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ABSTRACT 

The research literature is replete with relatively 

small scale studies investigating various theories of 

reading. This research is often exploratory rather than 

confirmatory in nature. To avoid such limitations, samples 

from a large data base were used to examine causal models 

based on the Goodman theory of reading and the concepts of 

process and product comprehension. 

Two separate causal models were created using the 

following variables: graphic similarity, sound similarity, 

acceptability with prior text, acceptability with. following 

text, acceptability or correction, the retelling score for 

the text read, the Comprehensive Tests of Basic Skills 

Vocabulary and Comprehension scores, and the Degrees of 

Reading Power (DRP) scores. 

The sample for. one model consisted of 448 Grade Two 

to Gra~e Five students enrolled in a Chapter I program in 

the southwestern United States. The sample for the second 

model consisted of only the Grade Four and Grade Five 

students from the larger sample since DRP scores were not 

available for other students. 

In the hypothesized models graphic and sound 

similarity, and acceptability with prior and following were 
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posited to load on a latent factor representing the unitary 
.". '-

dimension of reading which in turn was posited to be 

causally related to process and product variables. Process 

variables included the acceptable or corrected score (RMI 

comprehending score) and the DRP score. Product variables 

included the eTBS scores and the retelling score. Product 

variables were posited to be dependent upon process 

variables. Analysis was conducted using the LISREL program. 

For both models causal pathways were dropped between 

process and product comprehension variables but were re-

tained between the latent variables of reading and process 

and product comprehension. In addition, the DRP score 

loaded on product comprehension more than on process compre-

hension while retelling loaded more on process comprehension 

than product comprehension. Variables relating to the 

Goodman theory appeared to be more interrelated than those 

external to the theory. Implications for the uses of causal 

modeling and the constructs of process and product 

comprehension are discussed. 
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CHAPTER 1 

INTRODUCTION TO THE PROBLEM 

Discussions in the theoretical and empirical liter

ature on reading are replete with relatively small scale 

studies which involve the testing or examination of differ

ent theoretical positions. Some of these studies have used 

experimental procedures while others tend to be descriptive 

in nature and follow linguistic traditions. The present 

study will examine one theoretical position arising out of 

linguistic traditions, devise a causal model of that posi-

, tion based upon both explications of that position and past 

research findings relating to it, and test and, if neces

sary, modify that model with respect to a large data set. 

In this chapter, the background against which the 

study will be conducted is presented. The specific theoret

ical model and the methodology used to test the model are 

introduced. A general plan for the study is described and 

definitions of terms are presented. Finally, the signifi

cance of the study to the field of reading is proposed. 

Background to the Study 

The past thirty years have been marked by a number 

of developments which have altered conceptions of how it is 
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that people come to read. During that period, the computer 

became a reality, transformational grammar hit the linguis

tics world with a vengeance and psychologists became 

interested in the mind and in their own philosophical tra

ditions once again (Gardner, 1985). A number of researchers 

drew from the field of linguistics to devise explanations 

for the mental processes, or psycholinguistic processes, 

involved in reading. Among these were Frank Smith and 

George Miller (1966), Kenneth Goodman (1965), Yetta Goodman 

(1967), and Marie Clay (1966). Of the models or explana

tions of reading proposed by these researchers, a model 

which has as its basis the theoretical model of Kenneth 

Goodman is the focus of this study. 

The Goodman Model of Reading 

For over twenty years, Kenneth Goodman has been 

researching and writing about the reading process. During 

this period he has made several statements about his model 

of reading. Of these statements, the following will be used 

as the basis of the present theoretical description of the 

Goodman model of reading: K. Goodman and Burke (1973), 

Goodman and Goodman (1978), K. Goodman (1982), and K. 

Goodman (1984). First, however, a description of the 

research methodology and the assumptions forming the basis 

for the Goodman model will be undertaken. 

Research methodology underlying the model. Under

lying the Goodman model is a procedure which is referred to 

2 



as miscue analysis. A miscue is defined as "any observed 

response (O.R.) which departs from the eJtpected response 

(E.R.)" (K. Goodman, 1968, p.3). As described in K. Goodman 

and Burke (1973) and in other publica'~ions, miscues are 

obtained through a procedure in which children read moder

ately difficult, unfamiliar material aloud. The reading 

material is a complete story/text. During the oral reading, 

miscues are noted on another copy of the story by a 

researcher. After the oral reading, the reader is asked to 

tell everything he or she can remember about the story. 

Probe questions may then be asked. The entire reading and 

retelling session is tape-recorded. Subsequent to the data 

collection phase or the phase in which miscues are gathered, 

miscues are then subjected to analysis. 

As K. Goodman (1968) has stated, "the key assumption 

is that miscues are generated by the same process that 

generated expected responses" (p. 3). The analytical aspect 

of miscue analysis operates on this assumption, an 

assumption which suggests that "Whatever readers do is not 

random but is the result of the reading process, whether 

successfully used or not" (K. Goodman, 1982, p. 7). Each 

miscue is examined in terms of a variety of psycholinguistic 

features falling under the general categories of grapho

phonics, syntax, semantics, correction strategies and 

dialect features (Y. Goodman, 1967). In 1973, K. Goodman 

and Burke described a taxonomy for the evaluation of 
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miscues. This taxonomy, depicted in Table 1, has eighteen 

questions which are asked of each miscue and which are 

answered either affirmatively or negatively. If the miscue 

has the characteristic referred to in the question, then it 

is further categorized in terms of from three to nine 

options depending on the question being asked. In certain 

instances sub-categorization is also necessary. For 

instance, if a miscue is a noun modifier, in accordance 

with question 17 of the Goodman Taxonomy, then it can be 

further classified in terms of noun modifier type (e.g. 

adjective, possessive noun, possessive pronoun, adverbial, 

etc.) and in terms of function (e.g. subject complement, 

embedded, object complement, indeterminate) (K. Goodman and 

Burke, 1973, p. 23). Based upon the coding pattern~, 

inferences about the reading process may be made. 

Cambourne (1982) has described the general infer

ences that relate to each of the questions in the Goodman 

Taxonomy. An example of an inference about the reading 

process relating to the first question in the taxonomy is, 

"If no self-correction, reader is either a) unaware of 

miscue, b) making a silent correction, or c) conscious of 

miscue but unable to correct. ·If there is self-correction, 

reader is aware of miscue and therefore is attending to 

meaning." (Cambourne, 1982, p. 203). Another example 

relates to the ninth question which leads to the following 

inference, "If [answered] yes, as intonation is based on 

4 



Table 1 

The Goodman Taxonomy 

1. Is an attempt made at correction? 

2. Is the reader's dialect involved in the miscue? 

3. Is there any graphic similarity between the ER and the 
OR? 

4. Is there any phonemic similarity between the ER and the 
OR? 

5. Is an allolog (e.g. "haven't" for "have not ll
) involved 

in the miscue? 

6. Does the miscue result in a structure that is completely 
syntactically acceptable? 

7. Does the miscue result in a structure that is completely 
semantically acceptable? 

8. Is a grammatical transformation involved in the miscue? 

9. Are the syntax of the OR and the ER unrelated? 

10. Is the OR completely anomalous to the rest of the story? 

11. Is an intonation shift involved? 

12. Is the submorphemic level involved? 

13. Does the morpheme involve a bound or combined morpheme? 

14. Does the miscue involve the word or free morpheme level? 

15. Does the miscue occur at the phrase level? 

16. Does the miscue occur at the clause level? 

17. What is the grammatical category of the ER as compared 
with the OR? 

18. Is the OR in the visual periphery? 

-~Adapted from K. Goodman and Burke, 1973) 
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access to deep structure, indicates [that the] reader [is] 

possibly allocating incorrect phrase structure or semantic 

interpretation to text" (Cambourne, 1982, p. 203). 

Cambourne's (1982) descriptions derive from an analysis of 

research conducted by K. Goodman and colleagues which will 

be presented in detail in Chapter Two. 

Assumptions and principles of the Goodman model. In 

several papers, Goodman has articulated the fundamental 

assumptions and principles upon which he bases both his mode 

of inquiry and his process of model generation. Briefly, 

these are as follows: 

Language, reading included, must be seen in its 
social context .... 

Competence, what readers ar~ capable of doing, 
must be separated from performance, what we observe 
them to do .... 

Language must be studied in process .... 

Language must be studied in its human context. 

(Goodman and Goodman, 1978, pp. 2-3 - 2-4) 

These views go beyond psycholinguistics to sociolinguistics. 

That is, it does not appear to be enough for Goodman to 

investigate the relationship of mind to text or of thought 

to language in the process of reading. Instead, Goodman 

builds in a perspective which situates his inquiry in a 

social context which also means that the inquiry is based in 

a functional context. However, because his inquiry moves to 

describe mental processes it also takes on a structuralist 

perspective. 
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Because Goodman sees the reader as not always being 

able to demons~rate competence through performance, there is 

a seeming contradiction in his appI'oach to research, which 

is observa.tionally based, and his view of the competence/ 

performance relationship. In other words, how can someone 

base a theory around a view that the reader's competence is 

not always demonstrated in performance and, at the same 

time, advocate only an observational research methodology? 

First of all, one might simply reply that there are no other 

means readily available. Indeed, Goodman himself posits 

that miscues are merely "windows on the reading process" (1<. 

Goodman, 1982a, p. 93) and does not advocate that they 

represent a comprehensive panoramic view of the reading 

process. 

However it is in the application of the structural

ist perspective of linguistics, and specifically of the 

insights provided by Chomsky's (1957) transformational 

generative grammar (TGG), that Goodman attempts to access 

one possible version of the unobservable via the observable. 

TGG is a descriptive process which provides a rule governed 

structure for language. TGG allows for generativity -- in 

other words it represents an attempt to describe how humans 

can produce an infinite number of sentences. TGG, though 

imperfect and somewhat lacking in its treatment of semantics 

(Bohannon and Warren-Leubecker, 1985), represents an attempt 

to transcend the physical artifacts of the spatial and 
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temporal dimensions of language in order to provide one 

aspect of a model of mind. It is in the application of such 

linguistic principles that a bridge between the observable 

and unobservable is built by Goodman. 

The assumptions and principles which form the basis 

for the Goodman model of reading are similar to those found 

in various interactionist perspectives in language develop

ment. In fact, in language development, Bohannon and 

Warren-Leubecker (1985) see the development of interaction

ist positions as the direction of future research. 

Interactionist positions are viewed as borrowing from the 

strengths of previous theoretical positions and as avoiding 

pitfalls "by not insisting on either the simple associations 

of the behaviorists or the strong innate mechanisms of the 

linguistic approach" (Bohannon and Warren-Leubecker, 1985, 

p. 215). 

The 1973 Goodman model of reading. In a research 

report conducted with Burk; in 1973, Goodman presented a 

schematic drawing of the psycholinguistic reading process 

created by Gephart and modified by Page. This representa

tion, shown in Figure 1, was based upon Goodman's 

investigations into the reading process. 

Accordilg to K. Goodman and Burke (1973), the reader 

is seen as an active constructor of meaning -- one who draws 

upon all the knowledge bases available. These knowledge 

bases may be linguistic, experiential or conceptual. In the 
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Figure 1 . The Goodman Model of Reading 

Contexts: 
medium

term 

/ long -term memory ( 

( 
repertoire of language 1 
and reading cues of ( 
graphophonic syntactic \ 
and semantic structure ' 

legend: aspects of memory 

[J long- \7 Medium-
term term 
memory memory 0 

Short 
term 
memory 

Test cho1ce 
against semantic 
and syntactiC 
context developed 
through pnor choices 

Decode I / Meaning / 
integrate w1th I I either new or ( 

1-----+i modified and 
· stored m long

term memory 

K. Goodman and Burke, 1973, p.3 
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10 

process of reading the reader samples from the information 

in the graphic display of text. K. Goodman and Burke (1973) 

characterized this information ,as being eithe~ graphophonic, 

syntactic or semantic. As illustrated in Figure 1, the K. 

Goodman and Burke (1973) model describes the reader as 

beginning the process by scanning the page in a manner 

defined by the conventions of graphic representation in the 

language being read. Eye movement stops, the reader focuses 

and selects some cues which are then represented in short 

term memory. These selected cues along with prior pre

dictions form a perceptual image in sho~t term memory which 

is the basis for a search in long term memory for the 

graphophonic, syntactic and semantic cues which could relate 

to that image. A comparison is made resulting in either the 

selection of cues to hold in medium term memory, their 

evaluation against the syntactic and semantic context 

developed to that point, or the re-evaluation of cues. If 

the cue choices fit with the semantic and syntactic context 

developed to that point (as a result of prior choices), then 

the resultant meaning is integrated with prior meanings and 

the recycling process of prediction and scanning begins 

anew. If the cue choices do not fit with the semantic and 

syntactic context developed to that point then, as 

illustrated in Figure 1, some recycling back through the 

process may be necessary or the reader may opt to move ahead 

in the text for clarification. This partial meaning is 



stored in medium term memory and the reader recycles back 

through the reading process in dealing with the upcoming 

graphic display. 

11 

The 1978 Goodman Model of reading. In the Goodman 

and Goodman (1978) report, a refinement of the above model 

was presented. This refinement resulted from research based 

on the miscue analysis technique. The first refinement was 

in the information available from the graphic display. A 

more inclusive term, the symbol system, replaced the grapho

phonic system in recognition of the specificity of sound

symbol relationships to users of alphabetic languages. 

Recognition was also given to the alternate uses of the 

graphic display in other languages (for instance, in some 

languages reading would take place from right to left). 

Language structure, or syntax, and semantics were the two 

remaining information systems. 

In the 1978 model, Goodman attempted to capture the 

dynamic simultaneous operation of various aspects of the 

reading process in contrast to the linear features of his 

earlier model. As indicated in Figure 2, he proposed cycles 

which are used "more or less sequentially" but, if used 

productively, result in one cycle merging with the next and 

being "telescoped by the readers if they can get to meaning" 

(Goodman and Goodman, 1978, p. 2-5). 

Goodman and Goodman (1978) proposed five general 

strategies that the reader uses to obtain information in a 
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manner which involves minimal effort for maximum informa~ 

tion. These features were: recognition-initiation, 

prediction, confirmation, correction, and termination. 

Essentially, the graphic display must be recognized for the 

initiation of the reading process to occur. To use minimal 

effort the reader is continuously anticipating information 

and confirms or disconfirms and corrects his or her predic

tions. Finally, the reader has the option to terminate the 

activity at any time. 
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In addition, short circuits in the process were also 

identified. These comprised: 1) letter naming, 2) recoding, 

and 3) syntactic nonsense. The common feature of all these 

short circuits was that meaning was not the result of their 

use. Letter naming involved the use of the names of letters 

to spell out unknown words. Recoding involved either a 

sound-to-letter recoding of the print, a pattern recoding of 

the print (i.e. cat -- rat) or some sort of internal

surface structure recoding. The problem identified with 

recoding strategies was that they left the reader stranded 

on the surface structure level of print instead of letting 

him or her access the deep structure. In the generation of 

syntactic nonsense, the reader appeared to have accessed the 

deep structure but not the meaning. As noted earlier, it is 

a~ the semantic level that TGG begins to break down. 

Goodman and Goodman (1978) recognized this as a result of 

their research and opted for a view in which meaning was 
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separate from deep structure. The meaning fragments that 

result from any of these short circuits result in meaning 

fragments or partial structures which form "a kind of 

kaleidoscopic view, rather than an integrated understanding" 

(Goodman and Goodman, 1978, p. 2-8). 

In the revi~ion, as depicted in Figure 2, greater 

specification is given to the contents of memory in terms of 

specific strategies and general cognitive contents such as 

past experience, affect, lexical knowledge, knowledge of 

variety within graphic systems, p~osodic features of the 

language and general conceptual constructs. In addition, 

the surface structure and deep structure, as well as the 

semantic aspects, are partialled out rather than being 

presented under one general decision. Finally, the result 

of reading is specified through the borrowing of the 

Piagetian concepts of assimilation and accommodation. 

The 1984 Goodman model. In his 1984 statement, 

Goodman again built upon his earlier work but also incorpor

ated new information regarding text characteristics, the 

relationship of the author to the text, and information 

regarding the purposes and intentions for reading. In this 

document, Goodman indicated that "the text has a potential 

to evoke meaning but no meaning in itself" (K. Goodman, 

1984, p. 81) and posited that reading is a transactive 

process in which "both the knower and the known are changed 

in the course of knowing" (1984, p. 80). In this 
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transactional view of reading, it is not the physical text 

which changes. Rather, Goodman Guggests that the reader is 

constructing a dual text --"a text parallel and closely 

related to the published text. It becomes a different text 

for each reader" (K. Goodman, 1984, p.97). The differences 

lie in concepts, experiences and knowledge that a reader 

brings to the text. It is this constructed text which is 

also the comprehended text and therefore holds meaning for 

the reader. 

Among the te,ct features considered by Goodman were: 

a) the concepts of cohesion and coherence derived from the 

systemic-functional grammar approach of Halliday and Hasan . 
(1976), b) orthographic conventions across languages, c) 

spelling characteristics across languages including the 

concept of conventionalization of spelling across dialects 

and the predisposition within English to retain semantic 

relationships within words in preference to graphophonic, 

d) the confirmatory role of punctuation within English, e) 

text format conventions, f) the macrostructures of texts and 

g) the wording of texts with particular focus on features 

such as type/token ratios and the referential system within 

text. 

K. Goodman (1984) again placed reading in the 

context of its purpose but gave greater attention to the 

different aspects of the reader's purpose and to different 

functions that reading would serve within the bounds of 
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purpose. He suggests that comprehension will be affected 

by, for instance, an editor reading ~ manuscript for 

possible publication and a student reading information for a 

term paper. Several other contexts of reading are presented 

including five general purposes for reading: environmental 

reading, occupational reading, informational reading, 

recreational reading and ritualistic reading (e.g. religious 

material). 

The cueing systems are again presented. Further 

specification of the semantic system is mentioned through 

the inclusion of features such as the pragmatic system and 

the role of cohesion in the semantic system. Within the 

cognitive strategies for reading, K. Goodman (1984) 

incorporates the additional strategy of inferencing -- "a 

general strategy of guessing, on the basis of what is known, 

what information is needed but is not known" (p. 105). 

Drawing from notions of schema theory such as those 

presented by Bartlett (1932), K. Goodman (1984) places 

strategies and rules under the general rubric of schemata 

noting that "the reader is continuously assigning the 

highest level and most inclusive schema available to move 

toward meaning, the goal o~ comprehending" (1984, p. 107). 

In summary, the model of reading developed by 

Kenneth Goodman was presented in this section. The model 

has undergone revision and development over the course of 

the past fifteen years with each revision recognizing 



additional features which add to the compleJcity of our 

understanding of the reading process. This continual 

revision proce~s also reflects contemporary mUlti

disciplinary work in language and a dynamic view of model 

building. The Goodman model will form the basis from which 

a causal model of the reading process will be developed. 

Causal Modeling 
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As indicated in the description of the research 

methodology used by Goodman and colleagues, the procedures 

for data collection are not eJcperimental and the categories 

used in data analysis are observationally based. As such, 

research investigations ~temming from the Goodman model tend 

to be descriptive in nature. Those who have chosen to use 

statistical procedures in describing the data set have 

tended to use frequency distributions (e.g. Goodman and 

Goodman,1978), correlations (e.g. K. Goodman and Burke, 

1973), multiple regression with one dependent variable (e.g. 

Page, 1917), multiple regression with more than one 

dependent variable (Beebe, 1980) and principal components 

analysis (e.g. Sadoski, 1981). With a fairly substantial 

research and theoretical basis, the Goodman model of reading 

would be considered a prime candidate for causal modeling, a 

technique combining factor analysis and multiple regression 

in confirmatory rather than exploratory analysis thus making 

it the next logical statistical technique to be applied. 



In this section, the concept of cause will be 

discussed. The general basis for causal modeling and its 

advantages in the present study will be highlighted. 
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Cause. The convention in most discussions of causal 

modeling is to engage in a discussion of the general concept 

of causality from a philosophical sense. These discussions 

generally could be considered as having two purposes: 1) to 

illustrate the possible conceptions of cause that could be 

applied in elcplanation and 2) to place, what is essentially 

a correlational technique, in a causal context. The latter 

purpose seems the most difficult since one is faced with the 

dogmatic statements of elementary statistics telcts which 

caution their readers in a similar manner as Minium (1978) 

who observes that "it is tempting to think that if two 

variables are substantially correlated, that one must be, at 

least in part, the cause of the other. This is not so. 

Mere association is insufficient to claim a causal relation 

between the two variables (p. 154)." As Cohen and Cohen 

(1983) state "this guilt ... by association is unwarranted 

the result of the confusion of the data-analytic method with 

the logical considerations which govern the inference of 

causality" (p. 5). Of course this statement leads directly 

back to the question of what it is that defines cause. 

The typical arguments about cause are not unlike 

those found in Asher (1976). To establish cause, according 

to Asher (1976), one must have the following three 



characteristics: a) a covariation between two variables, b) 

the temporal precedence of one variable over the other and 

c) the elimination of rival causal explanations. 
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McDonald (1985) takes a different approach in that 

he examines 'It'lhat the general properties of causal statements 

are. First of all, McDonald (1985) argues 'that causal 

statements are made and understood daily by a wide range of 

people and the inadequacy of philosophical theory to present 

a definitive analysis of them "is not in itself proof that 

they should not be made". He suggests that causal state

ments may take a general or a particular form. That is they 

may describe a wide class of events or a specific event. In 

the statement, IIC causes E", the "C II and IIEII represent the 

events being considered. However, in addition to the events 

is the system upon which the events are acting. So, accord

ing to McDonald (1985), the general form of the causal 

statement is lIevent C acting on system 5 causes event E" (p. 

115). These statements seem like statements of the obvious, 

but McDonald (1985) uses this grounding to extend his analy

sis of causation. He indicated that the most problematic 

feature of a causal relation is its asymmetry, something 

which makes it quite different from the symmetry one finds 

in correlational statements. Specifically, IIIC causes E in 

SI does not imply and is not implied by IE causes C in SIH 

(McDonald, 1985, p.lI5). 
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If one examines the first statement of Asher (1976), 
.. '-

one could consider several meanings in use for covariation. 

According to McDonald (1985), one might consider "12 is true 

because g is true" or "12 implies g" but if logic is applied 

then the result i(3 "not-g implies not-12" (p. 116) and this 

notion seems problematic. McDonald (1985) takes issue with 

the concept that temporal precedence is a defining charac-

teristic of cause and suggests it is more of a secondary 

consequence. Indeed, as Cook and Campbell (1979) point out 

temporal ordering of natural phenomena does not necessarily 

imply cause (e.g. the ordering of day and night). McDonald 

(1985) attempts a formulation of causal relation in the 

conditional contrary-to-the-fact statement liE occurred and C 

occurred, but E would not have occur~ed if C had not 

occurred" (p. 117) and suggests that the conceptualization 

of causality might be further enhanced if one considered the 

events as exogenous to or outside the system. This, of 

course, means that, above all, the system must be under-

stood. The understanding of the system becomes the 

fundamental tie between a notion of causality and causal 

modeling. 

The causal model. The "guilt by association" issue 

referred to earlier in the work of Cohen and Cohen (1983) is 

in many senses a failure in the understanding of the system 

or more specifically a failure in specification resulting 

from an inadequate or incomplete theoretical base. It is 
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this lack of specification which results in nonsensical 

relationships and the corresponding dismissal of correla

tions as non-substantive. Cooley (1979) draws from the 

writings of Wold in order to identify the route one must 

take in model specification -- "this question of whether we 

have included the major explanatory variables in an analysis 

is not a statistical problem, but a question of subject 

rna t t e r" (p. xx). 

The subject matter or theoretical base allows for 

the detailed identification of variables and their relation

ships before data analysis. If the theoretical base is 

relatively undeveloped or weakly developed then exploratory 

approaches are in order. However, in cases in which the 

theoretical basis is more advanced, as is considered to be 

the case in the present study, confirmatory approaches are 

the methods of choice. A key assumption of causal modeling 

rests on the level of development of the theory. That 

assumption posits the completeness of the model in that "all 

causal variables, known or as yet unknown, that are omitted 

from a study are uncorrelated with all causal variables 

included in the study" (McDonald, 1985, p. 121). Of course 

the only way that such an assumption can be tested is by a 

more inclusive study and hence for any study at hand it 

remains essentially untestable. 

In causal modeling there are two types of variables 

considered. One type is the observed variable or the 
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variable upon which the researcher has obtained a measure of 

some sort. The other variable type is the latent or unob

served variable. The latent variable could simply be 

considered 1ilte the common factor in factor analysis it 

is something upon which a direct measurement has not been 

taken but, by patterns in the relationships of the observed 

variables, one can infer (and statistically test) that a 

latent variable might, for instance, explain the correlation 

among a subset of observed variables. 

The convention in causal modeling is to specify in 

advance directional sequences, or paths, of variables or 

variable networks. This specification is generally done 

with the aid of a path analysis diagram like the one shown 

in Figure 3. 

In illustrating causal models, the following 

conventions are observed: bOJ~es indicate observed variables, 

circles indicate latent variables, straight lines with 

arrowheads indicate the direction of causal actions between 

two variables having non-zero path coefficients, and curved 

lines with arrowheads at either end indicate residual 

covariances anticipated after the model has been fitted. 

Models may be recursive, all the paths run in the same 

direction, or nonrecursive, all the paths do not run in a 

single direction. In a fully recursive model every 

coefficient is permitted to be non-zero. (McDonald, 1985, 

pp. 123-124) 



Figure 3. Examples of Path Diagrams 
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McDonald (1985) reviews the McArdle model for linear 

structural equations known as the reticular (network) action 

model (RAM). This model provides a general procedure for 

undertalting causal modeling. The LISREL technique of 

Joreskog (1979), the technique to be used in this study, is 

considered by McDonald to be a special case of the RAM. 

Therefore, following McDonald (1985), the general case will 

be presented first followed by the specific case. The basis 

for causal modeling, whether it is the Simon-Blalock tech

nique outlined in Asher (1976) or the RAM, lies in the 

general linear model used in regression analysiS. This 

model takes the general form 

Y = bo + b 1 Je1 + b 2 X2 + . • • + ~ }tk + e 

The first step in the RAM is to write a set of equat~ons 

such that every variable is regressed on all variables. The 

following set of equations would be generated for a fully 

recursive four variable model; 

v2 = P21 v1 + e 1 

v3 = P31 + P32 v2 + e1 

v4 = P41 v1 + P4:2 v2 + P43 v3 + e1 

(McDonald, 1985, p. 129) 

In these equations v indicates variable, E the coefficient 

and e the disturbance term. The subscripts refer to the 

variables. 
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The next step is to indicate which residuals are 

restricted to zero coefficients and which are not by 

specifying the covariance matrix. Again, referring to the 

example above, the matri~t in Figure 4 would be generated. 

Figure 4. An Example of a Residual Matrix 
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As per Figure 4, all non-diagonal residuals would be 

specified as being zero. Given that the variables have been 

classified into latent and observed variables, one should 

have a set of equations which equals the sum of the number 

of latent and observed variables. The next step is to 

determine whether the model is underidentified, over-

identified or just identified. 

According to Asher (1985), underidentification 

occurs when estimation techniques do not yield satisfactory 

estimates because there are insufficient variables 

specified. If underidentification is the case one must 

reconsider the theoretical justification for including 

another variable. Overidentification simply means that 

there is excess information. Specifically, McDonald (1985) 
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states that underidentification occurs when "there are too 

many parameters and they are not uniquely determined by the 

variances and covariances" (p. 129) and overidentification 

occurs when "there are fewer parameters than variances and 

covariances from which to determine them" (pp. 128 - 129). 

In a just identified or exactly identified model the 

number of knowns equal the number of unknowns. According to 

Kerlinger (1986) a model must be overidentified (i.e. with 

more variances and covariances than parameters being esti-

mated) for use with the LISREL program. Once the final 

model has been determined, it can be fitted to a statistical 

program such as LISREL for testing the analysis of covari-

ance structures. The LISREL technique includes the 

specification of two latent variable models and a structural 

model which links the latent variable (measurement) models. 

Again the linear basis is evident in the sets of 
. 

equations used in the LISREL system --

Measurement equations 

for x: g = Axe + B 

for y: y = Ay~ + e 

Structural equation 

for ~ and f: ~~ = re + ~ 

Through simultaneous solution of the structural equation 

matrices, the LISREL program will aid in determining, for 

instance, the regression of the· latent variable ~ on the 



latent variable ~ or the relationships among observed 

dependent and independent variables. 
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A cautionary note. Causal modeling has the advan

tage of getting research beyond the bounds of overly 

simplistic conceptions through the use of models which begin 

to acknowledge the complexity of the world. However, these 

models are not without their flaws. Identification has 

already been noted as a technical difficulty in causal 

modeling. Another, and more problematic issue, occurs when 

the model does not fit. Kerlinger (1986) indicated that 

there may be four reasons for lack of fit that must be 

considered: (a) the model was not well conceptualized, 

(b) there was a computer entry error, (c) there is strong 

multicollinearity (or other flaws) in the data and (d) the 

theory from which the model was generated is not applicable. 

Kerlinger (1986) also noted that problems in measurement, 

validity and reliability can make even the most "elegant 

procedures" fail to produce anything of substance. 

In summation, the general principles underlying 

causal modeling were presented using the RAM as a base. 

Conceptions of causality were discussed as a prelude to a 

discussion of the technique of causal modeling. The 

LISREL approach was considered a particular instance of the 

general approach outlined. The LISREL approach will be 

discussed further in the description of the generation of 



the model to be used in the present study. Finally, some 

cautionary considerations in using LISREL were presented. 

Plan of the Study 

This section presents a brief overview of the plan 

of the study. Specifically, a statement of the problem will 

be presented along with a general description of the liter

ature to be reviewed, the sample characteristics and 

selection, method of data collection, and method of data 

analysis .. 

Statement of the Problem 
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The Goodman model of reading is based upon a method 

of data collection which is closer to the naturalistic mode 

of inquiry than to the experimental mode. Consequently, the 

statements made relating to that theory have generally been 

of a descriptive nature or have involved exploratory statis

tical analysis. Because of the length of time involved in 

miscue analysis procedures, data bases have been generally 

too small for the stronger confirmatory statistical 

techniques. In the present study, a large data base with 

both miscue data and standardized reading test information 

will be used to test the Goodman model against the data set. 

This data set was used in the evaluation process of a 

Chapter 1 program in the Albuquerque Public Schools. The 

test of the Goodman theory, then, will be constrained to the 
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particular variant of it that exists in the data set to be 

studied. The first step is to build a model, using the 

variables listed below, which is consistent with the Goodman 

theory of reading. The framework for this model will be 

generated in the review of the literature. 

Review of the Literature 

The literature reviewed for the present study will 

consist of descriptive studies which have used the Goodman 

theory in their analyses. Research on the relationship of 

process and product reading comprehension measures will 

also be reviewed. Specifically, the literature review will 

form the basis for specification of and relationships among. 

the latent and observed variables to be used in the present 

study. 

Sample 

The final sample used in the present study consisted 

of 448 students in Grades Two to Five from Albuquerque, New 

Mexico. Numbers of students per grade level were roughly 

comparable. The students all attended schools which were 

under the jurisdiction of a single Chapter I program 

coordinator working in a school district of approximately 

79,000 students out of which 4761 were served by the Chapter 

I Reading program. 
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Data Collection 

The data used in the present study is from an extant 

data set collected during the 1985 - 1986 school year as 

part of the Chapter 1 evaluation procedures. The data set, 

made up of miscue analysis data and standardized test data 

for each child, was collected by teachers in the school 

districts and was forwarded to the school board office for 

analysis into individualized educational plans. All 

teachers participating in data collection had undergone 

intensive training in miscue analysis. 

Variables 

Since this investigation made use of an eJttant data 
~ 

set, all but two of the observed variables were those used 

by Resta, Gallegos and Baca (1986) in originally collecting 

the data. These variables are: MISCUE VARIABLES --

unacceptable omission, non word, overuse graphophonics, 

unacceptable punctuation, acceptability with preceding 

context, acceptability with following context, miscue 

correction, miscue acceptability and correction; RETELLING 

VARIABLES -- character recall, character development, 

setting, events, sequence of events, plot, theme, inference, 

overall retelling; and STANDARDIZED TEST VARIABLES --

vocabulary score CTBS, comprehension score CTBS, total score 

Gates-McGinitie or total score DRP. These variables were 

generated by Resta et al. (1986) in terms of the work of 

Weaver (1980) and Goodman and Burke (1972). Two variables, 



graphic similarity and sound similarity, were created to 

allow for the partial ling out of effects handled under the 

"overuse of.graphophonics" category of Resta et. al.(1986}. 

The creation of these new categories involved the recoding 

of the miscue data set for these variables. 

Data Analysis 
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Based upon the review of the literature relating to 

the Goodman model of reading, a causal model of reading will 

be specified. Using the LISREL-PC statistical package 

(Joreskog and Sorbom, 1986a), the model will be tested to 

determine if it fits the data set. Refinements in the model 

will be made so that an optimal model results. 

Definition of Terms 

The following terms will be used throughout the 

study: 

following text ----------- the expected text of the 

story subsequent to and 

including the miscue in 

question; in the case of 

omissions it is the entire 

text of the story from one 

word prior to the omission 



graphophonics ------------

miscue -------------------

non word -----------------

overuse graphophonics ----
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defined after K. Goodman and 

Burke (1973) as "the physical 

shape and/or the sound 

patterns related to the ER 

function in determining the 

reader's choice of the OR" 

(p. 25) 

"any observed response (O.R.) 

which departs from the 

expected !.'esponse (E. R. )" (K. 

Goodman, 1968, p.3) 

a miscue that is not a 

meaningful word; dialect 

variations are not coded 

a sUbstitution miscue with 

high graphophonic similarity 

to the word in te,ct but which 

is semantically and 

syntactically unacceptable 

with prior and following text 
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preceding/prior text the expected text of the 
.. '-

story up to and including the 

miscue in question; in the 

case of omissions it is the 

entire text of the story up 

to and one word beyond the 

omission 

unacceptable omission a miscue involving the 

omission of a word or words 

that is/are semantically and 

syntactically unacceptable 

with both prior and following 

text 

unacceptable punctuation a miscue involving the 

omission or insertion of 

punctuation which results in 

semantic and syntactic 

unacceptability with prior 

and following text 

graphic similarity ------- the degree to which the o. R. 

looks like the E. R. 

sound similarity --------- the degree to which the o. R. 

sounds like the E. R. 

Significance of the Study 

This study will add to the refinement and expansion 

of the Goodman model of reading by testing a variant of the 
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Goodman model against an existing data set. In the course 

of the procedures to be followed in the study additional 

information on the reliability of miscue analysis will be 

generated. Finally, this study capitalizes on the fact that 

schools are in the business of data collection during the 

course of their everyday activity. By demonstrating that 

their efforts are worthwhile for inclusion in a research 

study, rather than by imposing the values of the researcher 

on the schools, the assumed gap between the theoretical and 

the practical may be narrowed. 



CHAPTER 2 

REVIEW OF THE LITERATURE 

This review of the literature serves a dual purpose. 

First of all, the context of the study is broadened to more 

than the Goodman theory by the development of the concepts 

of the process and product dimensions of reading comprehen

sion. The Goodman theory as represented in miscue analysis 

and Bormuth I s (196$) work on cloze are e~templars of a 

proeess approach while standardized reading comprehension 

tests and retellings represent product approaches. Second

ly, within the context of this broader scope, a review of 

research utilizing the Goodman theory is undertaken. This 

review of research forms the foundation for the selection of 

the manifest and latent variables to be used in the causal 

model generated and it provides a basis for the specifi

cation of relationships within and among independent and 

dependent variables and factors in the study. 

The Process/Product Dimensions of Reading Comprehension 

That there should be discussion of the relative 

importance of process/ product dimensions of reading 

comprehension and that such discussion is typically debate 

35 
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rather than discussion should come as no surprise since, in 

many ways, the questions that underscore such debate are 

grounded in fundamental epistemological and philosophical 

questions. What is knowledge? How does it come to be? How 

is it represented mentally or is it represented mentally at 

all? If representation is granted, how can we access the 

mind to discern the manner of representation? Does the 

knowledge representation that occurs during the process of 

acting differ from that which is subsequent to the act? 

Although all of these questions lead to the last 

question, in the discussion of the process/product 

dimensions of reading comprehension the last question whi~h 

is pivotal to the present study. Ultimately, the answer is 

tied up in the additional question of "What does is mean to 

read?" and the answer to both questions may be revealed, in 

part, by the manner in which reading is assessed. To place 

the discussion of the process/product dimensions of reading 

in the conteJct of a theoretical position in reading, a brief 

discussion of the meaning of the term "reading" will be 

presented. 

Reading 

Consider the task -- a task involving an individual, 

the reader, and something from the environment, the text. 

If a structural-cognitivist view is taken, the individual is 

viewed as having structured operational systems or one 

general operational system which will act around and upon 
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specific content that has been and/or is being obtained from 

the environment. The theoretical literature on this view of 

the individual variously emphasizes either the system or the 

content as represented in the human mind but invariably 

includes both under the rubric of schemata (Kant, 1194/1982; 

Bartlett, 1932; Inhelder and Piaget, 1964; Neisser,1916; 

Mandler and Johnson, 1911; Anderson, 1985). 

The text characteristics have been considered by 

some (Thorndyke, 1911; Mandler and Johnson, 1911; Van Dijk 

and Kintsch, 1983) as also having a structure and content. 

The structure is manifested for some by story grammars 

(Mandler and Johnson, 1911), propositional chains (Van Dijk 

and Kintsch, 1983), cohesive ties (Halliday and Hasan, 1916) 

or simply the grammar. The content has been more difficult 

to capture and, because of relationship to structure, is 

reflected in some of the same forms -- propositional ties, 

story grammar or macrostructure of the story. The emphasis 

has been on the semantic elements and their interrelation

ships rather than the forms and their interrelationships. 

Thus, it is not surprising that reading can be 

viewed as a "clash of structures" (Adams, 1986, p. 5). This 

meeting of structures is not destructive as might be implied 

in the word "clash". Indeed, the question may be raised as 

to whether texts as creations of minds are more reflective 

of the structure of minds than of the physical reality 

thereby making for more similarities than differences in 
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text/mind interfaces. Adams (1986) sidesteps the issue of 

physical text structure and focuses on the reading of text 

by suggesting that "any activity, including reading ... , 

functions first by decomposing the object of perception 

according to some rule and recomposing another object that 

renders the first 'intelligible' .... It follows ... that there 

is no real or definitive reading of text -- only versions 

the underlying structure of which manifests certain rules of 

functioning (p. 6)." The fundamental undercurrent of the 

above statements is that the decomposition/ composition 

process is semantically and structurally driven. Being so, 

it is, by definition, personally driven since "meaning is 

always meaning to someone" (Adams, 1986, p. 9) and, since 

language is a rule-governed signification system by social 

convention, it is also socially mediated. 

Given that the process of reading involves some sort 

of constructive or transactive process which revolves around 

meaning, both personal and social, what can one say about 

the question of comprehension? If comprehension is under

standing and understanding is the assignation of meaning to 

and the appropriation of meaning from something, how does 

reading differ from comprehension? Is the phrase reading 

comprehension an example of a redundancy? If not, where 

does the specificity lie? Is reading merely the application 

in one instance of a set of general comprehension strategies 
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or is there something which is unique to the comprehension 

that occurs in reading? 

Bussis, Chittenden, Amarel and Klausner (1985) 

suggest the following list as indicative of what could now 

be considered the "givens" resulting from over a quarter 

century· of work in the areas of memory, perception, thought, 

language development and language comprehension --

* The brain constructs perceptions and thought (as 
opposed to behaving like a sponge). 

* The brain's central function is to create 
meaning. 

* Meaning arises through the perception and 
interpretation of patterns, or relationships, in 
events. 

* Anticipation and intention exert a directing 
influence on the brain's activity. (p. 12) 

If the assumptions of Bussis et al. (1985) are correct, then 

it would appear that comprehension in reading is one 

exemplar of a general process of comprehending. The identity 

of that which is being comprehended, which in this case is 

written language, seems to be what makes reading comprehen-

sion specific. The text as a potential signifier of meaning 

has a comprehension potential. The assignment of cultural-

ly shared yet personalized meanings to the text engineered 

by anticipatory knowledge of structural text conventions and 

semantic domains leads the drive in comprehension. The 

difference between the active engagement towards meaning and 

the meaning that exists subsequent to the activity of 

reading is the basis of the process/product distinction. 
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The use of the word comprehension as synonymous with 

understanding has undoubtedly led to confusion in the 

research literature. Since verb and noun forms are 

possible, the usages of the term may be process or product 

oriented. One can asIc, "Are they understanding or 

comprehending the text?". This use is more process 

oriented. Alternatively, one can use the phrase "my 

understanding of ... " which seems to confine or give form 

and stability to comprehension. Comprehension in this 

latter sense is a "fait accompli" with a beginning and an 

end. Therrien (1984) has described conceptions of learning 

in terms analogous to the process/product distinction 

learning as a journey vs. learning as a destination. The 

distinction between comprehension as a journey and 

comprehension as a destination is often eroded in many 

discussions of reading comprehension because of the inherent 

ambiguity in the word comprehension. The terms process and 

product comprehension appear to be one attempt to clarify 

both past and present writing. 

Process/Product Comprehension 

Traditional methods of reading comprehension 

assessment have led to a product oriented view of reading 

comprehension. Product oriented measures tap comprehension 

after the act of reading had been completed. In standard

ized reading comprehension tests, the format that has gained 

wide precedence over the years is one of short passages 
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followed by multiple choice questions. This technique 

defines what is to be comprehended through the use of 

options and therefore reveals the reader's comprehension as 

mediated by the test writer's comprehension. Despite its 

early comparability in frequency of use with techniques 

involving passage reproduction and solving written puzzles, 

Readence and Moore (1983) suggest that the multiple-choice 

reading comprehension test surpassed these other techniques 

because of its app~rent objectivity and its ease in scoring. 

The result of the wide-spread use of the multiple choice 

reading comprehension test was a narrowing of the view of 

comprehension. 

The retelling as a product oriented measure of 

comprehension has suffered from a lack of clarity as to 

exactly what its purpose was. It took the form of exact 

reproduction or free recall in its early uses again 

emphasizing only a narrow aspect of the process of 

comprehension. Variations which attempted to examine the 

meaning of the recall in relation to the meaning of the text 

were criticized as being too time consuming and were open to 

criticisms of subjectivity (Readence and Moore, 1983). 

Process oriented measures tap understanding of the text 

before the act of reading is finished. The most commonly 

used measures of the comprehension process are the cloze 

procedure popularized by Bormuth (1965) and the miscue 

analysis technique of K. Goodman (1968). These procedures 



provide "on-line" access to the activities of reading in 

that they come closest to capturing the readers predictions 

or assignments of meaning to the text in the process of 

reading the text. Re-evaluation of the predictions or 

assignments of meaning may be observed when a revision 

process such as correcting in miscue analysis or erasing in 

a cloze test is used by the reader. Further re-evaluation 

may also become evident ih the reader's retelling of the 

story if the opportunity to do so arises. 
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Comprehension is revealed in both process and 

product approaches to assessment. To tap only product 

comprehension makes it appear as though the reader was not 

involved in comprehending during the course of the reading. 

To tap only product comprehension through multiple choice 

tests distances the reader from the text through the use of 

the test writer as intermediary. The use of retelling 

measures gives an indication only of what the reader has 

constructed subsequent to the reading. Of course, one could 

also, like Bartlett (1932), probe reader's recall of the 

story long after the reading providing yet another facet to 

reading comprehension. To put undue emphasis on one form of 

comprehension over the other is restrictive in terms of 

building up an image of the reader as a seeker of meaning 

from the graphic images of text. 



What is Demanded by and Revealed Through Various 
Comprehension Measures? 

If the premise is that different comprehension 

measures access different comprehension processes, then 

their specification would seem the next logical step in any 

inquiry. The simple differentiation that process measures 

access comprehension during reading while product measures 

do so subseguent to reading is an insufficient dlstinction 
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in terms of the activity that underlies each. Therefore, an 

examination of the psychological tasks underlying each will 

be undertaken. 

The standardized reading comprehe~sion test. Stan-

dardized reading comprehension assessment began in the 
~ 

second decade of the twentieth century and, as mentioned 

earlier (see p. 41) has become one of the most widely used 

methods of reading comprehension assessment (Readence and 

Moore, 1983). Oftentimes the standardized reading 

comprehension test is merely one part of a general reading 

achievement test which will include items measuring such 

subskills as vocabulary which, upon subsequent analysis have 

been found to correlate highly with comprehension (Curtis 

and Glaser, 1983). The use of these tests has been a matter 

of great debate both in the public arena and in academic 

circles. 

Articles will often begin with or at least include 

some statement which recognizes the criticism that has been 

leveled at standardized achievement tests (see for example, 



Hopkins, George, and Williams, 1985; Scruggs, Bennion and 

Lifson, 1985; Webster, McInnis and Craver, 1986). Subse

quent to such a statement, the authors can usually be 

identified as taking one of the following stances: 

a) moderate revisionist whose goal is to outline the 

steps necessary to improve upon testing, 
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b) pragmatist who will outline the steps one can take 

to improve one's standing on these tests through such 

things as training in test taking skills, 

c) educationist who believes that part of the problem 

lies in the fact that tests are assumed to do much 

more than they do and who therefore sets about to 

educate as to what exactly t8sts do, and 

d) a radical revisionist (at least from the 

standardized test point of view) who advocates 

abandonment of current testing practices because of 

their inherent and recurrent problems in favor of 

alternate procedures. 

Nevertheless, despite this wide base of criticism, 

standardized achievement tests are, paradoxically, held to 

be the "definitive standards for educational excellence and 

accountability" (Hopkins et al., 1985, p. 177). 

The fundamental criticisms of standardized reading 

achievement tests are criticisms of construct validity -

that is, how these tests measure the construct of reading in 

general or of reading comprehension in particular. As 
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Hulin, Drasgow and Parsons (1983) indicated in their 

discussion of item response theory in measurement, no amount 

of reliability and validity data will be of use unless the 

test measures the construct it was intended to measure. The 

answer to what it is that reading comprehension tests 

measure may be found, at least in part, in the critical 

analyses of construct validity undertaken by several 

authors. 

The first issue relates to how items for standard

ized reading tests are created. In 1970, Bormuth, who could 

be considered as taking a moderate revisionist stance, 

candidly stated that "the concepts and procedures 

traditionally employed in the construction of achievement 

test items are defined wholly in the private subjective life 

of the test writer, which makes achievement testing little 

better than a dark art" (pp. 2 - 3). Curtis and Glaser 

(1983) make the point that achievement test items are based 

more on psychometric data than on theoretical questions in 

reading. K. Goodman (1982b) has also critiqued the testing 

industry on similar grounds. Wardrop, Anderson, Hively, 

Hastings, Anderson and Muller (1982) reiterate the point 

that, although tables of specifications or lists of 

objectives are used, "there are seldom explicit rules for 

generating items from each such objective" (p. 5). In fact, 

even if there were a theoretical framework at the outset, 

Wardrop et al. (1982) argue that the revision a~d tryout 
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processes in test construction'may result in the omission or 

inclusion of items that were not originally intended to be 

measured. Given that the art of item generation remains 

unspecified despite the efforts of revisionists like Bormuth 

(1970), the question of what abilities are uncovered by such 

tests still remains open. Messick (1984) points out that 

achievement tests overlap considerably with tests of 

cognitive ability. This pattern would seem to provide 

supportive evidence for comprehension as a general cognitive 

strategy. However, the overlap between reading achievements 

tests and cognitive ability tests is not complete and 

therefore leaves room for further explanations. 

If, as Curtis and Glaser (1983) and Johnston (1983) 

indicate, it is quite common for· items to not even require 

the reading of the passage which is supposed to be compre

hended, then it seems plausible to posit either a general 

cultural-linguistic factor, a general background knowledge 

factor, a test-taking factor or any combination of these. 

If, for example, readers are able to base their responses on 

the syntactic system alone, knowledge of one particular 

dialect variation will enable that reader to correctly 

answer the question that has been posed. Alternatively, if 

certain experiential/semantically based information could 

result in a correct response without reading the passage, 

then a general background knowledge factor may be operating. 

In fact, Johnston (1984) examined the issue of background 
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knowledge in relation to selections from texts and found 

that a significant, though small, percent of the variability 

in reading comprehension as measured by questions on text 

explicit or implicit passage information could be accounted 

for by background knowledge. A different type of background 

knowledge comes into play when the text structure itself is 

considered. Again, though his research did not incorporate 

standardized tests, Thorndyke's (1977) research demonstrated 

that mere exposure to a text structure regardless of content 

provided an advantage in story comprehension. 

Related to the discourse type issue is the research 

of Langer (in press) and Fillmore (1982) who undertook a 

semantic text analysis of reading comprehension test items 

from the Comprellensive Tests of Basic Skills, the Metro

politan Achievement Tests, the Reading Instructional Tests, 

the California Achievement Tests, the Stanford Achievement 

Tests and the Gates-MacGinitie Reading Tests. Fillmore 

(1982) states that an unanticipated aspect of their research 

was finding that the te~tts of reading comprehension tests 

are "seriously flawed" and "require of their readers an 

uncommon degree of tolerance and cooperation. The testing 

industry ... has created a new genre for English written 

language, a genre whose characteristics are determined by 

very unnatural requirements of lexical choice, grammatical 

structuring, and synonym al terations ... " (p. 251). 

Langer (in press), reporting on an aspect of the same study, 



listed five characteristics which could make test items 

inconsiderate of the reader: 

a) the density and frequency of change of ideas; 

b) an over-reliance on the fact that the reader will 

have certain non-text based assumptions or will make 

certain non-text based hypotheses; 

48 

c) the imitation of certain genre types while 

violating the conceptual or structural patterns of 

that genre (e.g a joke normally ends with a punch line 

but in one test item this constraint was violated 

leading to confusion about the interpretation of the 

punch line); 

d) assertions which are contrary to the beliefs of 

the reader but which are not explained textually in 

any way; and 

e) contextual discontinuity which results from a 

deceptive simplicity ( e.g presentation of a sequence 

of what seem to be familiar details in simplified 

language to attempt to create the envisionment of a 

specific concept but because of the simplification 

efforts fail to generate that concept). 

The work of Fillmore (1982) and Langer (in press) 

could be regarded as a pedantic linguistic exercise were it 

not for their inclusion of interviews with students who had 

completed the test items in question or who were interviewed 

during the course of r~ading the passage and subsequent 



items. These interviews provided substantiating evidence 

for and may have been the cause of some of the linguistic 

analysis referred to above. 
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Scruggs, Bennion and Lifson (1985) also interviewed 

students subsequent to their completion of each of selected 

items from the Stanford Achievement Test. Prior to each 

post-response interview students were asked to rate their 

level of confidence in the correctness of their response. 

From these procedures, Scruggs, Bennion and Lifson (1985) 

identified five general strategies which had been used in 

completing items -- skipping, procedural error, guessing, 

deliberate strategy and "just knowing". Results were 

surprising. When children guessed they got 37% correct, 

much higher than the generally accepted 25% chance level for 

a four option multiple choice item. When they chose the 

deliberate strategy of eliminating alternatives they got 67% 

correct. The strategy of "just knowing", that is calling 

upon background knowledge, was used in over half the 

responses in the study. This result is further confirmed by 

the fact that child~en frequently reported not reading 

passages or distractors. For instance, in 40% of the 302 

incorrect responses, children reported not having read all 

of the distractors whereas in 73% of the 577 coz'rect 

responses children reported having read all of the 

distractors. 
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Test-taking strategies provide another view to 

standardized achievement tests. Sufficient studies have 

been conducted in the area of standardized achievement 

testing, of which r.eading achievement testing forms a part, 

that the literature has been subjected to several meta

analyses. In a conservative meta-analysis of the effects 

of training in test taking strategies, Scruggs, White and 

Bennion (1985) reported that on the average only .10 of a 

standard deviation could be attributed to the effects of 

training in test taking strategies. This effect size may 

seem minuscule however Scruggs, White and Bennion (1985) are 

quick to point out that the average gain, though meager, 

resulted from relatively short-ter~ training programs which 

ranged from four to twenty hours in length. Of course, if 

achievement tests measured only achievement, such training 

programs would be unnecessary. 

In conclusion, the application of the conventional 

conception of the observed score being the sum of the true 

score plus random error would seem to be a gross over

simplification since it would appear that certain aspects of 

what is being measured by reading tests are quite systematic 

Those non-random aspects are not reading comprehension but 

may be such things as test-taking ability, background 

knowledge, or flexibility with the genre of texts found in 

tests (to name a few factors). Wardrop et ale (1982) argue 

that the major claim of test validity for standardized 
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achievement tests "is based on the adequacy with which their 

content represents that of the major curriculum series and 

other reading material commonly encountered in the schools" 

(p.13). Messick (1984) has noted that educational achieve

ment scores "at best reflect not only the psychological 

constructs of knowledge and skill that are intended to be 

measured, but invariably also a number of contaminants" (p. 

216). Perhaps a more accurate picture might involve the 

summing of knowledge of discourse types, cognitive ability, 

syntactic ability, prior background e,tperience, test taking 

skills, and willingness to suspend one's own knowledge 

without textual justification &s sources of bias to be 

considered in addition to the true comprehension score and 

the true random error component. In other words, it would 

appear that despite the criticisms leveled against it, there 

is an underlying assumption that the standardized reading 

comprehension achievement test does measure to some degree 

what readers understand of what they have read. Tal~en to 

the extreme, this means that for some reading comprehension 

may become what reading comprehension' tests measure. 

However, even the extremist must acknowledge that a naive 

approach to item generation and to the process of reading 

has resulted in a host of additional factors which mask the 

comprehension task being included in reading tests. 

Retelling. The concept of retelling a story seems a 

straight-forward manner in which to determine whether 
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comprehension has occurred. The verbatim recall of the 

1920's as described in Readence and Moore (1983) would now 

be considered unrealistic and indicative of memory rather 

than comprehension. In fact, the choice of words to 

describe this technique becomes problematic since the 

choices carry with them certain implications. For instance, 

the term recall seems to imply a memory driven process while 

the term retelling seems to imply that the reader is 

engaging in telling the story again. While memory is 

involved in retelling, the retelling process seems to have 

some of the constructivist tones of Bartlett (1932). The 

driving forces in retelling are the structures of story and 

of knowledge in general with memory of the most recent 

elements read being the impetus for the reconstructive 

process. Yet, despite this involvement on the part of the 

reader, the term retelling gives priority to the role of the 

text rather than the reader in comprehension. Whatever the 

case, there are several issues which confound how compre

hension is revealed in the retelling process. 

First is the issue of the ecological validity of re

telling. That is, in most situations where retelling is 

used as an assessment or research tool, the reader retells 

the story just read to someone who has been listening to him 

or her read the story. This circumstance likely affects the 

pragmatics of the situation. That is, the reader may not be 

as explicit in the retelling when the listener has already 
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heard the story as would be the case if the person listening 

to the retelling had been hearing the story for the first 

time. Alternatively, the argument could be made that this 

task is representative of the type of task one is asked to 

do as part of school and thus the pragmatics around it are 

understood. 

Secondly, knowledge of discourse type and general 

background knowledge will also impact upon the retelling. 

The issues here are similar to those discussed under 

standardized reading tests however the difference is that 

the texts used in studies involving retellings may often be 

longer than those of reading comprehension tests and may 

even be full length stories. In other words, the reader may 

not have to deal with pseudogenres. 

Third, a convention has not yet surfaced for the 

analysis of retelling information. Propositional analysis 

in terms of a specific story and specific story grammar may 

be effective for short stories (with fewer than 30 proposi

tions) written to fit the grammar as in the Mandler and 

Johnson (1977) study but this scheme fails for longer 

stories not written for experimental purposes. The problem 

with longer stories becomes one of attempting to match the 

propositions generated by the reader with those of the text. 

Instances in which the reader collapses across propositions 

or includes erroneous propositions or propositions based on 

personal experience are not accounted for in a propositional 
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analysis based on story grammar. Fagan (1981) has proposed 

a scheme in which the reader's retelling is broken down into 

t-units and analyzed according to several categories. These 

categories include options for background experience, error, 

and inferencing. However, Fagan's (1981) descriptive system 

does not result in any sense of the reader's retelling of 

the whole story. All that results is a sense of whether 

each t-unit of the retelling had comparable elements in the 

text. The sequencing or structural arrangement of story 

elements is not considered. 

Y. Goodman and Burke (1972) have created the 

retelling outline which is similar to the elements arising 

out of general literary analysis or the outline of 

macrostructures by Van Dijk and Kintsch (1983). In the 

Goodman and Burke procedure, a retelling outline is first 

created for each story consisting of the elements of 

character analysis (30), events (30), plot (20) and theme 

(20). The point value assigned to each of these is 

indicated in parentheses. Although this system converges 

with the other systems, it, like the other systems, is 

comprehension assessment mediated by the researcher's 

interpretation of what the retelling should include. 

Procedures using retelling techniques generally use 

two types -- aided and unaided. The type referred to above 

is unaided; that is, it is retelling without the aid of the 

text or researcher/teacher prompts in the form of questions. 
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Aided retelling may be of several sorts -- text cued recall, 

teacher prompts using the retelling information provided as 

a basis, specific questions which are designed not to cue 

the reader to information not understood and specific 

questions on each aspect of the story. While the 

information from an aided retelling may be informative, such 

information mayor may not be excluded from tallies of 

information included in the retelling. 

Like the reading comprehension of standardized read

ing tests, the comprehension demonstrated in unaided 

retellings is indicative of factors other than reading com

prehension. These factors include pragmatic constraints of 

a retelling, background knowledge, familiarity with 

discourse type, coding scheme used to analyze the retelling 

and the effects of a researcher mediated schedule for recall 

analysis. Also, like the reading comprehension of standard

ized reading tests, there appears to be an underlying 

assumption that the retelling; despite its multiple facets, 

is an indicator of reading comprehension. 

The cloze procedure. The cloze technique has been a 

part of the reading literature for several decades. This 

technique involves omitting every nth word in a passage and 

having the reader read the passage and fill in the omissions 

with words that he or she thinks appropriate. There have 

been variations of this technique such as giving grammatical 

morphemes as clues or giving the initial letter as a clue. 
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Such techniques are referred to as modified cloze tech

niques. Responses have generally been scored on an exact 

match basis only except in cases where there is a minor mis~ 

spelling (in the case of written responses). Because it is 

limited to the text, the cloze technique is considered more 

a measure of literal than inferential comprehension although 

considerable inferencing may have to be done on the part of 

the reader to determine the word that suits the text. 

Bormuth (1965, 1966, 1967, 1969) popularized the 

cloze procedure and attempted to apply it to text as an 

estimator of readability. Influenced by the insights from 

linguistics, Bormuth also attempted to incorporate these 

insights into reading comprehension assessment. In 1969, he 

conducted a multivariate study examining the relationship 

between readability on a passage as estimated by cloze 

procedures and comprehension as measured by multiple choice 

questions. Even in this early study, the influence of 

background knowledge is evident. Bormuth (1969) had 

intended to use only college sophomores but the study had to 

be expanded to include students from Grades 3, 5, 7, 11 as 

well as the sophomores and some graduate students. The 

change in subjects becomes evident when the passage, a 263 

word passage from an elementary psychology textbook, is 

considered. Because much of the parlance of psychology has 

become part of everyday language, Bormuth was forced to seek 

out persons who were not likely to have knowledge o~ 
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elementary psychology as well as persons who had advanced 

knowledge. A spread in scores ac~ompanied a spread in 

knowledge base which accompanied eJcpanding the age-limi ts of 

those included in the study. Bormuth's (1969) efforts 

highlight an emerging conception of the relationship between 

comprehension and background knowledge. In this early 

study, comprehension initially seemed to be the ability to 

understand any passage regardless of one's personal know

ledge but sampling difficulties demonstrated that this 

definition proved inadequate. 

Bormuth (1967) conducted another mUltivariate study 

in which the relationship between cloze and multiple choice 

comprehension tests was explored. A cloze score of about 

38% predicted a test score of 75% (a corrected score of 67%) 

while a cloze score of 50% was comparable to a test score of 

90% (87% corrected for guessing). These relationships were 

comparable to a later study (Bormuth, 1969) in which the 

scores were 44% and 57% for cloze compared with 75% and 90% 

for multiple choice reading comprehension. Given the shared 

element of background knowledge (and of syntactic informa

tion in particular), which may be considered to impact upon 

both, it is likely that part of the stability and the shared 

variation is due to background knowledge. 

Despite this similarity with the more product 

oriented approach of multiple choice reading comprehension 

tests, cloze is more often considered as an on-line or 
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process indicator of reading comprehension (Johnston, 1983). 

Because the cloze procedure is often a written task in which 

all the graphic display for a word has been removed, the 

strategies that the reader may use are somewhat restricted. 

Knowledge of genre and the language forms accompanying that 

genre, prediction of possible words/structures that fit and 

the subsequent confirming of the prediction against the 

remainder of the text are all conceivable strategies. 

However, because the task is written, the reader may use 

strategies like reading the entire passage with the 

omissions before returning to decide on options for those 

omissions. Other variables that affect cloze scores are the 

length of response line for the omitted word and whether the 

response is to be directly written into the text or to the 

side of the text (Hartley and Trueman, 1986). In the 

Hartley and Trueman (1986) research, these two variables 

could make an average of six months difference in reading 

level as indicated by a test. The development of multiple

choice cloze tests has added a controlled dimension to this 

process measure which may make these tests somewhat 

different than tests in which the free response format is 

chosen. 

As Johnston (1983) suggests, there is still a great 

deal to be investigated with respect to the processes that 

are operating "in the cloze technique. Nevertheless, one can 

plausibly suggest that the factors of background experience, 



knowledge of discourse type, syntactic and semantic predic

tion and confirmation strategies and at least a literal 

level of comprehension are all operating within .the frame

work of the cloze procedure. 

Miscue analysis. The general strategies that are 

considered to be involved in the reading process and which, 

in turn, ar~ revealed through miscue analysis have been 

reviewed in Chapter One. Again, background knowledge of 

discourse type and background knowledge in general were 

considered factors. Use of general strategies of initiat

ing, predicting, inferencing, confirming, correcting and 

terminating were discussed along with the graphophonic, 

syntactic and semantic cuing systems the reader uses in the 

reading process. 

In a critical statement on miscue analysis, Groff 
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(1980) makes the point that the category of semantic 

acceptability is a subjective and speculative category. The 

nature of this category again is derived from linguistic 

traditions in which native speakers are viewed as competent 

to judge the syntactic correctness or semantic correctness 

of an utterance. As such, the coding of miscues is mediated 

by a linguistic-cultural factor which governs what is con

sidered acceptable in a context or in a language. The fact 

that semantic acceptability is never coded higher than 

syntactic acceptability is more a residue from the influence 

of transformational grammar on miscue analysis and, as 
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indicated in Chapter One, Goodman and Goodman (1978) revised 

this aspect of the theory behind miscue analysis. 

Nevertheless, as Wixson (1979) reports, a general trend for 

most readers' miscues to be syntactically acceptable more 

often than semantically acceptable seems supportive of the 

earlier position although its lack of comprehensiveness 

favors the revised position. 

The nature of the task in gathering data for miscue 

analysis brings up two points: a) the naturalness of the 

oral reading task and b) the relation of the oral reading 

task to silent reading tasks. Cambourne (1982) places the 

research of K. Goodman towards the naturalistic end of the 

continuum noting that many of the features of the data 

collection situatjon are like the everyday events of the 

classroom with the major differences being that the audience 

is a researcher or teacher and the reading is tape-recorded. 

Pragmatically the issue of audience again surfaces as it did 

under the retelling procedures. However, this time it is 

not the retelling that is of consequence but the nature of 

the rules that govern the procedure (e.g. no help will be 

given on words that are not known) and the understanding 

that these rules are operating. The reaction of the teacher 

or researcher to initial miscues on a passage may have a 

great deal to do with establishing the pragmatics of the 

reading session. This effect can be weeded out if the data 

can be collected in the course of regular reading sessions 



in classrooms by a person who is part of that classroom 

environment. 
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The assumption that oral reading miscues somehow 

reflect the same type of processes that occur in silent 

reading has been commonly validated through correlations 

with silent reading tasks. However, in light of the shared 

variance of background knowledge, discourse knowledge and 

other possible variables, it is difficult to use such 

correlations as the sole evidence for the similarity between 

oral and silent reading. One distinguishing feature 

between the two modes of reading is speed (Newman, 1978). 

However speed may be more a function of the limitations of 

the human vocal apparatus and the desire to be verbally 

comprehensible than a function of the processing differences 

per see 

Since the study of silent reading miscues would 

require direct access to mental processing, there are few 

avenues open to explore similarities between oral and silent 

reading miscues. One method that has been attempted is the 

recording of consciously observed miscues made while silent 

reading. Cowie· (1985) describes such a study in which 52 

miscues were collected and classified. The classifications 

he derived were a) e~{pectations -- externally generated 

(text related), internally generated (reflective of back

ground knowledge or preoccupations of the reader), and no 

obvious source, b) spatial structure -- radical errors 
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involving whole phrases or orderings and conservative errors 

involving word boundaries and locations, c) acoustic effects 

-- the effects of words that have recently been heard on 

words that are read, and d) attention. Since the data were 

obtained through an introspective case study the breadth of 

silent reading behavior across individuals is far from 

represented but the similarities to aspects of miscue 

analysis are obvious. 

In conclusion, it would appear that miscue analysis, 

like the other measures considered, contains information 

other than just comprehension. Mediational factors of 

culture and linguistics, knowledge of texts and background 

knowledge, text based tapping of knowledge (as in cloze) 

which does not include information beyond the text although 

inferential strategies are used in generating miscues, and 

degree of overlap with silent reading -- all of these 

variables surface in what may be said about comprehension 

based upon miscue analysis. 

In this section, the question of comprehension in 

relation to four comprehension procedures -- standardized 

tests, retelling, cloze and miscue analysis -- was 

discussed. Based upon the literature reviewed, the miscue 

and cloze techniques appear to give process-type information 

while the standardized tests give product-type information. 

The role of standardized tests is not well spelled out in 

. the process-product typology. However, process and product 
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measures may both be viewed as outcomes of reading and it is 

within this context that they will be placed ~n the 

development of a causal model of the present study. In all 

of these procedures comprehension is but one aspect of the 

information output of these measures. The question of what 

is shared among procedures and what is different is not a 

question of comprehension alone but generally involves 

issues such as background knowledge, the context and 

pragmatics of the task, and the specific elements of the 

task. Since observations on each of these measures 

constitutes the entire scope of the study to be undertaken, 

the literature will now be reviewed with a view to 

specification in greater detail of the relationships and 

possible patterns that exist among aspects of each of these 

factors. 

Relationships Among Variables 
The View From Past Research 

As noted in Chapter One, one limitation of the pres-

ent study is that, for the most part, the use of an extant 

data set defines the variables of interest. In this sec-

tion, literature will be reviewed as to the basis for 

selection of variables for inclusion in the study. Subse-

quent to the review, statements of possible relationships 

will be made. In Chapter Three, these statements form the 

basis for the hypothesized model. 



Graphophonics 

In miscue analysis, the category of graphophonic 

similarity is often looked to as a potential explanatory 

source for an aspect of the reader's behavior. The 

graphophonic category remains at the lexical level for 

analysis in most of the variants of miscue analysis that 

exist (e.g. Y. Goodman and Burke, 1972; Y. Goodman, Watson 

and Burke, 1987; Cunningham, 1984; Siegel, 1979; Weber, 

1970). While the remaining miscue categories tend to focus 

on the syntax and semantics and their interrelationships in 

creating an overall comprehensible text, the graphophonics 

category maintains its identity only through the 

relationship of the marks on the page with a transcription 

of the reader's observed response. 
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Used alone as a category, interpretations around the 

graphophonic similarity category would seem contradictory. 

How is it that when miscues occur and the reader has used a 

high amount of graphophonic cues, this is interpreted as 

problematic while if the reader correctly identifies the 

word and therefore has matched exactly to the word there is 

no problem? From the theoretical perspective of Goodman, 

the flaw in such reasoning would very likely be in looking 

at the cuing systems independently instead of in an 

integrative fashion. According to Goodman and Goodman 

(1978,) proficient reading involves a balance in the use of 

the cuing systems by a reader who is both efficient and 
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effective. However, even if only the graphophonic cuing 

systems are considered, K. Goodman and Burke (1973) took 

graphophonics beyond the lexical level by reporting on the 

influence of words from the visual display surrounding the 

expected response. The flaw from a causal modeling 

perspective would be that the model had not been adequately 

specified. In other words these two variables alone would 

be insufficient to provide a unique solution for an 

hypothesized model. Quite simply, more information would be 

needed for purposes of inferring cause. 

K. Goodman and Burke (1973) reported that 75 % of 

all the miscues produced by the readers in their sample of 

94 subjects involved analysis of graphic and phonemic 

relationships between the ER and the OR. In this data set, 

as reading proficiency increased, the number of word-for-

word substitutions, and hence the number of miscues that 

could be coded on graphophonic similarity also decreased. In 

the K. Goodman and Burke (1973) research, correlations were 

run on the coding categories according to grade with the 

graphic and phonemic categories being coded separately. 

Across all grades and across different texts, the 

correlation between graphic proximity and phonemic proximity 

ranged from a low of .77 on one story to a high of .97 on 

another. Most correlations fell in the high .80 to low .90 
-... 

range and all were significant at the individual level. 

Similar but marginally lower patterns were observed in the 
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Goodman and Goodman (1978) study. These patterns suggest 

that these variables were likely measuring much the same 

information, a point which seems to a large extent self

evident since both variables draw their definitions from the 

psychological interpretations of the socio-cultural 

definitions of the markings on paper. 

Correlation patterns between graphophonic cues and 

other coding categories were not as stable. For instance, 

in the K. Goodman and Burke (1973) study, on a single story 

no other correlations were significant whereas varying 

correlational patterns among categories were evident for 

different stories and for readers from different grades. In 

addition, for the overall group the correlations between 

comprehending (percent semantically acceptable plus the 

percent unacceptable but corrected) and graphic proximity 

was -.20 (significant at the .02 level) and was not 

significant for phonemic proximity. This correlation begins 

to shed some light on the nature of the relationship between 

graphophonic cues and comprehending. 

Englert and Semmel (1981) investigated oral reading 

miscues obtained in the course of observations of regular 

classroom instruction. These researchers used the 

categories of "visually similar" and "visually different" to 

code miscues. The first category, visually similar, 

referred to word-for-word substitutions in which a minimum 

of half of the letters of the OR were like the ER and those 
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having less than half of the letters of the ER was referred 

to as visually different. These categories are much like 

those used in coding graphic similarity in miscue analysis. 

Neither of these categories was found to significantly 

predict comprehension as measured by a cloze test and by 

what appeared to be passage dependent multiple choice tests. 

Lindberg (1987) examined the interrelationships 

between miscue coding categories from the Reading Miscue 

Inventory (Y. Goodman and Burke, 1972) and the Stanford 

Diagnostic Reading Test. Participating in the study were '53 

third grade students. The coding categories relating to 

graphophonic cues were "high", "some" or "no" similarity for 

graphic similarity and "high", "some" or "none" for sound 

similarity. Relationships of sound similarity to compre

hending (semantically accepted plus unacceptable but 

corrected) were all low and not significant although high 

sound similarity was negatively related to comprehending 

while the partial or no sound similarity categories had low 

positive correlations. The high graphic relationship 

category maintained the high sound similarity trend and was 

negatively correlated with comprehending (significant at the 

.04 level). No coefficients are reported for the partial 

and none categories of graphic acceptability. Like the K. 

Goodman and Burke (1973) data a trend towards the negative 

relationship between graphophonic cues and comprehending'is 

evident. Because Lindberg (1987) categorized the graphic 



and sound cues into high, partial and none, the high 

intercorrelations between graphic and sound categories are 

reduced and in some cases moderate negative relationships 

are evident. The changes in relationships may be due to 

multicollinearity in the data set or perhaps to a specific 

pattern, however Lindberg (1987) does not elaborate on this 

point. 
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Based on this analysis of past research relating to 

the graphophonic cuing system, it would appear that a trend 

towards a low negative relationship would be likely between 

graphophonics and comprehending if the use of graphophonics 

in an OR were high. Secondly, the high degree of 

interrelationship between the graphic and sound cues (see K. 

Goodman and Burke, 1973) suggests that these cues share some 

source of variability in common. Given, at least in the 

present analysis, the word boundedness of the coding and the 

fact that features of one word are being checked against 

features of another one could posit that there is a lexical 

factor operating. However, as noted earlier (see p. 65), in 

studies such as K. Goodman and Burke (1973) in which 

detailed coding procedures were followed, factors such as 

the influence of information from the visual perceptual 

field surrounding the word would result in even graphic 

information being freed from the constraints of the word. 

In addition, in K. Goodman's (1984) statement of his theory 

of reading, a unitary process of reading is posited. One 



may hypothesize from this that either the lexical factor 

represents the entire process, a hypothesis which would not 

be in accord with the Goodman theory, or that at the most 

the le~ical factor would be a second order factor which is 

merely a part of the general unitary process of reading. 

Non-word Miscues 
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The use of the category of non-word miscues seems to 

be one in which the strongest theoretical arguments could be 

made regarding the degree to which the reader has defined 

the task of r.eading as a graphically driven sound production 

process as opposed ~o a relational-conceptual process. 

Statistically, however, the category of non-word miscues 

would seem to be a subset of the graphophonic category and, 

in combination with semantically acceptability categories, 

would be fully explained by these variables. Goodman and 

Goodman (1978) have noted that non-words are only a small 

proportion of substitutions and they tend to be high in 

graphic and phonemic proximity. Generally non-word miscues 

are not separated from word for word substitution miscues in 

miscue analysis research. For instance, D'Angelo and 

Mahlios (1983) reported that between 64 to 78 percent of the 

miscues across good and poor readers on texts at instruc

tional and frustration level were word substitution miscues 

but combined word and non-word miscues as one category in 

their analysis. 



The category of non-word miscues, though theoreti

cally interesting, is marked by two distinct features: a) 

this category makes up only a small proportion of substitu

tion miscues, and b) if the categories of substitutions or 

of graphophonic similarity are included in the analysis, 

then information contained in the non-word category is 

statistically redundant. 

Omissions 

The category of omissions shares one feature with 

the non-word category. That characteristic is one of low 

occurrence. While omissions occurred almost twice as often 

as non-word sUbstitutions in the Goodman and Goodman (1978) 

data base, they still occurred relatively infrequently. 

D'Angelo and Mahlios (1983) observed that omissions 

combined with the insertions category made up only eight 

percent of the total miscues while D'Angelo and Wilson 

(1979) observed that these two miscue types made up only 

three percent of total miscues. K. Goodman and Gollasch 

(1980) report an average of ten percent omissions across 

data sets involving 100,000 miscues. 
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Despite their relatively low occurrence, omission 

miscues are quite complex in nature. First of all, as K. 

Goodman and Gollasch (1980) indicate, omission miscues may 

be deliberate or non-deliberate. That is, the reader may 

deliberately choose to omit a word rather than produce a 

non-word, ask for assistance or substitute a real word. The 



problem in providing a substitution could result from the 

interaction of the reader's background knowledge, the 

graphophonic cues that have been sampled and the reader's 

willingness to take a risk. Therefore, while one's initial 

reaction would be to eliminate all aspects of graphophonics 

in interpreting omissions, once the category of deliberate 

omissions is considered, such an interpretation would fail 

to describe the character of the omission. Non-deliberate 

omissions involve omissions of text elements which are 

optional, unpredictable, incidental to a complex miscue, 

part of compounds or involved in the prediction of other 

71 

structures. There is clearly a strong syntactic element to 

omissions which involve optional structural patterns (e.g. 

ER --Jlhe thought that a scientist's life" vs. OR --"he 

thought a scientist's life", K. Goodman and Gollasch, 1980, 

p. 24 ) since the omission of such structures leaves meaning 

intact. The fact that word for word substitutions are 

actually the simUltaneous omission and insertion of a word 

is highlighted when omissions incidental to complex miscues 

are e,tamined (e.g. ER --"before you come nearer" vs. OR 

"before coming nearer", K. Goodman and Gollasch, 1980, 

p.24). While detailed analysis may reveal possible 

explanations for omissions, as Hood (1978) has indicated, 

there is no reliable way to distinguish deliberate from non

deliberate omissions. Analysis of pause patterns or use of 

retrospective miscue analysis procedures (C01es,1981), in 



which readers examine their own miscues, are avenues which 

may ~e built upon to provide reliable insights into the 

causes of omissions. 
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D'Angelo and Mahlios (1983) examined the effect that 

omissions had upon the semantic acceptability of the text 

produced by the reader. When the combined categories of 

insertions and omissions were considered, semantic distor

tion occurred less than one percent of the time across good 

and poor readers and syntactic distortion occurred less than 

seven percent of the time in the same groups. About eight 

percent of omissions were corrected by good readers and 25 

to 33 percent corrected by poor readers. These results were 

used to suggest modifications to miscue procedures which 

would make them less time consuming for teachers. 

In addition to the examination of omissions as 

miscues, one can also. look for evidence of the influence of 

the omission in retellings. For instance, K. Goodman and 

Burke (1972) report on the retelling by a subject who 

omitted the word oxygen throughout the reading of the story 

"Space Pet" but in the retelling the subject said "he 

didn't have enough oxygen that's the word I couldn't 

get". Thus, the omission of a word may not be at all 

related to the comprehension of that word. 

In summary, it must be noted that omissions, though 

small in number relative to other miscue types, are quite 

complex and require in-depth analysis for proper 



interpretation. As K. Goodman and Gollasch (1980) comment, 

"Counting omissions is of little use. We must see their 

significance in relationship to the whole process" (p. 29). 

The complexity inherent in this category and the tendency 

for researchers to want to shorten the already detailed 

procedures of miscue analysis has left this coding category 

open for further exploration. 

Unacceptable Punctuation 
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Miscues around punctuation have generally not been 

classified as such in the research literature. It would 

seem likely that such miscues would be found in the coding 

of several other variables such as the category of intona

tion in the Goodman Taxonomy (K. Goodman and Burke, 1973~ 

and the category of syntactic acceptability. For the coding 

of the category of unacceptable punctuation used by Resta 

et. ale (1986), it is difficult to determine whether the 

focus was solely upon punctuation markings or whether 

intonational considerations came into play. For instance, 

as Goodman and Goodman (1978) point out, one type of intona

tional shift could involve words which in English change 

stress depending upon their grammatical function (e.g. 

produce [noun] vs. produce [verb]). Another type of shift 

is related more to the intonation contour of the sentence, 

phrase or sequence of sentences. Both types are indicative 

of syntactic decisions the reader has made which differ from 

those offered by the author via the text and both types 



could result in what could be considered unacceptable 

punctuation. In any case, given the definitional issues 

associated with this category and t~e fact that much of the 

information included in this category would be available 

under syntactic acceptability, the variable of unacceptable 

punctuation was not used in the present study. 

Acceptability with Preceding/Following Context 
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The categories of acceptability with preceding/ 

following context have been derived from the more specific 

notions of semantic acceptability and syntactic accept

ability with prior or following text. Despite numerous 

revisions to the procedures involved in miscue analysis 

(Bean, 1979; Cunningham, 1984; Siegel, 1979; Tortelli, 1976; 

Weaver, 1980) which were often aimed at the simplification 

of procedures for use by classroom teachers, the essence of 

the categories of acceptable with prior/following have 

remained in some form in all revisions. The reason for this 

may lie in the fact that the information contained in these 

categories provide the greatest evidence for a transactional 

view of reading. However, it is precisely because of the 

revisions to the questions of semantic acceptability as 

found in K. Goodman and Burke (1973) that this category 

becomes difficult to discuss. K. Goodman and Burke (1973) 

posited that five possibilities exist in coding either 

syntactic or semantic acceptability -- the miscue is fully 

acceptable within the text, acceptable in the sentence, 



acceptable with prior or following portions of the text or 

fully unacceptable. In simplifying the task, researchers 

have opted for one or two of these or have combined cate

gories rather than coding on all of the possibilities. 
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Since the present study is utilizing variables coded as 

acceptable with prior or following text, the review within 

this section will be targeted towards these categories. How

ever it should be noted that most research reviewed involved 

coding at the sentence rather than the text level. 

Are the categories codable? Of the various categor

ies involved in miscue analysis, those which may be included 

under the general rubric of acceptability with preceding/ 

following context have been the most difficult to code and 

have received a great deal of criticism (e.g., Groff, 1980; 

Hood, 1978). This criticism is partially based on philo

sophical views of the nature of research. As noted earlier, 

research in miscue analysis is similar to linguistic re

search in that the person coding the miscues is considered a 

reader-speaker of the language being read and, as such, can 

not only rate sentences as acceptable but, as a competent 

user of the language, should be able to rank sentences in 

terms of their degree of acceptability. This procedure 

often results in questions of subjectivity/objectivity being 

raised. As such, these criticisms apply to miscue research 

in much the same way they apply to the linguistic character

ization of a particular word as a noun, adverb or verb. For 



instance, introductory linguistics texts such as that by 

Akmaj ian, Demers and Harnish (1985) 'often discuss not only 

the limitations of current grammatical categories but also 

note their language specificity. 
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In other words, there is a shared convention over 

the assignation of syntactic category or semantic category 

which eludes confinement into a definition given our current 

state of linguistic sophistication. The question that is 

significant in any interrater agreement is the degree to 

which a convention is shared. Hood's (1975 - 1976) alpha 

reliabilities of .84 to .94 for contextual appropriateness 

and D'Angelo's (1981) 93% interrater agreement on miscue 

codings suggest that a shared convention can be reached. 

The relationship between objectivity and shared convention 

or between training someone to "know in the same way that we 

know" is beyond the scope of the present discussion but 

should at least be mentioned in any reflection on the nature 

of inquiry. 

The user of the Goodman Taxonomy (K. Goodman and 

Burke, 1973) has to code many categories in terms of syntax, 

morphology and so on and, as a result, must have an explicit 

conceptualization of syntax and, presumably, a heightened 

awareness for the coding of syntactic acceptability. The 

issue of semantic acceptability is less grounded in opera

tional rules that can be made explicit. Therefore, the 

"competent native user" argument must be used, however with 



the recent advent of linguists such as Halliday and Hasan 

(1976) in areas such as cohesion in English there may be 

further opportunities in the future to make explicit even 

some of the bases for semantic acceptability judgments. 
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The fundamental question in judging semantic 

acceptability is "Because we are unable to describe the 

system, does this invalidate the system?" If answered in 

the affirmative, all inquiry would be invalidated since all 

inquiry is, at some level, an attempt to enhance description 

and concomitantly explanation systems which we are seeking 

to understand. Given that there is sufficient stability in 

the ephemeral criteria used in coding semantic acceptability 

to achieve a fairly sUbstantial degree of interrater 

reliability, the argument can be made that the unitariness 

used to achieve such agreement reifies the system even 

though the system itself defies explicit description. 

The relationship between syntactic and semantic 

acceptability. The categories of syntactic and semantic 

acceptability, as noted earlier, may be coded at the whole 

sentence or the whole text level. Therefore, studies 

utilizing coding at this level may seem uninformative with 

respect to the specific relationships between the prior or 

following text and a miscue. However, such studies do 

provide a sense of the impact of the additive effects of 

semantic/syntactic acceptability with prior and following 

portions of text and often include the effects of prior and 
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following acceptability within their coding (see for 

example, K. Goodman and Burke, 1973). Therefore these 

studies will be included with studies which focus on 

acceptability with prior or following text. 

Within the general category of syntactic accept-

ability, K. Goodman and Burke (1973) observed a trend for 

less proficient readers to produce a greater proportion of 

syntactically unacceptable miscues than did average or 

highly proficient readers. Anywhere from one half to three 

fourths of miscues were totally syntactically acceptable. 

However the range of proportion of miscues that were fully 

semantically acceptable or unacceptable was much more varied 

than that of the syntactic acceptability category. K. 

Goodman and Burke (1973) also observed that the gap between 

semantic and syntactic acceptability scores was narrowest 

for the proficient readers. In their study of dialect and 

second language groups, Goodman and Goodman (1978) made 

similar observations regarding syntactic and semantic 

acceptability. 

D'Angelo (1981) contrasted the correction behavior 

of good and poor readers and again found more miscues to be 

syntactically acceptable than semantically acceptable. 

Readers tended to correct a greater proportion of miscues in 

which semantic as opposed to syntactic distortions resulted. 
-, .. 

D'Angelo (1981) also observed that proportionally· fewer 

syntactically than semantically unacceptable miscues were 
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produced by readers. If correction is considered an on-line 

indicator of comprehension, then it would seem to appear 

from D'Angelo's (1981) work that the reader seems to be 

striving for sense above all else. 

Syntactic and semantic acceptability in relation to 

comprehending, retelling and cloze measures. Several studies 

have e,camined the relation of semantic and syntactic accept

ability and comprehending and comprehension measures. 

Comprehending is us~d in much the same manner as process 

comprehension. That is, it is a dynamic process which is 

not definitive because of its active nature. In miscue 

analysis comprehending is generally considered as the sum of 

the tallies for both acceptable miscues and unacceptable but 

corrected miscues. Comprehension measures are equated with 

product measures which tend to be definitive in nature and 

may range from a standardized test to retelling measures. 

In their 1973 study, K. Goodman and Burke the 

category of semantic acceptability was significantly 

positively related to comprehension as measured by the 

retelling (r = .36, P = .001) while syntactic acceptability 

was negatively related to comprehension as measured by the 

retelling (r = -.36, P = .001). Alternatively, when the 

relationship between. semantic acceptability and compre

hending (acceptable plus unacceptable but corrected miscues) 

is examined a high positive correlation of .92 (p = .001) 

was found while for syntactic acceptability a significant 
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correlation of .72 V\las reported. Given the high intercor

relation between syntactic and semantic acceptability, it is 

likely that these variables are measuring much the same 

thing statistically. K. Goodman and Burke (1973) argue that 

"syntactic and semantic acceptability, while very much 

interrelated, are coded separately because readers can and 

do produce nonsense" (p. 151). The differences in the 

correlations of semantic and syntactic acceptability in 

relation to the retelling and comprehending scores seem to 

indicate that the processes involved in the prodtiction of 

these scores are different. K. Goodman and Burke (1973) 

provide some insight into the possible paradox of shared yet 

separate identities through the following example: "Canaries 

are very vicious dogs". This sentence can be judged. 

syntactically acceptable because its grammatical form 

["Plural Noun + Copula (plural) + Intensifier + Adjective + 

Plural Noun" ] is a form which can be constructed in English 

however "the semantic aspect is obviously unacceptable" (K. 

Goodman and Burke, 1973, p. 113). Nevertheless, K. Goodman 

and Burke (1973) also state that "without a grammatical 

structure which is acceptable within the dialect of the 

reader, the meaning of the text is at least uncertain, at 

most entirely lost" (p. 151). 

Beebe (1980) examined the relationship between the 

percentage of acceptable miscues and the retelling scores. 

In addition she also looked at the relationship of the 
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percentage of acceptable miscues to scores on a standardized 

reading test -- the Canadian Test of Basic Skills. When the 

zero order correlations were examined, the correlations 

between percent acceptable and retelling or the CTBS were in 

the +.36 to +.38 range. In generating a regression model 

for this data, Beebe (1980) observed that the correlation 

between the retelling and CTBS scores was .412. However, 

when effects of the miscue variables of percent of miscues 

corrected and percent of miscues that were acceptable were 

removed, a correlation of only .058 remained between these 

two variables indicating that most of the covariation 

between test scores and retellings was accounted for by the 

influence of the two predictors. 

A number of studies also examined the influence of 

the categories of syntactic or semantic acceptability upon 

variations of cloze type procedures. Since both miscue and 

cloze procedures are considered more process oriented, it 

would be expected that correlations between these two 

variable sets would be fairly high. Page (1976) used 

pseudo cues (miscues that are syntactically and semantically 

unacceptable) and supercues (miscues that are syntactically 

and semantically acceptable) as predictors of cloze scores 

generated via a text utilizing the passage read. Page 

(1976) found that syntactically and semantically unaccept

able miscues (pseudocues) were significant predictors of 

post oral reading cloze test scores while syntactically and 
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semantically acceptable miscues were not significant pre-

dictors of such comprehension. Cunningham and Caplan (1982) 

utilized a modified post-oral-reading cloze procedure in 

their investigation. They deleted either only every fourth 

function word or every seventh content word and investigated 

the relationships between these measures and the categories 

of grammatical function (a comparison of the part of speech 

of the ER and the OR) and semantic acceptability. Using a 

canonical correlation analysis, both syntactic and semantic 

variables were found to be significant predictors of the 

cloze measures accounting for a total of 54.87% of the 

variance (p = .0001). 

Englert and Semmel (1981) used a number of variables 

in their research on substitution miscues. Of the variables 

used, the following related to the categories of semantic 

and syntactic acceptability: nonsense, meaning similar, 

meaning different/syntactically similar, meaning different/ 

syntactically different and correct syntax. In a correla-

tional analysis, the only significant semantic or syntactic 

variable was that of nonsense miscues (r = -.56, P < .01). 

When the analysis was extended by placing the variables of 

nonsense miscues, total correct syntax and meaning different 

/incorrect syntax into a regre~sion equation, only the non-

sense miscues significantly predicted comprehension. Thirty-

siJ{ percent of the variance in the data set was accounted 

for by the three variables in the·regression equation. 
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Within this subset of studies, it would appear that 

the following patterns emerge: 

(a) acceptability seems to have a low-moderate 

correlation with retelling (Beebe, 1980), however, the 

magnitude of the correlation may be the results of the 

counteractive effects of semantic and syntactic 

acceptability which were positively and negatively 

correlated with retelling in the K. Goodman and Burke 

(1973) study; 

(b) semantic and syntactic acceptability both have a 

high positive correlation with comprehending as 

defined in miscue analysis (K. Goodman and Burke, 

1973), and 

(c) when cloze is the dependent measure, syntactic 

function and semantic variables account for a high 

proportion of the variability (Cunningham and Caplan, 

1982) however the variability being accounted for 

seems to result more from information on semantically 

and syntactically unacceptable miscues as opposed to 

those which are acceptable (Page, 1976; Englert and 

Semmel, 1981). 

Acceptability with prior or following text. K. 

Goodman and Burke (1973) included in their coding of 

semantic and syntactic acceptability, the specific coding 
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within each of these categories of acceptability with prior 

or following text. They observed that within the category 

of syntactic acceptability, readers tended to produce 

approximately three times as many miscues that were 

acceptable with preceding as compared with following text. 

The average pattern across reading proficiency groups was as 

follows: 

a) Low -- 21.4% acceptable with prior, 9.0% acceptable 

with following; 

b) Average -- 18.5% acceptable with prior, 5.3% 

acceptable with following; and 

c) High -- 14.9% acceptable with prior, 4.9% 

acceptable with after. 

For semantic acceptability, again a greater proportion of 

miscues were acceptable with prior than with following 

portions of the text however the ratio of prior to following 

was not as great as that for syntactic acceptability. 

Page (1982) reported on the Altercue Index, a matrix 

of the categories of correction behavior (successful 

correction, unsuccessful correction, and no correction) by 

semantic acceptability (within the passage, within the 

sentence, with prior, with following and unacceptability). 

Page reported that the Altercue Index, an indelt based on his 

earlier research, accounted for between 24 and 43 percent of 

the variance in cloze text performance and between 32 and 62 

percent of the variance on standardized test performance. 
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These findings are considered theoretically acceptable by 

Page (1982) in that they highlight the relationship between 

process and product measures while simultaneously highlight

ing the difference which, he posits, is due in part to the 

memory demands and specific characteristics of the tasks. 

Page commented that process measures should "hover around 

50% of the variance" (1982, p. 25). 

Using an earlier version of the Altercue Index with 

20 cells (created by the additional correction category of 

partially successful), Carey (1978) examined the relation

ship of the variables within the altercue matrix to three 

comprehension measures. When entered into a stepwise 

regression with standardized reading comprehension scores, 

the variable measuring "semantically acceptable with prior 

and successfully corrected" made a significant contribution 

to the multiple R (an increase of .167) with an addition~l 

.158 of the variance accounted for given that the variable 

measuring "semantically acceptable within the passage and 

not corrected" was already included in the regression model. 

The variable of "semantically acceptable with following and 

successfully corrected" was the fourth variable entered into 

the model and accounted for an additional 6.6% of the 

variance given that the other three variables were in the 

model. The pattern was similar to but not identical to that 

for cloze. The two variables referred to above were the 

third and fourth variables entered instead of the second and 



fourth. In Carey's (1978) study all variables involving 

prior or following acceptability contributed significantly 

to the models for both cloze and standardized reading 

comprehension test measures. Carey also reported findings 

on the dependent measure of miscue comprehending scores by 

grade but not for the total group. The two variables re

ferred to above were always within the first seven out of 

twenty variables included in the model and invariably 

contributed significantly to the variance accounted for in 

the model. 

The general expectation generated from the above 

research would be that both prior and following accept

ability should be positively related to all comprehension 

measures however the stronger relationship should fall to 

the prior acceptability category. 
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Acceptability or correction. As noted earlier, the 

category of acceptability or correction generally is con

sidered the sum of the percent of semantically acceptable 

oral reading miscues and the percent of successfully 

corrected semantically unacceptable miscues (Rousch, 1972). 

This category is not, as one might surmise on initial 

consideration, the sum of the miscues tha~ are acceptable 

with prior and acceptable with following. First of all, the 

fact that a miscue is acceptable with prior and with follow

ing text does not necessarily mean that it is acceptable 

within the entire story. For instance, in the data set 
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under examination for the present study, one story told 

about the Easter Bunny hiding Easter eggs. The text to be 

read is as follows: "Let me think," says the Easter Bunny. 

"Where will I hide my eggs?". One student's observed 

response for "think" was "take". Given that the coding for 

acceptability is up to and including the miscue in question, 

it is quite conceivable for the Easter Bunny to say, for 

example, "Let me take my basket." This would be acceptable 

with the prior text. Alternatively, given the coding of 

acceptability with following as the miscue in question and 

the text which follows it, it is again quite conceivable for 

the text to be: "What will I take?" says the Easter Bunny. 

In such a case, the miscue would be acceptable with the 

following text. However, as finally produced across the 

entire text the miscue ("Let me take," says the Easter 

Bunny.) is, in fact, unacceptable. This unacceptability is 

tied to the role that the verb plays in the sentence. This 

role cannot be established, in the case alluded to above, 

unless one reads beyond the miscue in question for coding 

purposes. However, such a procedure was not used in the 

present study. Secondly, not all miscues that are 

acceptable with prior will also be acceptable with 

following. The very fact that' acceptability with following 

is proportionally less than acceptability with prior 

suggests that the maximal number of fully acceptable miscues 

through an additive procedure could not exceed the number of 
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miscues that are acceptable with following. Furthermore, it 

is quite likely that the number of fully acceptable miscues 

is less than the number of those acceptable with following. 

Therefore, while there may be a marginal overlap between the 

categories of acceptability with prior or following and 

"acceptable or corrected" this overlap is relatively small. 

The third point that is of note is that the category of 

"acceptable or corrected" contains the additional 

information from the category of correction. Correction is 

one observable indicator of active process. Between the two 

parts of this category -- acceptability and correction --

one can develop an insight into the degree to which the 

reader's miscues result in a comprehensible text which is 

comparable to that generated by the author. 

The miscue comprehending score has been correlated 

with a number of other comprehension measures across several 

studies. In Beebe (1980) acceptability and correction were 

entered into a regression equation with standardized reading 

comprehension test scores and retelling scores as dependent 

variables. As noted earlier, 36% of the variability in 

performance on a standardized reading comprehension test and 

39% of the variability in retelling scores were accounted 

for by the variables of percent corrected and percent 

acceptable. Sadoski and Page (1984) reported the following 

zero-order correlations between the miscue comprehending 

score and three post oral reading measures: a) r = .55 for 
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post oral reading cloze on the passage read, b) r = .32 for 

passage dependent multiple 'choice scores, and c) r = .63 for 

a standardized reading comprehension test. K. Goodman and 

Burke (1973) reported an overall correlation of .38 between 

comprehending and retelling scores. Goodman and Goodman 

(1978) reported significant correlations ranging between .31 

and .43 for all grade levels except Grade Two where r = -.14 

(n.s.). 

In short, the general trend among studies investi

gating the relationship between the miscue comprehending 

score and comprehension measures seems to suggest a moderate 

positive relationship between comprehending and other 

variables. These trends are also supportive of Page's 

(1982) statement regarding the moderate relationship between 

semantic acceptability and other comprehension measures. 

Relationships among Comprehension Measures 

The relationships among cloze, retelling and stan

dardized test measures will be considered in this section. 

As noted earlier, Beebe (1980) observed a 

correlation of .412 between retelling scores and 

standardized reading comprehension test scores. However, 

Beebe (1980) also observed that when the effects of the 

predictor variables of percent of acceptable and corrected 

miscues were removed the relationship between these two 

variables was merely .058. Sadoski (1981) noted significant 

correlations of .511 between retelling and a post oral 



reading c10ze test, .275 between retelling and passage 

dependent multiple choice and .48 between a post oral 

reading c10ze test and passage dependent multiple choice 

test. Loyd and Steele (1986) reported correlations of .41 

between recall and standardized reading comprehension 

measures and .28 between recall and standardized reading 

vocabulary measures. 
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Lindberg (1987) found correlations ranging from .23 

to .32 between comprehending and the following standardized 

reading subtests: word reading, phonic analysis and 

structural analysis. However, the intercorre1ations among 

subtests on the standardized reading comprehension test that 

Lindberg (1987) used ranged from .4222 to .7338. Lindberg 

(1987) reported that these intercorre1ations compared 

favorably with those of Karlson and others who found 

intercorre1ations ranging from .50 to . 70. These 

intercorre1ations also compare favorably with those of Farr 

and Roelke (1971) who found intercorre1ations ranging from 

.48 to .69 for word attack, vocabulary and comprehension as 

measured by the McCullough Word Analysis Scale, the Gates

McGinitie Reading Test and the California Reading Test. 

Farr and Roelke (1971) intended to determine the 

discriminant validity of the three subski11s of reading 

word analysis, vocabulary and comprehension via standardized 

tests, teacher ratings and speci~list ratings. Their 

finding -- that "the discriminant validity evidence for all 



of the subskills of reading measured by these tests and 

scales is almost completely absent" (Farr and Roelke, 1971, 

p. 31) led them to posit three explanations. These 
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explanations were: a) the instruments used in the study were 

not valid measures of the subskills of reading that were 

investigated, b) the teachers and specialists were unable to 

identify the reading subskills of students and c) the so

called subskills are not separate subskills of reading but 

reflect a general skill. Such findings lead one to project 

high intercorrelations between subtests on standardized 

reading tests and may even suggest that a unitary variable 

may account for such intercorrelations~ 

Relationships Among Variables in Past Research 

In this section the interrelationships between 

variables relating to the present study were reviewed. The 

series of interrelationships within this set are complex but 

they may be briefly summarized as follows: 

1) For the graphophonic cuing system, a trend towards 

a low negative relationship would be likely between 

graphophonics and comprehending if the use of 

graphophonics in an OR were high. 

2) A single category of graphophonics seems to 

describe both the graphic and sound cuing systems 

since a high degree oT--interrelationship seems to 

e,cist between these two variables. However, given 

that these are two separate representational 
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processes, both will be used in the present study. 

3) The category of non-word miscues makes up only a 

small proportion of substitution miscues. If the 

categories of sUbstitutions or of graphophonic 

similarity are included in an analysis, then 

information contained in the non-word category is 

statistically redundant. 

4) Omissions are small in number relative to other 
~ 

miscue types, quite complex and require in-depth 

analysis for proper interpretation. Because this 

category is so complex only a few researchers have 

studied this variable thus leaving it open for further 

exploration. 

5) Miscues relating to punctuation have not been 

examined as such in the research literature. Cate-

gories such as intonation used by other researchers 

have included much information on punctuation. How-

ever, because the manner in which this variable was 

coded for the present data is unclear and because it 

overlaps with other categories such as syntactic ac-

ceptability, it will not be used in the present study. 

6) The inclusive category of acceptability (syntactic 

and semantic) seems to have a low-moderate correlation 

with retelling but the magnitude of the correlation 

may result from the effects of each type of accept-

ability interacting with the other. 



7) Semantic and syntactic acceptability each have 

high positive correlations with comprehending as 

defined in miscue analysis. 

8) Syntactic function and semantic acceptability 

variables account for a high proportion of the vari

ability when cloze is used as a dependent measure. 

However the variability accounted for seems to result 

more from information on semantically and syntacti

cally unacceptable as opposed to acceptable miscues. 

9) Both prior and following acceptability should be 

positively related to all comprehension measures 

however the stronger relationship should be with the 

prior acceptability category. 
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10) A moderate positive relationship ~ppears to e,cist 

between the miscue comprehending score and other 

comprehension measures such as post oral reading cloze 

tests, retellings and standardized reading 

comprehension tests. 

11) Comprehension measures all appear to have some 

degree of intercorrelation ranging from low positive 

correlations across measures such as miscue compre

hending scores and standardized reading vocabulary 

test scores to moderately high within the standardized 

tests themselves. The reasons for such patterns may 

be a feature of the tests themselves or the correla

tion may be explained by the reading processes the 
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reader brings to bear on the reading task at hand. It 

is likely that a little of both may be operating, 

however this is a question open to investigation. 

Chapter Summary 

In this chapter, the general dichotomy of reading as 

process and reading as product was reviewed. Neither is a 

complete explanation and each brings with it a host of 

factors which might be considered additional to the notion 

of comprehension itself. Also included in the review were 

studies which incorporated variables which may be included 

in the model to be constructed for the present study. 

Relationships between these variables were examined and 

presented in several summary statements. 



CHAPTER THREE 

DESIGN AND METHODOLOGY 

The present study is designed to test a causal model 

based upon the theoretical model of reading developed by 

Kenneth Goodman (K. Goodman and Burke, 1973; Goodman and 

Goodman, 1978; and K. Goodman, 1984) and research generated 

based upon the Goodman model. The designed model will be 

the hypothesis of the study. The hypothesis will be tested 

against an 'extant data set. Since the underlying assumption 

will be that the causal model that is specified represents a 

contained, yet adequate, description of the unitary process 

of reading, then the structure of that model should provide 

a good fit to the data. 

This chapter will describe the sample used for the 

test of the hypothesis, instrumentation of the study, data 

collection procedures, the variables included in the causal 

model that is specified, and a description of that model. 

Sample 

The sample used in the study was drawn from the 

population of students served by one Chapter I program co

ordinator in the Albuquerque Public Schools of Albuquerque, 

New Mexico. The coordinator served approximately 1000 
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students enrolled in Grades Two to Five who came under her 

jurisdiction. That coordinator, together with a faculty 

member from the University of New Mexico, provided inservice 

to personnel under her jurisdiction in miscue analysis 

techniques and incorporated assessment utilizing miscue 

analysis techniques as part of the regular autumn and spring 

assessments for children enrolled in Chapter I in her sector 

of the Albuquerque Public Schools. In this section, the 

following will be presented: a brief description of the 

Albuquerque Public Schools district, an overview of admit

tance procedures to Chapter I programs in the Albuquerque 

Public Schools, and a description of the miscue analysis 

training procedures. 

The Albuquerque Public Schools. The Albuquerque 

Public Schools, with a geographic area of 1243 square miles, 

is the twenty-eighth largest school district in the United 

States and serves a student population of 79,000. There are 

114 schools in the district of which 11 are high schools, 23 

middle schools, 74 elementary schools and six alternative 

schools (Albuquerque Public Schools, 1986-1987). 

In the 1985 to 1986 school year, the Albuquerque 

Public Schools system provided special instruction to over 

6100 students dispersed throughout 39 elementary, 13 middle, 

4 high and 8 private participating Chapter I schools. During 

the 1985 to 1986 school year, approximately 2935 Grade 2 to 

Grade 5 students, or appro2timately four percent of enrolled 
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within the school system, were provided with reading 

instruction through Chapter I. The average instructional 

hours received in reading per year ranged from approximately 

65 to 84 (Albuquerque Public Schools, 1986). The students 

served by the program coordinator in the present study 

represent approximately one third of the Grades 2 to 5 

Chapter I students receiving instruction in reading. 

Chapter I programs in the Albuquerque Public 

Schools. In the Albuquerque Public School~, participation 

in the Chapter I program is tied to the school lunch pro

gram. The average number of children taking part in the 

free lunch program is calculated on a per school basis. If 

a school falls below the mean then it is eligible to receive 

Chapter I funding. If the school qualifies, then any child 

is eligible to receive Chapter I instructional services 

within the school. Two measures usually are used to deter

mine the individual child's eligibility for service. First, 

a teacher rating regarding student difficulty is conducted 

for each child using a likert-type scale with a range from 

one (experiencing a great deal of difficulty) to nine (not 

experiencing difficulty). A master list is compiled of 

children falling in the 1 to 4 (low) range. Usually, this 

list is more than can be served through the Chapter I pro

gram. Secondly, children in Grades 2 and 3 are given the 

Gates-MacGinitie Reading Test and children in Grades 4 and 5 

are given Degrees of Reading Power. Using these two 
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measures, children are rank ordered and the program provides 

service first to those in greatest need. Chapter I teachers 

serve between 35 to 40 children per day. The program 

measure for Chapter I programs for district and state pur

poses is the Comprehensive Test of Basic Skills (eTBS). 

The collection and use of miscue analysis infor

mation began when the Albuquerque Public Schools system had 

three administrative areas each with an area superintendent. 

who was responsible to the district superintendent. Within 

these areas coordinators for Chapter I programs operated 

fairly independently of each other. The miscue project was 

initiated within one of these administrative areas through 

the Chapter I coordinator in an attempt to "link evaluation 

with instruction" and "provide the teacher with a framework 

and materials for organizing reading instruction based upon 

students' use of text cues and reading strategies" (Resta 

et. al., 1986, p. 1). With a reorganization of the 

administrative structure of the district, the three 

administrative areas were incorporated into one administered 

by a single superintendent. Since the reorganization, the 

miscue project has been maintained and expanded but only for 

teachers who are willing to participate in it. 

Inservice training on miscue analysis. The miscue 

project began in 1981. Various forms for recording 

information were tried until one was finally developed. 

Teachers participating in the project received intensive 
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inservice on the reading process and on the use of the form. 

These miscue training sessions were led by the faculty 

member from the University of New Mexico and the Chapter I 

program coordinator from the Albuquerque Schools sy.stem. 

Over the 1984 to 1985 school year teachers received training 

one afternoon per month for a period of two and a half to 

three hours. During this time they received training on 

coding, strategies that could be developed upon analysis of 

the miscue analysis information, and they were given an 

overview of what the computer did with their coded miscue 

sheets. In the 1985 to 1986 school year every teacher chose 

five children to do miscue analysis on and the miscues of 

these children served as the basis of training. Teachers 

could bring these to the workshop sessions and the miscues 

of the children selected would be coded and discussed with 

the teachers. For the coding of miscues in the Chapter I 

project, each school had a team of teachers and this group 

would do their miscue analyses together. For difficult 

coding problems the teacher-team would have to come to an 

agreement on the coding of the problem miscue. 

In addition to the monthly sessions and the initial 

session on the reading process, teachers were supplied with 

the Chapter I Reading Instructional Strategies Guide for 

Elementary Chapter I Reading Teachers. This annually up

dated manual was a comprehensive compilation which discussed 

the reading process, provided strategy lessons and helpful 
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hints, included a glossary, references, instructions to 

ensure appropriate completion of the miscue coding forms, 

computer output samples, and listed additional resources for 

children and teachers. 

Each teacher was also provided with a miscue kit 

which included the miscue analysis form which was arranged 

so that it could be computer analyzed (see Appendix A for a 

sample). In each kit were the trade books to be used in the 

assessment, typescripts for the teachers to record miscues 

on, and retelling outlines for each te,ct. A sample type

script with its accompanying retelling outline has been 

provided in Appendix B. 

Selection of the sample for the study. The total 

group of students available for the study was 1045. As 

illustrated in Table Two, the number of students per grade 

decreased as students progressed through school. Therefore 

there were almost three times as many Grade Two students as 

there were Grade Five students. 

The decision was made to include in the study only 

those students who had data available on miscues (referred 

to in Table Two as ROOI Reading Miscue Inventory) and on 

the Comprehensive Test of Basic Skills. As illustrated in 

Table Two, this decision resulted in the loss of 248 Grade 

Two stUdents and 10 Grade Three students. The loss of a 

large number of students at these grade levels is under

standable since students at these levels would be those 
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Table 2 

Description of Sample 

Data Categories 

Grade Initial No RMI No CTBS Unreliable Other Final 

2 412 248 18 17 31 98 

3 264 10 61 60 10 123 

4 212 0 2 57 9 144 

5 156 0 37 32 4 83 

All 1045 258 118 166 54 448 

most likely to experience difficulty reading connected 

discourse. A total of 258 students Were eliminated from the 

initial group of 1045 on the basis of the absence of miscue 

data. Of the remaining students, an additional 118 did not 

have CTBS records. This resulted in a total of 669 poten

tial subjects for the study. 

Two other factors also contributed to a further 

reduction of the sample. The first relates to the reliabil

ity of teacher codings on the miscue data set and the second 

to the type of miscue selected for analysis in the present 

study. Thirty-two teachers were involved in coding the 

data. When post-hoc interrater reliabilities were conducted 

on the data (see p. 116), nine teachers were found to be 

inconsistent in their coding of the data. Consequently, the 

students under their instruction were dropped from the 
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study. As illustrated in Table Two, 166 students were 
.. '-

eliminated on the basis of unreliable data. 

Finally, a further 54 students were dropped from 

the study because they had insufficient miscues of the type 

selected for analysis in the study. Only word-for-word 

substitution miscues were used in the present study. Sev-

era1 reasons account for this decision: a} Miscues that are 

omissions cannot be coded on graphic or sound similarity 

categories. b} Miscues that are omissions also tend to be 

low-incidence miscues (see discussion p. 70). c} Insertion 

miscues cannot be coded on graphic and sound similarity. d} 

Insertion miscues also tend to be low incidence miscues (see 

discussion p. 72). e} Complex miscues which often involve 

more than one word or which may involve punctuation cannot 

be coded on graphic and sound similarity. f) Word-for-word 

substitution miscues, because of their relatively high 

frequency of occurrence, would allow for a f i:a:ed number of 

miscues per subject to be analyzed and would eliminate the 

need for adjustments to be made across subjects because of 

differences in frequency of occurrence. In the present 

study, teachers had been instructed to code at least 16 

miscues per child. When coding forms were examined, it was 

determined that ten word-for-word sUbstitutions per child 

would be the figure that would result in the most informa-

tion with the least loss of subjects. As illustrated in 

Table Two, fifty-four subjects were eliminated from the 
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st11dy under the category of "Other" which essentially meant 

that those students had less than ten codable word-for-word 

substitutions. 

The final sample, then, consisted of 448 students or 

43 percent of the students available. The final sample did 

not retain the same proportional representation per grade as 

did the initial sample. The most drastic difference was in 

the Grade Two group which was only approximately one fourth 

of its original size. However, as noted above, this change 

was due to the fact that many of these children were unable 

to read selections presented to them. The final Grade Three 

group represented 47 percent of the original Grade Three 

group and the Grade Five group represented 53 percent of the 

original Grade Five group. The Grade Four group constitut

ed 68 percent of the original group perhaps because it had 

the most complete set of CTBS scores of all groups. 

Instrumentation 

Several types of information were collected by 

teachers as part of the on-going Chapter I screening for 

entrance to the Chapter I program and as evaluation of the 

Chapter I program. As noted earlier, one criteria by which 

students gained entrance to the program was through the 

administration of either the Gates-MacGinitie Reading Test 

or the Degrees of Reading Power Test. Children were also 

assessed each school year using miscue analysis measures and 

the Comprehensive Test of Basic Skills. 
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In this section, a brief description of each of the 

measures to be used in the present study will be reported. 

Reliability and validity issues will be addressed for each 

measure. 

Degrees of Reading Power 

The Degrees of Reading Power (DRP) is a norm

referenced test of reading which utilizes the cloze tech

nique to assess "how well continuous prose is comprehended 

as it 1s read" (Koslin, Zeno and Koslin, undated, p.3). 

While cloze generally involves the elimination of every nth 

word in a test, efforts were made in the DRP tests to make 

the omitted items sensitive to the whole text rather than 

just the sentence. In addition, the DRP has a multiple 

choice format which test developers suggest can eliminate 

some of the problems of inadequate background knowledge. 

Test developers place the test among that collection of 

measures for process comprehension. 

Considerable emphasis is placed upon how items were 

generated and the relationship of Bormuth's readability 

estimates to the texts selected for the test. The DRP also 

make use of sophisticated test technology to deal with item 

difficulty. The Rasch model was applied to items so that 

"the probability of success on an item is a particular 

logistic function of the difference between a person's 

ability and the difficulty of the item" (Koslin et. al., 

undated, p. 33). Other evidence of validity that is drawn 



105 

upon includes the intercorrelation of the DRP with standard

ized measures of reading such as the CAT-77 (r ranges from 

.77 to .85) as an indicator of convergent validity. DRP 

scores were reported to be "more independent of IQ than is 

either the language or non-language factors ... and DRP tests 

are no more correlated with cloze tests than with multiple 

choice comprehension items" (Koslin et. al., undated, p. 

63). 

For reliability the Kuder-Richardson was used and 

coefficients ranged from .93 to .97. Thus the DRP would 

appear to have a high degree of internal consistency. 

Alternate form reliabilities ranged from .86 to .91. 

Latent trait technology was also used to eliminate 

bias from the DRP tests. 

Comprehensive Test of Basic Skills 

The CTBS is a norm-referenced test of reading which 

uses traditional categories of reading assessment. Subtests 

of the reading component of the CTBS, depending on the level 

of the test, may include: visual recognition, sound recog

nition, oral comprehension, word attack, vocabulary, and 

reading comprehension. The two subtests which the Chapter 1 

program coordinator used in evaluating students were the 

vocabulary and reading comprehension tests. In the Techni

cal Report accompanying the CTBS intercorrelations for these 

tests ranged from .70 to .97 (CTB/McGraw-Hill, 1984, pp. 43-

45). This high degree of intercorrelation is not discrepant 
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from the research by Farr and Roelke (1971). 

As for validity of the tests, the Technical Report 

indicates that curriculum guides from departments of 

education and school districts, textbook series and the 

objectives in a series of CTB/McGraw-Hill products defined 

the content of the CTBS. As Bormuth (1970) or Wardrop et. 

al. (1982) would have predicted, the procedures for item 

generation are not described but two to three times more 

items were generated than were used. Vocabulary level was 

controlled by reference to the EDL Core Vocabularies in 

Reading, Mathematics, Science, and Social Studies as well as 

The Living Word. Either Fry, Spache or Dale-Chall readabil-

ity formulae were used to control readability. Considerable 

effort went into item tryout and selection which utilized 

latent trait technology. The three parameter logistic model 

was used in test development. Therefore, guessing, item 

discrimination and item difficulty were taken into account. 

As for statistical information relating to validity, 

apart from intercorrelational matrices and latent trait 

information, the test developers tie items into mastery of 

objectives and make the following disclaimer with respect to 

this procedure 

While it is believed that the CTBS U and V objective 
mastery indicators are useful reference points in 
the educational process, no claim of infallibility 
is made regarding them. In the first place, educa
tors and evaluation specialists do not universally 
agree on what mastery is or how best to measure it. 
Also ... some compromises must be made regarding the 
specificity of objectives, test length, and breadth 



of content coverage. Clearly, some objectives are 
broader than others, and it cannot be assumed that 
the items measuring various objectives are equally 
representative samples of their respective skill 
domains. (CTB/McGraw-Hill, 1984, p. 15) 

For test reliability, the Kuder-Richardson formula 

20 was used to measure internal consistency. KR20 values 

exceeded .90 except for Level A and B tests for which the 
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lowest value reported was .65 for Vocabulary on Level A and 

other subtests had reliabilities in the .71 to .85 range. 

Gates-MacGinitie Reading Tests 

The Gates-MacGinitie Reading Tests (GMRT) are a 

series of norm-referenced tests using traditional subskill 

assessment techniques. Although Gates-MacGinitie test 

information was available on the students involved in the 

study, the information was not used. The program coordina-

tor indicated that teachers may have been confused as to 

whether the score they filled in on the students' data 

sheets was the total score or a subtest score. In view of 

the suspect reliability of this set of scores, the decision 

was made to exclude them from the study. 

Miscue Analysis 

As discussed earlier, miscue analysis is a technique 

based on the psycholinguistic theory of Kenneth Goodman. In 

the present study, the coding questions used were an adapt a-

tion of both the Y. Goodman and Burke (1972) and the Weaver 

(1980) miscue analysis procedures. 
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The Albuguergue adaptation. In the Albuquer~ue pro-

cedure, eight questions were asked of each miscue. These 

questions were answered using Yes-No or Yes-Partial-Some-

None options as indicated in Figure 5. The choice of 

questions for inclusion on the miscue analysis form used on 

the Albuquerque Public Schools form was governed by the 

Figure 5. Albuquerque Public Schools Miscue Analysis Form 

Questions with yes-no options 
1. Unacceptable 2. Non-word 

omission 

3. Overuse graphics 4. Unacceptable punctuation 

7. Was the miscue corrected? 

8. Was the miscue acceptable or corrected? 

Questions with yes-partial-some-none options 

5. Did the miscue go with the preceding context? 

6. Did the miscue go with the following context? 

theoretical arguments of Y. Goodman and Burke (1972) and 

Weaver (1980), by try-outs of various forms by teachers 

within the Albuquerque Public Schools who were participating 

in the research, and by the restrictions that computerized 

analysis placed on the type of response that could be given 

to a question. No statistical validity coefficients were 

calculated comparing the Albuquerque Public Schools form to 

other variations of miscue analysis forms. However, 

questions 3, 7, 6, and 8 are generally included on miscue 

analysis forms (see for example, Sadoski and Page, 1984). 



Question 2, though not directly on the miscue forms of 

others, often is discussed in the analysis of miscues (see 

for example, Y. Goodman and Burke, 1973). 
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Variables included in the study. Of the questions 

on the Albuquerque Public Schools form, only three were used 

to create variables for the present study. The rationale 

for excluding the variables of omissions, non-words, and 

punctuation was presented in Chapter Two. For the most 

part, these questions were omitted for one or more of the 

following reasons: a) the information they contained was 

included under another category, b) coding on certain 

miscues precluded coding on all questions (e.g. omissions 

cannot be coded on sound similarity), or c) more information 

needs to be collected on the nature of particular miscue 

types. The category of correction was excluded since it was 

contained under the category of "acceptable or corrected". 

The category of "overuse of graphics" included information 

relating to semantic acceptability of the miscue on the 

Albuquerque Public Schools form. In order to obtain 

detailed information on the role of graphic and sound simi

larity, two new categories of graphic and sound similarity 

were created and all miscues were recoded on each of these 

categories. Therefore, the miscue variables used in the 

present study were: graphic similarity, sound similarity, 

acceptability with prior, acceptability with following, and 

acceptable or corrected. In addition, to simplify statis-
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tical treatment of the data, all variables were coded 

dichotomously. This resulted in variables being coded "Yes" 

if they had a high degree of the quality being coded or II No II 

if they had either only part or none of the quality being 

coded. 

Text selection. Passages used in the miscue 

analysis procedures were from trade books and were used in 

accordance with RMI (Y. Goodman and Burke, 1972) guidelines. 

That is the selections given to the students for reading 

were: a) complete texts or complete chapters from texts, b) 

new material for the student, that is material which the 

student has not read or heard previously (thus excluding 

familiar folk tales as possible selections), c) conceptually 

comprehensible for the child, that is although the material 

should be unfamiliar it should not be so conceptually 

unfamiliar that the child could not understand it even after 

reading it, d) readable within the time-frame of approxi

mately 15 to 20 minutes, and c) difficult enough that 

miscues would be made but not so difficult that a reader 

would be unable to read the selection independ~ntly. 

Text characteristics. Texts chosen for inclusion in 

the project were selected by a panel of teachers in the 

Chapter I program. Only trade books were reviewed. No 

selections from basal readers were included in texts chosen 

for the project. Passages were evaluated using readability 

formulae but results from the application of such formulae 
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to trade books resulted in grade assignations that were 

artifacts of the rules used to generate the grade estimates. 

The Dale-Chall, Fry and Spache readability estimates for 

texts, calculated by school personnel, may be found in the 

Appendix C. The following information for each selection is 

available in Appendix D: number of words, number of words 

with more than si~t letters, average number of letters per 

word, average number of syllables per word, number of 

sentences and average sentence length. 

As a consequence of the inappropriateness of the 

application of readability formulas to the texts as an 

indicator of difficulty, a committee of teachers ranked the 

trade books horizontally and vertically in order of diffi

culty. That is they placed books of comparable difficulty 

together on one level and they then ranked collections in 

accordance to how difficult they were. A comparison of the 

results of one readability formula (Fry) and the teacher 

rankings is available in Appendix E. 

The estimation of the readability of passages has 

been controversial. The text-bound view has been very 

dominant. Researchers, such as Bormuth (1966), who hold 

this view attempt to reveal the salient features of texts 

through examination of particular text-features such as 

frequency of independent clauses, parts of speech, number of 

words on various word-frequency lists, number of words and 

so on. Recent work, however, has attempted to put the 
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reader into readability as well (Hittleman, 1973) by noting 

that readability might be considered an instance in which 

"the read~r's emotional, cognitive, and linguistic back

interact with each other, with the topic, with the proposed 

purposes for doing the reading, and with the author's choice 

of semantic and syntactic structures" (p. 788). 

Gourley (1984) suggests that readability involves 

more than a sentence based definition and extends into 

issues of text structure and cohesion. Gourley (1984) 

proposes that texts designed to meet the criteria of read

ability formulae such as the texts of basal readers may 

violate conventions of text structure and cohesion. The 

pivotal issue is that it is one thing to derive u formula 

which is successful in describing text difficulty numeri

cally, but it is quite another to apply that formula to the 

construction of texts without a broader understanding of 

what it is that makes a text. Rhoades (1979) actually found 

that readability formulae were not good predictors of child

ren's reading performance or of children's judgments as to 

the passage difficulty. Westermark and Crichlow (1983) 

observed that teacher's estimates of the readability of text 

as compared with those of readability formulae were most 

alike in the primary grades and increased in difference as 

the grade level of the text increased. Westermark and 

Crichlow (1983) acknowledged that use of passages from an 

informal reading inventory very likely prohibited teachers 
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from using their knowledge of text because the amount of 

text in such passages may be insufficient for purposes of 

judging readability especially at ~he higher grades. 

Furthermore, the elimination of frames of reference such as 

knowledge of the readers for whom passages were intended and 

inter-text comparisons while making readability judgments, 

were also considered as impeding the estimation of text 

readability by teachers. Westermark and Crichlow (1983) 

seem to imply that the agreement between teacher and formula 

estimates of readability would be enhanced if these factors 

had been allowed to come into play; however, one might have 

sufficient grounds based upon issues of background knowledge 

of the reader alone to suggest that the estimates would be 

even further apart. 

Whatever the case, the fact that, in the Westermark 

and Crichlow (1983) study, the mean deviation of teacher 

ratings as compared to readability formulae ranged from .4 

of a grade level at Grade One to 1.4 at Grade Seven, 

suggests that some of the features of readability formulae 

and teacher estimates are shared. In the present study, 

teacher judgments involved a general knowledge of the 

students for whom passages were intended, the availability 

for cross-comparisons among texts that were rated, and the 

collective rating of "texts by a team of teachers. Although 

no research has been conducted on the accuracy of the read

ability estimates generated by such procedures, it would 
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also appear that there is equal uncertainty about readabil

ity formulae as the yardstick by which readability of texts 

can be measured. One of the assumptions which governs the 

parameters of the present study is that the readability 

rating of texts is adequate given that teachers are 

"experts" who have knowledge both of their clients and the 

kind of material used in dealing with those clients. 

Each teacher participating in the project received a 

miscue kit in addition to the Chapter I Reading Instruction

al Strategies Guide for Elementary Chapter I Reading 

Teachers. This kit contained the following information: a) 

a complete set of trade books, ranked in order of reading 

difficulty, on which miscue data could be obtained, b) 

typescripts of each book on which teachers could note the 

miscues made during the reading of the text and could review 

this typescript while listening to a taping of the reading 

subsequent to the actual reading session, c) retelling 

guides for each text, d) several different trade books per 

level to ensure that at least one unfamiliar text would be 

available for every student, and e) NCS Trans-Optic Miscue 

Analysis Forms on which the miscues were written and coded 

for subsequent computer analysis. 

Reliability of identification of miscues. One 

possible source of error that has been identified in the 

research literature is the transcription/identification of 

oral reading errors made 9uring the course of reading. 
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Allington (1978) reported an average of 28% error in the 

recording of errors by teachers who had received training 

via an audiotape and a brief explanation of the marking 

system used in oral reading analysis. The possible contri

bution of error from erroneous recording of miscues was 

considered to have been minimized in the present study in 

view of the exte.nsive inservice and moni toring program 

provided by the Albuquerque Public Schools for teachers. 

Reliability of coding of miscues. The consistency 

of the application of coding criteria to the miscue data was 

another aspect of the present study that required specifi

cation. Interrater agreement was obtained on a post hoc 

basis by comparing the codings of a researcher trained in 

miscue analysis with those each of the 32 teachers in the 

study. Ten percent of each teacher's coding forms were used 

for this purpose. The percentage of interrater agreement 

between the researcher and the codings of teachers is 

presented in Table Three. Interrater reliabilities were 

calculated on two variables -- acceptability with prior text 

and acceptability with following text. Two forms of 

reliability were calculated -- percentage of agreement 

(Frick and Semmel, 1978) and Cohen's kappa (1960). General 

practice has tended to use the percentage of agreement 

method. Cohen's kappa attempts to take into account chance 

agreements but yields a coefficient which is not as directly 

interpretable as the percentage of agreement method. A 
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Table 3 

Post Hoc Interrater Reliabilities with Chapter 1 Teachers 

Prior Following 

Teacher % Agreement Cohen's 96 Agreement Cohen's 

01 .80 .50 .85 .69 
02 .87 .73 .97 .90 
03 .57 :(: .02 .93 .46 
04 .80 .41 .90 .80 
05 .90 .80 .73 .46 
06 .78 .56 .74 .30 
07 .53 * .33 .90 .62 
08 .77 .54 .80 .13 
09 .57 * .34 .83 .23 
10 .97 .93 .87 .72 
11 .95 .90 .80 .73 
12 . 60 ~ . .29 .87 .54 .,. 
13 .70 .44 .90 .76 
14 .70 .40 .78 .41 
15 .53 * .15 .83 .61 
16 .63 ~.: .29 .90 .62 
17 .73 .45 .83 .59 
18 .73 .41 .70 .21 
19 .50 - .00 .93 .07 -., 
20 .77 .53 .57 * .31 
21 .70 .23 .85 .21 
22 .70 .44 .83 .51 
23 .80 .57 .93 .81 
24 .40 :-~ .20 .90 .60 
25 .78 .39 .98 .95 
26 .93 .84 .90 .74 
27 .75 .49 .93 .79 
28 .70 .38 .85 .57 
29 .73 .44 .80 .57 
30 .70 .27 .90 .55 
31 .78 .52 .75 .40 
32 .93 .86 .97 .94 

~: Not included in the study 
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cut-off value of .80 for Cohen's kappa had been initially 

chosen for the study but this value was found to be too 

stringent. Results for Cohen's kappa are reported but 

decisions as to what data remained in the study were made on 

the basis of the percentage of agreement being greater than 

or equal to .70. Given the scope of the present study, 

reliability figures of .70 or more are comparable to those 

other studies which were on a much smaller scale and which 

were directed solely towards research. D'Angelo (1981) 

reported an inter-rater agreement of 93% for codings of 12 

frustration level and 12 instructional level passages while 

Hood (1975 - 1976) found interrater reliability coefficients 

in the order of .84 to .99 for various aspects of an adapted 

miscue form. 

With respect to the categories of graphic and sound 

similarity, interrater reliabilities were obtained through a 

procedure in which the investigator trained a colleague on 

the specific procedures in the study for coding graphic and 

sound similarity. That colleague had already been trained 

on the Goodman Taxonomy as well as alternate miscue coding 

procedures. The instructions and training items are includ

ed in Appendix F. The training session lasted approximately 

one hour. Procedures followed were those outlined in Y. 

Goodman, Watson and Burke (1987). Ten percent of the 

miscues used in the study were coded for purposes of estab

lishing interrater reliability. For graphic similarity 
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there was 93.8 percent agreement with a Cohen's kappa of 

.86. For sound similarity there was a 92.8 percent 

agreement with a Cohen's kappa of .85. Both these were 

considered well within the bounds of acceptability. 

Retelling 

Directions for preparing a retelling typescript for 

texts were included in the Chapter I reading manual provided 

by the Albuquerque Public Schools to their Chapter I teach-

ers. This typescript was prepared prior to the reading 

session in accordance with the procedures outlined in Weaver 

(1980). Teachers were instructed to make an outline on each 

t~xt for themselves which would cover the following: 

Characters: Which characters should the reader be 
able to recall? What should the reader remember 
about each of these characters? (This could include 
such aspects as physical appearance, attitudes and 
feelings, behavior, relationship with other 
characters, problems or conflicts, and so forth.) 

Events: What events should the reader be able to 
recall? What should the reader remember about the 
sequence of events? 

Plot: What should the reader be able to tell you 
about the central conflict or problem of the story? 

Theme: What should the reader be able to tell you 
about the theme, the underlying idea that the story 
seems to convey? (Resta, Gallegos,and Baca, 1986, 
Appendix A) 

In addition, teachers were advised to prepare a list of 

questions they might use to elicit further information from 

the reader. For trade books included in the kit supplied to 
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teachers by the Albuquerque Public Schools, retelling guides 

had already been prepared and were included in the kits. 

Subsequent to the oral reading and retelling :jl~S

sion, teachers were to replay the taped session and evaluate 

the reader's retelling relative to the outline they had 

generated prior to the reading session or the outline that 

had been included in the kit. Based upon this comparison, 

teachers were asked to rate aspects of the retelling based 

on a five point scale with a score of one being poor and a 

score of five being excellent. The following components 

were rated: character recall, character development, 

setting; events, sequence of events, plot, theme, inference 

and overall retelling. 

It was not possible to obtain reliabili.ty coeffi

cients for the retelling data since the tapes used for 

generating the retelling information were unavailable for 

analysis. However, based on the work of Beebe (1980), it 

would appear that when given criteria to follow a fairly 

high interrater reliability coefficient (r = .99) for 

retellings can be generated. Secondly, in the present 

analysis, it was assumed that unreliability in the data set 

would become quite evident during the analysis and would 

tend to work against the fit of the causal model to the 

data. 
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Data Collection 

Data were collected and coded by teachers who had 

taken part in the inservice training program on miscue 

analysis. Approximately 32 teachers were involved in the 

data collection process. This was the second year that 

teachers were required to collect both types of data on 

students as part of their Chapter r evaluation measures. 

The data from year two was used because teachers would have 

had an opportunity to become familiar with the procedures 

involved in miscue analysis and, through the inservice 

program, work out some of the uncertainties they may have 

had regarding the coding of certain types of miscues. 

Oral reading sessions were conducted in accordance 

with the procedures outlined in Y. Goodman and Burke (1972) 

and Weaver (1980). Teachers were advised to choose a text 

that would cause the reader to make a minimum of seventeen 

miscues but not be so difficult so as to cause extreme 

frustration on the part of the reader. The suggested level 

of material was one grade level above what the reader 

usually read in class. This rule of thumb is intended to 

provide a selection for each student that is "difficult 

enough for the student so that reading miscues will be made, 

but not so difficult that he will be unable to continue 

independently" (K. Goodman and Burke, 1972, p. 20). The 

selection was to be read in its entirety. The teacher was 

to tape the reading and retelling session in addition to 
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recording miscues on the typescript of the story while the 

reader was reading. Each reader was to be informed that no 

assistance would be given during the reading, that the 

entire session would be tape recorded and that he or she 

would have to retell the story without the aid of the text 

subsequent to reading it. 

Once the oral reading and retelling were completed, 

teachers were encouraged to ask probing questions in order 

to ascertain whether the reader could provide additional 

information that had not been included in the self-generated 

recall. Such questions were to be guided by the following 

additional principles: a) retention of any mispronunciation 

of names the reader might have used, b) care not to supply 

story information in a question that had not been included 

by the reader in the retelling, c) avoidance of questions 

that would lead to a "yes" or "no" response, d) care to not 
. 

react to the accuracy or content of reader responses, and e) 

at the end of the session, ask the reader the meaning of key 

words the reader mispronounced (retaining the mispronunci-

ation of the reader while doing so). 

After the miscues had been marked, using the nota-

tion of Y. Goodman and Burke (1972) and Weaver (1980), 

miscues were then transferred to the miscue analysis NCS 

Trans-Optic Form. Guidelines for the coding of each of the 

questions asked of each miscue were described in the Chapter 

I Reading Instructional Strategies Guide for Elementary 



Chapter I Teachers and are described under the "Definition 

of terms" section in Chapter I of the present study. 
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The standardized reading measures, the CTBS, Gates

MacGinitie and DRP, are all group measures and were 

administered in accordance with the guidelines outlined in 

the manuals of each test. These measures were all admini

stered in the latter part of the spring semester or the 

early part of the fall semester. The raw score for the DRP 

and the Gates-MacGinitie were entered by Chapter I teachers 

on the NCS Trans-Optic Miscue Analysis Form. The CTBS data 

were collected as part of district-wide evaluation 

procedures and were computer scored. Due to irregularities 

in the miscue data output and the use of only word-for-word 

substitutions in the present study, the original coding 

sheets, rather than the computer output, were used for data 

analysis. The CTBS scores were obtained from the miscue 

analysis data computer output which had been merged with the 

CTBS scores for the students involved. For missing CTBS 

scores a manual search through the district-wide CTBS 

computer outputs was conducted. 

The Causal Model 

As noted in Chapter One and earlier in this chapter 

(see pp. 109-110), a number of observable variables were 

available for inclusion in the present study. These vari

ables may be grouped into three major categories: a) Miscue 

Variables - unacceptable omission, non-word, overuse of 
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graphophonics, graphic similarity, sound similarity, un

acceptable punctuation, acceptability with preceding 

context, acceptability with following context, miscue 

correction, miscue acceptability and correction; b) Retell

ing Variables - character recall, character development, 

setting, events, sequence of events, plot, theme, inference, 

overall retelling; and c) Standardized Test Variables -

vocabulary score CTBS, comprehension score CTBS, total score 

DRP or total score Gates-MacGinitie. Based upon the litera

ture reviewed in Chapter Two and the Goodman model of 

reading outlined in Chapter One, a causal model will be pre

sented which will form the hypothesis of the present study. 

Observed/manifest Variables 

Within the present study, a possible twenty-four 

observable variables are available for consideration but 

less than half of these variables were chosen for inclusion 

in the causal model. This section will further specify the 

rationale for selection of specific variables within the 

context of the causal model to be specified. 

Retelling variables. In the present study, the only 

retelling variable that will be included within the causal 

model is the overall retelling score. This variable has 

been selected for inclusion since most research, such as 

that of K. Goodman and Burke (1973), Goodman and Goodman 

(1978), Beebe (1980), and Loyd and Steele (1986), has 

utilized the total retelling score rather than separate 



124 

components of that score. The exception to this pattern 

lies in the research of Sadoski (1981) who examined the 

components of the retelling in relation to the compre

hension process score ( percent supercues divided by [100% 

minus percent entropicues]), a post oral reading cloze score 

and a passage dependent multiple choice test. Since the 

comprehension process measure differed somewhat from the 

comprehending score (from miscue analysis) used in the 

present study, Sadoski's (1981) findings with respect to 

interrelationships were difficult to build upon thus 

excluding retelling subcomponent scores from consideration 

in the present study. Furthermore, K. Goodman (1984), Y. 

Goodman and Burke (1973) or Goodman and Goodman (1978) have 

not made any specific statements regarding the relation of 

the retelling sUb-components to the model of reading. 

Standardized test variables. Of the standardized 

test variables available in the data set only the CTBS 

vocabulary, the CTBS comprehension and the DRP score will be 

included in the causal model to be specified. The decision 

to use select variables was based upon theoretical and 

practical considerations relating to the constraints of the 

statistical procedure of causal modeling. 

A number of studies such as that of Beebe (1980), 

Lindberg (1987), Sadoski (1981), Sadoski and Page (1984), 

and Page (1976, 1977, 1979) utilized either standardized 
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reading comprehension measures (with multiple choice for

mats) or passage dependent multiple choice tests to assess 

product comprehensi~n and its relationship to process 

measures. The inclusion of traditional standardized test 

measures is of import in the present study to further 

establish and differentiate between the results of reading 

and the process of reading. The essence of the model of 

reading being discussed is one which would demonstrate that 

the reader is continuously comprehending in the reading act 

and using strategies of prediction, confirmation, inference 

and sampling (Goodman and Goodman, 1978). But when finished 

the act of reading, the production of a public or shared 

representation of the text read through answers to test 

items or through retelling is different from the text 

representation at any point during the reading act. In 

fact, the comprehension product is generally considered to 

be mediated by the process of comprehending. 

In the present study, the variables representing the 

comprehension product are the retelling score and the vocab

ulary and comprehension subtest scores of the CTBS. The 

vocabulary score has been included as a product dimension 

because of its relatively high intercorrelation with the 

CTBS comprehension score and because many of the subtests 

within different forms of the CTBS involved tasks which were 

comprehension oriented (e.g. obtaining meaning from 

context). 
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Although Lindberg (1987) examined subtests of the 

Stanford Diagnostic Reading Tests in relation to miscue 

variables, few others have focused on this aspect despite 

the tempting link between the graphophonic cue features of 

miscue analysis and word analysis issues. In this study, 

the inclusion of a vocabulary measure was considered as 

extending on the work of Lindberg (1987). 

Scores from the Gates-MacGinitie Reading Test were 

also available for the present study. However, as noted 

earlier, teacher confusion as to whether comprehension or 

total scores were to be entered on the miscue data sheets 

resulted in the Gates-MacGinitie data being discarded from 

the present analysis. 

The only process measure other than miscue analysis 

that was available in the data set was the score generated 

by the Degrees of Reading Power test. Much exploratory work 

has been done relating miscue analysis patterns to both 

traditional standardized tests and cloze tests (Rousch, 

1972; Page, 1976, 1977, 1979; Englert and Semmel, 1981; 

Sadoski, 1981; Cunningham and Caplan, 1982; Sadoski and 

Page, 1984). While none of these studies utilized 

standardized measures such as those from the DRP, the 

general framework of a process view of reading would seem to 

be strongly represented by the. use of the cloze technique. 

K. Goodman and Burke (1973) recognized the psycholinguistic 

nature of the research of Bormuth (1969) with regard to the 
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reading process. Given some shared focus with regard to the 

view of reading as process, inclusion of the DRP score was 

considered worthwhile since it represented the possibility 

of expanding the process position. 

Miscue Variables 

The decision was made to include in the study only 

miscues that were word-for-word substitutions. This 

decision was made for several reasons. First of all, each 

miscue had to be coded on every category in order to avoid 

too many missing data points. This meant that omission and 

insertion miscues would be excluded from the analysis since 

there would be no word to compare them with for graphic or 

sound similarity. Given the low incidence of these miscue 

types as reported by D'Angelo and Mahlios (1980) and the 

many reasons for which omissions may occur (K. Goodman and 

Gollasch, 1982), the exclusion of these miscue types was 

considered not to detract greatly from the study. 

The information contained in the category of punctu

ation miscues was considered to have been captured in part 

under the categories of acceptability with prior or accept

ability with following. Past research has incorporated many 

punctuation miscues under the category of intonation miscues 

(see for example, K. Goodman and Burke, 1973) thus making 

comparisons to past research somewhat difficult. Even if 

this were not the case, the category of punctuation has not 

been included in the present analysis for reasons similar to 



those posed for the omission category. That is, it could 
.. '-

not be coded on sound or graphic similarity. Furthermore, 

it is likely that punctuation miscues involve complex 
\ 

miscues (miscues which involve words or phrases such that 

the coding of word-for-word relationships is prohibited) 
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which cannot be coded on a word-for-word basis. Given that 

it seems likely tha~ much of the information relating to 

punctuation is captured in the syntactic aspects of text, 

it is assumed that the categories of acceptability with 

prior and acceptability with following (both of which 

contain syntactic aspects) will provide some of the same 

information as the punctuation category. 

The remaining miscue variables of graphophonic cues, 

non-word miscues, acceptability with prior text, acceptabil-

ity with following text; correction, and the comprehending 

score (acceptable or corrected) all derived either directly 

or indirectly from the Goodman model of reading as described 

in Chapter One. For purposes of adhering to rules of inde-

pendence among variables within the model, the variable of 

correction was excluded since it was a direct part of the 

comprehending score. Goodman and Goodman (1978) is one of 

the few studies which discussed non word miscues. Their 

findings indicated that non word miscues contain a high 

degree of graphophonic similarity to the ER and these 

miscues are also few in number. In light of this finding 

and the consequent multicollinearity that would result by 



including both the non word category and the categories of 

graphic and sound similarity, this variable was excluded 

from the model. 
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Of the remaining miscue variables (overuse of 

graphophonics, acceptability with prior text, acceptability 

with following text and the miscue analysis comprehending 

score) all but the overuse of graphophonics catego~y were 

retained for inclusion in the causal model. Because the 

overuse of graphophonics category was defined as including 

miscues which had a high degree of graphophonic similarity 

but which were not acceptable, the category was judged to be 

partially dependent on the acceptability of the miscue. In 

order to obtain an independent measure of graphophonics, 

each miscue was recoded on graphic and sound similarity and 

these two new categories were retained for inclusion in the 

causal model. 

In review then, the observed/manifest variables 

included in the model were: a) the retelling score, b) the 

CTBS comprehension score, c) the CTBS vocabulary score, d) 

the DRP score, e) the miscue analysis comprehending score, 

f) the graphic similarity score, g) the sound similarity 

score, h) the acceptability with prior text score and i) the 

acceptability with following text score. 

Latent Variables 

The specification of latent variables within the 

model has been made primarily from the theoretical basis of 
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the Goodman model combined with the theoretical stance of 

the field of reading that suggests both process and product 

comprehension. Three latent variables are posited for seven 

observed variables. The latent variables are: reading, 

process comprehension, and product comprehension. 

Based upon the discussion of process and product 

comprehension issues presented in the review of the liter

ature, the DRP and the miscue comprehending score are the 

observed variables which are hypothesized to load upon the 

latent variable of process comprehension. The eTBS 

comprehension and vocabulary scores and the retelling score 

are hypothesized to load upon the latent variable of product 

comprehension. 

Given the theoretical position of K. Goodman (1984) 

that reading is a unitary process it seems logical to posit 

a unitary factor of reading upon which the variables of 

graphic similarity, sound similarity, acceptability with 

prior and acceptability with following are loaded. While K. 

Goodman (1984) does indicate a dependence among the 

strategies and cycles of the reading process, the data set 

is limited in terms of being able to represent these 

dependencies and subsequently relate them to a unitary 

factor. K. Goodman's (1984) statement of his model of 

reading describes the psycholinguistic process as cyclical, 

yet interactive --



Perceptual processing depends on optical input. 
Syntactic processing operates on perceptual input. 
And semantic processing depends on syntactic input. 
So in a sense the cycles are sequential. But it is 
a sequence ... in which an optical cycle follows a 
semantic cycle as well as preceding it .... Each 
cycle is tentative and partial, melting into the 
next. Inference and prediction make it possible to 
leap toward meaning without fully completing the 
optical, perceptual, and syntactic cycles. Yet the 
reader, once sense is achieved, has the sense of 
having seen every graphic feature! identified every 
pattern and word, assigned every syntactic pattern. 
(p. 107) 

Given the above specification of the relationships of the 

strategies, one would have to specify a sequence of 
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variables which would be non-recursive -- that is the paths 

of causal influence would move in more than one direction. 

In addition, given the constraints of the variables in the 

present set, one would be unable to demonstrate the unitary 

dimension of reading because the large number of parameters 

to be estimated could not be uniquely determined by the 

variances and covariances. One model which would remain 

within the bounds of Goodman theory and which would also be 

viable in terms of the statistical demands of causal model-

ing would have the sound similarity, graphic similarity, 

acceptability with prior and acceptability with following 

all load upon a single latent variable which represents the 

unitary dimension of reading. For ease of discussion, this 

latent variable will be referred to as reading. 

Consideration had been given to the positing of two 

latent variables -- one in which graphic and sound similar-

ity would load on a latent variable which represented a 
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submorphemic factor or at most a lexical factor and the 

other in which acceptability with prior and acceptability 

with following would be loaded on a latent variable which 

could be considered a text-semantic factor. These latent 

variables could then be loaded upon another latent factor 

representing the unitary process of reading. However, such 

models were not considered since they would not be, identi

fied and Heywood cases or improper solutions would likely 

occur. The factors in such models would each have only two 

tests with non-zero loadings. Consequently, neither the 

loadings nor the corresponding variances would be uniquely 

determined by the correlations (McDonald, 1985, p. 80). 

Path Specifications 

The hypothesized model is presented in, Figure 6.· In 

this figure, lines with single headed arrows indicate causal 

relationships while lines with arrows on either end suggest 

a relationship but do not posit the direction of that 

relationship. In this section, the rationale for the rela

tionships illustrated in Figure 6 will be presented. This 

rationale, again, is built upon both the theoretical model 

of Goodman and the research generated from that theoretical 

model. In the model specified in Figure 6, the DRP measure 

is absent. Since the DRP scores involve a subgroup (Grade 

Four and Grade Five students) of the sample under study, the 

specification of a causal model including these scores will 



Figure 6. The Hypothesized Model. 

°1~ 
I 

xl 

°2~ 
I 

x2 

o3~ 
I 

x3 

°4--t\ 
I 

x4 A41 

where, 

Xl = graphic similarity 

X2 = sound similarity 

X3 = acceptability with 
prior text 

X4 = acceptability with 
following te~ct 

r11 

yl = ~1 = miscue comprehending 
score/process 
comprehension 

Y2 = retelling score 

Y3 = CTBS vocabulary 

Y4 = CTBS comprehension 

~1 = unitary reading 
process 

~2 = product comprehension 
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be reported in Chapter Four as a revision/expansion of the 

hypothesized model. 

In the model illustrated in Figure 6, the miscue 

variables are placed in a position of temporal precedence to 

standardized test variables. This position is taken since 

miscues occur during the process of reading while the 

standardized tests measure reading as an endpoint rather 

than a process. The miscue comprehending score is inter-

mediate to these two sets of variables since it represents a 

comprehensive statement of process comprehending through 

comparisons of acceptability against the entire text and 

through consideration of whether the reader demonstrably 

adjusted comprehending through correction behavior. 

As illustrated in Figure 6, the hypothesized model 

posits no correlation between any of the disturbance terms. 

The disturbance terms are indicated by 6, 6, ~, and ~ . 
. 

Secondly, none of the paths in the model are bi-directional; 

that is none of the causal lines have arrows at both ends. 

Thirdly, the reading process latent variable e1 temporally 

precedes the two remaining latent variables of the miscue 

comprehending score/process comprehension ~1 and the product 

comprehension score ~2. This pattern would seem appropriate 

in view of the temporary nature of acceptability with 

following or prior since these variables, like those of 

sound or graphic similarity, only gain their final meaning 

in the whole text. The miscue comprehending/process 
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comprehension score ~1 represents a somewhat less tentative 

comprehending since correction and acceptability within the 

whole text have come into play. Because it would seem 

logical that the reading process as represented by Sl 

would affect not only process comprehension but also product 

comprehension, causal paths have been specified from Sl to 

both ~1 and ~2. In addition, it is posited that process 

comprehension as specified by ~1 exerts an additional 

influence on product comprehension as specified by ~2. 

In terms of operationalizing this model, one would posit 

that the reader is simultaneously sampling from graphic and 

sound cues and making predictions about the syntax and 

semantics of the text. These variables are all part of the 

unitary process of reading. The reader's confirmation of 

this sampling and predicting is demonstrated through the 

comprehending score. However, at the same time some of that 

information is less tentative than the comprehending score 

and is relegated to product comprehension. 

In terms of demonstrating the Goodman model of 

reading, the causal model thus specified differs on two 

substantial bases: a) confirming is placed outside the 

reading process and b) there is no evidence of the non

recursiveness which K. Goodman (1984) clearly specified. 

Four responses could be made to these differences. 

First, as alluded to earlier, to activate the full Goodman 

model, many more observable/manifest variables would be 
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needed so that the model would be identified. In working 

with an extant data base, one can do little about expanding 

the range of what was observed. Secondly, one might posit 

that this model .represents one possible cycle of a slightly 

modified representation of the K. Goodman (1984) model of 

reading. Thirdly, the separation of confirming (as 

demonstrated by correction strategies) from the unitary 

process of reading is related to lack of a wide variety of 

indicators in the present study and the attempt to 

consolidate information from comprehension research which 

had adopted the convention of the distinction of process and 

product comprehension. Finally, the full form of th~ K. 

Goodman (1984) model may be useful in providing guidelines 

for model modifications in Chapter Four. 

Identification of the Model 

In causal modeling, as has been noted by Kerlinger 

(1986), an over-identified model is the model of choice. 

Several principles were used to determine whether the model 

specified in Figure 6 was over-identified. Using techniques 

suggested by McDonald (1985) and Wolfle (1982), the number 

of parameters to be estimated in the regression weight 

matrix and the residual matrix were counted and subtracted 

from the number of variances and covariances in the covari

ance matrix of manifest variables. A positive difference 

indicates a restrictive model in which there are more knowns 

than unknowns. In this case, as illustrated in Appendix G a 
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difference of +17 was found. Thus, the model is overidenti

fied and suitable for testing against a data set. 

Secondly, each equation within the model must be 

identified. As per Wolfle's (1982) suggestion, this may be 

accomplished for the measurement portion of the model by 

specifying that one element in each column of the A matrices 

be 1.0. In addition there must be at least one fewer zeros 

in each column of A,c and Ay than there are e and ~ factors. 

The equations outlined below for the model specified in 

Figure 6 meet these conditions. 

Thirdly, all factors used in the model each have 

more than two tests with non-zero loadings, thus avoiding 

the problem of Heywood cases, that is, cases in which 

neither the loadings nor the corresponding unique variances 

are uniquely determined by the correlations (McDonald, 1985, 

p. 80). 

Finally, as J6reskog and S6rbom (1984) note, the 

LISREL program checks the positive definiteness of the 

information matrix. They suggest that "if the model is 

identified then the information matrix is almost certainly 

positive definite. If the information matri,c is singular, 

the model is not identified and the rank of the information 

matri:2c indicates which parameters are not identified" 

(J6reskog and S6rbom, 1984, p. I.24). Thus the data 

analysis phase will provide additional information on 

identification. 
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Mathematical Specification of the Model 

The data was be prepare~ for analysis by the Prelis 

program (Joreskog and Sorbom, 1986b). The Prelis program is 

a preprocessor for LISREL-PC (Joreskcg and Sorbom, 1986a) 

which allows for data screening and summarization. The ma

trix generated from the Prelis program was analyzed in terms 

of the following sets of equations which specify the 

relations in the model outlined above. Refitting of the 

model will be undertaken where necessary and additional 

tests of revised models against the data set will be made in 

an attempt to arrive at the model of best fit. 

As noted in Chapter One, the structural model to be 

tested may consist of two sets of equations --

a) measurement equations which take the general form 

for x: X = Axe + {J 

for y: Y = AyTl + e 

and, 

b) a structural equation which takes the general form 

for TI and e: BTl = re + ~ 

or: TI = ~TI + re + ~ 

With reference to the model presented in Figure 6, these 

equations may be described in terms of the following sets of 

matrix equations. 

For the x measurement equation, the matrix equation 

is: 
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= + 

o 

Alternatively, the above equation may be represented as the 

following set o£ equations which must be solved simultane

ously: 

Xl = 
x2 = 
x3 = 

x4 = 

A1lel 

A21 el 

A31 el 

Sl 

+ 

+ 

+ 

+ 

In the equation for x4' the value of 1.0 has been specified 

for A41' The use of the value 1.0 serves a dual purpose 

according to Wolfle (1982). First, it is one option to 

pursue with respect to meeting the conditions of identi

fication of the model. Secondly, it provides a reference 

indicator or metric for the underlying factor. Alternatives 

to this procedure would be to set the variance of the 

underlying factor to unity however, as Wolfle (1982) indi

cates, this procedure may only be done with exogeneous 

factors. 

is: 

For the y measurement equation, the matrix equation 

= 

1.0 

0.0 

0.0 {::~ + 
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Alternatively, the above equation may be represented as the 

following set of equations which must be solved simultane-

ously: 

= 

= + 

= + 

Because only one manifest variable was available for the 

full data set to load upon the latent variable of process 

comprehension, that variable was made equal to the latent 

variable which, in this case, was ~1. Since the adjustment 

was made to the variable, the concomitant adjustment had to 

be made to the disturbance term for the manifest variable 

Y1. Because the associated systematic or random effects of 

the disturbance term would be reflected in the disturbance 

term for the latent variable, the disturbance term for Yt 

was made equal to zero. 

Finally, for the structural equation, the matrix 

equation is: 

+ 

Alternatively, the above equation may be represented as the 

following set of equations which must be solved simultane-

ously: 

= + 

= i321~1 + + 

In LISREL, unless otherwise specified, a number of matrices 
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take a default form. For 'the model depicted in Figure 6, 
.. "-

the following are the default forms, as specified by 

Joreskog and Sorbom (1984), for the matrices not defined by 

the above equations: 

¢ takes the form of a symmetric matrix which is 

not diagonal, 

¢ takes the form of a symmetric matrix which is 

not diagonal, 

Be takes the form of a diagonal matrix, and 

@a takes the form of a diagonal matrix. 

In addition, it is assumed that all disturbance terms are 

uncorrelated and that unspecified paths equal zero. ; 

Chapter Summary 

In this chapter, the characteristics of the sample were 

presented along with the specific procedures used in data 

collection. The variables and interrelationships among 

variables to be included in the hypothesized model were 

specified and the model was determined to be over-identified 

and therefore suitable for testing against the data. The 

equations used to test the data in the LISREL program were 

also stated. 



CHAPTER FOUR 

MODEL FITTING PROCEDURES AND RESULTS 

The fit of the causal model posited in Chapter Three 

to the data set available from the Chapter I program in the 

Albuquerque Public Schools will be presented in this 

chapter. Prior to a discussion of fit, the data set will be 

described as a result of the Prelis analysis. Several 

revisions of the causal model which are in keeping with both 

the theoretical framework of K. Goodman (1984), Goodman and 

Goodman (1978) and K. Goodman and Burke (1973) and the 

research described in Chapter Two will be presented. The 

causal model having the best fit will be described in 

detail. Besides working within the scope of the hypothesized 

model, an additional manifest variable will be added for one 

subgroup of the data set and the fit of the expanded model 

for this subset of data will be discussed. 

A Description of the Albuguergue Data Set 

As described in Chapter Three, the Albuquerque data 

set including the revisions made to it for the present 

analysis which contained two types of data -- ordinal (or 

categorical) data and continuous data. Essentially, data 

relating to miscue information is of the ordinal type while 
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data from standardized tests is considered to be of a 

continuous type. The use of the mixed-scales resulted in 

two implications for the study. First, the correlations 

calculated between variables had to be either polychoric or 

polyserial. A polyserial correlation is a correlation 

between a continuous variable and an ordinal variable. A 

polychoric correlation is a correlation between two ordinal 

variables. When the ordinal variables are dichotomous, as 

would be the case for all miscue variables except the 

retelling score, this correlation may also be referred to as 

a tetrachoric correiation. Because these types of 

correlations were calculated a decision had to be made as to . 
whether the unweighted least squares (ULS) method would have 

to be used instead of the maximum likelihood (ML) method for 

data analysis (J6reskog and S6rbom, 1984, p. IV.3). 

Ten word-for-word substitutions per student were 

coded. Therefore, scores for individual students could 

range from zero to ten in terms of whether they had a high 

degree of the categories being coded. The rating for 

students on the retelling ranged from one to five (with one 

student being given no rating on this variable). Table Four 

illustrates the frequency distributions for the ordinal 

variables in the Albuquerque data set. As is apparent from 

examining Table Four, with the exception of the graphic and 

sound similarity categories, there appear to be fewer 

students at the upper and lower extremes of the variables 
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and more students in the middle. For the sound similarity 

and graphic similarity category there appears to be a 

tendency towards higher scores. In other words, many of the 

students in the data set under study tended to have miscues 

which bore a high degree of sound similarity and a high 

degree of graphic similarity to the word in the text. 

Table 4 

Univariate Frequency Distributions for Ordinal Variables 

Category 

V~riable o 1 2 3 4 5 6 7 8 9 10 

RMIcom. 21 4'0 61 62 83 75 54 31 12 7 2 
Retell 1 91 185 127 41 3 
Grapho 2 4 18 40 60 66 101 76 58 23 
Sound 3 10 22 43 65 81 76 84 36 23 5 
Prior 28 44 37 49 59 66 65 37 45 13 5 
Follow 52 79 92 90 45 50 24 10 5 1 

KEY: RMIcom - RMI comprehending score (Acceptable or 
corrected) , Retell - retelling score, Grapho -
graphic similarity score, Sound - sound similarity 
score, Prior - score for acceptability with prior 
text, Follow - score for acceptability with following 
text 

For the standardized test data, only two variables 

were involved -- the CTBS vocabulary (CTBS-V) and comprehen-

sion (CTBS-C) tests. The univariate summary statistics in 

Table Five illustrate that the data tended to be skewed and 

have a somewhat flat distribution. The means were low, but 

the ranges were from zero to either 95 or 98. 



Table 5 

Univariate Summary Statistics for Continuous Variables 

Variable Mean s.d. Skew Kurtosis Min. f Max. f 

CTBS-V 

CTBS-C 

24.516 18.700 1.062 1.182 

24.458 18.432 1.067 1.339 

o 

o 

2 

1 

95 

98 

2 

2 

In Table Six, the polyserial and polychoric corre-
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lations between pairs of variables are presented. In 

addition, this table provides information as to the goodness 

of fit of an underlying bivariate normal distribution. 

Taking a one percent nominal level of significance, 5 of 29 

of the model tests reject the hypothesis of an underlying 

bivariate normal distribution. This pattern relates back to 

the skewness noted earlier for some of the variables. 

Two points are noteworthy to consider in terms of 

proceeding further with data analysis. First of all, when 

many tests are examined like this, even if the hypotheses 

were all true, a certain number of tests would be rejected 

by chance alone. Joreskog and Sorbom (1986b) suggest that 

"when examining many tests ... a 1 percent long run rejec

tance rate should be expected by pure chance" (p. 4-21). In 

the present analysis, with 28 tests this long run rejectance 

rate would have been exceeded. Consequently, the data could 

be described as moderately departing from normal. 
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Table 6 

Correlations and Test Statistics 

Test of Test of 
Model Zero Corr. 

Variables Correlat. Chi-squ. D.F. p. Chi-squ. p. 

Retell vs. Rmicom .323 (Pc) 43.242 49 .705 50.050 .000 
Rmicom vs. CTBS-V -.094 (Ps) 32.914 19 .025 3.985 .046 
Retell vs. CTBS-V -.088 (Ps) 12.193 7 .094 2.787 .095 
Rmicom vs. CTBS-C -.069 (Ps) 14.685 19 .742 2.147 .143 
Retell vs. CTBS-C -.034 (Ps) 14.303 7 .046 .405 .525 
CTBS-C vs. CTBS-V .635 (Pe) 249.866 .000 
Grapho vs. Rmicom -.020 (Pc) 87.911 89 .513 .183 .669 
Grapho vs. Retell .034 (Pc) 35.469 44 .817 .530 .467 
Grapho vs. CTBS-V .000 CPs) 34.226 17 .008 .000 .994 
Grapho vs. CTBS-C .094 (Ps) 36.568 17 .004 3.992 .046 
Sound vs. Rmicom .055 (Pc) 99.640 99 .463 1.354 .245 
Sound vs. Retell .083 (Pc) 34.246 49 .946 3.064 .080 
Sound vs. CTBS-V .023 (Ps) 23.712 19 .207 .228 .633 
Sound vs. CTBS-C .079 (Ps) 36.366 19 .010 2.796 .094 
Sound vs. Grapho .747 (Pc) 57.868 89 .996 414.535 .000 
Prior vs. Rmicom .622 (Pc) 110.121 99 .209 236.187 .000 
Prior vs. Retell .349 (Pc) 51.804 49 .365 59.203 .000 
Prior vs. CTBS-V -.125 (Ps) 9.809 19 .958 7.032 .008 
Prior vs. CTBS-C -.080 (Ps) 17.656 19 .546 2.871 .090 
Prior vs. Grapho -.112 (Pc) 102.322 89 .158 5.615 .018 
Prior vs. Sound -.110 (Pc) 124.512 99 .042 5.391 .020 
Follow vs. Rmicom .680 (Pc) 107.947 89 .084 306.358 .000 
Follow vs. Retell .313 (Pc) 38.094 44 .722 46.807 .000 
Follow vs. CTBS-V -.099 (Ps) 13.456 15 .567 4.424 .035 
Follow vs. CTBS-C -.062 (Ps) 30.293 15 .011 1.699 .192 
Follow vs. Grapho -.131 (Pc) 92.952 80 .153 7.762 .005 
Follow vs. Sound -.073 (Pc) 79.630 89 .751 2.381 .123 
Follow vs. Prior .755 (Pc) 124.812 89 .007 431.054 .000 

(pe=pearson product moment, pc=polychoric, ps=polyserial) 
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Secondly, the chi-square, one statistic used in the 

interpretation of the data analysis, "is a valid test 

statistic only if ... all the observed variables have a 

multivariate normal distribution" (Joreskog and Sorbom, 

1984, p. I.39). Therefore, the use of the chi-square 

statistic as an interpretive tool in the present analysis is 

inappropriate. 

Joreskog and Sorbom (1984) note that for causal 

modeling the assumption that all observed variables have a 

multivariate normal distribution is rarely achieved in 

practice. They suggest that when continuous data moderately 

depart from normal or when mixed data are used, as in the 

present study, the standard errors and chi-square values 

should not be used under the ML procedure. In addition, 

Joreskog and Sorbom (1984) suggest that when mixed data are 

used, the normalized residuals should not be considered in 

assessing fit since "these are based on a formula for the 

asymptotic variances of the elements of S which is probably 

not valid in this case" (p. IV. 17). Despite the lengthy 

discussion given to the use of the ML method with mixed 

data, at another point in the LISREL manual, Joreskog and 

Sorbom seem to imply that the ULS method is preferable --

The user has the option of estimating parameters by 
initial non-iterative instrumental variables and two 
stage least-squares, by unweighted least-squares 
(ULS), or by maximum" likelihood (ML). The ULS 
method makes it possible to analyze tetrachoric, 
biserial and polyserial correlations computed from 
dichotomous, ordinal or mixed ordinal and interval 
data. (1984, p. ii) 
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Given the ambiguity with respect to the method of preference 
.. " .. 

for mixed data, both types of analyses will be undertaken in 

the present study and comparisons will be made. 

The correlations reported in Table Six are those 

which form the correlation matrix in Table Seven. The type 

of correlation calculated for a particular pair of variables 

is indicated in parentheses after the correlation for that 

variable. In LISREL, either a correlation matrix or a vari-

ance/covariance matrix can be analyzed. In the present 

analysis the correlation matrix as presented in Table Seven 

was chosen for analysis. This decision was made because of 

the difference in metrics for the observed variables. As 

Meyer and Fennema (1987) note "using the correlation matrbc 

involves a rescaling of the variables ... the parameters 

estimated will all be of the same order of magnitude"(p. 9). 

Table 7 

Estimated Correlation Matrix for Hypothesized Model 

RMIco Retell CTBSV CTBSC Grapho Sound Prior Follow 

RMlco 1.000 
Retell .323 1.000 
CTBSV -.094 -.088 1.000 
CTBSC -.069 -.034 .635 1.000 
Grapho -.020 .034 .000 .094 1.000 
Sound .055 .083 .023 .079 .747 1.000 
Prior .622 .349 -.125 -.080 -.112 -.110 1.000 
Follow .680 .313 -.099 -.062 - .131 -.073 .755 1.000 

Model Fitting for the Hypothesized Structural Model 

This section will present the results of the LISREL 

analysis for the hypothesized model as described in Chapter 
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Three. This model will be referred to as Model 1.0. 

Successive modifications of the model will be denoted by 

1.2, 1.3, 1.4 etc. A second model including the DRP scores 

and using a subset of the data will be referred to as 2.0 

with successive modifications as 2 . 1 , 2.2 etc. Summary 

statistics will be given for the hypothesized model and for 

successive model adjustments using ML and ULS methods. 

Table 8 

Goodness-of-fit measures for the hypothesized model 

ML ULS 

Model Chi-squ df p. GF Adj.GF RMS GF Adj.GF RMS 

1. 0 462.75 17 .000 .836 .652 .157 .872 .729 .157 
1 . 1 415.39 16 .000 .855 .673 .132 .911 .800 .130 
1. 2 35.05 10 .000 .982 .936 .039 .995 .981 .033 
1. 3 33.05 10 .000 .982 .930 .039 .913 .685 .129 

. 1 . 4 33.14 11 .000 .982 .941 .039 .995 .982 .033 
1. 5 345.00 12 .000 .878 .635 .174 .842 .527 .173 
1 . 6 462.75 18 .000 .836 .671 .157 .872 .744 .156 
1. 7 415.~9 17 .000 .855 .692 .132 .911 .811 .130 
1 . 8 401.65 11 .000 .859 .538 .129 .913 .714 .129 
1 . 9 33.05 11 .001 .982 .941 .039 .995 .982 .033 
1.10 33.14 12 .001 .982 .946 .039 .995 .984 .033 

Table Eight presents a summation of the goodness-of-

fit measures for successive modifications of Model 1.0. 

Three global indices are considered indicative of goodness 

of fit: the goodness-of-fit index (GF), the adjusted good-

ness-of-fit indeJt, and the root mean square residual (RMS). 

The GF, unlike the chi-square, is independent of the size of 

the sample under study and is relatively robust with data 

that departs from normality but the distribution for GF is 
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unknown. The GF indicates the "relative amount of variances 

and covariances jOintly accounted for by the model" 

(J6reskog and S6rbom, 1984, p. I.41). The adjusted GF takes 

into account the degrees of freedom in the model. Both 

measures should be between the values of zero and one. 

The RMS measures the average of the residual variances and 

covariances and, like the GF or adjusted GF, is useful in 

comparing the fit of models over the same data set. 

Although the chi-square statistic is inappropriate under the 

apparent non-normality of aspects of the data, it has been 

presented in Table Eight since it mirrors very closely the 

behavior of the data shown by the other indicators of fit. 

When the goodness-of-fit indices are examined for 

Model 1.0, the hypothesized model, under both the ML and 

ULS methods, there is a considerable drop in the GF index 

when adjusted for degrees of freedom. An examination of the 

modification indices for the ULS method revealed that the 

change in the model which would result in the greatest 

improvement in the model was the loading of the retelling 

score directly upon the variable of process comprehension. 

The maximum modification index for this variable was 173.87. 

A modification of the model in terms of this variable is in 

keeping with the theoretical premises presented. It re

flects the direct influences of process comprehension on the 

specific product comprehension of the text which the student 

read while, at the same time, maintaining a general product 
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comprehens~?~ factor. It seems only sensible to assume a 

direct relationship between the process comprehending of the 

text that was read and the product comprehension of that 

same text since these very likely share a certain amount of 

variation in common. 

The modification of the hypothesized model through 

the inclusion of the loading of retelling on process 

comprehension resulted in the creation of Model 1.1. As is 

evident from Table Eight, this variation resulted in minor 

increases in the GF indices and a small decrease in the RMS 

for the ML method. For the ULS method the changes in the 

goodness-of-fit values were again relatively small with the 

adjusted goodness-of-fit index showing slightly more of an 

improvement than other indicators. 

Modification indices arising from the run of Model 

1.1 under the ULS method were uninformative. Consequently 

other avenues were considered in terms of model modifi

cation. First, Model 1.1 resulted in only a reduction of 

one degree of freedom. Kenny (1979, cited in Wolfle, 1982) 

has suggested that in cases in which the degrees of freedom 

and the chi-square value are large, one might consider 

specifying a just identified structural model. In Wolfle's 

analysis of his data, the move towards a just identified 

model was conducted in stages. This type of procedure, as 

well as the logic underlying the measurement tools, governe<l 

the next modification to the model in the present study. 
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Model 1.2 is a revision of the original model which 

retained the loading of retelling on process comprehending 

and which posited that the disturbance terms for the 

manifest variables of graphic similarity, sound similarity, 

acceptability with prior and acceptability with following 

were intercorrelated. In other words, matrix 9 0 which had 

previously been assumed to have zero correlation among 

elements, now would be freed so that intercorrelations among 

elements could be estimated. The specification of the 

intercorrelation of the disturbance terms of 9 0 is in 

keeping with the theory and research underlying the model. 

For instance it seems likely that systematic elements such 

as background knowledge (K. Goodman, 1984; Johnston, 1984), 

text factors (K. Goodman, 1984; Van Dijk and Kintsch 1983), 

coder influences (Hood, 1975-1976) and simple random error 

would be part of the hidden influences in the intercorrela

tion of the disturbance terms. 

As a result of the specification of the intercor

relation of the disturbance terms (9 0 ), substantial 

improvement in the GF indices for both ML and ULS was in 

evidence. In addition, the RMS for both ML and ULS was 

approximately .03 compared with the previous figure of .13 

from Model 1.1. It should be noted, however, that the 

matrix 9c for Model 1.2 was reported as being not positive 

definite. According to Wolfle (1982) and Meyer and Fennema 

(1987), the solution for this problem is to constrain to a 
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small positive number the negative variance in question (in 

this case the variance for CTBS-V). This situation occurs 

because estimates may converge to values lower than zero 

even though variance estimates below zero are logically 

impossible. 

The adjustment to the variance for CTBS-V provided 

the justification for a modification of the model. However, 

before trying that modification which forms the basis for 

Model 1.4, the decision was made to allow the disturbance 

terms for Os to be intercorrelated while reassuming that the 

disturbance terms in °0 were zero. The decision to free the 

Os matrix was based upon similar reasoning as that for the 

°0 matrix. That is, it was anticipated that the CTBS scores 

and the miscue derived scores in particular would share 

residual variation in common. Model 1.3 was the test for 

this hypothesis. Although no differences between Model 1.2 

and 1.3 were evident for the ML analysis, under the ULS 

procedure, Model 1.3 appeared to be less effective with a 

substantial drop in the adjusted GF measure and an increase 

in the RMS. Furthermore, the 8~ matrix was again not 

positive definite but this time three elements were nega

tive. Consequently, the decision was made to remain within 

the confines of a free full matrix for 90 only. 

Returning to Model 1.2, the recommendation was to 

fix at a small positive number (.005) the variance for 

CTBS-V. This modification was, of course, governed by the 
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constraints of statistical theory as described earlier. As 

Table Eight illustrates, the fixing of the variance for 

CTBS-V resulted in a very minor improvement in adjusted· GF 

indices for both measures. 

Given Model 1.4, further changes in the model would 

result in only very small increments of improvement in the 

indices. However, one additional modification for Model 1.4 

was proposed. That revision would be the deletion of the 

direct link between the latent variable of reading (s) and 

the latent variable of product comprehension (~2)' In other 

words, this model would propose that all product compre

hension is mediated through process comprehension. This 

view, while not theoretically derived from Goodman or the 

research reviewed in Chapter Two, represents an extremist 

and isolationist view of cognitive processes and as such 

seemed to merit investigation. As might be predicted the 

fit of such a model to the data is quite poor. High RMS and 

the drop in the adjusted GF indices for both the ML and ULS 

procedures suggest that within the confines of the present 

model the narrow view of all product comprehension being 

mediated by process comprehension is untenable. 

Of the model adjustments made up to this point, the 

model of choice for both the ML and ULS methods would be 

Model 1.3. That model had the disturbance terms in matrix 

00 intercorrelated, the observed variable of retelling 

loaded on process comprehension and the value for the 
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variance of CTBS-V fixed at .005. However, an examination 

of the squared multiple correlations for this model revealed 

that for both the ML and ULS procedures, negative variances 

were produced for product comprehension. Joreskog and 

Sorbom (1984) suggest that negative variances are one 

indication of problems in terms of the specification of the 

model. Because these variances were found in the structural 

part of the model rather than the measurement portion of the 

model, it was decided that further adjustments to the 

relationships specified in the structural portion of the 

model would be necessary. 

Since the elimination of the relationship between 

product comprehension and reading resulted in a poor fit, 

the only remaining relationship in the ·model that could be 

adjusted and still be consistent with the Goodman theory was 

the relationship between process and product comprehension. 

This aspect of the model, though seemingly quite logical, 

was derived primarily from a general position in contempor

ary research (see for example, Johnston, 1983). K. Goodman 

(1982b, 1982~, 1982d) has critically reviewed the role of 

standardized reading assessment and suggests that they are 

"rather primitive, eclectic, and atheoretical in all aspects 

except for their use of sophisticated test theory" (K. 

Goodman, 1982c, pp. 296). Goodman goes on to suggest that 

test developers must give more consideration to questions 

regarding the nature of reading, the skills and strategies 
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that are part of the reading process and the purposes and 

uses of reading. This would suggest that K. Goodman (1982c) 

feels that standardized tests would have little in common 

with indicators of the reading process. 

Because of the inclusion of the retelling as part of 

miscue analysis procedures, it seems that this indicator of 

comprehension is consistent with Goodman theory. Given its 

status as a product comprehension variable according to 

researchers such as Johnston (1983), the elimination of the 

relationship between process and product comprehension seems 

inconsistent with the Goodman view. However, the loading of 

the variable of retelling on the factor of process 

comprehension in Model 1.3, would make it appear that even 

in fact there is not an inconsistency. Consequently, 

several additional models were tested in which the causal 

pathway between process and product comprehension was 

eliminated. 

Model 1.6 is a model in which the pathway between 

process and product comprehension has been dropped. The 

retelling variable is not loaded on the latent variable of 

process comprehension for Model 1.6. All residuals were 

assumed to be zero. The results for this model test were 

not unlike those for Model 1.0. GF indices were relatively 

low and RMS indices were relatively high. Model 1.7 

specified that the retelling variable be loaded on process 

comprehension. Improvements were most notable for the ULS 
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and ML estimates. However, there were further indications 

of problems with fit in that some of the squared multiple 

correlations were greater than 1.000 and the 0e matrix was 

not positive definite. In an attempt to move further 

towards a just identified model, the 0e matrix was freed. 

Model 1.8 indicates that the freeing of the elements in 8e 

did not result in a large improvement in the model. Indeed, 

the matrix was again not positive definite. An attempt was 

made to fix at zero three of the elements however the LISREL 

program reported that estimates could not be generated for 

such a model. In addition, the position that the variances 

of the ~y matrix are intercorrelated while the elements 

themselves are not causally related seems counter intuitive. 

Consequently, the 00 matrix was freed for Model 1.9. As 

Table Eight indicated, a substantial improvement in the fit 

of the model was noted. GF indices were all above .94 and 

EMS were in the vicinity of .03 to .04. However, the Be 
~ 

matrix was again not positive definite. To adjust for this 

problem, 8 33 was fixed at zero for Model 1.10. The results 

for model 1.10 were similar to those for Model 1.0. A 

warning message from LISREL suggested that O~44 was not 

identified. Several different attempts were made to fix one 

or more of the variables in this matrix but estimates could 

not be made on these models. Model 1.10 was considered to 

be the model of best fit of those specified for the 

Albuquerque data set. All variances for the model were 
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positive except four of the residual variances for the id 

matrix. Each of these was just below zero (-.100, -.118, 

-.173 and -.139) for the ULS procedure and were a little 

less further from zero for the ML procedure (-.091, -.108, -

.166, -.136). All squared multiple correlations were also 

less than 1.000. 

Empirical Results 

As a final check on the fit of Model 1.10, the 

fitted residuals for the ML and ULS procedures were 

examined. Table Nine presents the fitted residuals for 

Model 1.10. Across both tables, there is only one residual 

larger than .10. J6reskog and S6rbom (1984) note that this 

fit "is sufficiently good for most purposes" (p. IV. 17). 

In examining the empirical results of a LISREL 

analysis, among the next steps that can be undertaken is the 

examination of the standard errors and t-scores. This step 

will not be conducted in the present analysis for two 

reasons. First, the moderate departures from normality for 

some of the data mean that the use of such information is 

questionable (J6reskog and S6rbom, 1984). Secondly, in the 

present analysis a latent variable (process comprehension) 

is represented by a single observable variable (RMI 

comprehending). When this occurs, because of the require

ments for identification, it is likely that one of the 



159 

Table 9 

Fitted Residuals 

---_. 
ML Procedu::::'e 

RMIco Retell CTBSV CTBSC Grapho Sound Prior Follow 

RMIco .000 
Retell .000 .000 
CTBSV .000 .000 .000 
CTBSC -.009 .022 .000 .000 
Grapho .000 .040 -.003 .092 .000 
Sound .002 .066 .031 .084 .000 .000 
Prio!' -.002 .145 -.028 -.018 .000 .000 .000 
Follow .000 .091 .007 .005 .000 .000 .000 .000 

ULS Procedu!'e 

RMIco Retell CTBSV CTBSC Grapho Sound P!'ior Follow 

RMIco .059 
Retell -.071 .000 
CTBSV .001 -.007 -.001 
CTBSC -.009 .017 .001 .000 
Grapho -.007 .039 -.002 .093 .000 
Sound -.009 .056 .034 .086 .000 .000 
Prior -.035 .073 -.017 -.012 .000 .000 .000 
Follow -.007 .024 .014 .010 .000 .000 .000 .000 
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matrices will be considered not identified by the LISREL 

program (L. M. Wolfle, personal communication, September 17, 

1987). This relates back to one of the necessary require

ments for identification which is to have at least two tests 

with non-zero loadings for all factors. In the present 

case, one of disturbance terms for the id matrix was 

targeted by the LISREL program as being possibly unidenti-

fied. Consequently the standard errors and the t-scores are 

not calculated by the LISREL program. In an instance in 

which the latent factor is in fact the observed variable and 

there are only two latent factors, Wolfle (personal 

communication, September 17, 1987) suggests that the 

identification message is to be expected and the remainder 

of the data may still be analyzed. 

The measurement properties of Model 1.10 will now be 

discussed. Table Ten contains the factor loadings and the 

reliability estimates for each of the manifest variables in 

Model 1.10. Variables which have a factor loading of 1.000 

in Table Ten are those which were set to 1.000 as part of 

the procedures for identification. The reliability figure 

of 0.000 reported for CTBSV is a result of the adjustment to 

the ie matrix so that it would not be "not positive defin-

ite". As may be seen from Table Ten, the latent variable 

reading was reasonably well defined by the manifest vari

ables of acceptability with prior and acceptability with 

following. These two variables were the most reliable 



Latent 
Factor 

Process 

Product 

Reading 

Table 10 

Factor Loading and Reliability Estimates 

Maximum-likelihood estimates for Model 1.10 

Manifest Factor 
Variable Loading Reliability 

RMIco 1.000 1.000 
Retell .318 .108 

Retell -.092 
CTBSV 1.575 1.000 
CTBSC 1.000 .403 

Grapho -.029 .001 
Sound .078 .005 
Prior .918 .654 
Follow 1.000 .776 

Unweighted least squares estimates for Model 1.10 

Latent 
Factor 

Process 

Product 

Reading 

Manifest 
Variable 

RMIco 
Retell 

Retell 
CTBSV 
CTBSC 

Grapho 
Sound 
Prior 
Follow 

Factor 
Loading Reliability 

1.000 1.000 
.414 .167 

-.066 
1.579 1.000 
1.000 .401 

-.019 .000 
.093 .006 
.956 .643 

1.000 .703 
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indicators of the latent variable of reading. The 

comprehension subtest of the CTBS seems to have a modicum of 

reliability under the ML and ULS procedures. The retelling 

variable would seem to have more weight on the process 

factor than on the product factor. In part, this latter 

result should not be unexpected since the retelling scores 

are based upon reading the same text as was used for the 

various miscue measures. The comprehension test W011ld have 

provided different texts possibly with varied genre [or 

pseudogenre as Fillmore (1982) would suggest]. 

As noted earlier, in terms of the manner in which 

the constructs of process and product comprehension have 

been presented in the literature, it appears that the 

relationships between manifest indicators of these facto~s 

and the factors themselves is much more complex than antici

pated. In general, the ULS estimates of factor loadings and 

reliabilities were quite similar to those for the ML 

procedure. 

Table Eleven and Figure Seven present the results of 

the structural portion of Model 1.10. For both the ML and 

ULS procedures, the latent variable of reading was a moder

ately stable predictor of the process factor but a very poor 

predictor of the product factor. 
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Table 11 

Structural Parameter Estimates 

Independent Factor 
Proportion of 

Explained Variance 

Dependent 
Factors ML Reading ULS Reading ML ULS 

Process .918* .977* .3516 .5069 

Product -.130* -.102* .0002 .0003 

* Unstandardized coefficients 

Given the factor loadi~gs of acceptability with 

prior and acceptabili ty wi i:h following, it seems likely that 

the relationship between process and reading would have been 

even greater had these been the only two variables loading 

the latent variable of reading. The reliability estimates 

also support this hypothesis. Since the 8(5 matrix had to be 

specified in full to arrive at the model of best fit, there 

is an acknowledged amount of error/disturbance in the 

variables loading on reading. However, the pattern of a 

near zero reliability coefficient between the latent 

variable of reading and the latent variable of product 

comprehension is also a necessary relationship in the 

present model given the poor fit of Model 1.5 which posited 

that the relationship was zero. 



Figure 7. Model 1.10 
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In summary, while Model 1.10 was the model of best 

fit for the data, certain pathways were very strong 

predictors of the dependent latent variables while others 

were virtually non-existent. Nevertheless, despite the low 

negative weights of these variables they do appear to be an 

integral part of the model. Based upon the comparative 

model fitting exercises between Model 1.3 and Model 1.5 the 

pathway between the latent variable of reading and the 

latent variable of product comprehension is sufficiently 

different from zero to necessitate that it remain in the 

model but the pathway between process and product 

comprehension was problematic. Model 1.10 is a model which 

takes into account both the maintenance of a path between 

the latent variable of reading and the absence of a path 

between process and product comprehension. 

Data Analysis Including DRP Scores 

Because DRP scores were gathered only on elemGntary 

school students rather than primary stlldents, the decision 

was made to conduct a separate analysis of this subset of 

the data. The larger data set will be referred tn as the 

ALB data set while this subset will be referred to as the 

DRP rlata set. As in the prevjous S8c:tjon, descriptive i~

formation on the data will be presented, followed by mode: 

fitting procerlures and a description of the morlel of best 

fit. 
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Table 12 

Univariate Frequency Dist:::oibutions for Ordinal V;:;triables 

Category 

Variable 0 1 2 3 4 5 6 7 8 9 10 

RMIcom 4 14 20 29 46 38 34 20 10 3 ~ . 
Retell 34 86 70 27 2 
Grapho 1 1 5 11 25 26 56 42 36 16 
Sound 1 1 8 11 19 35 47 49 24 20 4 
Prior 6 20 17 26 30 39 40 14 17 6 4 
Follow 17 39 43 51 26 21 13 7 2 

Table 13 

Univariate Summary Statistics for Continuous Variables 

Variable Mean s.d. Skew Kurtosis Min. f Ma}: f 

DR? 18.58 8.62 .24 -.14 .00 3 39.00 2 
CTBS-V 20.06 15.28 .99 1. 30 1. 00 37 76.00 2 
CTBS-C 23.03 15.17 .62 .01 1.00 21 73.00 1 

Table Twelve presents the frequency distribution for 

ordinal v'ariables in the DRP data set. Like the ALB ,1ata 

patterns of skew are noticeable for the variables of sound 

and graphic similarity. 

The summary statistics for the continuous variables 

are presented in Table 13. The pattern of this subset of 

the data differs from the ALB data set in terms of skewness, 

and kurtosis of the CTBS-C variable. In addition, quite a 

large number of values were at the minimum frequency for 

CTBS-V and CTBS-C while the ceiling was much lower than in 

the ALB data set. 



Table 14 

Estimated Correlation Matrix for DRP Data 

RMlco DRP Retel CTBSV CTBSC Graph Sound Prior FolIo 

RMIco 1.000 
DRP .002 1.000 
Retel .327 .040 1.000 
CTBSV -.050 .398 -.048 1.000 
CTBSC -.051 .388 .001 .674 1.000 
Graph -.258 .081 -.103 .110 .066 1.000 
Sound - .143 .105 .004 .118 .063 .706 1.000 
Prior .588 -.037 .353 -.146 -.103 -.249 -.201 1.000 
FolIo .636 -.019 .371 -.076 -.045 -.187 -.068 .707 1.000 

The correlation matrix generated by the Prelis 

program is presented in Table 14. Correlations were very 

similar to those presented for the ALB data set. Table 15 

presents the correlational information with respect to the 

DRP data set. Adopting a one percent level of significance, 

only one out of 36 model tests reject the hypothesis of an 

underlying bivariate normal distribution. ,However, two are 

just above the significance level at .011. Given the 

moderate amount of skew and the tendency for the data to 

conform to the assumption of an underlying bivariate normal 

distribution, the maximum likelihood procedures would appear 

to be the appropriate estimation tool. 

Model Fitting for the DRP Data 

The hypothesized model for the DRP data set is 

illustrated in Figure Eight. In this model, the latent 

variable of process comprehension is loaded on by the 

manifest variables of the RMI comprehending score, the DR? 
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Table 15 

Correlations and Test Statistics 

Test of Test of 
Model Zero Corr. 

Variables Correlat. Chi-squ. D.F. p. Chi-squ. p. 

RMlcom vs. DRP .002 (Ps) 25.162 17 .091 .001 .974 
Retell vs. RMlcom .327 (Pc) 23.038 39 .980 24.908 .000 
Retell vs. DRP .040 (Ps) 18.161 7 .011 .345 .557 
RMIcom vs. CTBSV -.050 (Ps) 26.684 17 .063 .543 .461 
CTBSV vs. DRP .398 (Pe) 38.067 .000 
Retell vs. CTBSV -.048 (Ps) 10.155 7 .180 .500 .480 
RMIcom vs. CTBSC -.051 (Ps) 20.834 17 .234 .568 .4.51 
CTBSC vs. DRP .388 (Pe) 35.872 .000 
Retell vs. CTBSC .001 (Ps) 6.886 7 .441 .000 .988 
CTBSC vs. CTBSV .674 (Pe) 144.766 .000 
Grapho vs. RMlcom -.258 (Pc) 90.948 89 .423 15.109 .000 
Grapho vs. DRP .081 (Ps) 14.476 15 .490 1.493 .222 
Grapho vs. Retell -.103 (Pc) 30.701 35 .676 2.292 .130 
Grapho vs. CTBSV .110 (Ps) 18.663 15 .229 2.816 .093 
Grapho vs. CTBSC .066 (Ps) 11.433 15 .721 .998 .318 
Sound vs. RMlcom -.143 (Pc) 75.613 99 .961 4.462 .035 
Sound vs. DRP .105 (Ps) 11.132 17 .850 2.403 .121 
Sound vs. Retell .004 (Pc) 31.092. 39 .813 .004 .948 
Sound vs. CTBSV .118 (Ps) 15.106 ~7 .588 3.074 .080 
Sound vs. CTBSC .063 (Ps) 25.666 17 .081 .881 .348 
Sound vs. Grapho .706 (Pc) 69.778 89 .934 166.597 .000 
Prior vs. Rmicom .588 (Pc) 77.618 99 .945 98.487 .000 
Prior vs. DRP -.037 (Ps) 18.808 19 .469 .291 .590 
Prior vs. Retell .353 (Pc) 40.925 39 .386 29.379 .000 
Prior vs. CTBSV -.146 (Ps) 21.706 19 .299 4.69R .030 
Prior vs. CTBSC -.103 (Ps) 21.208 19 .325 2.304 .129 
Prior vs. Grapho -.249 (Pc) 94.824 89 .317 13.922 .000 
Prior vs. Sound -.201 (Pc) 92.807 99 .656 8.997 .003 
Follow vs. RMlcom .636 (Pc) 65.553 79 .861 121.771 .000 
Follow vs. DRP -.019 (Ps) 32.536 15 .005 .080 .777 
Follow vs. Retell .371 (Pc) 22.877 31 .854 32.716 .000 
Follow vs. CTBSV -.076 (Ps) 24.055 15 .064 1.255 .263 
Follow vs. CTBSC -.045 (Ps) 30.136 15 .011 .433 .511 
Follow vs. Grapho -.187 (Pc) 71.814 71 .451 7.751 .005 
Follow vs. Sound -.068 (Pc) 82.955 79 .359 1.014 .314 
Follow vs. Prior .707 (Pc) 64.933 79 .873 167.503 .000 

(pe=pearson product moment, pc=polychoric, ps=polyserial) 



Figure 8. The Hypothesized Model. 
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score and the retelling score. This latter relationship was 

included as a result of the findings relating to the models 

for the ALB data set. Because of the possible identifi-

cation issue relating to Model 1.10, the relationship 

between process and product comprehension was retained 

during the initial part of the data analysis. 

Table 16 

Goodness-of-fit Measures for the DRP Model 

ML ULS 

Mode:-l Chi-squ df p. GF Adj.GF RMS GF Adj.GF RMS 

2.0 206.86 22 .000 .850 .693 .133 .899 .802 .132 
2.1 162.93 21 .000 .882 .747 .103 .941 .873 .101 
2.2 9.58 15 .848 .991 .972 .033 .994 .982 .032 
2.3 10.39 17 .887 .990 .972 .034 .994 .983 .033 
2.4 140.39 18 .000 .902 .755 .146 .854 .635 .158 
2.5 162.93 22 .000 .882 .759 .103 .941 .879 .101 
2.6 9.53 16 .890 .991 .973 .033 .994 .983 .032 
2.7 9.53 17 .922 .991 .975 .033 .994 .984 .032 
2.8 10.39 18 .919 .990 .974 .034 .994 .984 .033 

Table 16 presents the results of model fitting for 

the DRP data set. In keeping wi th the pattern of r'eporting 

for the ALB data set, both ML and ULS estimates are includ-

ed. The results for the first model, Model 2.0, suggest 

that the fit of the model could be improved. The RMS for 

both the ULS and ML procedures are both above .13 and the 

adjusted GF indices are below .90. In addition, the BE 

matrix was not positive definite and a further indication of 

a poor model was one multiple correlation which was slightly 

larger than one. All these indicators suggested that a 



171 

better fitting model should be specified. The largest value 

for the modification indices was that of A22 -- the loading 

of the DRP scores on the latent variable of product compre-

hension. Initially this manipulation of the data would seem 

to be not in keeping with past research such as that of 

Cunningham and Caplan (1982) and Page (1976). However much 

of this research has not been done with standardized cloze 

tests. Given some of the similarities of the constraints of 

standardized tests, it therefore seems plausible that the 

scores for DRP be loaded on the latent variables of process 

and product comprehension. This modification as represented 

by Model 2.1, resulted in a substantial drop in the value of 

chi-square with modest improvements in the GF indices for 

both the ML and ULS methods. 

Mirroring the rationale for the development of 

morlels for the ALB data set, the decision was made to posit 

intercorrelations among the disturbance terms for the "x" 

set of variables. This decision required that more 

parameters be estimated and therefore a drop in degrees of 

freedom would occur. As indicated in Table 16, for Morlel 

2.2 a sizable decrease in the value of chi-square was 

evident -- from 162.93 to 9.58. The probability value for 

this specification was .848 therefore making this model a 

tenable one for the data presented. T~e GF indices for both 

the ULS and ML procedures were above .97 and the RMS was 

approximately .03. 
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While Model 2.2 appeared to meet the requirements 

for the tests of fit, the 9~ matrix was not positive 

definite. In accordance with procedures recommended by 

Wolfle(1982) and Meyer and Fennema (1987) and discussed 

earlier (see p. 150), 8043 and 0032 were constrained to be 

zero. The results for Model 2.3, the model with these 

modifications, are very similar to those.for Model 2.2. 

The parameter l11 was freed for Model 2.4 as it had 

been for Model 1.5. As with the earlier model test, this 

modification again resulted in a poorer fitting model. The 

adjusted GF index dropped considerably for both the ML and 

ULS procedures and the RMS showed a large increase . . 
The model of best fit among those tested up to this 

point was Model 2.3. This model included the addition of 

the loading of the DRP scores on the latent variable of 

product comprehension and the intercorrelation of the 

disturbance terms for the exogeneous variables. However, 

like Model 1.3, Model 2.3 had indicators of poor fit such as 

negative variances. 

Once again, the decision was made to dispense with 

the relationship between the latent variables of process and 

product comprehension and to produce a new model. Model 2.5 

was the same as Model 2.1 except that no pathway was 

specified between process and product comprehension. The 

results for Model 2.5 were quite similar to those for the 

earlier model. As indicated in Table 16, the chi-sql1are was 



162.93 with 22 degrees of freedom. The GF and RMS indices 

also suggested that Model 2.5 could be further improved. 

Model 2.6 retained all the features of Model 2.5 

wi th the addi tion that the 9/) was to be freed. That is the 

disturbance terms were considered to be intercorrelated. 

The result of this modification was a substantial 

improvement in the model with the p. value indicating that 

the hypothesized model was a tenable one. GF indices were 

qui te high and RMS were qui te low. However, the () 0 matrix 

was not pas i t i ve def ini te . The element () 043 was set to zero 

for Model 2.7 however again the matrix was not positive 

defini te. For Model 2.8 the element 8032 was fixed at zero. 
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The results of this adjustment were minor shifts in the 

values of Models 2.6 and 2.7 but all the indices of fit were 

quite good. In addition, no squared multiple correlations 

greater than one or negative variances were generated and no 

identification messages were posted. Consequently, Model 

2.8 was considered to be the model of best fit from among 

those tested. 

Empirical Evidence 

As with the model for the ALB data set, one final 

examination of the fit will be made through an analysis of 

the residuals. As can be seen from Tables 17 and 18, none 

of the residuals is greater than .10 for the both the ULS 

and ML procedures. This pattern in the residuals is an 

additional confirmatory index of the fit of the model. 
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Table 17 

Fitted Residuals for Mr. Procedure 

RMIc DRP Retel CTBSV CTBSC Graph Sound Prior Follow 
-------

RMIc .000 
DRP .007 .000 
Retel -.001 .039 .000 
CTBSV .001 -.005 -.026 .000 
CTBSC -.003 .005 .022 .000 .000 
Graph .014 .068 .054 .066 .024 -.004 
Sound .015 .097 .096 .092 .039 -.003 .000 
Prior -.008 -.008 .009 -.050 -.011 -.014 -.021 .000 
Falla .009 .012 .009 .025 .051 -.001 .000 -.004 .000 

Table 18 

Fitted Residuals for Ur.S Procedure 

RMIc DRP Retel CTBSV CTBSC Graph Sound Prior Follow 

RMIco .000 
DRP .006 .000 
Retel -.002 .035 .000 
CTBSV .001 -.013 -.033 .000 
CTBSC -.004 .011 .015 .002 .000 
Graph -.003 .064 .040 .061 .021 .000 
Sound .009 .095 .089 .089 .036 .000 .000 
Prior -.014 .003 .016 -.030 .003 .000 -.026 .000 
Falla .015 .022 .023 .044 .065 .000 .000 -.006 .000 

The measurement properties of the model will now be 

discussed. Table 19 contains the factor loadings and 

reliability estimates for each of the manifest variables in 

Model 2.8. Variables with a factor loading of 1.000 are 

those which were set to unity as a part of the procedures 

for identification and for purposes of placing all the 

variables on the same metric. As may be seen frolll Table 19, 
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Table 19 

Factor Loading and Reliability Estimates 

Maximum-likelihood estimates for Model 2.8 

Latent Manifest Factor 
Factor Variable Loading Reliability 

Process RMIco 1.000 .552 
DRP .041 .226 
Retell .595 .196 

Product DRP .593 
Retell -.017 
CTBSV 1.045 .706 
CTBSC 1.000 .647 

Reading Grapho -.296 .061 
Sound -.238 .039 
Prior 1.030 .736 
Follow 1.000 .693 

----------
Unweighted least squares estimates for Model 2.8 

Latent Manifest Factor 
Factor Variable Loading Reliabil:ity 

Process RMIco 1.000 .585 
DRP .042 .231 
Retell .564 .185 

Product DRP .615 
Retell .020 
CTBSV 1.092 .784 
CTBSC 1.000 .615 

Reading Grapho -.411 .124 
Sound -.246 .044 
Prior .970 .692 
Follow 1.000 .735 
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the manifest variable of ~MI comprehending was the most 

reliable indicator of process comprehension although it can 

only be considered a low-moderate reliability score. 

The DRP score had a combined reliability of .230 as 

an indicator of process and product comprehension. The DRP, 

considering its peculiar perch in between product measures 

such as standardized tests of reading and very direct 

process comprehension measures such as post oral reading 

cloze (Page, 1976), was not a very reliable indicator of 

either. Retelling also shared a similar fate in that it had 

low reliability for process and product comprehension 

variables. 

The CTBS scores were moderate indicators of product 

comprehension while the categories of acceptability with 

following and with prior were moderate indicators of the 

latent variable of reading. Graphic and sound similarity 

had extremely low reliability as indicators of reading. 

Table 20 

Structural Parameter Estimates 

Dependent 
Factors 

Process 

Product 

Independent Factor 

ML Reading ULS Reading 

.838* .844* 

-.129* -.149* 

* Unstandardized coefficients 

Proportion of 
Explained Variance 

ML ULS 

.8538 .8010 

.0004 .0007 
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Table 20 and Figure Nine present the results for the 

structu~al portion of the model. As with the ALB datal the 

latent variable of reading was a strong predictor of process 

comprehension but had virtually no predictive value for 

product comprehension. 

In summary I Model 2.8 was the model of best fit for 

the DRP data. The findings for this subset of the ALB data 

set were very much like those for the whole data set despite 

some initial differences in the composition of the data. 

Indeed the fact that the data in the DRP data set met more 

closely the assumption of a bivariate normal distribution l 

undoubtedly contributed to the good fit that was eventually 

reached. The lack of relationship between the latent 

variable of reading and the latent variable of product 

comprehension was surprising in view of the general trend to 

assume similarity in process measures. Neverth~less there 

are many plausible explanations as to why this was the case. 

These will be presented along with discussion of the 

findings and implications for research and practice in 

Chapter Five. 



CHAPTER FIVE 

DISCUSSION AND CONCLUSIONS 

In this chapter, the findings reported in Chapter 

Four will be discussed in terms of their relationship to the 

model first posited, the concepts of process and product 

comprehension, the Goodman theory of reading and the use of 

causal modeling in non-experimental research. Consideration 

will also be given as to the limitations of the present 

study with a view to providing suggestions for future 

research. Finally, the implications of the study for 

classroom teachers will be discussed. 

The Hypothesized and Fitted Models for the ALB Data 

The model hypothesized in Chapter Three and the 

models of best fit in Chapter Four differed from each other 

on several grounds. If the hypothesized model (without the 

DRP scores) is considered, the following set of relation

ships were posited. The observed variables of sound 

similarity, graphic similarity, acceptability with prior and 

acceptability with following were all considered to load 

upon the latent factor of the reading process. The observed 

variables of CTBS-C, CTBS-V and retelling were all consid

ered to load upon the latent variable of product 
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comprehension. Since there was only one measure of process 

comprehension, the RMI comprehending score, the process 

comprehension factor was represented by that score. Final

ly, among the latent variables another set of relationships 

was specified. Both process and product comprehension were 

considered to be dependent upon the latent variable of 

reading. Product comprehension was also considered to be 

dependent upon the latent variable of process comprehension. 

In the hypothesized model all residuals were assumed to be 

zero and any relationships that were not specified were 

considered to be zero. 

In the model of best fit, the following pattern of 

relationships was posited. First, among the measurement 

portion of the model, the observed variables of graphic 

similarity, sound similarity, acceptability with prior and 

acceptability with following all loaded upon the latent 

variable of reading. In other words this aspect remained 

unchanged from the hypothesized model. However, unlike the 

hypothesized model, in the model of best fit the disturbance 

terms for the observed variables were considered to be 

intercorrelated. That is, there were shared sources of 

error or of variance other than those loading on the factor 

of reading. Possible sources for these intercorrelations 

include the low interrater reliability for some of the data 

coded by the teachers as well as specific text factors such 

as text type or structure and, of course, random error. 
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The variables of CTBS-C, CTBS-V and retelling all 

loaded upon the latent variable of product comprehension but 

in addition the variable of retelling loaded upon the latent 

variable of process comprehension. The disturbance terms 

for the second set of measurement equations were assumed not 

to be intercorrelated and the disturbance term for CTBS-V 

was set at zero because of the occurrence of a negative 

variance. For the relationships among the latent variables, 

product and process comprehension were regressed upon the 

latent variable of reading however the dependent relation

ship between process and product comprehension was dropped 

from the model. In other words, the data did not support a 

direct causal link between process and product comprehension 

factors but, rather, the factor of reading operated directly 

on process and product comprehension. 

The major differences between the hypothesized model 

and the model of best fit are: a) the intercorrelation of 

the disturbance terms for the set of variables regressing 

upon the latent variable of reading, b) the regression of 

the variable of retelling on t~e process comprehension 

variable, and c) the elimination of the direct causal path 

from the latent variable of process comprehension to the 

latent variable of product comprehension. These three 

points are the differences in the specified model. 

Besides these differences, the additional issue 

which must be considered is the degree of relationship or 
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the weight that specific variables had within the final 

model. For this purpose, the squared multiple correlations 

or reliability indices will be considered since they utilize 

a metric which is more easily interpreted than regression 

weights or factor loadings. In general, the most reliable 

manifest indicators (apart from those which were fixed at 

unity) in the model were the categories of acceptability 

with prior and acceptability with following. The CTBS-C 

score had a low-moderate reliability (.40 range) as a 

predictor of product comprehension. Retelling, which was 

loaded upon both product and process comprehension, had a 

low reliability as a predictor of these two latent variables 

and graphic and sound similarity had extremely low 

reliability «.00) as predictors of reading. When the 

structural parameter estimates are examined, process 

comprehension explained much more of the variance (.593 for 

ML and .712 for ULS) in the latent variable of reading than 

did product comprehension which explained a little more than 

one percent of the variance under either the ML or ULS 

methods. 

Although the hypothesized model did not specify the 

regression weights, based upon the review of the literature 

certain predictions might have been made as to what the 

weights in the hypothesized model might have been. Taking 

the measurement portion of the model, the variables loadjng 

upon the latent variable of readi~g will first be examined. 
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Based upon the Goodman theory of reading (K. Goodman, 1984), 

all four of the manifest variables are part of the unitary 

process of reading. However, K. Goodman (1984) has also 

indicated that the reader is always striving towards 

meaning. Therefore, the low reliability of both sound and 

graphic similarity as predictors of reading falls well into 

line with the theory of Goodman. In other words, the drive 

for meaning as indicated by whether a misGue is semantically 

and syntactically acceptable with prior or following text 

takes precedence over the other cuing systems. This does 

not mean that the other cuing systems are not essential. 

Rather it means that the systems work together towards a 

meaning-centered end. 

The differential weighting of the manifest variables 

does question the concept that the cuing systems are in 

balance in the process of reading and favors the interpre

tation of selective cue use as outlined in Goodman (1984). 

Meaning overrides (but does not displace) the other cuing 

systems in a manner that is very likely proportional to the 

meaning inherent in those systems. Therefore, although 

specific combinations of sound or specific combinations of 

graphics have a psychological-semantic representational 

value for persons within the same community of language, a 

certain meaning does not inhere only within those sounds or 

graphic symbols. Within any given language community a 

meaning may be represented by words or phrases which differ 
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very much from each other in terms of graphic and sound 

features. While ultimately a certain combination of sound 

and graphic features are chosen by the reader to represent a 

meaning and must be chosen for reading to occur, if those 

particular features are displaced by the interpretant 

(reader) with other sound and graphic ieatures of the same 

or similar semantic value, then broadly speaking, the intent 

of the author-communicant has not been lost. Essentially, 

the statistical pattern of the manifest variables loading 

upon the latent variable of reading reflects this primacy of 

meaning in the process of reading but does not dispense with 

the sound and graphic cuing systems while doing so. 

For the variables loading upon the latent variables 

of process and product comprehension, the literature 

reviewed and the description of the eTBS suggested a differ

ent pattern than emerged in fitting the model to the data. 

This pattern resulted in an observed variable for product 

comprehension having a larger regression weight for process 

comprehension than for product comprehension and in the 

removal of a dependent relationship between process and 

product comprehension. Specifically, the loading of the 

retelling variable upon both process and product compre

hension is understandable if examined in terms of the issue 

of common variance. The retelling score and the process 

comprehension score both result from the reading of a single 

piece of text. This would mean that the same background 
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knowledge factors were operating for that text and the same 

type of text was involved (e.g. expository, narrative, 

realistic fiction). It seems likely, therefore, that these 

shared features would result in the loading of the retelling 

score on process comprehension and even may account, to some 

extent, for the weight of the factor loading for retelling 

on process comprehension. 

The CTBS scores are based on premises that include 

providing a sample of texts with aided comprehension prompts 

in the form of multiple choice items. However, as noted 

earlier in the work of Fillmore (1982) and Scruggs, Bennion, 

and Lifson (1985) among others, these tests also inv?lve 

knowledge of things such as whether the test item really 

means what it asks, knowledge of pseudogenre, the 

possibility of random selection of a response and general 

tes~-wiseness. Thus the standardized test and retelling 

measures are two very different measures of comprehension 

that has occurred after the act of reading (product 

comprehension). It may be that because these two measures 

are more alike than different even though they supposedly 

tap a similar process, the differences are what emerge in 

data analysis rather than the similarities. 

Alternatively, one might begin to question the 

efficacy of the process/product distinction which had been a 

part of the literature in recent years (see for example, 

Johnston, 1983). If that distinction is a significant one 
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then it should bind together measures despite some of the 

issues referred to with respect to the retelling score. 

Since it does not, does this suggest· that the specificity of 

tasks in certain product or comprehension measures is such 

that different types of process or product comprehension 

occur? In other words, there may be a typology of process 

or product comprehension. 

The issue goes beyond the loading of a single 

variable on two latent variables to the nature of the 

interconnections between process and product comprehension 

as constructs. Since the model fits best when the relation

ship between process and product comprehension was assumed 

to be zero, the notion that process comprehension has some 

sort of effect upon product comprehension may be in need of 

re-evaluation. The best fit of the model in the present 

study resulted in the latent variable of reading being 

causally linked to both process and product comprehension. 

That is while process and product comprehension share some 

of the same aspects, they are quite two different processes 

as represented by the measures in the present study. 

A final consideration should be given to the 

weighting of the pathways from the latent variable of 

reading to process and product comprehension. Under both 

ULS and ML methods, the weighting of the latent variable of 

process comprehension on reading was much higher than that 

of product comprehension on reading. Indeed, between 60 to 
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70 percent of the variance in process comprehension could be 

explained by the latent variable of reading while for 

product comprehension the amount of variance explained was 

closer to one to two percent. This suggests that the 

variables which dealt with the same piece of text, that is 

the variables from the miscue coding categories and the 

variable of retelling, appear to present as a cohesive set. 

That is, variables which have been part of or related to 

miscue analysis techniques since their inception seem to 

interrelate more and have more interdependencies than 

variables which have not been used in miscue analysis. This 

interdependent network among miscue variables seems to 

provide support for the place of these variables within the 

larger context of the Goodman theory. 

In terms of the literature presented in Chapter Two, 

there are both consistencies and inconsistencies between 

what would have been expected based upon the correlational 

and regression studies using miscue analysis. Both Lindberg 

(1987) and K. Goodman and Burke (1983) reported a tendency 

towards a negative relationship between graphic/sound 

similarity categories and comprehension. Although the 

effects of the graphic/sound similarity variables on 

comprehension were not directly estimable in the present 

study, it appears that these variables take a secondary 

place if loading on the latent factor of reading when the 

remaining variahles loading on reading are meaning based. 
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The research by Englert and Semmel (1981) also suggested 

that neither of these categories was found to significantly 

predict comprehension as measured by cloze tests or passage 

dependent multiple choice tests. Past research, such as 

that of K. Goodman and Burke (1973) suggests that these 

variables share common sources of variance. In the present 

study, it is evident from the factor loadings that graphic 

and sound similarity seem to be similarly weighted. 

When acceptability with prior and following are 

examined, it would appear that for the RMI comprehending 

score (the process comp~ehension score) the results are 

again fairly consistent with past research but discrepan

cies result when other comprehension measures are 

considered. ·Not only was the pathway between process 

comprehension and product comprehension dropped from the 

model, but the latent factor of reading explained very 

little of the variance in product comprehension when the 

retelling variable was loaded on the latent variable of 

process comprehension. Studies by Page (1982), Carey 

(1978), Beebe (1980), Sadoski and Page (1984) reported 

stronger relationships between the RMI comprehending/process 

comprehension score and other measures. K. Goodman and 

Burke (1973) noted a low moderate correlation between 

retelling and the RMI comprehending score. However, it 

should be noted in some of these studies, such as Sadoski 

and Page (1984), the comprehension measures all revolved 



around the same piece of text. That is, a single text was 

used to create passage dependent multiple choice items and 

cloze items. Thus, the shared variance would be expected. 
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Because causal modeling tests the relationships as a 

specified a priori network, effects which might have been 

marginal ~nder correlational analysis could disperse through 

one or more of the various relationships which precede it in 

causal modeling. This may account for the differences i~ 

what the literature review predicted as contrasted with what 

the model fitting process revealed. Finally, because the 

model selected as the final model for the ALB data was not 

as well fitted as possible (due to some non-normality in the 

data and negative variances in the eo matrix ,which could not 

be eliminated" the patte~n of relationships which finally 

resulted need to be re-examined under a data set in which 

both issues relating to fit can be addressed. The DR? 

hypothesized model, which satisfies both these concerns 

regarding fit of the model, will now be discussed with 

respect to its consistency with the literature reviewed, the 

Goodman model of reading and the process/product dinlensions 

of reading. 

The Hypothesized and Fitted Models for the DR~ Data 

The primary differences between the hypothesized 

model for the DRP data and the ALB data were the inclusion 

of the DRP score which loaded upon process comprehension, 

the loading of the RMI comprehending score on process 
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comprehension (as opposed to being equ.~ted wi th proc( ::3 

comprehension) and the loading of retelling on process 

comprehension. Apart from these differences the basic 

structure of the model was the same as that used for the DRP 

data set. That is, the variables of sound similarity, 

graphic similarity, acceptability with prior and 

acceptability with following, all loaded on the latent 

variable of reading. The variables of CTBS-C, CTBS-V and 

retelling loaded on the product comprehension score. For 

the hypothesized model process and product comprehension 

were each considered dependent upon the latent variable of 

reading and product comprehension was considered dependent 

upon process comprehension. The data set used included 

students from Grades Three and Four since only these 

students were administered the DRP test as part of the 

Chapter I assessment. The data set did not violate 

assumptions of normality and the final model fitted did not 

include any indices indicating problems with fit or 

identification. 

The final DRP model fitted resulted in the following 

changes from the hypothesized DRP model. First, the depen

dent relationship between process and product comprehension 

was dropped. Secondly, the DRP score which had been loaded 

solely on process comprehension was also loaded upon product 

comprehension. Thirdly, the disturbance terms for the 

variables loading on the latent variable of reading were 
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intercorrelated and two of these (the disturbance terms 

between acceptability with prior/following and between prior 

and sound similarity) were set to zero to prevent Heywood 

cases from occurrjng. 

Since there were no basic differences between the 

pattern of loadings of variables on the latent variable of 

reading for the ALB and DRP final models, these relation

ships will not be discussed. For the variables loading on 

product comprehension, the CTBS scores were both moderately 

reliable predictors of product comprehension. Since the DRP 

and retelling scores loaded on both process and product 

comprehension, their reliabilities as predictors must be 

considered for the conjoint latent variables. In any case, 

neither the DRP nor the retelling scores were even 

moderately reliable predictors of the latent variables. 

Their reliability as predictors fell at around .20 for tbe 

ULS and ML procedures. The RMI comprehending score was a 

low moderate predictor (.552 for ML and .585 for ULS) of the 

latent variable of process comprehension and, as such, was 

the best predictor of process comprehension. 

In terms of the structural portion of the model, the 

latent variable of reading explained a high proportion of 

the variance for process comprehension (.924 for the ML 

method and .895 for the ULS method). As with the ALB data 

the amount of variance explained for product comprehension 



by the latent variable of reading was very small (.019 for 

the ML method and .026 for the ULS method) . 
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Again, it would appear that if the miscue variables 

are taken as a subset of the model, they appear to be a 

fairly cohesive set of relationships and interdependencies. 

However, the loading of retelling on process comprehension 

and the loading of the DRP scores on product comprehension 

would seem to undermine the concepts of process and product 

comprehension as currently used in the field of reading. 

Certainly, research by Page (1982), Goodman and Goodman 

(1978) and K. Goodman and Burke (1973) indicate that 

retellin~ and the RMI comprehending score are correlated. 

In that sense, then the loading of retelling on the latent 

variable of process comprehension is to be expected. 

However, in fitting the model for the present study, the 

retelling score loads more on process comprehension than on 

product comprehension. In other words, it appears as though 

retelling is more like the process comprehension variables 

than the product comprehension variables in this data set. 

In addition, the DRP score, which according to test 

developers (KosI in, Zeno and Koslin, undated) is a process 

measure of comprehension, loads more on the product 

comprehension factor than on the product comprehension 

factor. However, given convergent validity information from 

these tests which indicated correlations in the range of .77 

to .85 with the CAT-77 tests (standardized reading tests), 



193 

the loading of DRP scores on product comprehension is to be 

expected. The question is, however, why DRP tests are more 

like the standardized tests than process measures for the 

DRP data set. Again, the answer goes back to the exact 

natl1re of cloze tasks in studies which also involved miscue 

analysis techniques. Passages in studies by Page (1982) or 

Sadoski and Page (1984) utilized post oral reading cloze 

tasks. Therefore, the issue of the single text enters as a 

technique for eliminating multiple text sources of 

variability. 

The inconsistencies between the literature reviewed 

in Chapter Two and the DRP model with respect to the 

relationship among comprehension measures is perhaps best 

explained in terms of the findings of Beebe (1980). Beebe 

observed a correlation of .412 between retelling scores and 

standardized reading comprehension test scores but when the 

effects of the predictor variables of percent of acceptable 

and corrected miscues were removed the relationship between 

these two variables was merely .058. In other words, in 

setting up a network of relationships through the causal 

modeling technique, some of the variables which would have 

been predicted to have shared sources of variance based upon 

correlational studies, have those sources of variance routed 

through various pathways and are dispersed throughout the 

model. 
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The simple dichotomy of process/product comprehen

sion would appear to be insufficient in describing 

comprehension. Rather, it would seem that factors of text, 

task requirements and background knowledge among other 

things enter into discussions of comprehension. These 

issues, depending upon how they are manipulated, may result 

in a traditionally defined process comprehension variable 

such as the DRP score being redefined as a product 

comprehension variable. Consequently, while the constructs 

of process and product comprehension represented an attempt 

to eliminate the confusion relating to the use of the term 

comprehension, the simplification of comprehension con

structs appears to deny the complexity of comprehension. 

Like many other constructs, to be understood comprehension 

must be placed in the contexts in which it occurs. Research 

such as that of K. Goodman and Gespass (1983) has begun to 

reveal the influence of texts on miscue patterns and the 

extension of such research to different aspects of reading 

comprehension seems logical. Johnston (1984) has observed 

the effects of background knowledge on ~eading comprehen

sion. Task requirements such as whether the student is 

provided with responses to choose from or must independently 

provide an exact match to the text have been additional 

areas which have been investigated (see for example Koslin 

et. al., undated). Although the terms process and product 

comprehension clarify whether the assessment of 



comprehension has occurred during or after the act of 

reading, it would appear that these constructs can offer 

little else until a more sophisticated and interrelated 

examination of the factors underlying these constructs 

occurs. 

Causal Modeling as a Non-experimental 
Statistical Tool 

The application of causal modeling in the present 

study has had both advantages and disadvantages associated 

with it. As with any statistical technique, a certain 

amount of compromise must be made between the question the 

investigator wishes to investigate and the technique 

employed to pursue that question. For instance, the 

requirement that latent variables have at least two tests 
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with non-zero loadings requires that models be structured to 

meet this requirement for identification purposes. Mathema-

tical conventions relating to parameter estimation also 

affect how the variables may be arranged into a network 

without violating mathematical principles. Assumptions 

relating to the normality of the data affect the selection 

of indices that can be used to judge the fit of the model. 

Types of variables used may also affect selection of 

procedures for estimating values for the models tested. 

All of the above statistical constraints are to be 

expected in employing any statistical tool. However, the 

technique of causal modeling has another facet which is 
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present in many statistical techniques but does not manifest 

itself in the same fashion. All research, whether 

experimental, quasi-experimental or naturalistic is 

theoretically driven. When statistics are employed within 

either of these research methodologies, they too must ~e 

theoretically driven within the confines of the statistical 

procedure employed. However, for many other statistical 

procedures the aim is ultimately to disprove the null 

hypothesis and accept the alternate hypothesis. Causal 

modeling, however, works towards retention of the null 

hypothesis. That is, causal modeling works towards the goal 

of stating that the data fit the hypothesized model. The 

aim is one of finding similarity rather than difference. 

The implications of this approach are many but there 

are perhaps three which merit discussion. First of all, as 

stated in the discussion of the technique of causal modeling 

in Chapter One, the specification of the model must be 

theoretically driven. In other words, the theoretical 

emphasis is on the specification of the null hypothesis. 

The null hypothesis is only as good as the theory which 

drives it. Secondly, because the emphasis is on the null 

and not the alternate hypothesis the most one can say based 

upon any causal modeling application is that the model was a 

tenable one or the best one of those fitted. One can never 

say that the model is "the" model for the data. 
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Thirdly, given that a theory ultimately is a manner 

in which one characterizes the world, the selection of vari

ables for inclusion in any causal modeling study would be 

defined, for the most part, by that theory. Consequently, a 

researcher holding an alternate theoretical position would 

not find the categories in the model very useful and would 

likely elect to create and apply categories consistent with 

his or her theoretical view. Thus, the causal modeling 

technique is rendered virtually ineffective for analysis of 

competing theories since it would likely be the case that 

the variables entered into the models would reify the 

theoretical position before any data analysis was 

undertaken. In this respect, then, causal modeling might 

best be considered a technique by which one demonstrates the 

consistencies and the interdependencies within one's own 

theoretical position. In the models under test for the 

present study, variables which did not fit the model well 

were those which were not part of the Goodman theory while 

variables which were part of the Goodman theory seemed to 

fit well together. 

To give causal modeling its due as a technique, it 

does allow for the testing of complex networks interdepen

dencies which more likely resemble actuality than simple 

procedures which test pairs of relationships. Causal 

modeling also allows one to take advantage of data banks 

such as the Albuquerque data bank and set up causal models 
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to investigate questions which would not be able to be 

ethically explored in experimental situations. However, all 

advocates of the procedure such as Joreskog and Sorbom 

(1984) or McDonald (1985) stress the importance of the role 

of theory in specifying and fitting models. Therefore, the 

above noted limitations of the procedure must be considered 

in the design and interpretation of causal modeling 

research. If the theory upon which the model has been based 

has been well articulated and researched, then the causal 

modeling procedure becomes one additional means by which the 

theoretician may confirm that this categorization of the 

world is a possible one. 

Limitations of t.~e S~u1Y 

The limitations of the study are those which one 

would generally expect when an extant data base has been 

used. These limitations include issues relating to 

sampling, selection of variables and control of extraneous 

influences. 

Specifically, with the exception of the variables of 

sound and graphic similarity, the variables used in the 

study were defined by the school district. This prohibited 

exploration of relationships which were discussed in the 

literature but which had not been included in the variables 

used within the school district. 

Secondly, because the data base was one which had 

been derived from the day-to-day operations of a school 
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system, there were large numbers of students with missing 

data on certain variables. These students were not included 

in the study. Consequently, the study must be interpreted 

with this factor in mind. Given that the students were all 

under the jurisdiction of a single Chapter I coordinator, 

additional issues such as geographic region or socio

cultural background may have influenced the type of student 

included in the sample. Because of this, one can at most 

consider the present study a large case study. The results 

then can be generalized only insofar as the patterns 

reported in the study are universals of the human cognitive 

process of reading. Further study would of course be 

necessary before universality of processes could be claimed. 

Several recognized sources of error entered into the 

data used in the study. In particular, interrater reliabil

ity between the investigator and teachers was fairly wide

ranging. This points to the need for even more training in 

miscue procedures in order for successful assessment of 

reading strategies to be assumed. Issues relating to 

background knowledge of students, variety among texts read 

and teacher variability are all acknowledged sources of 

error which likely influenced the results of the study. 

Research and Practice Implications 

The research implications for the study relate 

principally to the enhancement of the study through the use 

of a preplanned set of variables rather than an extant data 
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set. Given the resources, both human and logistical, such a 

study would involve a rather large undertaking. The 

addition of further teacher training in miscue analysis, 

monitoring to ensure that all students took all measures, 

interrater reliability conducted in the training sessions so 

that all would be using the same criteria, the selection of 

more detailed variables wllich involved mere than dichotomous 

coding would all be ways to improve upon the present study. 

In addition, measures such as post oral reading cloze or 

passage dependent multiple choice questions could allow for 

the further exploration of the concepts of process and 

product comprehension. 

As for the implications of the study for classroom 

practice and for the field in general, the single most 

important message that ttle study carries 1s that there is 

much yet to be understood about the constructs of process 

and product comprehension and the variables associated with 

them. For teachers, it is important to note that one 

measure of process comprehension may differ very much from 

another and may be more like product comprehension than 

process comprehension. The same type of implication is true 

for product comprehension. ultimately, the tasks, 

materials, reader and the context of the reading task may 

all impact on whether a task may tap ongoing reading 

processes. Indeed, it may be possible that the dichotomy is 

actually a misrepresentation of comprehension in that 
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comprehension itself is never a product but our measures of 

it are. In the act of assessing comprehension, 

comprehension itself may be changed. Secondly, it would 

appear that a theory such as the Goodman theory is 

consistent within itself but difficulties arise across 

theories. It is therefore important for teachers to hold 

examined theoretically-grounded views of their instructional 

practices so that they are consistent in evaluating the 

reading process in children and so that the discrepancies 

which arise are not artifacts of the mixing of theoretical 

views. 

Chapter Summary 

In this chapter the findings of the study were 

briefly presented and discussed. Discrepancies in the 

hypothesized models and fitted models were discussed. In 

particular, the variables relating to the Goodman theory 

seemed to work fairly well within the model while other 

variables did not. The particular patterns of factor 

loadings in the models would lead one to question 

conventional notions associated with process and product 

comprehension and suggest that much further investigation is 

necessary in this area. The technique of causal modeling 

would seem to be as strong as the theoretical approach that 

underlies it and in this sense it is another confirmatory 

tool for researchers. However, causal modeling has both 

flaws and assets which must be considered before conducting 
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any study. Consideration was given as to the limitations of 

the study and possible implications for classrooms and 

research. The limitation which tended to be most 

problematic in the study was the use of an extant data set. 

However, given the magnitude of the study, it would seem 

unlikely that the inservice and assessment procedures could 

have been undertaken single-handedly. Nevertheless, 

comments are provided as to how one might plan to conduct 

such a study. Finally the implications for classroom 

teachers and for research which arise ont of the study are a 

cautionary note in terms of the constructs of process and 

product comprehension and the suggestion of the importance 

of an examined theoretical view in the conduct of classroQ'R 

activities and research. 
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EAT YOUR PEAS LOUISE! by Pegeen Snow 

0101 "Eat your peas, Louise. 

0102 You will like good peas like these." 

0201 "How fat and round they are! 

0202 Just squeeze!" 

0301 (Picture only) 

0401 (Picture only) 

0501 "Will you eat them if 

0502 I add some cheese?" 

0601 (Picture only) 

0701 "Eat them with your fork, or ... " 

0801 "Eat them with your spoon." 

0901 (Picture only) 

1001 (Picture only) 

1101 "But eat them up fast. 

1102 It's way past !'loon." 

1201 (Picture only) 

1301 "Eat them and you may fish with me." 

1401 (Picture only) 

1501 "Or climb a tree." 

1601 "Or watch TV." 

1701 (Picture only) 
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1801 (Picture only) 

1901 "Eat them when I count to three." 

2001 "One ... two ... " 

2101 (Picture only) 

2201 "Oh, me!" 

2301 (Picture only) 

2401 "Don't be a tease, Louise! 

2402 Eat your peas!" 

2501 (Picture only) 

2601 (Picture only) 

2701 "Please?" 

2801 (Picture only) 



EAT YOUR PEAS, LOUISE - Retelling outline 

CHARACTERS: 

Louise 

Narrator (male) 

SETTING: 

kitchen table 

EVENTS: 

DEVELOPMENT: 

Young, stubborn 

persistent, encouraging, 
a little impatient 

Boy asks Louise to eat her peas. 
He tells her they are fat and rou~d. 
He asks if she will eat them with cheese. 
He tells her she can eat them wit~ a fork or spoon. 
He tells her to hurry because it's afternoon. 
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He tells her if she eats them they can go fishing, or climb 
a tree, or watch TV. 
He begins to get angry and says he will count to three. 
He really gets mad and tells her not to be a tease. 
Then he gets a bright idea; he says please, and Louise eats 
her peas. 

PLOTS: 

Louise has to eat her peas but won't until her companion 
says please. 

THEME: 

Nothing works like using the magic \fwrd, "please". 
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Fry Spache 

1 3.1 
+4th 
+4th 
2.9 

8 +4th 
1 +4th 
3 2.5 
1 +4th 

+4th 
+4th 
3.6 

2 2.4 
4 2.7 
2 2.1 
3 +4th 

2 +4th 

6 +4th 
1 +4th 

+4th 

2 +4th 
1 +4th 

5 +4th 

2 +4th 

+4th 

+4th 

+4th 

4 +4th 
2 +4th 

+4th 
9 +4th 

3 +4th 
4 +4th 

2 +4th 

+4th 

Dale-Chall 

5th - 6th 
College Grad 
College Grad 
7th - 8th 
5th - 6th 
College Grad 
Below 5th 
College Grad 
College Grad 
College Grad 
Below 5th 
Below 5th 
5th - 6th 
5th - 6th 
College Grad 

College Grad 

College Grad 
College Grad 

College Grad 

College Grad 
College Grad 

College Grad 

College Grad 

College Grad 

College Grad 

College Grad 

College Grad 
College Grad 
College Grad 
College Grad 

College Grad 
College Grad 

College Grad 

College Grad 
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Story 

Across the Stream 
Easter Bunny's Lost Egg 
Just Like Daddy 
Kate's Car 
Rosie's Walk 
Sam the Scarecrow 
The Carrot Seed 
And I Mean It, Stanley 
Claude the Dog 
Eat Your Peas, Louise 
Hooray for Snail 
Just me and my Dad 
Benjamin and Tulip 
Big Brother 
Clifford Goes to 
Hollywood 
The Story (Frog and Toad 
are Friends) 
Just Like Everyone Else 
Little Bear and Emily 
(Little Bear's Friend) 
The Wishing Well (Mouses 
Tales) 
Peter's Chair 
There's a Hippo Under my 
Bed 
Gregory the Terr i 1, l.e 
Eater 
No-Go the Donkey (Junk 
Day on Juniper Street) 
The House that Nobody 
Wanted (Junk Day on 
Juniper Street) 
A Fish Story (Junk Day 
on Juniper Street) 
Little Fox Goes to the 
End of the World 
Three Funny Friends 
Bear and Crow (Fables) 
Fantastic Mr. Fox 
Chapter 1 (James and the 
Giant Peach) 
Chapter 5 (Jelly Belly) 
A Different Treasure 
(Maybe a Mole) 
Paul (Sideways Stories 
from Wayside School) 
Joy (Sideways Stories 
from Wayside School) 



Fry Spache 

+4th 

3 +4th 

+4th 

4 +4th 

Dale-Chall 

College Grad 

College Grad 

College Grad 

College Grad 
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Story* 

Jason (Sideways Stories 
from Wayside School) 
The Legs (Thing at the 
Foot of the Bed) 
Talk (Thing at the Foot 
of the Bed) 
Gangster in the Backseat 
(Thing at the Foot of 
the Bed) 

* The title of the book follows the story name in cases in 
which the story used was actually a chapter from a book. 
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R 

3.1 
3.2 
3.3 
3.4 
3.5 
3.6 
3.7 
4.1 
4.2 
4.3 
4.4 
4.5 
5.1 
5.2 
5.3 

5.4 

5.5 
5.6 

5.7 

5.8 
5.9 

6.1 

6.2 

6.3 

6.4 
7.1 
7.2 
7.3 

7.4 
7.5 

7.6 

#W 

94 
189 

93 
81 
32 

144 
100 
184 
111 

83 
103 
]03 
204 
208 
206 

309 

203 
299 

184 

299 
206 

408 

304 

306 

312 

300 

320 
233 
518 
339 

304 
381 

316 

303 

6+LTR 3+SYL 

11 0 
19 0 
12 0 

6 0 
6 0 

17 4 
25 3 
24 0 
29 0 

5 0 
11 0 
21 2 
39 18 
26 10 
45 13 

19 0 

55 25 
35 4 

9 1 

57 5 
33 6 

99 41 

45 3 

37 0 

44 4 

56 4 

83 12 
48 10 

104 10 
69 17 

54 5 
86 30 

53 12 

56 14 

?63+SYL 

o 
o 
o 
o 
o 

2.8 
3.0 
o 
o 
o 
o 

1.9 
8.8 
4.8 
6.3 

o 

12.3 
1.3 

.5 

1.7 
2.9 

10.0 

1.0 

o 

1.3 

1.3 

3.8 
4.3 
1.9 
5.0 

1.6 
7.9 

3.8 

4.6 
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Story 

Across the Stream 
Easter Bunny's Lost Egg 
Just Like Daddy 
Kate's Ca::." 
Rosie's Walk 
Sam the Scarecrow 
The Carrot Seed 
And I Mean It, Stanley 
Claude the Dog 
Eat Your Peas, Louise 
Hooray for Snail 
Just me and my Dad 
Benjamin and Tulip 
Big Brother 
Clifford Goes to 
Hollywood 
The Story (Frog and Toad 
are Friends) 
Just Like Everyone Else 
Little Bear and Emily 
(Little Bear's Friend) 
The Wishing Well (Mouses 
Tales) 
Peter's Chair 
There's a Hippo Under my 
Bed 
Gregory the Terrible 
Eater 
No-Go the Donkey (Junk 
Day on Juniper Street) 
The House that Nobody 
Wanted (Junk Day on 
Juniper Street) 
A Fish Story (Junk Day 
on Juniper Street) 
Little Fox Goes to the 
End of the World 
Three Funny Friends 
Bear and Crow (Fables) 
Fantastic Mr. Fox 
Chapter 1 (James and the 
Giant Peach) 
Chapter 5 (Jelly Belly) 
A Different Treasure 
(Maybe a Mole) 
Paul (Sideways Stories 
from Wayside School) 
Joy (Sideways Stories 
from Wayside School) 
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R #W 6+LTR 3+SYL 963+SYL Story 

305 57 4 1.3 Jason (Sideways Stories 
from Wayside School) 

7.7 321 37 8 2.5 The Legs (Thing at the 
Foot of the Bed) 

388 51 13 3.4 'ralk (Thing at the Foot 
of the Bed) 

317 57 15 4.7 Gangster in the Backseat 
(Thing at the Foot of 
the Bed) 

* The title of the book follows the story name in cases in 
which the story used was actually a chapter from a book. 

KEY: R - Rating by teachers (Decimal values are used for 
identification purposes and have no value for teacher 
ranking); #W - Number of words in selection analyzed; 6+LTR 
- number of words with six or more letters; 3+SYL - number 
of words with three or more syllables; %3+SYL - percent of 
words with three or more syllables. 



R #SEN 

3.1 10 
3.2 32 
3.3 13 
3.4 20 
3.5 1 
3.6 30 
3.7 10 
4.1 34 
4.2 25 
4.3 16 
4.4 31 
4.5 13 
5.1 24 
5.2 25 
5.3 27 

5.4 29 

5.5 22 
5.6 42 

5.7 25 

5.8 42 
5.9 36 

6.1 45 

6.2 39 

32 

39 

6.3 39 

6.4 30 
7.1 26 
7.2 61 
7.3 13 

7.4 30 
7.5 38 

7.6 38 

35 

S-LEN 

9.4 
5.9 
7.2 
4.1 

32.0 
4.8 

10.0 
5.4 
4.4 
5.2 
3.3 
7.9 
8.5 
8.3 
7.6 

10.7 

9.2 
7.1 

7.4 

7.1 
5.7 

9.1 

7.8 

9.6 

8.0 

7.7 

10.7 
9.0 
8.5 

26.1 

10.1 
10.0 

8.3 

8.7 

LPW 

3.5 
3.6 
3.4 
3.8 
4.1 
3.6 
4.0 
3.5 
4.0 
3.5 
4.1 
3.7 
4.2 
3.6 
4.1 

3.5 

4.4 
3.6 

3.7 

4.1 
3.8 

4.2 

3.6 

3.8 

4.0 

3.8 

4.3 
4.1 
4.0 
4.1 

3.8 
4.2 

4.0 

4.1 

SPW 

1.1 
1.2 
1.1 
1.~ 

1.3 
1.1 
1,3 
1.2 
1.3 
1.0 
1.1 
1.2 
1.3 
1 .2 
1.3 

1.1 

1.4 
1.2 

1 . 1 

1.3 
1.2 

1.4 

1 .2 

::. .2 

1.2 

1.2 

1.3 
1.2 
1.2 
1.3 

1.2 
1.3 

1 .2 

1.2 

#SYL 

100 
226 
104 
92 
40 

163 
126 
212 
139 

83 
114 
122 
272 
245 
274 

348 

291 
352 

209 

378 
253 

561 

361 

:368 

389 

364 

424 
283 
638 
452 

365 
504 

390 

377 
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Story 

Across the Stream 
Easter Bunny's Lost Egg 
Just Like Daddy 
Kate's Car 
Rosie's Walk 
Sam the Scarecrow 
The Carrot Seed 
And I Mean It, Stanley 
Claude the Dog 
Eat Your Peas, Louise 
Hooray for Snail 
Just me and my Dad 
Benjamin and Tulip 
Big Brother 
Clifford Goes to 
Hollywood 
The Story (Frog and Toad 
are Friends) 
Just Like Everyone Else 
Little Bear and Emily 
(Little Bear's Friend) 
The Wishing Well (Mouses 
Tales) 
Peter's Chair 
There's a Hippo Under my 
Bed 
Gregory the Terrible 
Eater 
No-Go the Donkey (Junk 
Day on Juniper Street) 
The House that Nobody 
Wanted (Junk Day on 
Juniper Street) 
A Fish Story (Junk Day 
on Juniper Street) 
Little Fox Goes to the 
End of the World 
Three Funny Friends 
Bear and Crow (Fables) 
Fantastic Mr. Fox 
Chapter 1 (James and the 
Giant Peach) 
Chapter 5 (Jelly Belly) 
A Different Treasure 
(Maybe a Mole) 
Paul (Sideways Stories 
from Wayside School) 
Joy (Sideways Stories 
from Wayside School) 
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R #SEN S-LEN LPW SPW #SYL Story 

41 7.4 4.1 1.2 365 Jason (Sideways Stories 
from Wayside School) 

7.7 7.7 12.8 3.7 1.1 366 The Legs (Thing at the 
Foot of the Bed) 

36 10.8 3.8 1.2 451 Talk (Thing at the Foot 
of the Bed) 

33 9.6 4.2 1.3 413 Gangster in the Backseat 
(Thing at the Foot of 
the Bed) 

* The title of the book follows the story name in cases in 
which the story used was actually a chapter from a book. 

KEY: R - Rating by teachers (Decimal values are used for 
identification purposes and have no value for teacher 
ranking); #SEN - Number of sentences in selection analyzed; 
S-LEN - Average sentence length; LPW - Average number of 
letters per word; SPW - Average number of syllables per 
word; SYL - Total number of syllables in selection 
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R 

3.1 
3.2 
3.3 
3.4 
3.5 
3.6 
3.7 
4.1 
4.2 
4.3 
4.4 
4.5 
5.1 
5.2 
5.3 

5.4 

5.5 
5.6 

5.7 

5.8 
5.9 

6.1 

6.2 

6.2 

6.2 

6.3 

6.4 
7.1 
7.2 
7.3 

7.4 
7.5 

7.6 

7.6 

Fry Spache 

1 3.1 
+4th 
+4th 
2.9 

8 +4th 
1 +4th 
3 2.5 
1 +4th 

+4th 
+4th 
3.6 

2 2.4 
4 2.7 
2 2.1 
3 +4th 

2 +4th 

6 +4th 
1 +4th 

+4th 

2 +4th 
1 +4th 

5 +4th 

2 +4th 

+4th 

+4th 

+4th 

4 +4th 
2 +4th 

+4th 
9 +4th 

3 +4th 
4 +4th 

2 +4th 

+4th 

Dale-Chall 

5th - 6th 
College Grad 
College Grad 
7th - 8th 
5th - 6th 
College Gl:'ad 
Below 5th 
College Grad 
College Grad 
College Grad 
Below 5th 
Below 5th 
5th - 6th 
5th - 6th 
College Grad 

College Grad 

College Grad 
College Grad 

College Grad 

College Grad 
College Grad 

College Grad 

College Grad 

College Grad 

College Grad 

College Grad 

College Grad 
College Grad 
College Grad 
College Grad 

College Grad 
College Grad 

College Grad 

College Grad 
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Story 

Across the Stream 
Easter Bunny's Lost Eqg 
Just Like Daddy 
Kate's Car 
Rosie's Walk 
Sam the Scarecrow 
The Carrot Seed 
And I Mean It, Stanley 
Claude the Dog 
Eat Your Peas, Louise 
Hooray for Snail 
Just me and my Dad 
Benjamin and Tulip 
Big Brother 
Clifford Goes to 
Hollywood 
The Story (Frog and Toad 
are Friends) 
Just Like Everyone Else 
Little Bear and Emily 
(Little Bear's Friend) 
The Wishing Well (Mouses 
Tales) 
Peter's Chair 
There'S a Hippo Under my 
Bed 
Gregory the Tert' ') ll:! 

Eater 
No-Go the Donkey (Junk 
Day on Juniper Street) 
The House that Nobody 
Wanted (Junk Day on 
Juniper Street) 
A Fish Story (Junk Day 
on Juniper Street) 
Little Fox Goes to the 
End of the World 
Three Funny Friends 
Bear and Crow (Fables) 
Fantastic Mr. Fox 
Chapter 1 (James and the 
Giant Peach) 
Chapter 5 (Jelly Belly) 
A Different Treasure 
(Maybe a Mole) 
Paul (Sideways Stories 
from Wayside School) 
Joy (Sideways Stories 
from Wayside School) 



R Fry Spache 

7.6 +4th 

7.7 3 +4th 

7.7 +4th 

7.7 4 +4th 

Dale-Chall 

College Grad 

College Grad 

College Grad 

College Grad 
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Story 

Jason (Sideways Stories 
from Wayside School) 
The Legs (Thing at the 
Foot of the B2d) 
Talk (Thing at the Foot 
of the Bed) 
Gangster in the Backseat 
(Thing at the Foot of 
the Bed) 

* The title of the book follows the story name in cases in 
which the story used was actually a chapter from a book. 

KEY: R - Rank assigned to the text by the panel of teachers. 
The number following the decimal point was not part of the 
ranking scheme but was included so as to differentiate among 
texts. Fry, Spache and Dale-Chall are all readability 
indices which in this case were all calculated through the 
use of a software program at the Albuquerque Public Schools 
district office. 
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TRAINING RULES/ITEMS for GRAPHOPHONIC SIMILARITY CODING 

GRAPHIC SIMILARITY-- How much does the miscue look like the 
text? 

Divide OR and ER into 3 parts to judge. 

Categories: H = High N = Not High (Partial or none) 

High: A high degree of graphic similarity exists 
if 2 parts of the OR look like two parts of the 
ER and appear in the same location (beginning, 
middle or end) of the two words} . 
[e.g. away -- any] 

High: The entire OR is found in the entire ER 
[e.g. stop -- post] 

High: The entire OR is found in the first 50% 
the ER or the entire Er is found in the first 
of the OR 
[e.g. the -- their] 

of 
50% 

High: The entire OR is found in the last 50% of 
the ER or the entire ER is found in the last 50% 
of the OR 
[e.g. he -- the] 

High: 50% or more of the OR appears in 50% or 
more of the ER or 50% of the ER appears in 50% or 
more of the OR 
[e.g. on -- or] 

Not High: All others 
[e.g. to -- and, and -- as] 

SOUND SIMILARITY -- How much does the miscue sound like the 
ER? 

Divide OR and Er into 3 parts to judge. 

Categories: H = High N = Not High (partial or none) 

High: If two parts of the OR sound like two 
parts of the ER and are heard in the same 
location (beginning, middle, end) 
[e.g. ways -- ones] 

High: The entire OR is heard in the first 50% of 
the ER or the entire ER is heard in the first 50% 
of the OR 
[e.g. some -- something] 
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High: 
the ER 
of the 
[e.g. 

The entire ER is heard in the last 50% of 
or 50% of the ER is heard in the last 50% 
ER 

into -- to] 

High: Fifty percent or more of the OR is heard 
in 50 percent of the ER or 50 percent of the ER 
is heard in 50 percent of the OR. 
[e.g. he -- who] 

Not High: All others 

TRAINING ITEMS: 

Graphic Similarity 

yet 
the 

now 
your 

always away 
house home 
threw thought 
there she 
heard had 
phi.losophicaJ 

I'll 
shout 
to 
he 

first 
when 
is 
and 
jumped 
away 
soud 
well 
then 
start 
bread 
shurn 
forest 
up 
job 
friend's 

physical 
I'd 
splashed 
and 
did 

fist 
while 
was 
in 
bumped 
any 
sound 
will 
than 
stay 
butter 
churn 
far 
out 
work 
friend 

Sound Similarity 

vlays 
feels 
fat 
start 
job 
to 
children 

then 
you 
I'll 

ones 
feeds 
fit 
stay 
work 
she 
child 

than 
to 
I'd 

inside in 
philosophical 

bump 
house 
rate 
the 
funny 
then 
light 
for 
cream 
up 
liver(L) 
never 
is 
that 

physical 
pump 
home 
pace 
this 
phoney 
three 
least 
from 
churn 
out 
liver 
over 
was 
what 

to she 
buttermilk butter 
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Information relating to Model Identification 
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ALB Data 

Number of Parameters Estimated 
In the Hypothesized Model = 19 

Number of Variances and 
Covariances 

Overidentified by 

DRP data 

Number of Parameters Estimated 

= [8(8+1)]/2 = 36 

+ 17 

In the Hypothesized Model = 23 

Number of Variances and 
Covariances 

Overidentified by 

= [9(9+1)]/2 = 45 

+ 18 
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