatively higher syntactic/semantic accept

ability ratings than the same types of errors re

corded during the reading of a selection over which 

the subjects have demonstrated poorer comprehension. 

2. Sentences containing substitution errors made by 

subjects while reading a selection on which they 

have demonstrated higher comprehension will be judged 

to have less relative meaning change than sentences 

from a selection over which the subjects have demon

strated poorer comprehension. 

Related Literature 

Although many studies investigating oral reading 

errors have been reported, only those which involved "depth" 
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analyses of linguistic properties of word recognition errors 

were relevant to the present investigation. 

While investigating first-graders' sensitivity to 

grammatical structure during reading, Weber (1970) analyzed 

a corpus of oral errors using criteria of grammatical accept 

ability, graphic similarity, and correction behavior. She 

concluded that both the better and poorer readers studied 

made considerable use of their knowledge of grammar as they 

read, but that only the better readers showed consistency in 

correcting word recognition errors that disrupted sentence 

grammar. 

Coomber (1972) undertook a study of substitution 

errors made by third graders classified as good, average, 

and poor readers. His analysis included the concepts of 

graphic deviation and awareness of syntax. Coomber found 

that all the subjects, regardless of proficiency, attended 

to grammatical constraints. The factor that was identified 

as discriminating among the various reading proficiency 

levels of his subjects was their differential performance in 

the processing of graphemes. 

Kenneth Goodman has influenced a number of studies 

through development of his Taxonomy of Reading Miscues, a 

comprehensive schema for analyzing word recognition errors 

that was originally created as a psycholinguistic research 

instrument. 
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Goodman and Burke (1968) reported using this 

Taxonomy in a descriptive study involving fourth and fifth 

grade children. Prom the many findings reported, clusters 

of conclusions were drawn. One cluster concerned the rela

tionship between comprehension rating, percentage of cor

rections, and number of miscues, and included the following 

conclusion: within a range of normally proficient reading 

ability, neither the number of miscues nor the percentage 

of corrections predicted comprehension performance. 

In a similar study, Goodman and Burke (1968) 

examined the miscue patterns of proficient readers from 
• 
grades two, four, and six. The subjects' comprehension was 

assessed through oral retelling of the material read. Among 

the conclusions reported were that the percentage of correc

tions was not related to the average number of miscues 

committed or the comprehension scores and that subjects 

apparently could read material proficiently from which they 

gained only moderate or minimal comprehension. In this 

latter conclusion, proficiency was judged in relation to 

miscue analysis. 

Using Goodman's Taxonomy,- Allen (1969) studied the 

reading behaviors of "middle" achievers from grades two, four, 

and six. In general, his findings indicated that syntactic 

constraints are a dominant factor in the processing of 

textual material, but he noted instances in which miscues 

resulted in acceptable grammar but not acceptable meaning. 



The dissertation studies of Burke (1969) and Page 

(1970) corroborated previous research findings involving the 

use of Goodman's Taxonomy and tended to justify the assump

tions upon which it was based. 

Carlson (1970) used the Taxonomy in studying the 

reading behavior of fourth graders reading science and 

social studies material as well as narrative selections. 

Although he found that miscues from the content material had 

less semantic acceptability than those from the narrative 

selections, analyses of other linguistic properties indi

cated that there was little difference in the processing 

strategies employed by the readers regardless of what they 

were reading. 

Menosky's (1971) study included the variable of 

length of passage with regard to changes in processing be

havior. Using Goodman's Taxonomy, she found that the length 

of the passage was of most significance to the poorest group 

of readers. The farther they progressed into the textual 

material, the more totally acceptable their miscues became. 

In reviewing the findings and conclusions from these 

investigations, two especially noteworthy trends were 

apparent: (1) the general lack of interest in investigating 

the relationship between various judgments of error quality 

and comprehension performance, and (2) the equivocal results 

of those studies which did include an exploration of this 

relationship. 
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Design and Procedures 

This was a descriptive study involving 40 Anglo-

surnamed students enrolled in grades seven and eight at 

Apollo Junior High School, Tucson, Arizona. All subjects 

were reading below their respective academic grade placement 

on the basis of scores from the "Comprehension" subtest, 

Gates-MacGinitie Reading Tests, Survey E, Form 1M (1964). 

Each subject read two narrative selections of com

parable difficulty as determined by the Dale and Chall 

(194 8) readability formula. The selections were adaptations 

of stories from Teen Age Tales, Book 1, by Strang and 

Roberts (1966). One passage of each selection was read 

orally and taped with a cassette recorder; the other passage 

was read silently. The order and sequence effects of story 

presentation, and oral and silent reading, were controlled 

through eight balanced combinations, with five subjects 

being randomly assigned to each combination. 

Comprehension questions were posed at the conclusion 

of each oral and each silent reading. The questions had 

been generated from sequential segments of content, insuring 

adequate and equal coverage of each selection, and consisted 

of ten literal and ten interpretive items from each story. 

To promote the differences in comprehension per

formance necessitated by the assumptions of the research 

hypotheses, one story was accompanied by items with a higher 

average difficulty index (easier questions) than items for 



131 

the other story. These items were selected from a pool of 

120 questions, each of which had a difficulty index estab

lished as the result of a pilot study with a parallel popula 

tion consisting of 45 subjects. 

When the reading/testing sequence for- the major 

study was concluded, correct responses to the comprehension 

items were summed over the oral and silent passages of each 

selection. The means of scores for literal, interpretive, 

and total (literal and interpretive) comprehension were 

found to be significantly greater for the story accompanied 

by the easier set of questions. 

In order to investigate the first major problem of 

the study, the substitutions, omissions, and insertions re

corded during the oral reading of the higher comprehension 

selection were transcribed from the tapes to printed copies 

of the text, and the syntactic/semantic acceptability (S/SA) 

of these word recognition errors was analyzed with three 

different schemata. This procedure was repeated for similar 

errors recorded from the lower comprehension selection. 

The first S/SA schema employed was based on a system 

utilized by Weber (1970) and considered the accepability of 

each error in relation to preceding and succeeding gram-. 

matical context at the sentence level. Each error was rated 

as either: (Type 1) syntactically/semantically acceptable 

up to and including the error and to the end of the sentence 

(Type 2) syntactically/semantically acceptable up to and 
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including the error but not to the end of the sentence, or 

(Type 3) syntactically/semantically unacceptable up to and 

including the error and therefore unacceptable to the end of 

the sentence. 

The second S/SA schema, developed by this researcher# 

was employed to allow judgments regarding each error's 

grammatical acceptability in relation to sentence grammar 

and phrase structure grammar simultaneously. Four possible 

rating categories were established: (Type I) the sentence 

is grammatical, therefore this error is grammatical; (Type 

II) the sentence is ungrammatical, but this error is gram

matical and has not influenced the disruption of the sentence 

grammar; (Type III) the sentence is ungrammatical and this 

error has affected the unacceptable grammar at the sentence 

level; (Type IV) the sentences is ungrammatical and this 

error is directly responsible for the change from grammatical 

acceptability to unacceptability. 

While the first two S/SA schemata rated individual 

errors, the third schema was devised for and applied to 

sentences only. The criteria employed involved the simul

taneous consideration of error occurrence in and grammatical 

acceptability of each sentence in the oral renditions of 

each story. Thus, each sentence was classified as either: 

(A) error-free (grammatically acceptable a priori; (B) con

taining errors, yet grammatically acceptable; (C) containing 

errors, but grammatically unacceptable. 



133 

The second major problem of the study involved 

determining whether difference in semantic quality of sub

stitution errors, and hence their effects on changing the 

author's intended meaning, were associated with the differ

ences in comprehension performance between the stories. 

This aspect of error analysis was judged through the 

application of meaning change criteria, a three-phase 

process involving the interrelated factors of semantic 

similarity, S/SA ratings, and frequency of substitution 

occurrence within a sentence. Each sentence that contained 

substitution errors, with no extraneous omissions or inser

tions, received a meaning change rating of either: (A) High 

Similarity, (B) Partial Similarity, (C) Minimal Similarity, 

or (D) No Similarity. 

Findings and Conclusions Based on the 
Research Hypotheses 

Findings Regarding the First Research Hypothesis 

Chi-Square statistical tests were applied to the 

data obtained from the syntactic/semantic acceptability 

analyses. Results of these tests indicated that the distri

butions of the various schematic ratings for the higher 

comprehension selection differed from the distributions for 

the lower comprehension story. For each of the separate 

S/SA schemata, the difference attained statistical signifi

cance. To determine where in each schema these differences 
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occurred, additional testing for significant differences 

between various category values was conducted. Results of 

those tests for data from S/SA Schema la indicated: 

1. A significantly greater proportion of errors from 

the higher comprehension selection maintained com

plete grammaticality of the sentence (Type 1 rating) 

2. No significant difference was found between the 

proportions of errors from the higher and lower com

prehension selection that maintained grammaticality 

up to the point at which the sentence grammar was 

disrupted (Type 2 rating). 

3. A significantly greater proportion of errors from 

the lower comprehension selection either disrupted 

the sentence grammar or occurred after the sentence 

had been disrupted by a preceding error (Type 3 

rating). 

Results of additional tests applied to the data from 

S/SA Schema lb indicated: 

1. A significantly greater proportion of errors from 

the lower comprehension selection had no influence 

on the acceptability of a grammatically unacceptable 

sentence (Type II rating). 

2. No significant difference was found between the pro

portions of errors from the higher and lower 
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comprehension selection which affected the eventual 

disruption of sentence grammar (Type III rating). 

3. A significantly greater proportion of errors from 

the lower comprehension selection were directly 

responsible for the disruption of sentence grammar 

(Type IV rating). 

4. A significantly greater proportion of "errors from 

the higher comprehension selection had no influence 

on the disruption of sentence grammar (Type I + Type 

II ratings). 

5. When a separate distribution involving only errors 

in ungrammatical sentences was established, no sig

nificant difference was found between the rating 

distributions for the two reading selections. 

Results of the additional tests applied to data from 

S/SA Schema 1c indicated: 

1. No significant difference was found between the pro

portions of sentences from the higher and lower com

prehension selections that were error-free and, 

therefore, grammatically acceptable a priori 

(Category A). 

2. A significantly higher proportion of sentences from 

the higher comprehension selection contained errors 

that maintained complete acceptability of the 

sentence grammar (Category B). 
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3. No significant difference was found between the pro

portions of sentences from the higher and lower 

comprehension selections that were rendered un-

grammatical by word recognition errors (Category C). 

4. When a separate distribution involving only sentences 

containing errors was established, the rating dis

tributions for the two selections were found to 

differ significantly (Categories B and C). 

Conclusions Regarding the First Research Hypothesis 

The following conclusions, based on the preceding 

findings, are limited to populations, testing instruments, 

and analytical methods parallel to those utilized in this 

study. 

1. Word recognition errors that maintain the gram

matical acceptability of the sentences in which they 

occur appear to be associated with higher story 

comprehension performance than do errors that dis

rupt the grammatical acceptability of sentences. 

2. An individual's attention to grammatical constraints 

during textual processing may vary from one reading 

task to another. 

Findings Regarding the Second Research Hypothesis 

A Chi-square statistical test was applied to the 

data obtained from the meaning change analysis. Results of 

this test indicated that the distribution of sentence 



137 

ratings from the higher comprehension selection differed 

significantly from the distribution of the lower comprehen

sion selection. To determine wherein these differences 

occurred/ additional testing for significant differences 

between various category values was conducted. Results of 

those tests indicated: 

1. A significantly greater proportion of sentences from 

the higher comprehension selection received ratings 

of High Similarity (Category A). 

2. No significant difference was found between the pro

portions of sentences from the higher and lower 

comprehension selection which were rated Partial 

Similarity (Category B). 

3. No significant difference was found between the pro

portions of sentences from the higher and lower 

comprehension selection which were rated Minimal 

Similarity (Category C). 

4. A significantly greater proportion of sentences from 

the lower comprehension selection received ratings 

of No Similarity (Category D) . 

Conclusions Regarding the Second Research Hypothesis 

The following conclusions, based on the preceding 

findings, are limited to populations, testing instruments, 

and analytical methods parallel to those utilized in this 

study. 
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1. Substitution errors that result in no essential 

changes in sentence meaning appear to be associated 

with higher story comprehension performance than 

errors that result in extensive changes in sentence 

meaning. 

2. The propensity for an individual's substitution 

errors to maintain sentence meaning of the original 

text may vary from one reading task to another. 

Implications 

The following implications are based on the con

clusions from both research hypotheses: 

Conventional diagnostic procedures and their under

lying rationale need to be re-examined in light of the 

findings accruing from "depth" studies of reading behaviors. 

Many of the existing practices were formulated prior to 

recent process studies and may conflict with new insights 

which have been uncovered. In defense of these conventional 

procedures, however, a more concerted effort should be 

exerted to translate the findings and implications of the 

process studies to formulations for the assessment of 

reading performance. 

Two specific practices which appear to be partic

ularly dubious and warrant reappraisal are: (1) treating 

all word recognition errors with equal value in terms of 

their effects on disrupting intended meaning, and (2) 
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relating only the quantity of word recognition errors 

observed to comprehension performance. Both of these 

practices predominate the informal assessment of reading 

proficiency or are at least implied through the general 

methodology commonly employed. 

Furthermore, if comprehension is considered the 

seminal criterion for evaluating reading performance, the 

diagnostic analysis of word recognition errors occurring in 

a contextual framework should include the evaluation of 

such linguistic features as the grammatical and semantic 

properties of those errors. Ignoring these properties may 

result in instructional implications that have equivocal 

utility and value. 

Considering that variance within an individual's 

observed reading behaviors was in evidence during the two 

textual encounters in this study, the practice of formulating 
I 

diagnostic judgments concerning reading proficiency on the 

basis of highly restricted samples of performance seems 

questionable. In addition, the assumption that processing 

behaviors exhibited during a specific reading task are 

entirely predictive of behaviors on an alternate task of 

supposedly similar difficulty also appears limited in its 

validity. Although the most desirable diagnostic procedures 

may not yet be clearly discernible, it seems apparent that 

such procedures should include numerous observations of 

performances over a variety of textual materials. 
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Since the analysis of reading behavior and reading 

competency is dependent upon the analytical procedures 

employed, the diagnostic over-simplification of the complex 

processes involved in reading is questionable. As such, 

both the theoreticians and practitioners in reading who have 

advocated more comprehensive approaches to reading assess

ment are justified in their attitude. 

Recommendations for Further Research 

An an outgrowth of this study, the following sug

gestions for further research are presented: 

1. This study should be replicated with subjects repre

sentative of different academic grade levels and 

different levels of reading achievement. 

2. The relationship between different grammatical 

structures in textual material and both the frequency 

and quality of observed word recognition errors 

needs more investigation. 

3. Studies should be undertaken to determine whether 

different instructional implications are deduced as 

a result of differences in the analytical procedures 

employed. 

4. Further investigations into the relationships 

between syntactic and semantic features of written 

language as they pertain to reading comprehension 

are needed. 
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5. Both formal and informal procedures for assessing 

reading performance need more empirical investiga

tion and critical evaluation, particularly the 

theoretical assumptions upon which they are based. 



APPENDIX A 

STORIES USED 

Story A—Kill Or Be Killed^" 

As soon as I overheard the man talking about that 

big lion, I wanted to see him close at hand and get a 

picture of him. It would make a fine addition to my 

collection. 

We had to take our biggest jeep into the woods where 

the lion had been last seen by some natives. I looked for a 

spot along the brook; that seemed like the best thing to do. 

I chose a spot without trees near the brook. There we built 

the special shelter necessary for my work. 

The shelter protects men from wild animals. This is 

the way we built it: first the men chopped sections of 

thorn bush and long sticks. They they drove the sticks into 

the ground until a circular wall was formed. This fence of 

sticks was high enough so a lion could not jump over it. It 

was about nine feet high. At the back of the circular 

shelter, on the side away from the brook, we left a space 

just big enough for a man to crawl through. This shelter 

1. Adapted from the original version written by 
Theodore J. Waldeck, copyright by D.D. Heath Co., Publishers, 
reprinted and adapted by permission of the publishers. 
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had room enough inside for approximately three men and some 

equipment. 

Next# we wove the sections of thorn bush in and out 

through the sticks, producing a wall of thorns. These 

thorns were hard and sharp, and no lion would run against 

them. 

After the shelter was built, we cut a hole in the 

side facing the brook. This hole was the size of my camera. 

I put the camera in place and focused it on the bait. The 

bait was part of a freshly killed animal. It was laid out 

across the brook so that the lion would smell it when he 

went to the edge. We could plan every step because we knew 

how lions react. 

Before it got dark, I checked three times that 

everything was just right. 

* * * * * * * * * *  

My flashlight was in place. A strong cord was tied 

to the bait and to the camera and the flashlight. If the 

lion moved the bait, it would set off the flashlight and the 

camera, and the picture would be taken. 

I had a rifle with me in case I needed it, and a 

bottle of hot tea sweetened with honey. I was ready to stay 

there alone—all night if necessary. I went into the 

shelter. To guard against noise, I sent the other men back 

to the settlement. Then the night watch began. 
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No man ventures out alone at night in the woodlands 

of Africa. Hunters sometimes go out together, but even that 

is unsafe. Lions and other wild animals are always out 

looking for food. You may not know they are near you until 

one has jumped on you. By then you have no opportunity to 

escape and your gun has become a silly toy. 

So I sat inside the shelter, waiting. I could hear 

the birds and the murmur of the brook. I could see the dark 

forms of the trees. Above I could see the stars. After I 

looked up at the stars, the woods seemed more blackened than 

ever. 

I tried to look through the front part of the 

shelter to see the bait by the brook. But it was like 

trying to look through a basket. If the great lion came I 

would not be able to see him. The flashlight would go off 

and show him in all his magnificence, but I would miss 

seeing him anyway. This irritated me. 

Then I stared behind me at the opening in the 

shelter. Even now some wild animal might be trying to 

squeeze through the opening into the shelter. 

Which way would the lion come? There was no way to 

be sure. He might come from any side, or he might not come 

at all. 

* * * * * * *  
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Story B—The Get-Away Boy1 

The only sign of life in the alley was the boy who 

slipped quietly along the wall of the old warehouse. He 

turned sideways to squeeze through the slit where the huge 

door had come loose from one of its hinges. Then he yanked 

his bundle through behind him. 

Inside he stood motionless for a moment in the dark. 

The sun barely shone through the dirty little windows high 

up on the decaying brick wall. Old storage cartons and 

boards lay everywhere. Cobwebs, running every which way, 

spanned most of the room. It was dark and gloomy like a 

hidden chamber. After the boy tiptoed across the room, he 

bent over and squirmed through a small hole in the wall. 

In the smaller room it was even darker, forcing the 

boy to feel around until he found the old crate. He lit the 

candle, which was stuck in its own drippings, then sat down 

on the old canvas cot. Without looking underneath, he 

pulled out a heavy wooden tool chest. Then he took out a 

pair of old sneakers and laced them on. There was a highly 

polished revolver and a pair of handcuffs among the junk. 

He put the handcuff in his back pocket, then slipped the 

revolver inside his shirt. He shivered a little as the 

1. Adapted from the original version by David 
Vincent Sheehan, copyright by D.C. Heath Co., Publishers, 
reprinted and adapted by permission of the publishers. 
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steel slid over his skin. Then he took his bundle and 

shoved it far back under the cot. 

He knew every nook and cranny of this great building 

as well as the rats who ran to get out of his way. Looking 

frequently from right to left, he crept through the deep 

silence with his gun in his hand, playing some serious game 

which only he understood. He stepped into a room with a row 

of boilers, then crept around the edge of the rusty old 

furnace. 

* * * * * * *  

A faint noise stopped him in his tracks. But there 

couldn't be a noise—no one ever came into this abandoned 

building but him. For a moment all was quiet; then the noise 

came again: It came from a small opening where a steam pipe 

coupling had once gone through the brick wall. 

He made his way to the opening on tiptoe, as silent 

as a ghost. Standing beneath it he heard the sound of 

muffled voices in the next room. Against the wall were 

stacked some forgotten storm windows. In the dusty glass he 

could see flickering half lights and shadows of the room 

behind him. From behind the windows he pulled out a short, 

heavy board. He leaned the board against the wall, steadied 

it carefully, then shimmied up to bring his eyes to the 

level of the hole in the wall. 
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His body immediately went rigid and his eyes were 

wide as saucers. Two men were hunched over a broken work

bench. There was an open suitcase between them and it was 

full of money—thick packages of crisp bills. 

"Must be half million bucks," said the big man, "a 

half million lovely bucks." 

"Easy," said the smaller man. His steely black eyes 

were shining above his pointed nose. "It's easy half a 

million—I told you that was going to be a sweet job." 

"Yeah," the big man said. "Sweet is right, and 

right now it is also very hot." 

The little man showed his teeth and grinned. "Yeah, 

sweet and hot, just like the song says." 

The big man closed the lid of the suitcase in sudden 

anger. Then he began to pace back and forth. "We're the 

ones that are hot, Birdie. They got Mickey and now they 

know who pulled the rip-off. Right now we have more readers 

than Dick Tracy, and we're stuck in this hole. This is a 

bad setup." 

* * * * * * *  



APPENDIX B 
* 

' TRIAL ITEMS 

Set It "Kill Or Be Killed" 

Passage I 

1. According to the story, where had the lion last been 
seen? 

2. What makes you think going after the lion was or was 
not part of the man's original plan? 

3. What was the main purpose of building the shelter? 

*4. Why do you think the man selected a place along a brook? 

5. Where was the entrance to the shelter located? 

6. From the information contained in the story, why do you 
think that a lion cannot jump higher than 9 feet? 

7. While building the shelter, what did the men weave 
through the wall of sticks? 

8. If the man chose to take some people with him into the 
shelter, how many men could he take with him? 

9. After the hole was cut in the wall, what was put in j,t? 

10. From the information in the story, what makes you think 
lions will eat animals that someone or something else 
has killed? 

148 
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Passage II 

11. What was used to connect the camera, bait, and flash
light to one another? 

12. Why do you think the men must have been very careful to 
select bait that the lion would want? 

13. According to the story, what did the man do just before 
the workers left? 

14. Why would it be surprising to see a man outdoors by 
himself at night in the African woodlands? 

15. Besides the noise from the brooks, what else did the 
man hear? 

16. From what you read, why do you think that a hunter is 
or is not likely to come across more wild animals at 
night in Africa than during the day? 

17. Although it was dark, what could the man see the forms 
of? 

18. Why do you believe the sky was or was not clear that 
night? 

19. . If the man could have looked through the shelter wall 
and everything worked as planned, what would have made 
it possible for him to see the lion in the dark? 

20. As the man sat in the shelter, what makes you think he 
was or was not uneasy about being safe from wild 
animals? 
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Set 1; "The Get-Away Boy" 

Passage I 

1. What did the boy take with him into the warehouse? 

2. What makes you think the boy did or did not enter 
through the front of the warehouse? 

3. What was one thing the boy saw laying around the large 
room? 

4. What makes you -think the boy was or was not trying to 
be very quiet as he passed through the large room? 

5. What did the boy sit on in the small room? 

6. When the boy got into the small room, why do you think 
the first thing he did was find the crate? 

7. When he started playing, where did the boy put his 
handcuffs? 

8. What makes you think the steel revolver did or did not 
feel cold to the boy? 

9. What ran away from the boy while he was walking around? 

10. When the boy started playing, what makes you think he 
was or was not pretending someone might be in the 
building? 
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Passage II 

11. When the boy heard the noise, what was it coming 
through? 

12. What makes you think the boy was or was not startled by 
the noise he heard? 

13. What had been stacked against the wall? 

14. Why do you believe the wall with the small opening was 
or was not directly opposite the room where the boy's 
things were kept? 

15. What was the first thing the boy did with the board he 
found? 

16. What makes you think the boy was or was not amazed at 
what he saw through the opening? 

17. About how much money was there? 

18. Why do you believe the smaller man had been or had not 
been confident about the job? 

19. Who closed the lid of the suitcase? 

20. Why do you believe the men did or did not trust the 
man named Mickey? 
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Set 2: "Kill Or Be Killed" 

Passage I 

1. Who had last seen the big lion? 

2. What makes you think the man was or was not taking the 
picture as part of his regular job? 

3. What was the very first thing the men did to build the 
shelter? 

4. Why do you think the man chose a spot without a lot of 
trees around it, in order to perform his work? 

5. What did the men make at the back of the shelter? 

6. What makes you think the big lion could or could not 
crawl into the shelter? 

7. After the shelter was built, but before the camera was 
put in place, what did the men do? 

8. How do you know the men wanted the picture taken while 
the lion was by the brook? 

9. .What did the men use for bait? 

1CK Why do you think that any wind blowing that night must 
have been coming toward the shelter from across the 
brook? 
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Passage XI 

11. What was supposed to happen when the bait was moved? 

12. As the man got ready to enter the shelter, why do you 
believe he did or did not think he would be completely 
protected by just the shelter itself? 

13. According to the story, what kind of men will sometimes 
go outdoors together at night in Africa? 

14. What makes you think the man did or did not trust the 
workers to keep silent while he waited for the lion? 

15. According to the story, what are animals out looking 
for at night? 

16. From what you read, why do you think the daytime is 
probably the safest time to hunt in Africa? 

17. After the man looked up at the stars, how did the 
woods seem? 

18. When the man was trying to see through the shelter 
wall, why do you think he looked toward the bait? 

19. After trying to look through the shelter wall, what did 
' the man finally stare at? 

20. Even if the lion came and the picture was taken, why 
do you think the man still would have felt only partly 
successful? 
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Set 2: "The Get-Away Boy" 

Passage I 

1. According to the story/ how was the boy acting or 
behaving while he was approaching the warehouse? 

2. Even before the boy entered the warehouse , why do you 
believe it was no longer being used? 

3. What did the windows in the large room look like? 

4. From the description given, what makes you think people 
had or had not recently walked through the first room? 

5. Where was the wooden chest located in the small room? 

6. What makes you think the smaller room was or was not 
used as a place for a watchman or janitor to stay in? 

7. While in the small room/ what did the boy do with his 
bundle? 

8. What makes you think the revolver had or had not been 
well cared for? 

9. What did the rats do while the boy walked around the 
building? 

10. What makes you think the room with the boilers was or 
was not a very wet or damp place? 
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Passage II 

Zil'j / ."CW Jlcsl"_/ CtiCf .̂ 'j CdJtlt= CO CJlts 
warehouse? 

12. Why would the boy probably have not heard the noise if 
the building wasn't in disrepair? 

13. What did the boy take from behind the storm windows? 

14. What do you think caused the flickering lights? 

15. How many men did the boy see through the opening? 

16. From what the boy saw of the money, what makes you 
think it probably came from a large bank rather than 
a small store? 

17. Which of the men was described as having black eyes 
and a pointed nose? 

18. From what the men said, why do you think the money was 
or was not the result of a big job? 

19. What was the name of the man that had been caught? 

20. From the way the big man acted, what makes you think 
he was or was not worried? 
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Set 3: "Kill Or Be Killed" 

Passage I 

1. Besides getting a picture of the lion, what else did 
the man want to do? 

2. As the man went to where the lion was last seen, what 
makes you think the country was difficult to travel 
over? 

3. What were driven into the ground to make the wall of 
the shelter? 

4. Why do you think building the fence of sticks was or 
was not a difficult job? 

5. What was the shape of the shelter wall? 

6. Why do you think the entry space would or would not 
keep out other wild animals besides the lion? 

7. What was the size of the hole the men cut in the wall? 

8. What evidence from the story suggests that the fence 
of sticks alone was not good enough protection for the 
man? 

9. What was the camera focused on? 

10. Prom what the man did after everything was in place, 
what makes you think he was or was not very serious 
about being successful? 
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Passage II 

11. What was the other thing the bait and the camera were 
attached to? 

12. What makes you think the man was prepared in case the 
night would be chilly? 

13. How many people stayed in the shelter with the man? 

14. What was the man willing to do that suggests he was 
determined to be successful? 

15. According to the story, how may a person sometimes 
find out that animals are near him when he is out at 
night in Africa? 

16. What makes you think the man was or was not fairly 
quiet while he sat in the shelter? 

17. What did the man try to look at through the shelter 
wall? 

18. Why do you believe that the workers did or did not do 
a good job of weaving the thorn bushes through the 
sticks of the shelter wall? 

19. According to the very last part of the story, where 
might the lion approach or come from? 

20. Even with all the careful planning, what makes you 
think the man would consider himself lucky if he got 
the picture? 



158 

Set 3: "The Get-Away Boy" 

Passage I 

1. According to the story, how did the boy act immediately 
after he got into the building? 

2. Why do you believe the opening the boy used to get into 
the building was or was not small? 

3. How did the boy get from the large room into the small 
room? 

4. From what you read, what makes you think this story 
takes place during the daytime? 

5. Why did the boy have to feel around for the crate? 

6. After he sat on the cot, what did the boy do that 
suggests he had been in the small room before? 

7. What else was in the chest besides the revolver, hand
cuffs, and sneakers? 

8. What game do you think the boy had been playing in the 
warehouse? 

9. When the boy began playing his game, what did he do 
with the gun? 

10. Why do you think the rats in the dark building did not 
frighten the boy? 
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Passage II 

11. What had originally been in the small opening where 
the noise came from? 

12. What did the boy do that suggests he did not want 
anyone to .hear him when he went to investigate the 
noise? 

13. Where was the room that the noises were coming from? 

14. What did the boy see that suggests his candle was still 
lit in the other room? 

15. What was the money kept in? 

16. What makes you think the boy wanted to see where the 
noise came from as well as hear it better? 

17. Who was the first man to tell how much money there was? 

18. What makes you think the men had or had not counted the 
money they had with them? 

19. Which man complained about being stuck in the building? 

20. What was the smaller man's name? 



APPENDIX C 

FINAL ITEMS 

Story A; "Kill Or Be Killed," Passage I 

Who had last seen the big lion? 

As the men went to where the lion was last seen, what 
makes you think the country was difficult to travel 
over? 

What was the main purpose of building the shelter? 

Why do you think building the fence of sticks was or 
was not a difficult job? 

What was the shape of the shelter wall? 

What makes you think the big lion could or could not 
crawl into the shelter? 

While building the shelter, what did the men weave 
through the wall of sticks? 

If the man chose to take some people with him into the 
shelter, how many men could he take with him? 

What was the camera focused on? 

From what the man did after everything was in place, 
what makes you think he was or was not very serious 
about being successful? 
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Passage II 

11. What was supposed to happen when the bait was moved? 

12. Why do you think the men must have been very careful to 
select bait that the lion would want? 

13. According to the story, what kind of men will sometimes 
go outdoors together at night in Africa? 

14. What makes you think the man did or did not trust the 
workers to keep silent while he waited for the lion? 

15. According to the story, what are animals out looking 
for at night? 

16. From what you read, why do you think the daytime is 
probably the safest time to hunt in Africa? 

17. What did the man try to look at through the shelter 
wall? 

18. Why do you believe the workers did or did not do a good 
job of weaving the thorn bushes through the sticks of 
the shelter wall? 

19. .If the man could have looked through the shelter wall 
and everything worked as planned, what would have made 
it possible for him to see the lion in the dark? 

20. Even if the lion came and the picture was taken, why 
do you think the man still would have felt only partly 
successful? 
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Story B: "The Get-Away Boy/' Passage I 

1. According to the story, how did the boy act immediately 
after he got into the building? 

2. Even before the boy entered the warehouse, why do you 
believe it was no longer used? 

3. What was one thin-g the boy saw lying around the large 
room? 

4. What makes you think the boy was or was not trying to 
be very quiet as he passed through the large room? 

5. Where was the wooden chest located in the small room? 

6. When the boy got into the small room, why do you think 
the first thing he did was find the crate? 

7. What else was in the chest besides the revolver, hand 
cuffs, and sneakers? 

8. What makes you think the revolver had or had not been 
well cared for? 

9. When the boy began playing his game, what did he do 
with the gun? 

10. What makes you think the room with the boilers was or 
was not a very wet or damp place? 
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Passage II 

11. Besides the boy# how many people usually came to the 
warehouse? 

12. Why would the boy probably have not heard the noise if 
the building wasn't in disrepair? 

13. What had been stacked against the wall? 

14. What do you think caused the flickering lights? 

15. What was the first thing the boy did with the board he 
found? 

i ' 

16. What makes you think the boy was or was not amazed at 
what he saw through the opening? 

17. Which of the men was described as having black eyes and 
a pointed nose? 

18. From what the men said, why do you think the money was 
or was not the result of a big job? 

19. What was the name of the man that had been caught? 

20. What was the smaller man's name? 



APPENDIX D 

SCORING KEY 

"Kill Or Be Killed/" Part I 

1. Who had last seen the big lion? 

a native(s); the men living in that area 

2. As the men went to where the lion was last seen, what 
makes you think the country was difficult to travel 
over? 

They had to take their biggest jeep to the 
place where the lion was seen. 

3. What was the main purpose of building the shelter? 

protection; to protect the man (men) from 
animals 

4. Why do you think building the fence of sticks was or 
was not a difficult job? 

They had to cut brush for the sticks, then 
pound them into the ground; the sticks were 
very tall (9 ft.). 

5. What was the shape of the shelter wall? 

circular; circle; round 

6. What makes you think the big lion could or could not 
crawl into the shelter? 

The entry was only big enough for the man to 
crawl in. 

7. While building the shelter, what did the men weave 
through the wall of sticks? 

thorns; thorn branches; sections of thorn branch 
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8. If the man chose to take some people with him into the 
shelter, how many men could he take with him? 

2; 3 including himself 

9. What was the camera focused on? 

the bait; freshly killed animal (meat) 

10. From what the man did after everything was in place, 
what makes you think he was or was not very serious 
about being successful? 

He checked things over 3 times (again and 
again); every hing was carefully checked. 

"Kill Or Be Killed," Part II 

11. What was supposed to happen when the bait was moved? 

The picture would be taken; the camera goes 
off; the camera and flash go off. 

12. Why do you think the men must have been very careful to 
select bait that the lion would want? 

Answer must state or imply that in order to 
be successful (i.e., get the picture) the 
lion had to go for the bait. 

13. According to the story, what kind of men will sometimes 
go outdoors together at night in Africa? 

hunters 

14. What makes you think the man did or did not trust the 
workers to keep silent while he waited for the lion? 

He sent them away (back to the settlement). 

15. According to the story, what are animals out looking 
for at night? 

food; something to eat 

16. Prom what you read, why do you think the daytime is 
probably the safest time to hunt in Africa? 

Answer must state or imply: one can see 
the animals he is hunting affording him 
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better opportunity to escape dangerous 
situations in advance. 

17. What did the man try to look at through the shelter 
wall? 

the bait; the freshly killed animal 

18. Why do you believe the workers did or did not do a 
good job of weaving the thorn bushes through the 
sticks of the shelter wall? 

It was like trying to look through a basket; 
he was unable to see through the wall. 

19. If the man could have looked through the shelter wall 
and everything worked as planned, what would have made 
it possible for him to see the lion in the dark? 

the flashlight; flash; light 

20. Even if the lion came and the picture was taken, why 
do you think the man still would have felt only partly 
successful? 

Answer must state or imply: the man's intention 
to see the lion would be frustrated by the 
shelter wall. 

"The Get-Away Boy," Part I 

1. According to the story, how did the boy act immediately 
after he got into the building? 

stood motionless; stopped suddenly 

2. Even before the boy entered the warehouse, why do you 
believe it was no longer being used? 

No one was around; the door was broken off its 
hinge. 

3. What was one thing the boy saw laying around the large 
room? 

cartons; boxes (crates); boards 
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4. What makes you think the boy was or was not trying to 
be very quiet as he passed through the large room? 

He tiptoed across the room. 

5. Where was the wooden chest located in the small room? 

under the cot 

6. When the boy got into the small room, why„do you think 
the first thing he did was find the crate? 

It was even darker and he needed to light the candle 
which was on the crate. 

7. What else was in the chest besides the revolver, 
handcuffs, and sneakers? 

junk or tools (tools is inferred) 

8. What makes you think the revolver had or had not been 
well cared for? 

Had: It was highly polished. 
Had not: It was just laying in the junk. 

9. When the boy began playing his game, what did he do 
with the gun? 

He put it- or carried it in his hand. 

10. What makes you think the room with the boilers was or 
was not a very wet or damp place? 

The furnace was rusty. 

The Get-Away Boy, Part II 

11. Besides the boy, how many people usually came to the 
warehouse? 

none; no one 

12. Why would the boy probably have not heard the noise if 
the building wasn't in disrepair? 

There would not have been the hole in the wall where 
the noise came through. 
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13. What had been stacked against the wall? 

windows; storm windows 

14. What do you think caused the flickering lights? 

his candle (in the room behind) 

15. What was the first thing the boy did with the board he 
found? 

leaned it against the wall (after he pulled it out) 

16. What makes you think the boy was or was not amazed at 
what he saw through the opening? 

His eyes were wide as saucers; his eyes got big. 

17. Which of the men was 'described as having black eyes and 
a pointed nose? 

the small man; smaller man; little man 

18. From what the men said, why do you think the money was 
or was not the result of a big job? 

They said there must be about a half a million bucks. 

19. What was the name of the man that had been caught? 

Mickey (or a reasonable substitute) 

20. What was the smaller man's name? 

Birdie (or a substitute indicating the inference 
was made) 



APPENDIX E 

SAMPLE PROTOCOL: SUBJECT #19 

Kill Or Be Killed (Part 2) 

Meaning 
Change 
Rating 

My flashlight was in place. A strong cord 

Si 
was tiedAto the bait and to the camera and the A 

flashlight. If the lion moved the bait, it would 

0HCO 
THAT 

set off the, flashlight and the camera, and the 

picture would be taken. 

UiaC1) 

I had \ rifle with me in case I needed it, 

CO 
and a bottle of rrs£ tea sweetened with honey. I 

was ready to stay there alone—all night if 

necessary. I went into shelter. To guard 

against noise, I sent the other men back to the 

fi rt ft) 
lUflt-K ' 

settlement. Then the night vrafccji began. 
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Meaning 
Change 
Rating 

No man ventures out alone at night in the 

lL>00p£ 
wStr&UiQds of Africa. Hunters sometimes go out 

together, but even that is unsafe. Lions and 

. (*) 
olsiigr wild animals are always out looking for 

food. You may not know they are near you until 

one has jumped on you. By then you have no 

$ (l) 0£<?©/*le* 
opportunity to escapeland. your gun a 

(p/tute) 

silly toy. 

(r) 
BECorfe-i 

D 

So I sat inside the shelter, waiting, I 

could hear the birds and the of the brook. 

flfCc) 
T«SE. 

I could see the dark forms of the tte«s. Above I 

B 

could see the stars. After I looked up at the 

flp£> 
%E€. stars, the woods seemed more blackened than ever. 

I tried to look through the front part of the 

shelter to see the bait by the brook. But it 

was like trying to look through a basket. If the 
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Meaning 
Change 
Rating nWCffl) 

H»tffJPEREC> 
D great lion came I not be able to see him. 

, The flashlight would go off and show him in all 

his magnificence, but I would miss seeing him 

anyway. This irritated me, 

Aftte) 
gr/mrev 

D Then I staged, behind me at the opening in the 

flpfr) 
dgvnfiLs 

B shelter. Even now some wild animal, might be 

trying to squeeze through the opening into the 

shelter. 

Ct) 
He & 

A Which way would The. come? There was no 

& (*) . v 
FoR me f (i) 

way^to be sure. He might come from any side,t&3; 

he might not come at all. 

The Get-Away Boy (Part 1) 

The only sign of life in the alley was the 

fiM (*) tj 
qutcH i,y 

B boy who slipped quietly along the wall of the 

warehouse. He turned sideways to squeeze through 

C-oMED 
the slit where the huge door "had. "ceme, loose from 
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Meaning 
Change 
Rating 

one of its hinges. Then he yanked his bundle 

through behind him. 

Inside he stood motionless for a moment in 

the dark. The sun barely shone through the dirty 

A little windows on the decaying brick 

WaiJL. Old storage cartons and boards lay every

where. Cobwebs, running every which way, spanned 

most of the room. It was dark and gloomy like a 

D hidden chamber. A$*b^r the boy tiptoed across the 

room, he bent over and squirmed through a small 

hole in the wall, 
.1 

In the smaller room it was even darker, 

forcing the boy to feel around until he found the 

/W(i) 
v A 

C trasL crate. He lit candle, which was stuck in 

A its own drippings, then sat down on the old canvas 

cot. Without looking underneath, he pulled out a 
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Meaning 
Change 
Rating 

C 

D 

D 

heavy wooden tool chest. Then he took out a pair 

of old sneakers and laced them on. There was a 

highly polished revolver and a pair of handcuffs 

among the junk. He put the handcuffs in his back 

pocket, then slipped the revolver inside his 

shirt. He shivered a little as the steel slid 

/irtCO 
iJior* 

over his skin. Then he took his Btwiaie and shoved 

flHfr) 

it far back tmdw; the cot. 

*>& (p) 
He knew every nook and cta*m$£_ of this ̂ euai 

building as well as the rats who ran to get out of 

his way. Looking frequently from right to left, 

he crept through the deep silence with his gun in 

his hand, playing some serious game vWticii only he 

understood. He stepped into a room with a row of 

boilers, then crept around the edge of the rusty 

old furnace. 
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