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ABSTRACT 

The purpose of this study was to test the 

predictive validity of a psycho linguistic model of the 

reading process as it dealt with perception. Ten lines 

of print which varied in terms of the characters employed 

in the line and the organizational pattern of those 

characters were tachistoscopically presented one-at-a-time. 

The subjects were asked to provide a written report of 

what they had seen. Eighty-two validated subjects provided 

data which were analyzed for the purpose of this study. 

Each subject's report for each line of print was scored on 

two dimensions: the accuracy and completeness of the 

report and the degree to which the report was meaningful 

and language-based. 

Two research questions were developed which 

involved ten research hypotheses. The research hypotheses 

were developed on the basis of the Goodman Model of 

Reading and concerned the subjects' perceptions of the 

lines of print. The principal findings were: 

1. The more the line of print resembled written 

English the more accurately and completely the line was 

reported. 
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2. The unit of perception in reading is 

situationally determined but is the sentence or the clause 

when such units are available. 

3. All three cuing systems must be available for 

perception in reading to be effective and efficient. 

4. The reader's expectation and set for what is 

to be seen determines in large part what is perceived. 

5. The individual is actively cognitively 

involved in the process of visual perception. 

6. What is visually perceived is not limited to 

what is visually available. 

Statistical analysis yielded powerful findings 

which were strongly supportive of a psycholinguistic 

model of reading. 



CHAPTER 1 

INTRODUCTION 

Perception is intrinsically involved in the 

reading process, for reading cannot occur without percep-

tion. Important issues concerning the nature of percep-

tion in the reading process have been of interest to 

researchers and theoreticians for the last hundred years. 

Investigators have attempted to understand how we perceive 

when we read so that a greater understanding of both the 

reading process and the human mind may be gained. 

Attempts to interpret and understand what is 

involved when an individual reads have represented a major 

research effort since the last decade of the nineteenth 

century. In 1908, E. B. Huey expressed the importance of 

such research efforts: 

And so to completely analyze what we do when we 
read would almost be the acme of a psychologist's 
achievements, for it would be to describe very 
many of the most intricate workings of the 
human mind, as well as to unravel the tangled 
story of the most remarkable specific performance 
that civilization has learned in all of its 
history (Huey, 1968, p. 6). 

Since that time research has been conducted to 

carefully observe and subsequently describe the reading 

process; theories of the reading process have been 

1 



developed based on that research; models of reading based 

on those theories have been advanced; further research to 

test as well as to refine those theories and models has 

2 

been conducted. Since 1908, the attempts at understanding 

the reading process have been both numerous and diverse. 

Controversy and debate still surround attempts to "complete

ly analyze what we do when we rea.d" (Huey, 1968, p. 6). 

Theories of perception in reading based on varying 

psychological perspectives have arisen. Working from a 

behavioristic psychological perspective, some theoreticians 

have advanced theories of perception in reading that view 

perception as a left-to-right serial process, the desired 

outcome of which is accuracy (Gough, 1976; La Berge & 

Samuels, 1976). In direct contrast to such a viewpoint is 

the work of Kenneth S. Goodman, who views reading as "a 

psycholinguistic guessing game" (1967) in which the reader 

interacts with the text as he constructs meaning which 

according to Goodman is the desired outcome of readi.ng. 

These two perspectives on the reading process illustrate 

the strong divergence of opinions presented by theoreticians 

and researchers in the field. The questions relating to 

perception in reading are still in need of further investi

gation if more definitive answers are to be found. 

Inherent to completely analyzing what we do when 

we read is understanding the process of visual perception. 
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Basic questions regarding the unit of perception in 

reading, the speed and ease of that perception, and the 

reader's cognitive involvement in the process are important 

to understanding visual perception in reading. 

This study provides some answers to those basic 

questions. Working from a philosophical orientation of 

realism and using the Goodman Model of Reading as the 

theoretical basis, this study has tested that model of 

reading as a framework from which an understanding of 

perception in the reading process may be broadened. 

The Goodman Model of Reading was selected as the 

theoretical basis for this study because that model attempts 

to consider the nature of the reading process from a psycho

linguistic perspective. This perspective views reading as 

an interaction between the text and the reader with the 

text having all the characteristics and complexities of 

language and the reader bringing to the task particular 

psychological and perceptual characteristics. The 

Goodman Model of Reading is a model which represents the 

entire reading process. Perception is an act of the 

reader. In order to consider questions of perception, it 

is necessary to view the role of the reader as being highly 

significant in the reading process. The Goodman Model of 

Reading offers such a theoretical orientation. Goodman 



has defined reading as " •.. a psycholinguistic process in 

that it starts with a linguistic surface presentation 

encoded by a writer and ends with meaning which the 

reader constructs II (1982, pp. 5-6). 

This research study used a tachistoscope as an 

instrument of presentation for ten lines of print which 

varied in organization and meaningfulness to the subjects. 

The tachistoscope has been used as an instrument 

for educational and psychological research dating from the 

studies of Cattell (1886). Cattell (1886) reported a 

study using a tachistoscope \vhich demonstrated that words 

are identified faster than letters and that letters are 

identified quicker than either pictures or colors. 

4 

Numerous studies since that time have demonstrated that 

words are more accurately and completely identified than 

meaningless letter strings or individual letters when 

rapidly presented (Chambers & Forster, 1975; Krueger, 1970; 

Manelis, 1974; McClelland, 1976; Reichter, 1969; 

Wheeler, 1970). This is particularly interesting when 

viewed from the perspective of the Goodman Model of Reading, 

which has as a central point that reading is a language 

process and centers on the construction or development of 

meaning. Since words are more central to language and 

the development of meaning than individual letter or 

letter strings, such findings are in keeping with the 

predictions which would be made on the basis of that model. 
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This study expands such research to examine how 

subjects perceived ten lines of print which varied in the 

nature of the coding system used in each line, ranging 

from geometric shapes to a complete English word to a 

complete sentence unit in English, in Hebrew and in 

Portuguese. This study focused on the subjects' percep-

tions of the lines of print and how those perceptions varied 

according to the organizational system used in each line. 

Theoretical considerations of the unit of perception in 

reading, the speed and accuracy of that perception, the 

reader's involvement in the process, and the reader's 

use or lack of use of predictions and sampling strategies 

in reading have been addressed through this study. 

Significance of the Study 

The benefits of testing any model of reading have 

been made clear by Goodman: 

As an attempt to understand the phenomena observable 
in reading acquisition, models and theories are 
emerging. These models produce predictions and 
hypothetical explanations of reading phenomena. 
Very useful studies can emerge designed to support 
or reject these theories, models, and hypotheses. 
Studies that provide data which are consistent or 
inconsistent with a theoretical view will make 
clear whether any existing model is more useful 
in dealing with reading. The models become more 
powerful as they are tested against reality and 
our knowledge of the reading process grows at the 
same time (1976, pp. 98-99). 



The Goodman theory of reading and the subsequent 

Goodman Model of Reading have been a subject of contro

versy among theorists in the field of reading. Groff 

(1979) in a look at "Goodman and his Critics" stated: 

It is obvious that few attempts have been made 
to question the increasingly well-known views 
of Kenneth Goodman on reading. Moreover, the 
large number of recent articles on reading 
instruction in teachers' journals which 
accept Goodman's beliefs at face value 
illustrate a trend toward an uncritical 
acceptance of his contentions (p. 376). 

6 

Cambourne (1977) saw "an analysis and subsequent evaluation 

of the [Goodman] model" as an "urgent enterprise" (p. 607). 

Cambourne went on to state IIthat any attempt to evaluate 

the model needs to be fully informed of the research 

activities which preceded the final form" (p. 611). 

Obviously both authors believe there is a need for further 

work to critically understand the Goodman Model of Reading. 

This study represents a research effort which does 

not accept the Goodman Model of Reading uncritically, yet 

operates from a fully informed perspective on how the 

model has been formulated and revised through the years. 

The study subjected the model to a test of predicting 

a priori how the subjects performed when rapidly presented 

with ten lines of print and asked to report what they saw. 

This study represents a unique understanding because of 

the diversity of the content of the lines of print and, 

unlike most miscue analysis studies, this study examined the 



responses of a number of subjects large enough to 

statistically test the predictive validity of the Goodman 

Model of Reading. 

7 

A large body of literature already exists in which 

researchers have considered perceptions of tachistoscopi

cally presented materials. Those studies have been 

conducted largely in the areas of psychology and linguistics 

and have not been based on any particular theoretical view 

of the reading process. This study was conducted from an 

educational perspective and employed the Goodman Model of 

Reading as its theoretical basis. It integrates already 

existing knowledge with the knowledge gained from the data 

generated during this investigation into a cohesive under

standing of perception in reading. 

This study contributes to the understanding of 

perception presented through the Goodman Model of Reading 

and allows for a refinement of the model with regard to 

perception and an affirmation of Goodman's basic premises 

concerning perception in reading. A major contribution to 

our understanding of perception in reading has been made 

through this study. 

Research Questions 

This study examined college readers' abilities to 

perceive and accurately report ten lines of print which 



varied in content from geometric shapes to complete 

sentences in English, Portuguese and Hebrew. The lines 

were rapidly presented one-at-a-time through the use of a 

tachistoscope. 

The basic purpose of this study was to test the 

predictive validity of the Goodman Model of Reading 

regarding visual perception. The study focused on the 

basic question: To what extent are the subjects able to 

perceive and accurately report each line of print? The 

specific research questions to be addressed are: 

1. What difference, if any, are evident for the 

number of characters accurately reported between and among 

the lines of print? 

2. To what extent do subjects report a meaningful, 

language-based response for each line of print? 

8 

This study has been designed to test the predictive 

usefulness of the Goodman Model of Reading on several 

specific points. Among those points are: 

1. the size of the perceptual unit during the reading. 

2. the necessity of having a language familiar to 

the reader in order for reading to occur. 

3. the subjects' tendency to make sense of what is 

presented. 

4. the role of prediction in reading, particularly 

with regard to expectation and set. 



5. the role of the reader's cognitive input when 

reading. 

9 

This study adds to the Goodman Model as well as 

specifying particular aspects of perception during reading. 

This study also refutes particular aspects of perception 

in reading presented in other theoretical models of 

reading. 

Limitations 

1. Presentation of the lines of print to groups 

of subjects at a time may have influenced the outcome of 

the study. 

2. The use of a tachistoscope created an unnatural 

and artificial situation. 

3.- It was not possible to investigate the 

accuracy and veracity of the subjects' responses to the 

questionnaire. Such issues as visual acuity, ability to 

read other languages and previous exposure to the tasks in 

this study depended on accurate responses from the subjects. 

4. No control was exerted over how the subjects 

responded to the task as it was presented to them. 



CHAPTER 2 

REVIEW OF RELATED LITERATURE 

This chapter will provide theoretical background 

for the Goodman Model of Reading and present that model 

as the theoretical orientation for this study. It will 

also present additional theoretical background for the 

study and review selected literature related to the study. 

Theoretical Base 

The Goodman Model of Reading, which was first 

published in 1967 and has been revised and updated 

frequently since, is an attempt to accurately describe the 

reading process. 

The model is based on an understanding of the 

reading process which has been drawn from analysis of 

oral reading as performed by a large number of readers of 

differing linguistic and cultural backgrounds over a 

number of years of research. 

Goodman has referred to reading as a "psycho lin

guistic guessing game" (1967) which he succinctly 

describes in this way: 

10 



Reading is a selective process. It involves 
partial use of available minimal language 
cues selected from perceptual input on the 
basis of the reader's expectation. As this 
partial information is processed, tentative 
decisions are made to be confirmed, rejected 
or refined as reading progresses (Goodman, 
1967, pp. 126 -127) . 

Goodman maintains that understanding the reading 

process requires an understanding of language and how 

language is used as well as an understanding of how 

11 

thought and language are interrelated (1972, 1973). It is 

this understanding of the interrelationships between 

thought and language that Goodman defines as psycholin-

guistics (Goodman, 1973). Goodman (1982a) maintains that 

psycho linguistics provides the basis necessary to under-

standing the reading process. 

Most modern psycholinguistic theory draws largely 

on the theory of language generated by Noam Chomsky (1957, 

1965, 1968). Chomsky's major contribution to our under-

standing of language is that an individual uses language 

based on a set of internal, often implicit and unexpressed, 

rules. The use of such rules is more economical and 

efficient than the massively large set of stimulus-response 

associations which would have to be made if language is to 

be viewed from the perspective of traditional learning 

theory (Greene, 1972). 
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By integrating what we already know ab~ut reading 

with knowledge gained from linguistic and psycholinguistic 

theory we are moving to understanding the reading process 

(Goodman, 1967a). 

Goodman views reading as one of four language 

processes: speaking, listening, writing, and reading 

(Goodman & Goodman, 1977) with reading being directly com

parable to listening as a receptive language process 

(Goodman, 1972, 1975, 1982). 

The Goodman Model of Reading is an attempt to 

11 ••• create a model of the reading process powerful enough 

to explain and predict reading behavior and sound enough 

to be a base on which to build and examine the effective

ness of reading instruction ll (1982, p. 5). 

The Goodman Model of Reading is the result of 

direct observations of the reading process in operation 

with actual readers as they orally read unfamiliar texts 

(Goodman, 1982). Specifically, Goodman has analyzed those 

points in oral reading where the reader produces a response 

which is different from what is indicated in the text. 

These unexpected responses are what Goodman has termed 

IImiscues ll (Goodman, 1973a). Goodman maintains that all 

readers produce miscues when they read material which they 

have not read before (1972a, 1973b). He sees miscues as 



being of particular significance because "nothing the 

reader does is accidental" (Goodman, 1973a, p. 5). 

13 

Oral reading has been studied for many years with 

frequent attempts to tally and classify oral reading errors 

(rlg & Ames, 1950; Madden & Pratt, 1941; MacKinnon, 1959; 

Monroe, 1928, 1932; Weber, 1970). These attempts have been 

of limited use in understanding the reading process 

because of a lack of clearly defined theoretical orienta

tion, inadequate concern for methodological issues, and a 

clear failure to test basic underlying assumptions inherent 

in the research (Leu, 1982). Goodman states that, 

"Without a theoretical framework in which to deal with 

errors and other oral reading phenomena, many insights into 

the reading process have been lost" (Goodman, 1973, p. 159). 

The Goodman Model of Reading is the result of a 

theoretical framework which Goodman used when considering 

and analyzing oral reading miscues (Goodman, 1973). In 

turn, miscue analysis done on the basis of oral reading 

miscues has served as the basis for the development of the 

Goodman Model of Reading (Goodman, 1982). As Goodman 

explains, " ... everything we know we have learned from kids" 

(Goodman, 1973, p. 3). The Goodman Model is an attempt to 

synthesize and integrate what has been learned from 

children through analysis of their oral reading. 
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He maintains that there is but one reading process 

which may be used both orally or silently (Goodman, 1982) 

and which is used by all readers regardless of the reader's 

age or proficiency (Goodman & Burke, 1973; Goodman & 

Goodman, 1979). In light of this contention, Goodman 

believes " ... oral reading miscues are the windows on the 

reading process at work" (Goodman & Goodman, 1977, p. 332). 

The nature of perception in reading has been a topic 

of debate among researchers for years. Some argue that we 

perceive every letter of every word in a strictly left-to-

right, serial manner (Gough, 1976; LaBerge & Samuel, 1976). 

Yet Goodman (1970) believes that language perception is 

more than perceiving the units which comprise the language. 

Instead language perception can only be understood in terms 

of the grammatical structure of the language and the 

meaning which is being communicated. Goodman and Smith 

(1973) apply this belief to reading: 

It is becoming clear that reading is not a 
process of combining individual letters into 
words, and strings of words into sentences, 
from which meaning springs automatically. 
Rather the evidence is that the deep-level 
process of identifying meaning either 
precedes or makes unnecessary the process 
of identifying individual words (p. 180). 

The relationships between oral and written 

language are not a set of small, simple letter-sound 

correspondence (Goodman, 1970, p. 7). On the contrary, 
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the English orthography is regular while also being very 

complex (Goodman, 1972). The relationship between letters 

and sounds does not need to be simple (Goodman, 1971). 

Goodman (1970) sets aside the notion that reading 

requires identification of every letter or every word, 

arguing instead: 

Reading is not simply knowing sounds, words, 
sentences and the abstract parts of language 
that can be studied by linguistics. Reading, 
like listening, consists of processing 
language and constructing meaning 
(w/Y. Goodman, 1977, p. 326). 

The Goodman Model of Reading has been derived 

from a view of reading that has at its core the belief 

that "language processes must be studied in the context of 

their use" (1979, p. 658). So it is that the model is 

based on the study of reading in a context as close as 

possible to the real, natural, whole-language settings in 

which reading occurs (w/Y. Goodman, 1977). This study has 

provided a more controlled way of examining perception in 

reading than is offered through the naturalistic style of 

research employed by Goodman. Therefore, this study 

provides a controlled way of verifying or refuting what 

naturalistic research has discovered. 

The Goodman Model of Reading 

The end product of the reading process is meaning 

(Goodman, 1982). The reader constructs this meaning by 
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inferring the deep structure of the message (i.e., the real 

meaning of the message) from the surface structure (i.e., 

the graphic symbols and language present in the text). In 

order to move from the surface structure to the deep 

structure of a text, the reader uses three cuing systems 

which are available within all written language. The three 

cuing systems are the graphophonic cuing system, the syntac

tic cuing system, and the semantic cuing system (Goodman, 

1970) . 

The graphophonic cuing system involves the graphic 

input the reader receives through his eyes and his know

ledge of the phonological system of the language. It also 

involves the readers knowledge of the symbol-sound relation

ships between written and oral language commonly referred 

to as phonics (Goodman, 1970). 

The syntactic cuing system is the structural system 

of language (Goodman, 1970). It is the way in which 

language is organized, the way in which various distinct 

units of language are interrelated and interconnected to 

allow those various and distinct units of language to form 

unified messages. The syntactic cuing system is the way 

in which language is joined together. It is the grammar 

system of language. The reader draws upon his knowledge of 

the structure of language when using the syntactic cuing 

system. 
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The semantic cuing system is the meaning system of 

language (Goodman, 1970). Since Goodman views meaning as 

"the end product of receptive language, both listening and 

reading" (1982, p. 8), then the semantic cuing system is 

central to reading as Goodman views it. It is the cuing 

system that draws on the reader's background and experience 

in order to bring meaning to the text. 

Both syntactic and semantic information "are 

supplied by the reader as he begins to process the visual 

input" (Goodman, 1973a, p. 9). 

The three cuing systems operate simultaneously and 

interdependently (Goodman, 1973b). Reading as Goodman 

defines it cannot occur without all three cuing systems 

being available for the reader to use. Yet Goodman main-

tains that the reader does not and in fact cannot use all 

the information available at anyone time (Goodman & Smith, 

1973; Goodman, 1971, 1973). Readers must have strategies 

to process the information available to them if they are to 

read both efficiently and effectively. As Goodman explains 

it: 

Readers develop sampling strategies to pick only the 
most useful and necessary graphic cues. They develop 
prediction strategies to get to the underlying 
grammatical structure and to anticipate what they 
are likely to find in the print. They develop con
firming strategies to check on the validity of 
their predictions. And they have correction 
strategies to use when their predictions do not work 
out and they need to reprocess the graphic, syntactic, 
and semantic cues to get to the meaning (1973a, p. 9). 
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These strategies, or processes, "have an intrinsic sequence. 

Prediction precedes confirmation which precedes correction. 

Yet the same information may be used to confirm a prior 

prediction and to make a new one" (Goodman, 1982, p. 13). 

Goodman explains the kind of activity in which 

readers engage as they read: 

..• reading is a sampling, selecting, predicting, 
comparing, and confirming activity in which the 
reader selects a sample of useful graphic cues 
based on what he sees and what he expects to 
see. The graphic symbols are not processed 
one by one or in a strictly serial manner. 
Rather the reader samples from the print on the 
basis of predictions he has made as he seeks 
meaning (1975, p. 210). 

The reader's objective, according to Goodman, is to end 

with meaning in an efficient and effective manner using the 

fewest cues possible (Goodman & Goodman, 1977). The 

reading strategies used by the reader are the processes 

the reader goes through in dealing with the graphophonic, 

syntactic and semantic information available, seeking to 

make the best choices as the reader constructs meaning--

"Reading is a process in which the reader picks and 

chooses from the available information only enough to 

select and predict a language structure which is decodable" 

(Goodman, 1973, p. 164). 

As the reader moves through a text a series of 

cycles are used as the reader strives toward meaning: 



Readers employ the cycles more or less sequentially 
as they move through a story or other text. But 
the readers' focus, if they are to be productive, 
is on meaning, so each cycle melts into the next, 
and the readers leap toward meaning. The cycles 
are telescoped by the readers if they can get to 
meaning (Goodman, 1982, p. 9). 
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A recent version of the Goodman Model of Reading is 

presented in its entirety in Table 1. 

Additional Theoretical Background 

The Goodman Model of Reading is theoretically based 

on knowledge drawn from the fields of linguistics and 

cognitive psychology. The understanding of perception and 

cognitive processes drawn from the field of cognitive 

psychology has strongly influenced and shaped the Goodman 

Model of Reading. 

The writings of cognitive psychologist Ulrich 

Neisser (1967, 1976) are particularly significant to this 

study since Neisser based much of his theory of cognition 

and perception on studies which utilized the tachistoscope 

to test his hypotheses regarding visual perception. 

For Neisser, "Reading is externally guided thinking" 

(1967, p. 136). Reading, then, is considered to be a 

cognitive activity. Goodman and Neisser would agree that 

reading is a form of cognitive activity the outcome of 

which is a deep cognitive structure, not a lot of verbal 

behavior (Neisser, 1967, p. 136). 
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Table 1. The Revised Goodman Model of Reading (Goodman, 
1982, pp. 10-12). 

Cycles 

Start 
Recognize task 
as reading 
known 
language. 

1 OPTICAL 
a) Scan in 

direction 
of print 
display. 

b) Fix-focus 
eyes at 
point in 
the print. 

2 PERCEPTION 
a) Samp1e

select. 
Choose cues 
from avail
able graphic 
display. 

Inputs 

Graphic display 
Memory: recog
nition-initiation 
Activate strategies 
in memory. 

Start: 
Memory: strategies 

for scanning 
appropriate to 
graphic display. 

Adjust speed of scan 
to processing speed. 

Light reflects from 
graphic display. 
Visual field 
includes sharp and 
fuzzy input. 
Memory: Prior pre
diction of meaning, 
structure, graphic 
redundancy, expec
tation of locus of 
key graphic cues. 

Fix: cues avail
able in sharp and 
blurred input. 

Memory: sampling 
strategies 

Prior predictions 
and decodings to 
meaning. 

Output 

Optical scan cycle 

Optical fixation 
cycle 
To memory: predict 

relation of 
information to 
direction of 
display. 

Perception cycle 

To memory: cues 
for image 
formation. 

To memory: 
selected cues 

To feature 
analysis. 



Table 1--continued 

Cycles 

b) Feature analy
sis. 
Choose fea
tures neces
sary to choose 
from alter
nate letters, 
words, 
structures. 

c) Image forma
tion. 
Form image of 
what is seen, 
and expected 
to be seen. 
Compare with 
expect.ations. 

3 SYNTACTIC CYCLE 
a) Assign inter

nal surface 
structure. 

Inputs 

Sampled features. 
From memory: 
assign allo
system(s) 
(type style, cur
sive, etc.). 
Prior predictions. 

From: feature 
analysis, cues 
appropriate to 
allosystem(s) 
chosen. 

From memory: 
graphic, syn
tactic, seman
tic constructs 

Prior predictions 
Cues from parallel 

phonological 
system 
(optional) 

From image for
mation 

From memory: rules 
for relating 
surface display 
to internal 
surface struc
ture. 

Prior predictions 
and decodings. 
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Output 

Confirm prior pre
diction. 
Correct if 

necessary by 
return to scan, 
fix. 

If no system avail
able, try best 
approximation or 
terminate; other
wise proceed to 
image formation. 

If no image 
possible, return 
to feature 
analysis or prior 
cycle for more 
information. 

Confirm prior pre
dictions. If 
correction needed 
return to prior 
cycle, scan back 
for source of 
inconsistency. 

If image formed, 
store in memory 
and go to syn
tactic cycle. 

If no structure 
possible, recycle 
to perception or 
optical cycles. 

If inconsistent 
with predictions, 
try alternate 
or correct by 
recycling and 
scanning back to 
point of mismatch. 
If structure is 
possible, go to 
deep structure. 



Table l--Continued 

Cycles Inputs 

Prior predictions 
decodings. 

4 CONSTRUCT MEANING 
a) Decode 

b) Assimilate/ 
Accommodate 

From: deep struc
ture 

From memory: 
stored exper
iences, con
ceptual con
structs, 
lexicon. 

Prior predictions. 

From: decode 
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Output 

If deep structure 
possible, pre
dict graphic, 
semantic, syn
tactic features. 

Go to meaning. 
If oral reading, 

assign appro
priate intona
tion contour. 

Terminate if no 
success. 

If meaning not 
acceptable, 
recycle to point 
of inconsis
tency. 

If no meaning 
possible, try 
alternate deep 
structure or 
recycle to seek 
more information. 

If still no meaning, 
hold all infor
mation in memory 
and return to 
scan. 

Terminate if no 
meaning results. 

If acceptable 
meaning, go to 
assimilate/ 
accommodate. 

If no assimilation 
possible and no 
accommodation 
possible l 

recycle to 
correct or 
obtain more 
information. 



Table l--Continued 

Cycles 

If possible, 
assimilate. 

If not pos
sible, accom
modate prior 
meaning. 

Inputs 

From memory: prior 
predictions, 
prior meaning. 

Conceptual attitu
dinal constructs. 

Output 

If still not 
possible, 
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hold and 
return to scan 
for possible 
clarification 
as reading 
progresses. 

Accomodations 
possible; 
modify meaning 
of story/text 
to this point 
modify pre
dictions of 
meaning, 
modify con
cepts modify 
word defi
nitions re
structure 
attitudes 

If task incom
plete, re
cycle and scan 
forward, pre
dict meaning, 
structure, 
graphics. 
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For Neisser, perception is not a mere passive 

taking in of stimulus, but " ... an active process of syn-

thesizing or constructing a visual figure" (1967, p. 16). 

What we know of reality " ... has been mediated, not 

only by the organs of sense but by complex systems which 

interpret and reinterpret sensory data" (Neisser, 1967, 

p. 3). Bartlett (1932) advanced the term schema to 

describe those complex systems. Schemata (plural of schema) 

represent "building blocks of cognition" (Rumelhart, 1981, 

p. 4). As Neisser explains it: 

A schema is that portion of the entire perceptual 
cycle which is internal to the perceiver, modi
fiable by experience and somehow specific to 
what is perceived. The schema accepts information 
as it becomes available at sensory surfaces and is 
changed by that information; it directs movements 
and exploratory activities that make more infor
mation available, by which it is further modified 
(1976, p. 45). 

We have schemata for reading which we utilize when they 

seem appropriate (Canney & Winograd, 19~9). 

Neisser asserts that "The existing schema, which 

has been formed by earlier experiences, determines what I 

pick up instead of adding to it" (1967, p. 42). So it is 

that people tend to see what they expect to see. As 

Neisser illustrates the point, "A readiness for letters 

rather than numbers may determine whether a subject 

actually sees B rather than 13 ... " (1967, pp. 123-124). 

When we read we tend to see and understand what we expect 
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to be in the text rather than what is actually in the text. 

Yet perception does more than merely affirm the expecta

tions the perceiver may have, it also provides new infor

mation to the organism. "We cannot perceive unless we 

anticipate, but we must not see only what we anticipate" 

(Neisser, 1976, p. 43). 

Neisser maintains that "Perception is inherently 

selective" (1976, p. 55). What we select when ~,.le perceive 

is determined in part by our expectations. Yet we also do 

not perceive all we expect, even if confirmation of our 

expectations is available in our visual field. We generally 

sample only enough of a visual array to confirm or dis

confirm our expectations. Neisser explains that " ... per

ception is a constructive process, and visual figures, as 

well as verbal hypotheses, are determined by fragments and 

plausible alternatives" (1967, p. 118). As can be seen, 

perception is a complex process. "Perception itself 

depends on the skill and experience of the perceiver--on 

what he knows in advance" (Neisser, 1976, p. 13). 

It is because of the complexity of perception that 

researchers have utilized the tachistoscope as an instru

ment for controlling and studying visual perception 

(Woodworth, 1938). Through the use of a tachistoscope, 

researchers are able to limit a subjects' visual intake of 

stimulus material to milliseconds (thousandths of a second) 



and in that way attempt to analyze and understand some 

aspects of visual perception. Yet even if stimulus 

material is presented to subjects for only a few milli

seconds, that is not the full time available for pro

cessing the stimulus. Processing continues once the 

visual stimulus is removed. This is because the visual 

information is held in short-term storage in memory and 
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can still be processed as long as the information is held 

there. Neisser (1976) has termed this short-term storage 

in memory the icon and states that it lasts from one-half 

to two seconds, depending on the particular conditions 

under which the visual intake occurred. Yet numerous 

studies have demonstrated that subjects are unable to report 

more than a few characters correctly when presented with a 

visual display or random letters or random numbers. Miller 

(1956) observed that "The span of absolute judgment and 

the span of immediate memory impose severe limitations on 

the amount of information that we are able to receive, 

process, and remember" (p. 95). Miller suggests that the 

limitation on the amount of information is approximately 

seven pieces of or "chunks" of information at anyone 

time. 

Sperling (1960) established that we hold more in 

our visual memory for brief periods than what we are able 

to report. Sperling presented three rows of alphabetical 
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characters to subjects and asked them to report what they 

had seen. The average number of characters they were able 

to report ranged from 3.8 to 5.2, which he termed the 

"span of immediate-memory" (p. 26). This span has become 

known as the "span of apprehension" (Neisser, 1967, p. 41). 

Yet when Sperling presented three rows of alphabetical 

characters with four characters per row and identified the 

row to be reported shortly after the offset of the visual 

stimulus, the subjects were able to produce whichever row 

was identified with near perfect accuracy. In this way 

Sperling demonstrated a short-term memory which is able to 

hold information in excess of what can normally be 

reported. 

The number of random characters accurately reported 

from a brief visual display is normally considerably less 

than seven. Neisser (1967) explains this: 

The fact that the span of apprehension averages 
only four or five (rather than the seven 
charc.cteristics of immediate memory) probably 
results from the high rate of encoding. In a 
tachistoscopic experiment the subject must 
read the fading icon as rapidly as possible 
(p. 42). 

Yet it is possible to report letters or numbers far in 

excess of four or five characters when presented rapidly 

if those letters or numbers are arranged in a manner 

meaningful to the subject (Neisser, 1967, p. 196). 

Neisser provides some insight into how this is possible: 



The accuracy with which a briefly exposed stimulus 
is reported must depend on the code that the 
subject has available. If the verbal represen
tation is long and clumsy, he may well forget some 
of it before making his overt reply. This factor 
should be especially important under conditions 
where other limitations on the coding process are 
removed--e.g., with long, clear presentation. 
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Even several seconds of exposure to 149162536496481 
will not permit the subject to report it accurately 
as long as he tries to remember "one four nine one 
six •... " On the other hand, "the first nine squares" 
encodes it succinctly and will generally lead to 
a perfect reproduction" (1967, pp. 43-44). 

This is conceptually similar to Miller's (1956) notion of 

"recoding." As Miller explains it, "Since the memory span 

is a fixed number of chunks, we can increase the number of 

lists of information that it contains simply by building 

larger and larger chunks, each chunk containing more 

information than before" (Miller, 1956, p. 93). 

The notion of a perceiver being able to use chunks 

to handle larger bits of visual information has become 

well established. As Simon (1974) states, "The psycho-

logical reality of a chunk has been fairly well estab-

lished, and the chunk capacity of short-term memory has 

been shown to be in the range of five to seven" (p. 487). 

As a result, when a subject is able to chunk or 

recode letters in some organizational pattern which groups 

the letters together, the subject is then able to identify 

more than if they were identified individually. "The 

'span of apprehension', which can encompass only four or 



five letters when they are unrelated, is far greater if 

they form a word" (Neisser, 1967, p. 196). 

Not only is perception easier and more accurate 

when an individual is able to chunk, but language itself 

has properties which make perception of every element or 

character unnecessary (Smith, 1971). This property of 

language is called redundancy. Garner (1962) defines 

redundancy as the extent to which the sequence of events 

in language is non-random. The nature of redundancy is 

explained: 

When missing or ambiguous portions of a stimulus 
pattern can be supplied correctly by S on the 
basis of the context alone, the missing portions 
carry little or no information. This fact is 
referred to as the redundancy of the language. 
If a language is highly redundant, the relative 
information per symbol is much lower than it 
would be if successive symbols in a message could 
be chosen independently. The extent to which 
the context limits the range of possible contin
uations and makes the next choice dependent upon 
the choices of the preceding symbols is the 
extent to which the language is redundant and 
the information per symbol is reduced (Miller, 
Bruner, Postman, 1954, p. 131). 
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The perceivers' ability to organize and chunk units 

they perceive and the perceiver's ability to use knowledge 

of language to make use of the characteristic of redundancy 

make language units larger than individual letters 

easier to perceive in a visual display. 
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The perceiver's use of redundancy and chunking help 

the individual to reduce the amount of uncertainty re-

garding the material perceived. Garner (1962) explains that 

"the unit of uncertainty and information is called the bit, 

when one bit is the uncertainty involved in an event with 

two possible (and equally likely) outcomes" (p. 4). As 

Smith and Holmes (1971) explain: 

At a rough level of approximation, each feature 
may be regarded as a bit of information (that is, 
it reduces uncertainty by a half), with N features 
or bits of information eliminating all the 
uncertainty among 2N equiprobable alternatives 
(rather less information is required if the 
distribution is not equiprobable). The uncer
tainty among 26 alternatives of the letter domain 
is 4.7 bits if each letter is regarded as equip
robable, and 4.03 bits if the distributional 
redundancy of English is considered (Shannon, 
1951). Because many letters have alternative 
forms, e.g., capitals and italics, we shall 
make the minimal assumption that the uncer
tainty of a letter in isolation or in a random 
sequence is between five and six bits, that is, 
that five or six features are required to 
identify it (p. 400). 

Yet, when the statistical eff9rts of control of letters 

exerted by the language are considered, the entrophy is 

then approximately 2.3 bits per letter and the redundancy 

is about 50 per cent (Shannon, 1951). 

Quastler (cited in Smith & Holmes, 1971) con-

cluded that the limit to the amount of information that 

could be processed during a single brief exposure is about 

25 bits. Yet the number of bits of information necessary 



to identify a single word is considerably less than 25 

bits. 

Smith and Holmes (1971) maintain that: 

Words can be identified with only half the featural 
information that would be required if prior letter 
identification were necessary, provided that the 
features sampled are taken from different locations 
within the configuration (p. 403). 

Smith and Holmes (1971) contend that we do not 

identify letters or words when reading but that meaning 

identification occurs which embraces "both comprehension 

and the utilization of semantic redundancy in sequence of 

words." Using the notion of the identification of 

meaning, it becomes possible for a reader to identify the 

meaning of an entire sequence of words forming a sentence 

with fewer than 25 bits of information. 

Review of Selected Literature 

Research Using a Tachistoscope 
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By definition a tachistoscope is "an apparatus for 

use in exposing visual stimuli, as pictures, letters, or 

words for an extremely brief period, usually a tenth of 

a second." (Random House Dictionary of the English 

Language, 1966, p. 1446). 

The first report of research utilizing a tachis-

toscope as a research instrument was probably a pres en-

tation of the work of A. S. Volkman which was reported 



by Cassey Spencer Payne in 1859 (cited in Taylor & 

Frackenpohl, 1970). 

The tachistoscope has a bountiful history in 

psychological and educational research (Neisser, 1967). 
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As an instrument for studying the nature of perception in 

reading and the reading process itself, the tachistoscope 

has a long history (see Venezky, 1977). 

Widespread use of tachistoscopes as a means of 

studying so many different topics in relation to visual 

perception may seem questionable. Yet as Averback and 

Corriell (1961) have explained it: 

At first thought, it may seem unreasonable to 
study visual perception under the peculiar 
condition of tachistoscopic experime.nts. Some 
question might be raised about whether data 
obtained in this way can be generalized to 
natural perceptual situations. It can be argued, 
however, that in a very real sense the tachisto
scopic situation is not an unnatural one. For 
it is well established that, in scanning 
pictorial or printed materials the eyes do not 
take in information continuously .... They 
fixate first on one point and then move rapidly 
to another .... Thus, normal vision involves 
the processing of discrete exposures very much 
like those presented in a tachistoscope (pp. 309-310). 

With particular regard to reading, the use of a 

tachistoscope as a means of understanding visual perception 

may be of particular benefit: 

There are many rapidly presented visual stimuli 
encountered in the environment. For literate 
adults the most important and continuing visual 
experience is reading, and reading if nothing 
else is a task of viewing a rapid succession of 
brief visual exposures containing large amounts 
of information (Haber, 1970, p. 110). 



Woodworth and Schlosberg (1954) compare the movements of 

the human eye to a tachistoscope, observing that by 

moving from one fixation to another the eye is in effect 

a tachistoscope. 

33 

If an individual is reading at a natural rate of 

250 words per minute, he is reading at a rate of four or 

five words per second (Smith, 1971). Since visual infor

mation is picked up during very brief periods of a 

hundredth of a second or less (Smith, 1975) and the average 

interval period between fixations is about a quarter of a 

second (Smith, 1978), the number of fixations per second 

is limited to approximately four. This then makes for very 

rapid visual perception and processing of the visual input 

very rapid during reading. This speed of perception and 

processing of visual information is similar to what must be 

done with tachistocopically presented material. This 

indicates the potential validity of the tachistoscope as 

an instrument for sampling perception during reading. 

In contrast to such views, however, is the position 

advanced by McConkie (1983) that tasks involving per

ception of tachistoscopically presented material and 

normal reading are quite different. McConkie explains 

that significant .differences exist between the nature of 

the responses called for with each mode of presentation 

and the nature of the visual stimuli itself. Yet McConkie 
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concedes that tachistoscope presentation of material and 

a single fixation during reading are alike in that "the 

visual system is exposed to a relatively stable retinal 

pattern for a brief period of time" (p. 66). This study, 

however, is not designed to extend beyond visual per

ception in a single fixation or to even suggest what 

might happen during multiple fixations within a text. 

The Goodman Model of Reading is based on the study of 

natural reading of whole corrected texts (Goodman, 1982). 

Such natural reading involved regressions, self-corrections, 

varying spans of fixation and other visual behavior not 

accounted for in this study. 

Cattell (1886) reported on experiments he per

formed in which visual stimuli (letters, words and pictures) 

were placed on a rotating drum (termed a "physiological 

kymograph", p. 64) and rapidly exposed to the subjects. 

Cattell found that the nine subjects in his experiment 

were able to identify words which did not form sentences in 

1/4 second per word. Yet when the words did make a 

sentence they were identified at a rate of 1/8 second per 

word. Basically Cattell found that sentences are read 

easier than words, words read easier than letters, letters 

identified easier than pictures. 
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Cattell also learned through his experiments that 

the rate at which a subject was able to read in a foreign 

language was directly related and proportional to the 

subject's familiarity with that language. 

Cattell's finding that sentences are easier to read 

than words has been born out through subsequent research. 

Hamilton (1907) found that context was an important 

determining factor in word recognition: 

In the first place it has been found that every 
form of experiment in reading which has been 
undertaken, the influence of context as a 
condition of word recognition is strongly in 
evidence. It also has been found that for all 
subjects ranging from about the age of nine or 
ten up to maturity the constituent elements of 
context, i.e., the phrase, the sentence, the 
paragraph, etc., have each a definite measur
able value as an aid in the perception of 
words (p. 52). 

Morton (1964) had subjects identify single words 

in three different settings: high probability contexts, 

low probability contexts, and no context. Using a tach-

istoscope as an instrument for presenting the settings, he 

was able to determine the threshold time for identifying 

the target word. In keeping with Cattell's findings, 

Morton found the threshold time for identifying the target 

word to be significantly lower for the two settings in 

which context was provided than for the word presented 

without a context. Further, Morton found the threshold time 
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for identifying the target word to be significantly lower 

for the high probability context than for the low pro-

bability context. 

Tulving and Gold (1963) examined a similar problem. 

They also used a tachistoscope. Sentences typed in upper 

case letters which provided a context for the target words 

were shown in the upper part of the pre-exposure field 

just before the target word was flashed. Recognition 

threshold levels were then determined for the target word 

when the pre-exposure context was relevant to the target 

word and when that same context was not relevant. They 

discovered that the target word was identified at a sig-

nificantly lower recognition threshold for relevant 

contexts than for non-relevant contexts. Tulving and 

Gold concluded that the amount of feat ural information 

needed to identify a word is directly related to the 

amount of contextual information available for that word, 

with the two sources of-information being to some extent 

interchangeable and mutually supportive. These two sources 

of information are expanded and elaborated upon by Smith 

(1975) : 

Two quite different sources of information are 
involved in reading; one source is the author 
(or the printer) who provides what might be called 
visual information, which is the ink marks on the 
page. This is the kind of information that is 
lost if the lights go out. The other source is 
in the reader himself, who provides nonvisual 



information, which is available even when 
his eyes are closed. Put in another way, 
reading involves information that the 
reader receives through his visual system 
and information that he already has 
available in his head, in cognitive 
structure (p. 50). 

That two forms of information are utilized by 

the reader accounts for the view that "reading is only 

incidentally visual" (Kolers, 1969, p. 8). 

Miller (1956a) used a tachistoscope to study 
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the perception of sentences. He used fifty sentences which 

were arranged and presented in two different orders. The 

first order was in the form of a coherent text in which 

the sentences were sequenced in such a way that they 

logically progressed from one sentence to the next. In 

the second order the sentences were randomly arranged so 

that no logical or linguistic connection could be made 

between sentences. The sixteen subjects were asked to 

identify and locate either letters or words within the 

context of the sentences. Miller found a difference in 

favor of the meaningful order which was significant beyond 

the .05 level for the identification of letters and beyond 

the .02 level for identification of words. Miller con-

cluded that "The tachistoscopic presentation of sentences 

is facilitated when the sentences are presented in a 

meaningful as compared with a random sequence" 



(1956a, p. 654). This finding has been supported by 

further research (Pierce & Karlin, 1957). 
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In these studies the visual information which was 

available to the subjects was the same in both cases, 

varying only in the order of presentation. Yet the 

subjects were better able to apply nonvisual information 

when the sentences were presented in a meaningful sequence. 

Robinson (1934) found that a story presented in its 

natural order was a much better predictor and test of 

perception span when reading than "the usual tachistoscope 

test" (p. 135) which involved the presentation of random 

characters or words. 

Cattell's finding that words are perceived more 

rapidly than individual letters has been well born out 

through several research studies (Reicher, 1969; Wheeler, 

1970; Mezrich, 1973). Thompson and Massaro (1973) per

formed research which supported the finding that words are 

perceived more rapidly and accurately than individual 

letters, yet also that this effect could be eliminated by 

adequately controlling for redundancy. 

The questions and specific research procedures 

have been expanded and more thoroughly examined since the 

time of Cattell's research. 
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Several research studies have compared the speed 

of identification of words with the speed of identifica

tion of random letter strings or orthographically legal 

non-words (Bryden, 1960; Chambers & Forster, 1975; 

Manelis, 1974; McClelland, 1976; Smith & Haviland, 1972). 

Throughout all such studies words have been found to be 

identified more rapidly and with greater accuracy than 

either random letter strings or orthographically legal 

non-words. 

Chambers and Forster (1975) compared the rate of 

identification of high frequency words, low frequency 

words, orthographically legal non-words, and random letter 

strings. They found words to be processed faster than 

legal non-words and high frequency words processed faster 

than low frequency words. High frequency words, low 

frequency words and orthographically legal non-words were 

all processed faster than random letter strings. 

Krueger (1970) tachistoscopically presented a 

target letter above a six letter word or a six letter non

word. The subjects indicated whether the word or non-word 

contained the indicated letter. Krueger found that 

subjects responded faster and more accurately for words 

than for non-words. That words are perceived more accu

rately and more rapidly than non-words has been supported 
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by other research (Baron & Thorston, 1973; Chambers & 

Forster, 1975; Estes, 1975; Manelis, 1974; McClelland, 1976; 

Smith & Haviland, 1972; Wheeler, 1970). 

Smith (1969) learned through a tachistoscopic 

experiment testing the subjects' perception of letters 

that there is a relationship between the amount of 

redundancy available in a letter string and the amount of 

featural information necessary to identify it. The greater 

the redundancy the less the amount of featural information 

necessary for identification. 

Shannon (1948) devised a method of determining the 

amount of redundancy and entropy found in printed English. 

Shannon defined redundancy as a measure of "the amount 

of constraint imposed on a text in the language due to its 

statistical structure" (1951, p. 50). Entropy was defined 

as "a statistical parameter which measures, in a certain 

sense, how much information is produced on the average for 

each letter of a text in the language" (Shannon, 1951, 

p. 50). Miller, Bruner and Postman (1954) used Shannon's 

method of determining redundancy and entropy in a study 

which examined the subject's ability to perceive tachisto

scopically presented approximations to words. The pseudo

words used in the study were constructed by using a 

procedure outlined by Shannon (1951). 
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The pseudowords were grouped according to their 

degree of approximation to English, ranging from zero-

order with no approximation to English spelling to fourth-

order with a relatively high degree of approximation to 

English spelling. The pseudowords were then presented by 

the use of a tachistoscope for differing lengths of 

exposure duration. Miller, Bruner and Postman (1954) 

reported that "The most nonsensical pseudowords (zero-

order) yield the lowest scores, and the most sensible pseudo-

words (fourth-order) yield the highest scores" (p. 135). 

So it appears that the more the subject was able to apply 

basic knowledge about the structure of English spelling when 

perceiving the pseudowords, the more accurately and com-

pletely the subject was able to report the stimulus which 

was presented. Miller, Bruner and Postman (1954) summar-

ized their findings in this way: 

The number of letters identified correctly 
increases when the stimulus sequence provides 
a context familiar to the observer. When the 
sequence is a word, for example, a larger 
absolute number of letters is perceived under 
given exposure conditions than if the sequence 
is nonsense. Thus it appears that context 
improves recognition (p. 139). 

Several studies (Aderman & Smith, 1971; Gibson, 

Pick, Osser, & Hammond, 1962; Reicher, 1969; Wheeler, 1970) 

have demonstrated that letters are easier to identify when 

embedded in words than when either presented alone or in 
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non-words. This would seem to be further support for the 

notion that context improves recognition. 

Pillsbury (1897) created non-words by deliberately 

altering one or more letters in the spelling of English 

words. This was done by either omitting one or more 

letters, blurring the letter by overtyping it with "x", 

or replacing the letter with another letter. This 

resulted in spellings such as: 

biagust 

nxious 

eaxth 

forengn 

aprxcxt 

which were respectively read as: 

disgust 

noxious 

earth 

foreign 

apricot (pp. 379 and 391) 

When asked about what they had seen, most subjects did not 

report seeing the alteration. Only 40 percent of the 

omissions were detected; only 22 percent of the replace

ments were detected; and only 14 percent of the typeovers 

were detected. Pillsbury (1897) stated the following in 

the conclusion to the report on his study: 
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The word gave rise to certain peculiar effects upon 

consciousness. 

1. It fixed and made definite the letters, and seemed 

to connect them with the whole of consciousness; 

2. unless the letters were formed into a word, they 

could not be remembered; and 

3. in some cases, when the word was read, the letters 

were not perceived (p. 393). 

So it is that perceiving the letters in Pillsbury's study 

as words was a functional in perceiving and remembering the 

letters. 

Kolers (1969) summarizes the importance of 

research such as Pillsbury's" 

Perhaps tachistoscopic studies are the best proof 
that word recognition does not require the 
identification of each of the letters in a word. 
In those studies (8), as most people know, words 
spelled correctly are often misperceived and 
pseudowords are identified as real similar
looking words. The point to be made is that 
recognition in any case is not a reproductive 
process but a constructive one (p. 11). 

Each of the findings reported thus far are in 

keeping with what would be predicted on the basis of the 

Goodman Model of Reading. Meaningful texts are more 

central to the reading process than individual sentences; 

sentences are more central to the meaning than words; words 

are more central than non-words,letter strings or indi-

vidual letters. It is possible to make non-words more 



like language than letter strings by providing for 

redundancy, a basic characteristic of language. Goodman 

(1971) explains that the more characteristic of language 

a particular piece of material may be, the easier it is 

for the perceiver to process. 

Kohlers and Katzman (1966) used a tachistoscope 

to present one letter at a time for subjects to view. 
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One group of letters presented was selected because they 

could be viewed as forming two separate three letter words 

or one six letter word (e.g., "father" could be viewed as 

being "fat" and "her" or as "father"; "hasten" could be 

viewed as "has" and "ten" or "hasten"). The letter 

sequences were serially presented as that letter appeared 

on the same part of the viewing screen. Variables con

sidered in this experiment were the kinds of words 

presented, the interval between the third and fourth 

letters, and the visual duration of the individual letters. 

Even when the time lapse between the third and fourth 

letter was 22 percent of the total presentation time for 

all six letters, the probability of detecting a single 

six letter word rather than two distinct three letter words 

was high. This research finding is consistent with the 

notion advanced by Bever (1973) that "One outstanding 

characteristic of human perception is that we tend to 

organize our conscious perception of the world in terms 



of the highest available level of organization" (p. 149). 

This may partially explain the findings consistently 

reported and described in this literature review which 

yield positive results in favor of larger units of 

perception in reading. 

Perception of Non-alphabetical Characters 
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Surprisingly little research has been conducted 

which examines the tachistoscopic presentation of 

numerals. Much of what has been written on the topic 

concerns the use of the tachistoscope as a device for use 

in mathematics instruction (e.g., see Phillips, 1954; 

Willey & Billington, 1951). Phillips (1954) reported that 

the use of a tachistoscope in number training was actually 

less effective than practice from a mathematics workbook. 

Attempts to increase the speed of perception of mathemati

cal characters were not successful during the Phillips 

(1954) study. Attempts to speed up the perception of 

mathematical characters or to increase the span of 

apprehension for such characters "showed no gain in any 

of the groups over the training period" (Phillips, 1954, 

p. 467). Renshaw (1945) provides a possible explanation 

for Phillips (1954) later finding when he asserted: 



In tachistoscopic work the explosure time/length 
of material relation is a function of grouping 
and field-organization in perception. Concepts 
such as the "span of attention" or "span of 
visual apprehension" must be specified in terms 
of the developmental level of skill of the 
perceiver (p. 230). 

In other words, the ability of the perceiver to chunk 
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(Miller, 1956) and his perceptual readiness (Bruner, 1957) 

with schemata (Rumelhart, 1981) the perceiver can apply 

combine to yield the "developmental level of skill of 

the perceiver" (Renshaw, 1945, p. 230). The ability of 

subjects to perceive a line of numerals will therefore 

depend on those three variables acting in combination. 

Bryden (1960) studied the tachistoscopic presen-

tation of nonalphabetical material. Specifically, he 

studied the tachistoscopic presentation of geometric 

shapes. Bryden compared the perception of geometric 

shapes with the perception of letters. Bryden hypothesized 

a difference in eye movements for geometric shapes and 

letters: 

Since one does not have as much experience in 
reading non-alphabetical material as alphabetical 
material, there presumably would not be the same 
tendencies towards eye movements established for 
forms as there are for letters (p. 78). 

Yet Bryden reports that subjects tended to report both 

letters and forms in a left-to-right manner. Based on 

three experiments comparing geometric shapes with letters, 

Bryden concluded, "The results indicate that there are 



important differences between tachistocopic perception of 

alphabetical and non-alphabetical material" (p. 83). 

An overall summary of what is believed to occur 

upon the presentation of visual stimulus material through 

a tachistoscope has been presented by Rumelhart (1970): 

At the onset of the stimulus display a repre
sentation of the physical stimulus is registered 
in a visual information store (VIS). On the 
offset of the display the information in this 
store is assumed to decay. Whenever infor
mation is available in the VIS, a pattern 
recognizer is assumed to extract information 
about the image at a rate determined by the 
clarity of the stored information. Hence, 
as the image becomes degraded the rate at 
which information can be extracted by the 
pattern recognizer slows down. As soon as 
enough information has been extracted from 
the display to recognize any of its elements 
the name of that element is transferred to a 
short-term memory store (STM). Decay from the 
STM store is assumed to occur relatively much 
slower than decay from the VIS (pp. 191-192). 

Mixed Language Texts 

Kolers (1966) studied the reactions of subjects 

who were literate in both English and French. Such 

ability to read and write in two languages has been 

termed biliteracy (Goodman, Goodman, & Flores, 1979). 

The biliterate subjects in Kolers' study were asked to 

read texts which were mixed, using words drawn both from 

English and French such that the subjects' ability to 

predict the language from which any particular word was to 

be drawn was no greater than .50. One way Kolers checked 
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on the subjects' ability to handle such texts was to check 

comprehension. Kolers summarized his findings: 

Bilinguals comprehend material in their native 
language better than material in the foreign 
language, but connected discourse made by sampling 
haphazardly from each of a bilinguals two 
dictionairies is comprehended virtually as well 
as the average of the unilingual texts (1966, p. 371). 

Kolers also checked the subjects' ability to deal 

with the mixed language-text by having each subject read a 

mixed language text aloud as rapidly and accurately as they 

could. The subjects made two particular types of miscues 

which are relevant to the present discussion. 

The first type of miscue could be termed a trans-

lation miscue. That is, the subject would read the French 

translation of a term where the English form was present 

in the text or vice versa. So it was that the subject 

might read porte for door or de sac for his or vice versa. 

The second type of miscue was word order. The 

passages used contained distortions of normal syntax for 
I~--"---·---··-

both English and French. For example, the passage said, 

"made resound the earth" or "in a cell dark." In many of 

the cases the subjects restored the word order to the 

more common pattern which would be found in one language. 

It is interesting to note that frequently the 

subjects were not aware of making either the translation 

miscues or the word order miscues. It seems instead that 
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the subjects were focusing primarily on the meaning of the 

passage and not on the pri.nted form present in the text. 

One possible explanation of such behavior can be 

derived from Chomsky (1965). The subjects may formulate 

a deep structure on the basis of some rule which the 

subject controls. The subject's representation of that 

deep structure through a surface structure may then include 

translations from one language to another or a rearranging 

of the word order of the sequence so long as that surface 

structure is consistent with the understood deep structure. 

The particular language which was used to present 

the message was not easy to recall (Kolers, 1966). Doob 

(1957) found a similar effect among speakers of different 

African languages. So it is that Kolers believes that the 

subject "is treating words as symbols and is operating on 

them in terms of their meanings and their relations to 

other symbols" (Kolers, 1973, p. 48). The person who is 

literate in a language does not just see the words on the 

page but sees "the concept the words represent and not just 

the words themselves" (Kolers, 1973, p. 46). 

If indeed subjects see the concept behind the words 

instead of the words themselves, then those subjects bi

literate in the languages involved may report a response 

which maintains the meaning of the presentation but which 

are not true to the language of presentation. 
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Mixed Word Order 

Miller and Selfridge (1950) examined the relation

ship between linguistic structure and recall of words 

within that structure. In a manner similar to the one 

used by Shannon (1948), they determined an ordered rating 

for the redundancy of words in English. Their ratings 

ranged from a zero-order approximation in which words were 

randomly selected from a dictionary to a seventh-order 

approximation where an individual was told six consecutive 

words in the order and asked to guess the seventh. The 

zero-order approximations were without sense whereas the 

seventh-order approximations had a very close fit to 

natural language. 

Miller and Selfridge (1950) read the different lists 

of words to groups of subjects and asked them to immediately 

recall the lists. The subjects' abilities to recall the 

lists improved as the approximation to English increased. 

Bransford (1979) concludes, "this suggests that the 

ability to form linguistically appropriate structure is 

also an important determinant of recall" (p. 96). 

Perception 

Studies which use a tachistoscope as an instrument 

for presentation of visual stimuli are considering the 

nature of visual perception. Perception has been defined 

as "the process of ext.racting information from stimulation 
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emanating from the objects, places, and events in the world 

around us" (Gibson & Levin, 1975, p. 13). Bruner (1957) 

characterized perception as "an act of categorization" 

(p. 123). In order to perceive the organism must in some 

way be prepared for perception: 

Our basic axiom has already been stated--that 
perceiving is a process which results from 
the stimulation of a prepared or eingestellt 
organism. A second axiom concerns the operation 
of such directive factors: given a stimulus 
input of certain characteristics, directive 
processes in the organism operate to organize 
the perceptual field in such a way as to 
maximize percepts relevant to current needs 
and expectations and to minimize percepts 
inimical to such needs and expectations (Bruner & 
Postman, 1949, p. 297). 

The expectations of the perceiving organism determine the 

perception: 

The organism in perception is in one way or 
another in a state of expectancy about the 
environment. It is a truism worth repeating 
that the perceptual effect of a stimulus is 
necessarily dependent upon the set or 
expectancy of the organism (Bruner & 
Postman, 1949, p. 206). 

The perceiving organism's expectations enable the organism 

to search efficiently and effectively for information 

(Miller & Johnson-Laird, 1976). The role o~ expectation 

in perception is quite strong (Bruner & Postman, 1949). 

Haber (1966) reports that there definitely is a "set" 

effect on perception, though we cannot accurately judge 

whether the set affects perception itself or our responses 

to the perception. Rumelhart and Ortony (1977) state that 



they "see no great discontinuity bet.ween perception and 

comprehension. Perception is comprehension of sensory 

input" (p. 110). Perception, then, is "an active process, 

not a passive registration of energies impinging will

nilly on the receptors" (Miller & Johnson-Laird, 1976, 

p. 132). 

Development of Perceptual Abilities 

The process of conducting an efficient and 

effective search is based on expectations and needs as 

based on experience. So it is that "children do not 

spontaneously search for things in an efficient way" 

(Miller & Johnson-Laird, 1976, p. 134). The perceptual 

abilities of children are described by Neisser (1976) in 

this way: 

Information pick-up is crude and inefficient at 
first as are the perceptual explorations by 
which the cycle is continued. Only through 
perceptual learning do we become able to per
ceive progressively more subtle aspects of the 
environment (pp. 61-62). 
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This view is consistent with research showing that children 

do not respond well to tachistoscopic presentation of 

material (Forgays, 1953; Griffing, 1896). 

Griffing, (1896) tachistoscopically presented 

groups of letters to children. He found that children's 

abilities to perceive rapidly presented letters increased 

sharply with age, reaching a mature level of perception in 
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about the seventh or eighth grade. Children between the 

ages of seven and nine reported only one letter per presen

tation, with Griffing explaining that such a low number 

"would be less if the element of chance were eliminated ll 

(1896, p. 231). Griffing seems to believe that such low 

scores for children "is a function of individual growth" 

(p. 231). Yet it also seems to be a distinct possibility 

that such young children had difficulty either in focusing 

their attention or in understanding what was expected of 

them in the experiments. 

Forgays (1953) studied the perception of tachisto

scopically presented words with individuals ranging from 

the second grade upward in educational level. Forgays' 

research supported the notion that "in late adolescence 

and adulthood the accuracy of word perception is related to 

the field of vision in which words are exposed" (p. 167). 

He went on to conclude, that "this differential accuracy 

is not present during the period roughly corresponding to 

the educational grade years two through seven." Forgays 

concluded that "Total recognition of words was found to 

increase significantly with increase in educational 

experience II (p. 168). 

In 1927, Hoffman (cited in Woodworth & Schlosberg, 

1954) found that the span of apprehension for tachisto

scopically presented letters and words advanced with grade 
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in school a.nd that the span for words increases much faster 

and further than the span for letters. 

For an excellent theoretical discussion on 

development as a factor in perceptual abilities and review 

of pertinent literature, see Bower (1978). 

Reaction Time 

Haber (1965) found that giving the subjects know-

ledge of the stimulus word prior to its presentation 

greatly increased the probability of the subjects being 

able to perceive all the letters in the word (p<. 001). 'rhis 

is definitely in keeping with what would be expected. Prior 

knowledge of the word greatly increases the subjects 

ability to accurately predict that word. Yet without such 

prior knowledge of the stimulus, a large number of possi-

bilities exists for what the stimulus might be. The 

larger the number of possibilities for what a stimulus might 

be, the more information the brain needs to make a decision 

and, therefore, the longer perception takes (Smith, 1975a). 

As a result, "reaction times show, generally, linear 

increases with increased stimulus uncertainty" (p. 306). 

Smith (1975a) cites a fundamental rule of recognition: 

The fundamental rule is this: the greater the 
number of alternatives, the more time is 
required for a decision (Garner, 1962). 
Recognition is never instantaneous. We may be 
able to identify a letter or a word if it comes 
from a small set of known alternatives--when we 



know in advance that it is a vowel, or the name 
of a flower--but the same letter or word will be 
quite unrecognizable if it comes from a larger 
set of alternatives (p. 306). 
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Iconic memory lasts for 250 msec. regardless of whether the 

visual image is presented for 4 msec. or for 200 msec 

(Haber, 1970). It 'can then be concluded that a visual 

stimulus which holds a great deal of uncertainty for the 

perceiver may be processed only to a limited degree before 

the icon fades. 

Optimal Conditions 

Conditions under which subjects can report stimuli 

to an optimal degree have been established through almost 

a century of tachistoscopic research. Woodworth (1938) has 

presented four conditions necessary for subjects to report 

stimuli to an optimal degree: 

1. the pre-exposure field must be about the same 

brightness as the exposure field, 

2. a visible fixation point which enables the subject 

to look in the right direction, 

3. a dark post-exposure field, 

4. a duration of exposure long enough to afford a 

clear view of the field and short enough to prevent 

the subject from getting two views. A safe 

exposure would be one of up to 100 msec 

(pp. 687 - 6 88) . 



Smith (1971) indicates: 

But 50 msec. is a sufficient exposure for all 
the information that the viewer can pick up from 
a single fixation. It will make no difference 
if the stimulus is removed after 50 msec. or 
left for 250 msec., he will still report the same 
amount of information. Eyes pick up usable 
information for only a fraction of the time that 
they are open, ... they can pick up new information 
no faster than four times a second (p. 91). 

It seems that the style or form of type used in 
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producing the stimulus items affects its readibility and 

the optimal conditions of exposure. Massaro, Taylor, 

Venezky, Jastrzembski, and Lucan (1980) report that upper-

case letters are more difficult than their lowercase 

equivalents. It seems that lithe reader must maintain a 

lower span of apprehension in terms of visual angle in 

order to read uppercase text at the same rate of lowercase" 

(Massaro f et al., 1980, p. 13). 

Conclusion 

The studies cited in this review provide a massive 

quantity of data which has been gathered over a hundred 

years of experimental research. The Goodman Model of 

Reading has been formulated on the basis of the reading 

behavior of hundreds of individuals over a period of more 

than twenty years of naturalistic research. In spite of 

strongly different approaches to investigation between 

the experimental and naturalistic research, the evidence 

gathered during a hundred years of tachistoscopic research 



has been consistent with what would be expected on the 

basis of the Goodman Model of Reading. 

The experimental research presented in this 

57 

chapter has been without a particular theoretical orien

tation to reading. It has instead been a means of 

investigating questions of perception, development or 

memory from the perspective of cognitive psychology, 

linguistics, or psycholinguistics. To integrate the 

knowledge from those fields with the understanding of 

reading being sought in the field of education requires a 

theoretical orientation toward reading which is consistent 

with the knowledge drawn from those fields. The Goodman 

Model of Reading provides such an orientation. This study 

attempts to move beyond the level of understanding available 

through the traditional tachistoscopic studies to a deeper 

understanding of the processes involved during a single 

fixation in reading. It is only through the use of a 

sound theoretical approach to reading that such a deep 

understanding can be reached. 

This study has asked basic questions about per

ception during a single fixation in reading and has used 

the Goodman Model of Reading to predict ~ priori how the 

performances of the subjects would generate answers to those 

questions. This study has attempted to validate, refine or 

refute specific points of the Goodman Model of Reading as 

it relates to perception. 



CHAPTER 3 

DESIGN OF THE STUDY 

The purpose of the study was to test in a 

controlled situation those aspects of a psycholingusitic 

theory and model of the reading process which specifically 

deal with perception. This study was conducted by examining 

college subjects' perceptions when they were tachisto

scopically presented with ten lines of print. 

The subjects were asked to report what they saw 

after viewing each line of print presented through the use 

of a tachistoscope. The resulting data permits analysis 

of the perceptual abilities of the eighty-two college 

subjects. 

The study addresses two research questions: 

1. What differences, if any, are evident for the 

number of characters accurately reported between and among 

the lines of print? 

2. To what extent do subjects report a meaningful, 

language-based response for each group of lines of print? 

The study was designed to contribute to our under

standing of perception during reading. Specifically the 

study focuses onthe following issues: 
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1. the size of the perceptual unit in reading, 

2. the necessity of having a language familiar to the 

reader for reading to occur, 

3. the subjects characteristic of making sense of 

what is presented 

4. the role of prediction in terms of expect ion and 

set in the reading process. 

5. the role of the reader's cognitive input when 

reading. 
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The purpose of this chapter is to describe the 

design of the study. This description includes the 

following: (1) the research questions and their theoreti

cal bases, (2) the subjects, (3) sample size, (4) the lines 

of print, (5) the tachistoscope, (6) the questionnaire, 

(7) the procedure, (8) the pilot study, (9) data treat-

ment, and (10) the statistical analysis. 

Research Hypotheses and Their Theoretica1- Bases 

Based on the model of reading which has been 

developed by Kenneth S. Goodman, these hypotheses have been 

designed to reveal information which would reflect the 

usefulness of the Goodman Model of Reading as an accurate 

and predictive instrument. As Goodman himself states, 

"My effort has been to create a model of the reading 

process powerful enough to explain and predict reading 

behavior .... " (1982, p. 5). These hypotheses have been 



tested in a controlled setting in which the lines of print 

were rapidly presented to the subjects. The lines of 

print varied in terms of being recognizable and meaningful 

to the individual subjects. The lines of print were pre

sented at such a speed so as to allow only one visual 

fixation per subject per line with the subjects then being 

asked to report what they had seen in the display. 

The following research hypotheses have been 

formulated on the basis of an understanding of the Goodman 

Model of Reading as presented in the writings of 

Kenneth S. Goodman and as supported by the view of per

ception advanced by Neisser (1967, 1976) and the view of 

memory and perception posited by Miller (1956). These 

research hypotheses serve as instruments for testing the 

predictive validity of one aspect of the Goodman Model of 

Reading as it deals with perception. 

It was predicted that the subjects in this 

study would be able to report varying numbers of 
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characters to varying degrees of accuracy, depending on the 

nature of the characters and the organization of the 

characters within each line. It was predicted that the 

subjects would report the lines of print in the following 

descending order for both number and accuracy: 

1. Meaningful English sentence 

2. English word 



3. English pseudoword 

4. Sentence of English words in mixed order 

5. Mixed English/Spanish sentence 

6. Portuguese sentence 

7. Series of consecutive numerals representing 

first nine square 

8. Lowercase alphabetic characters 

9. Irregular geometric shapes 

10. Hebrew sentence. 
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Based on this set of predictions and for the purpose 

of analysis and tabulation, the lines of print have been 

grouped according to the anticipated ability of the subjects 

to apply prior knowledge in perceiving and recording those 

lines of print. Both the groupings and the rational basis 

for those groupings follow: 

Group 1: Both the meaningful English sentence and 

the English word form Group 1. Both lines of print repre

sent significant units of perception in reading. Research 

evidence indicates that English sentences are perceived 

more rapidly than English words (Cattell, 1886; Hamilton, 

1907; Morton, 1964). Words have also been found to be 

more rapidly perceived than letter strings, pseudowords, 

or single letters (Bryden, 1960; Cattell, 1886; Chambers & 

Forster, 1975; Manelis, 1974; McClelland, 1976; Mezrich, 

1973; Reicher, 1969; Smith & Haviland, 1972; Wheeler, 1970). 
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These two lines of print have been grouped together to form 

Group I because both are significant and meaningful units 

in written language. In the condition of this study, both 

may be perceived near perfectly by all subjects. 

Group 2: The English pseudoword, the nonsense 

sentence and the sentence of mixed English and Spanish 

form Group 2. All three lines have some of the character

istics of written English necessary to form a coherent and 

meaningful unit as a whole. Goodman (1971) maintains 

that the more characteristics of natural language a particu

lar sequence may have the easier it is for the perceiver 

to handle. The research of Miller, Postman and Bruner 

(1954) support Goodman's view. Goodman's position is 

further supported by the theoretical position advanced 

by Neisser (1967, 1976). 

Group 3: The Portuguese sentence is the single line 

of print which comprised Group 3. This line is unique 

because it utilizes the alphabetical characters of English 

but represents a completely different linguistic form. 

Cattell (1886) found a subject's ability to read in a 

foreign language to be directly proportional to that sub

ject's familiarity with the language. Subjects in this 

study were not expected to be fluent in Portuguese. Conse

quently, perception of that line of print was predicted to 

be slower and less accurate than for English or English-like 
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lines. Yet readers have schemata for reading (Canney & 

Winograd, 1979). The subjects were expected to be able to 

apply some of the schemata they have formed for reading 

foreign language (particularly Spanish, since Spanish was 

common in the region of the country where the research was 

performed) when this line of print was presented. 

Group 4: Both the line of consecutive numerals 

representing the first nine squares and the line of lower

case alphabetic characters formed Group 4. The line of 

consecutive numerals representing the first nine squares 

was predicted to have been perceived as a series of random 

numerals unless the subject had a readily accessible 

schema for the first nine squares presented in a consecu

tive series (Neisser, 1967). It seemed unlikely that the 

subjects would have such a schema readily available. 

Because both lines seemed likely to have been perceived as 

random arrangements of characters which were readily 

recognizable to the subjects, these lines were grouped 

together to form Group 4. 

Group 5: The irregular geometric shapes and the 

Hebrew sentence were combined to form Group 5. Geometric 

shapes have been perceived differently than alphabetical 

material when presented tachistocopically (Bryden, 1960). 

Individual features had to be identified separately since 

the redundancy of language was unavailable. Subjects were 
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not able to apply whatever schemata thay may have had 

available for reading when the irregular geometric shapes 

are presented. The same was true for the Hebrew sentence 

since the characters in the Hebrew alphabet do not resemble 

those of the English alphabet. Because the subjects were 

unable to apply existing schemata for accurately perceiving 

and reporting these lines, they were grouped together to 

form Group 5. 

The following research questions and hypotheses 

elaborate and support the order of reporting predicted on 

the basis of accuracy and number earlier in this section. 

Research Question 

vlliat differences, if any, will be evident for the 
number of characters accurately reported between 
and among the lines of print? 

HO: The number of characters accurately reported 
1 

for the lines of print in Group 1 will be greater in 

statistical significance than the number of characters 

accurately reported for any other group of lines. 

Rationale. Goodman views reading as being a 

language process (1982). The more central a series of 

characters is to the reading process, the easier it is 

for the reader to handle (Goodman, 1971). Bever (1973) has 

inferred from the evidence that humans tend to organize 

their perceptions at the highest level of organization 

available. By organizing each of these lines of print at 
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the highest available level, the subjects should be able to 

hold them in iconic memory 19n9 enough to transfer them to 

short-term memory and then accurately report them. The 

ability to report them should be almost total for both 

lines of print. 

HO: The line with a meaningful English sentence 
2 

will be reported with statistically significant greater 

accuracy and completeness than the line with an English 

word. 

Rationale. The rationale for this hypothesis is 

basically the same as for hypothesis 1 with some minor 

modifications. Goodman (1982a) has written, "the most 

significant unit in reading is not the letter, word, or 

sentence, but the clause" (p. 26). The meaningful English 

sentence to be used in this study is but one clause. There-

fore, both the sentence as a unit and the clause which 

comprises it represent the highest level of organization 

the subject can employ when perceiving it. That a sentence 

is easier to perceive than a word is consistent with 

previous research (Cattell, 1886; Smith, 1971, 1978). 

Beyond that, each word in the sequence will be embedded in 

a meaningful context, making each word in this sequence 

easier to identify than a word presented in isolation, 

consistent with the research of Tulving and Gold (1963) and 

Morton (1964). The notion being advanced here is that this 



sentence represents the highest level of organization 

available to the subjects and that the speed and accuracy 

of recognition will be facilitated by the meaningfulness 

of the sequence. 

HO: The number of characters accurately reported 
3 

for the lines of print in Group 2 will be statistically 

significantly greater than the number of characters 

accura"tely reported for Groups 3, 4, or 5. 

Rationale. Group 2 is comprised of the English 
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pseudoword, the sentence of English words in a mixed order, 

and the sentence of mixed English and Spanish words. 

Readers have schemata for reading which they apply to the 

reading process when engaged in it (Canney & Winograd, 1979). 

Subjects will be able to apply those schemata to a limited 

extent when perceiving each of these three lines. That 

application of reading schemata will be limited because of 

the absence of either the syntactic or semantic cuing 

systems in each of the three lines. Each of these three 

lines represents an approximation to English in the sense 

that each contains one or more of the cuing systems 

necessary for reading in English: graphophonic, syntactic 

and semantic. The use of these limited cues will enable 

the subjects to perceive these lines with greater efficiency 

than any of the lines in Group 3, 4, or 5. 



HO: The number of characters accurately reported 
4 

for the Portuguese sentence which comprises Group 3 will 

be statistically significantly greater than the number of 

characters accurately reported for Group 5 but will not be 

significantly different from the number of characters 

reported for Group 4. 

Rationale. Subjects perceiving this line of print 
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will be able to draw from the same alphabetical system used 

in English orthography. The alphabetical system used in 

English orthography represents a set of already existing and 

well established schemata from which each subject will be 

able to draw. While the syntactic and semantic cuing 

systems will not be available for those not literate in 

Portuguese, the graphic aspects of the graphophonic system 

will be available. This will result in a significantly 

different accuracy of reporting and number of characters 

reported than for those lines of print in Group 5. However, 

there will not be a significant difference in the number 

characters reported between Groups 3 and 4. Both groups 

are similar because they will not offer syntactic or seman-

tic information to the subject. The subjects will be forced 

to rely on the graphic information available in the displays 

and the subsequent iconic memory which each subject will 

have. This will result in reporting for the two groups 



which are not significantly different in terms of number 

reported or accuracy. 

HO: The number of characters accurately reported 
5 

for Group 4 will be statistically significantly greater 

than the number of characters accurately reported for 

Group 5. 

Rationale. Group 4 is comprised of a line of 

numerals which represent the first nine squares in con-

secutive order and a series of random lowercase alphabeti-

cal characters. It is predicted that few, if any, of the 

subjects will recognize the numerals as representing the 

first nine squares. Instead all, or almost all, of the 

subjects will perceive that line as a series of random 

numerals. This will mean that most subjects will have a 

low "developmental level of skill" (Renshaw, 1945, p. 230) 

for this line of print. The subjects will generally be 

unable to chunk (Miller, 1956) and lack perceptual readi-

ness (Bruner, 1957) and will be unable to apply any but 

rudimentary schemata (Rumelhart, 1981) when this line of 

print is presented. 

The alphabetical characters will also be perceived 

by all, or almost all, of the subjects as being random. 

The subjects will have an already well established set of 
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schemata which identify and define "letters" and "numbers." 

The subjects will be able to utilize those schemata in 



reporting the characters from iconic memory. The span of 

apprehension for such random characters ranges from 3.9 to 

5.2 (Neisser, 1967). This is greater than would be 

expected for either irregular geometric shapes or an un-
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familiar alphabetical writing, as with the Hebrew sentence. 

HO: The line of irregular geometric shapes will be 
6 

reported as being complete and regular figures. 

Rationale. Kanizsa (1979) has written of the 

"tendency to maximize regularity" (p. 98) as a characteris-

tic of visual perception. The result of this tendency is to 

make irregular objects regular and consistent with the known 

world. Kanizsa (1979) also writes of the "tendency toward 

completion" (p. 106) in which the perceiver will add to his 

perception of an object or shape one or more parts which 

are missing from the stimulus provided by that object or 

shape. By providing such missing parts the perceiver gives 

the Object "more regularity and symmetry and, thus, balance 

and stability" (Kanizsa, 1979, p. 108). Purdy (1936) states 

that phenomena such as those identified by Kanizsa (1979) 

are "favored by the perception of a visual pattern as a 

consistent whole, and are opposed by the perception of the 

pattern as an array of disjoined parts" (p. 81). Purdy 

(1936) presents the overriding conclusion that human beings 

have a "tendency toward simplification of the phenomenal 

field" (p. 60). 
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It was predicted that the subjects in this study will 

tend to report the irregular shapes as being either regular 

or complete, making the stimulus shapes into such regular 

shapes as squares, triangles, circles or rectangles or 

making them into regular alphabetical characters, thus 

simplifying the visual input. 

HO: The characters in each line of print will be 
7 

reported in a left-to-right manner. 

Rationale. Bryden (1960) reported that subjects in 

his study tended to report both alphabetical characters 

and non-alphabetical characters in a left-to-right manner. 

When subjects in his study were instructed to report the 

characters in a right-to-left manner, they encountered 

considerable difficulty and reported that they would first 

view alphabetical characters in a left-to-right manner and 

then attempt to verbally reverse the direction of the 

characters held in their memories. Left-to-right movement 

is basically characteristic of reading English written 

language, except in cases where the reader chooses for some 

reason to reverse or alter the direction of reading. The 

subjects in this study are likely to view the task for each 

line of print as reading or something similar to reading. 

The practice of perceiving from left-to-right represents a 

strongly established schema for readers in English. That 

view and the difficulty reported by Bryden (1960) for 



reporting characters right-to-Ieft will result in a strong 

tendency to report the characters in each line left-to-

right. 

Research Question Two 

To what extent will subjects report a meaningful 
language-based response for each group of lines 
of print? 

HO The mean score for Group 1 for meaningful 
8 
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language-based responses will be statistically significantly 

greater than the mean scores for meaningful language-based 

responses for Groups 2, 3 and 4. 

Rationale. As previously stated, each of the lines 

of print in Group 1 is a significant meaningful unit of 

written English while each of the lines of print in Groups 

2, 3 and 4 is not a significant meaningful unit of written 

English. This will result in a statistically significantly 

greater mean score for meaningful language-based responses 

for Group 1 than for Groups 2, 3 and 4. 

HO: The mean score for Group 2 for meaningful 
9 

language-based responses will be statistically signifi-

cantly greater than the mean score for meaningful language~ 

based responses for Groups 3 and 4. 

Rationale. Each of the lines of print in Group 2 

is an approximation of written English which provides one 

or more of the cuing systems necessary for reading English 

but fails to provide all the cuing systems. None of the 
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lines in print in Groups 3 and 4 approximates written 

English to the degree of those lines in Group 2. It is 

predicted that the subjects will apply schemata for reading 

English to those lines of print in Group 2 to a greater 

degree than for those lines in Groups 3 and 4. This will 

result in a statistically significantly higher mean score 

for meaningful language based responses for Group 2 than 

for Groups 3 and 4. 

The majority of subjects will report the 

pseudoword as a real English word. 

Rationale. Rever (1973) maintained that humans 

tend to organize their perception at the highest level of 

organization available. Most of the subjects will view 

this pseudoword as a task which allows perceptual organi-

zation at the word level. Therefore, the subjects will not 

identify the individual component letters of this pseudo-

word but will identify the word they believe it approxi

mates and report that word. Goodman (w/Frank Smith, 1973) 

has observed that reading "is not a process of combining 

individual letters into words" (p. 180) but a process by 

which readers use their knowledge of language and speculate 

regarding the underlying meaning. This will result in a 

majority of the subjects reporting a real English word 

rather than an English pseudoword. This hypothesis is 

consistent with the reported research findings of 

Pillsbury (1897). 
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The Subjects 

The group of subjects was drawn from graduate and 

undergraduate students enrolled in the College of Educa

tion at The University of Arizona in Tucson, Arizona. 

These students were enrolled in courses offered through 

the Departments of Reading and Elementary Education at 

The University of Arizona. 

This group of sUbjects was selected for this study 

for the following reasons: 

1. They represented a group of subjects who were 

assumed to be experienced, proficient readers. 

2. They were readily available in numbers 

sufficient for the purposes of this study. 

3. They represented a group which was likely to 

be willing and interested in participating in such a study. 

Subjects participated in this study based on the 

following considerations: 

1. They were available and present at the time 

the lines of print were presented to a group of subjects. 

2. They were willing to cooperate fully in the 

completion of all tasks which were involved in the study. 

3. They were able to read English proficiently but 

not able to read Spanish, Portuguese or Hebrew proficiently. 

4. They had vision which they considered to fall 

within normal ranges either normally or with correction. 



5. They hadn't seen or been exposed to these 

particular lines of print prior to their participation in 

this study. 

74 

The lines of print task was presented to the 

subjects during class time. Those individuals who indicated 

that they did not wish to be involved in the study were not 

administered the lines of print task and were not consider

ed as part of this study. The identity of the subjects 

was protected at all times. All subjects were identified 

only by an assigned code number. 

Five groups of subjects were eliminated from this 

study on the basis of their responses on a questionnaire 

which was given in conjunction with the lines of print task. 

Those groups eliminated from the study include the 

following: 

1. those subjects who indicated that their vision 

did not fall in the normal ranges and that correction was 

not made to bring their vision within normal ranges. 

Reason. This study focuses on visual perception 

and reporting of what was perceived. Vision which is not 

within normal ranges of visual acruity could dramatically 

alter both the tasks and the results. 

Six subjects were eliminated from this study 

because they indicated on the questionnaire that they 

normally needed visual correction such as glasses or contacts 



for the type of viewing required in this task but were not 

wearing that correction during the task. 
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2. those subjects who indicated that they can read 

Spanish, Portuguese or Hebrew to a high degree of 

proficiency. 

Reason. Such a group was predicted to be quite 

small in relation to the overall sample size. The group of 

individuals able to read anyone of the above languages 

was likely to be so small as to make any statistical 

analysis of these responses either impossible or of little 

value. 

Six subjects were eliminated because they indicated 

a high degree of proficiency in reading either Spanish, 

Portuguese or Hebrew on the questionnaire. Four of those 

eliminated rated themselves highly literate in Spanish, one 

in Portuguese and one in Hebrew. These numbers were too 

small to allow adequate statistical analysis of their 

performance. 

3. those subjects who indicated that they were 

unable to clearly see the screen on which the lines of print 

were presented. 

Reason. Inability to clearly see the area used for 

presentation of the lines of print would make the reports of 

what was seen highly suspect and of little value. 
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One subject was eliminated from this study for this 

4. those subjects who indicated that they had seen 

these lines of print previously. 

Reason. This study investigated visual perception 

and immediate recall. Previous exposure to the lines of 

print would alter the nature of the task for the subject and 

might strongly affect the report the subject might give of 

what had been seen. 

A total of twelve subjects indicated that they had 

seen these lines of print before. However, nine of those 

subjects indicated that they had seen only one or two lines 

previously in totally different contexts. Those nine were 

not eliminated from the study. The remaining three subjects 

were eliminated because they had either seen these particu

lar lines of print previously or the original Goodman 

protocol. 

5. those subjects whose reports were either 

generally incomplete or illegible. 

Reason. In order to be considered as useful data 

for this study, that data had to be carefully analyzed. 

Reports which were illegible for the researcher or reports 

which provided a high degree of "no response" indications 

could not be used to provide useful data without distorting 

that data. 
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One subject was eliminated because the handwriting 

was illegible and one subject was eliminated because 60% of 

the responses were categorized as Ii no response" indications. 

In addition to the subjects eliminated for the above 

reasons, two subjects chose not to participate in this 

study and returned the response sheet and the questionnaire 

completely without response. 

As a result of these pre-established criteria, 

eighteen subjects were eliminated from the study and two 

subjects chose not to participate. 

Sample Size 

The purpose of the study was to describe the per

ception of a group of subjects, not to draw a sample from a 

population so that inferences might be made about the 

population as a whole. As a result, some of the 

restrictions regarding sample size which apply in studies 

drawing inferences to an entire population need not apply 

to this study. For the purposes of this study the minimal 

sample size was considered to be seventy-five (75) subjects. 

Actually one-hundred-two subjects were included in the 

groups administered the task. Of those one-hundred-two 

subjects, eighty-two subjects provided data which were 

tabulated and analyzed for this study. 

This sample size allows for patterns of behavior 

across subjects to be well enough established that they are 



likely to be reflected in the data and the analysis. This 

sample size also allowed for adequate opportunity for 

distinctive individual behaviors to arise so that they may 

be qualitatively analyzed. 

The Lines of Print 
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The lines of print used in this study represent 

written material which drew upon different aspects of each 

subject's linguistic and nonlinguistic knowledge. The 

lines of print drew from the written language forms of 

English, Portuguese, Spanish, and Hebrew while also drawing 

from the subjects' knowledge of irregular geometric shape, 

Arabic numerals, and the Roman alphabet. 

The lines of print which were used in this study 

were an adaptation of a protocol first developed by 

Kenneth S. Goodman. The Goodman protocol first contained 

nine lines of print which were presented by rapidly turning 

on and off an overhead projector, making for a brief but 

indefinite exposure. The original lines of print were 

developed by Goodman as a tool for use with preservice and 

inservice teachers. This protocol was designed to help 

teachers reflect on reading and the nature of perception in 

reading by considering the nature of their own reading 

behavior. The Lines of Print is one of several protocols 

used by Goodman for this purpose. It has not been subjected 

to formal research prior to this study. 
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Several alterations have been made in the original 

Lines of Print which was developed by Goodman in order to 

focus on the specific questions which were considered in 

this study and to reflect prior research. Specifically, the 

following changes have been made in the original protocol: 

1. the line of irregular geometric shapes has 

been modified to make the shapes even more irregular and 

less complete, allowing examination of any behavior \vhich 

would regularize and complete those shapes. 

2. the line of random numerals has been replaced 

by a string of numerals which represent the first nine 

squares, thus allowing for consideration of any organiza

tional scheme available to the subjects beyond the visual 

recognition and recall of individual numerals. 

3. the line of lowercase random alphabetical 

characters has been left the same as in the original 

protocol. 

4. the line of mixed numerals and alphabetical 

characters has been dropped from the original. 

5. the English word "TRANSLATION" has been left 

the same as in the original protocol. 

6. the first nonsense word used in the original 

protocol has been replaced with another nonsense word which 

is likely to be perceived as a unit and frequently reported 

as an English word. 



80 

7. the second nonsense word used in the original 

protocol has been replaced with a sentence in which Spanish 

and English words have been used, allowing for considera

tion of a mixed language line of print by English literate 

subjects. 

8. the English sentence has been printed in all 

uppercase letters to account for the finding reported in 

Massaro, Taylor, et al. (1980) that uppercase letters are 

more difficult to identify than lowercase letters. 

9. the Hebrew sentence has been left the same as 

it was in the original protocol, allowing for the per

ceptions of subjects literate in English in dealing with a 

language which utilizes a different alphabetical system. 

10. a Portuguese sentence has been added as a means 

of sampling the reactions of English literate subjects to 

a foreign language which utilizes the same alphabetical 

system as English yet may be somewhat recognizable because 

of Portuguese's similarity to Spanish, a language prominent 

in the Southwestern United States. 

11. a tenth line of print has been added which 

contains a nonsense sentence which is comprised of words 

from an English sentence in an unnatural word order. 

12. the numerals to the left of each line of print 

which indicated the number of the line in the progression 

of lines have been eliminated. 



The original Goodman protocol which served as the 

basis for developing the task utilized in this study can 

be found in Appendix B. 

The lines of print which have resulted from these 

alterations are as follows: 

149162536496481 

azqrdgfdeomslp 

TRANSLATION 

CALCALADTOR 

This is un desafio. 

CAN YOU READ THIS? 

(\ 40 ()<) I)" ~D \i Jlc! 
3'1",:lY H'P"> >1:l- :JH 
Eu posso ler {sto. 

Be can reading fun! 

In addition to the ten lines of print presented 

above, two "dummy lines" were presented before the 

remaining lines. One line consisted of a row of alter-

nating equal signs and astericks. The second line was a 

series of alternating question marks and plus signs. The 

resulting dummy lines were as follows: 

= * = * = * = * = * = * = * = * = * = * 

? + ? + ? + ? + ? + ? + ? + ? + ? + ? + 
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The purpose of these two lines was to allow the 

subjects to position themselves so that they could have a 

clear view of the display and to allow the subjects to 

experience the brief visual display so that they could 

become accustomed to the speed involved. Each of these 

lines was shown an adequate number of times to allow all 

subjects in the room to position themselves for the best 

possible view of the screen and to become aware of the 

speed of presentation. 
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The remaining lines of print were presented to the 

subjects in a predetermined but random order. That is, the 

order was known in advance to the researcher so that 

necessary materials for presentation (i.e., a filmstrip) 

could be prepared but the order was not to be based on any 

logical or theoretical considerations which may have been 

imposed on it. In order to accomplish this, the lines of 

print were printed on separate sheets of paper, placed into 

a hat or similar object, and drawn randomly. The first 

drawn line was placed as the first line on the filmstrip, 

the second drawn line was placed as the second line on the 

filmstrip, and so on until each and every line had been so 

placed on the filmstrip. The lines of print in the same 

form and sequence as they were presented on the filmstrip 

can be found in Appendix c. 
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The Tachistoscope 

A tachistoscope can be defined as being "literally 

an instrument of giving 'briefest views,' for giving visual 

stimuli of very short duration" (Woodworth, 1938, p. 687). 

Specifically, the tachistoscope is an instrument used in 

the "presentation of graphic material for controlled and 

timed intervals usually briefer than 1/10 of a second" 

(Taylor & Frackenpohl, 1970, p. 1). The tachistoscope may 

be comprised of a rotary drum (as used by Cattell, 1886), 

a gravity pull arm which exposes and then covers a simulus 

(as used by Griffing, 1896), a lens which allows for timed 

exposures and is attached to a filmstrip or slide projector 

(as used by Sperling, 1960; Mackworth, 1963), or a computer 

output screen which has been programmed for both material 

to be presented and duration of presentation. 

The tachistoscope which was used in this study was 

a TACH-X, a tachistoscope developed and marketed by the 

Educational Developmental Laboratories. The TACH-X is a 

tachistoscope which utilizes a lens which controls and 

times exposures which is attached to a filmstrip projector. 

This tachistoscope was made available by officials of the 

Indian Oasis-Baboquivari Unified School District #40 in 

Sells, Arizona. 

The TACH-X allows for exposure times of 1/100 

second, 1/10 second, 1/4 second, 1/2 second, 1 second, and 



1 1/2 seconds. An exposure time of 1/10 second, the 

equivalent of 100 milliseconds was selected. This is 

84 

the exposure time recommended by Woodworth (1938) as being 

most suitable for restricting the subjects to one eye 

fixation and yet allowing for a clear view of the stimulus 

material. 

The pre-exposure field, the post-exposure field, 

and the exposure field were maintained at the same level 

of brightness. Lights in the room were dimmed so as to 

allow for maximum visibility of the stimulus image while 

also allowing for light adequate enough to permit written 

responses. 

Taylor and Frackenpohl (1970) propose that the 

image on the screen be fifty inches wide for maximum 

visibility to the subjects. In order to achieve this, 

they propose that the projector be twenty-four feet from 

the screen and that subjects be no closer than six feet 

from the screen. This results in a physical layout similar 

to the one shown in Figure 1. During this study the 

room arrangement for each group presentation of the lines 

of print was within the limits set in Figure 1. 
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, 

projectnr screen 

I 

Figure 1. Physical layo~t for each group presentation. 
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The TACH-X is an instrument designed primarily for 

use by teachers as a training instrument in their class

rooms. As a result the TACH-X passes through four separate 

steps in the presentation of each line. In the first step, 

the line of print is presented totally out of focus. This 

step was maintained for all lines of print in the current 

study. In this way the subjects were able to determine 

where the clear image was to be presented and to focus their 

attention at that point. In the second step, the line of 

print is brought into focus and displayed for the exposure 

duration which has been preset. This step was utilized for 

all lines of print with an exposure duration of 100 msec. 

In the third step the image is immediately taken out of 

focus again and the subjects are asked to report what they 

have seen by writing their responses. This step was also 

used for all lines of print, providing an organizational 

device to indicate when writing was to begin. In the 

fourth step, the line of print is brought back into focus 

so that the subjects may check the accuracy of their 

responses. This final step was inappropriate to the current 

study. Therefore, this step in the sequence was eliminated. 

This was done by manually turning off the projection light 

for the duration of that step. This was determined by the 

pilot study to be a technique which allowed for maximum 

performance by the subjects. 
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The Questionnaire 

The questionnaire served as an important source of 

information regarding each subject. Questionnaires were 

included in a packet of materials distributed to each 

subject before the experiment began. After the lines of 

print had been presented and the subjects had recorded 

what they remembered seeing, the subjects were then asked 

to remove their questionnaire from their packet and complete 

it. Each questionnaire contained a code number which had 

been assigned to that subject and which marked all materials 

completed by that subject as belonging together. The 

questionnaire is presented in Appendix A. 

The information from the questionnaire can be 

categorized as follows: 

1. Personal Information: 

sex, age, telephone number 
self-concept as a reader 

2. Information to legitimize subject: 

vision 
view of screen 
ability to read other languages 
comments about performance 
position in room 

3. Subjects' Attitudes: 

feelings during task 
view of performance 

Question Number 

a 
f 

h 
b 
c 
e 
k 

g 
d 



4. Subjects' Awareness 

previous exposure to lines of print 
purpose of the research 

Procedure 

Question Number 

i 
j 
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In an effort to maintain consistency and uniformity 

of data collection all data producing activities were 

supervised by the investigator. Prior to any data pro-

ducing activities, the following statement was read to all 

subjects: 

I am asking you to participate in this research 
study. Your participation will be completely 
voluntary. If you decide to participate in this 
study by following instructions and answering the 
questions, your participation will indicate your 
consent. If you decide not to participate, it 
will not affect your grade or school work in any 
way. You may decide not to participate and 
withdraw from the study at any time. 

After the above statement was read, each subject 

was ,given a manila envelope which contained two packets of 

materials. One packet of materials was marked "#1" and the 

second packet was marked "#2." After all subjects had 

received their envelopes, the following instructions were 

read to them: 

Open the envelope you were just given. Remove 
the packet marked "#1." In that packet you 
will find a piece of lined white paper and a 
set of instructions. Read the instructions 
carefully as I read them aloud. 

The instructions to the subjects are presented in Figure 2 . 



In a few moments some lines of print will be quickly 
flashed on the screen at the front of the room. 
The line will be blurred at first, then it will 
quickly come into focus and then become blurred 
again. Look directly at the place on the screen 
when the blurred image appears. 

After the image has been in focus, quickly write 
down on the attached piece of paper exactly what 
you saw. Write down as much as you can remember. 
You will have adequate time before the next line 
of ~rint is flashed on the screen. 

When you have finished reading these instructions 
lay them face down on your desk, set the piece 
of lined white paper on top of these instructions 
and look at the screen. We will begin shortly. 

Figure 2. Instructions to the subjects in Packet 1. 
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The lines of print were then presented one-at-a-

time. The initial blurred image was presented for three 

to five seconds; the image was then brought into focus 

and presented clearly for one hundred milliseconds, 

followed by a blurred image for another three to five 

seconds. The projection light was then turned off for 

an adequate period of time, usually fifteen to twenty 

seconds. The procedure was then repeated for each line of 

print until they all had been presented. 

The subjects were then given the following 

instructions: 

Now remove packet "#2" from your envelope 
and answer all of the questions in the 
space provided. 

Packet number two contained the questionnaire (see 

Appendix A). All items on the questionnaire were completed 

in writing. 

When all subjects had completed the questionnaire, 

all envelopes, response sheets, questionnaires, and other 

outstanding materials were collected (Figure 3). 

If the subjects expressed interest in seeing the 

lines of print again for discussion and examination, the 

discussion and examination occurred at this time. 



All subjects 

Introductory statement 

Distribution of envelopes 

Read instructions 

Flash presentation of each 
line of print followed by 
written response for each 

line of print 

Answering of the 
questionnaire 

Collection of all materials 

End of Data Collection 

Examination and discussion of 
lines of print 

(optional) 

Figure 3. Schematic representation of proposed data 
collection. 
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Pilot Study 

A pilot study preceded the main study for the 

purposes of determining the adequacy and appropriateness of 

the conditions described in this chapter. The pilot study 

was used to specifically determine the following points: 

1. that each line of print was useful for the 

purposes for which it had been selected, 

2. that the physical arrangement of the room 

as presented in Figure 1 was appropriate for 

this study, 

3. that turning off all lights in the room, 

opening the classroom doors into a lit hallway 

and turning off the projector light to 

eliminate step four of the TACH-X sequence 

provided for a lighting arrangement which 

produced maximum performance, 

4. that the TACH-X was a tachistoscope that was 

suitable for the purposes of this study, 

5. that an exposure time of 100 milliseconds 

was appropriate for this study, 

6. that the original planned time lapse of thirty 

to thirty-five seconds between exposure was 

too long and allowed that time lapse to be 

shortened to fifteen to twenty seconds. 



7. that the questionnaire was an appropriate 

instrument for this study, 

8. that minor changes were needed in the 

instructions to the subjects to make them as 

they are presented in this chapter, 

9. that the entire task could easily be 

completed in less than twenty minutes. 
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The pilot study also allowed the researcher to refine 

the specific procedures of using the tachistoscope and 

collecting the data. 

The pilot study was completed prior to conducting 

this study. This study reflected changes in the procedures 

which were determined from the pilot study. 

Data Treatment 

The procedures for data collection outlined above 

resulted in the following data: 

1. The written records of what each subject 

perceived for each line of print. 

2. The answers to the questions in the question-

naire. 

The data were collected for the purpose of analyzing 

the subjects' perceptions of each line of print. 
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Measure of Subjects' Perceptions of Characters 

The written record made by each subject after the 

presentation of each line of print was taken to represent 

what each subject perceived for that line of print. Those 

written records have been utilized as the data for analyzing 

the subjects' perceptions of each line of print. 

Scoring the Subjects' Responses 

For each character presented in each line of print, 

alloforms (alternate forms of that character) have been 

accepted as correct responses. So lib" was accepted 

as correct for "B" and "can" was accepted as correct 

for "CAN." 

The research questions on which this study is based 

involve two sets of considerations: the number of charac

ters accurately reported and the degree to which each 

response is meaningful and language-based. A scoring 

system was established for each of these considerations 

which made statistical analysis and comparison possible. 

Each of these scoring systems is considered below. 

To determine the number of characters accurately 

reported, the following scoring system was utilized: 

1. One point was given for each character reported 

by the subject that appeared somewhere in that line of 

print. No point was given for any instances beyond which 



the number of times a character was reported exceeded the 

number of times the character actually appeared in the 

line of print. 
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2. One point was given each time a character 

appeared in the proper position relative to the other 

characters in the line moving left-to-right from the left

most character (e.g., if "9" is the third character in a 

row of numerals and a "9" is reported in the third 

position, then one point was awarded for that character). 

Word boundaries indicated by spaces left between characters 

were used as one factor in determining position. That is, 

if the line contained, "This is" and the subject reported 

"The is" then the subject received two points for sequence 

for the two letters in "is" because of the indicated word 

boundary separations. 

3. One point was given for each character that 

occurred in the same left-to-right sequence as occurred 

somewhere in that line of print (e.g., if "gf" appeared 

somewhere in the line of lowercase alphabetical characters 

and "gf" was reported somewhere in the written report for 

that line, the one point was awarded for each of these 

letters). A sequence was generally two or more letters in 

order. The only exception to that guideline was that if 

the left most character of the line was reported in the 

position for the left most character, it was awarded one 



for sequence since the left most character represented the 

beginning of the sequence in English writing) • 

4. The maximum total number of points that could 

be given to anyone character was three. 

5. All points given for all characters reported 

for each line of print were added together and divided 
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by the total number of points possible for that line to 

arrive at a proportional score of points received to total 

points possible. That proportional score has been used for 

the purposes of statistical analysis. 

The second scoring system was designed to determine 

the degree to which each response was meaningful and 

language-based. For the purposes of definition, a meaning

ful and language-based response was considered one which 

reflected the subject's knowledge of the system of written 

English, which included knowledge of the alphabetic system, 

the spelling system, the syntactic system, and the semantic 

system. 

To determine the degree to which a response is 

lueaningful and language-based, the following scoring system 

was used: 

1. One point was awarded each time a letter was 

used. 

2. One additional point was awarded for each 

letter when it is part of a sequence of three or more 
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letters which could be part of a legitimate spelling pattern 

in English. 

3. One point was given each time a series of 

letters constituted a real English word of two or more 

letters if they were separated by word boundaries (spaces) 

and three or more letters if they were imbedded in a longer 

sequence (e.g., letter string, other words). 

4. One point was given each time three or more 

words formed a meaningful language unit of a class or a 

sentence. 

5. The maximum number of points awarded was 

limited to the number of possible points in the line of 

print. For those lines the English alphabetic system was 

not used, a total possible point value of zero was assigned. 

6. All points given for all characters and combi

nation of characters for each line of print were added 

together and divided by the total number of points possible 

for that line to arrive at a proportional score. That 

proportional score has been used for statistical analysis. 

Each line of print reported by each subject 

received two scores: one for number of characters 

accurately reported and one for the degree to which the 

subjects' responses was meaningful and language-based. 

Whenever a subject responded to any line of print in any 

way other than to attempt to report what had been seen, 
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that response was given a point value of zero and that 

score was utilized in quantitative analysis. This included 

responses which categorized or described the line of print, 

which indicated the subject not seeing that line of print 

or no response for the particular line of print. Those 

responses, however, are analyzed in a qualitative analysis 

of the reports. 

Statistical Analysis 

Data collected during this study were subjected to 

statistical analysis for the purpose of drawing conclusions 

from that data. It is through the application of statis

tical analysis to the data that scientifically based 

conclusions may be drawn (Li, 1964). 

The primary method of statistical analysis which 

was applied to the data collected during this study was 

the Student's Distribution of t (Minium, 1978), which 

provides consideration of the degrees of freedom available 

in the study. The Student's t allows for determining the 

level of significance of the differences between two means. 

For the data collected in this study a t-test for matched 

pairs was used. 

Throughout this study the level of significance 

for all statistical tests was .05. 

This primary method of statistical analysis was 

applied to the data according to the information required 



for each research hypothesis. Methods of statistical 

analysis have been applied to the hypotheses according to 

the scheme in Figure 4. 

99 



100 

Research hypothesis Method of Statistical Analysis 

1 Student's t 

2 Student's t 

3 Student's t 

4 Student's t 

5 Student's t 

6 Calculation of percentage and 
qualitative analysis 

7 Calculation of percentage and 
qualitative analysis 

8 Student's t 

9 Calculation of percentage and 
qualitative analysis 

Figure 4. Method of statistical analysis for each research 
hypothesis. 



CHAPTER 4 

RESULTS 

This study investigated subjects' perceptions of 

ten lines of print which were tachistoscopically 

presented for 100 milliseconds each for the purpose of 

testing a psycholinguistic model of the reading process. 

One-hundred-two subjects were administered the task during 

normal class sessions in the College of Education at The 

University of Arizona. All subjects participated volun

tarily. Eighty-two of the subjects met criteria 

established prior to the study and provided data which 

have been analyzed quantitatively and qualitatively. The 

results of these analyses will be presented in this chapter. 

Each line of print utilized in this study was 

selected because of the characters employed in the line or 

the manner in which the characters were arranged. After 

each line of print was tachistoscopically presented, the 

subjects provided a written report of what they had seen. 

Adequate time was allowed for subjects to provide the 

written reports before the next line of print was presented. 

After the ten lines of print had been presented and the 

subjects had completed the written reports, a questionnaire 
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(see Appendix A) was completed. This questionnaire provided 

data which have been used in the qualitative analysis of 

the subjects' reports and in determining whether the 

subjects met the criteria for participation in the study. 

(The criteria for participation in the study are fully 

described in Chapter 3.) 

These lines of print are analyzed and discussed 

in this chapter in a descending order of accuracy of report. 

They are not arranged in order in which they were presented 

to the subjects. For the order in which the lines of 

print were presented to the subjects see Table 2. 

For purposes of this study two research questions 

were posed and ten research hypotheses were advanced 

based on those questions. The research hypotheses were 

based on predictions formulated on the basis of the Goodman 

Model of Reading as it relates to and explains perception 

in reading. Specifically the research hypotheses were 

designed to determine the accuracy and completeness of the 

subjects' reports (attempts to reproduce) for each line of 

print and the degree to which those reports were meaning

ful and language-based. 

For the purposes of analysis the lines of print were 

grouped on the basis of similar characteristics for the 

characters in the line and the organization of those 

characters. A summary of those groups and the basis for 



the inclusion of each line in each group is presented in 

Table 2. 
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The groups presented in Table 2 were formulated on 

the basis of a predicted order of accuracy and completeness 

of reports, factors which comprise the accuracy score. 

Table 3 presents the mean score for accuracy for each line 

of print. Figure 6 graphically presents those mean scores. 

As indicated in Table 3 and Figure 5, the lines of 

print were reported in the order of descending accuracy 

predicted on the basis of the Goodman Model of Reading prior 

to the investigation. 

Appropriate analyses were performed on the data for 

each research hypothesis. Those analyses were based on the 

proportional scores determined from the reports of what each 

subject had perceived. 

Throughout this study the level of significance is 

p<.05 or less unless otherwise stated. 
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Table 2. Sumnary of groupings for analysis. 

Line Group # 

English sentence: 1 
CAN YOU READ THIS? 

English word: 1 
TRANSLATION 

Mixed Eng1ish/ 2 
Spanish sentence: 
THIS IS UN DESAFIO 

Mixed word order 2 
sentence: 
BE CAN READING FUN! 

Pseudoword: 2 
CALCALADTOR 

Portuguese 
sentence: 
EU POSSO LER ISTO 

3 

Random alphabetical 4 
characters: 
azqrdgfdeoms1p 

First nine squares 4 
in consecutive 
order: 
149162536496481 

Irregular geometric 5 
shapes: 

('\ 40 ¢() 0- aD \j lIe! 
Hebrew sentence: 5 

Number in Reason for Inclusion 
Sequence of 
representation 

9 

2 

4 

7 

8 

10 

1 

3 

5 

6 

Significant unit of 
written English 

Significant unit of 
written English 

Partial absence of 
cuing systems for 
mono1iterate 
subjects 

Partial absence of 
cuing systems 

Partial absence of 
cuing systems 

Alternate language 
form using same 
alphabet as English 

Randomly arranged 
characters known 
to subjects 

Characters likely 
to appear to be 
randomly arranged 
and are characters 
with which subjects 
are familiar 

Characters not 
drawn from English 
writing system 

Characters not drawn 
from English writing 
system 
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Table 3. Mean accuracy scores for each line of print. 

Line of Print 

English sentence: 
CAN YOU READ THIS? 

English word: 
TRANSLATION 

English pseudoword: 
CALCALADTOR 

Mixed word order sentence: 

Mixed Spanish/English 
sentence: 

Portuguese sentence 

First nine squares in 
consecutive order: 

Random lower case 
alphabetical characters: 

Irregular geometric shapes: 

Hebrew sentence: 

Number of 
Subjects 

82 

82 

82 

82 

82 

82 

82 

82 

82 

82 

Mean 
Accuracy 
Scores 

.951 

.882 

.680 

.531 

.450 

.309 

.179 

.156 

.015 

.004 

Group Mean 
Accuracy 
Score 

.918 

.553 

.309 

.172 

.01 
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Research Question 1: Accuracy 

The first research question dealt with the accuracy 

of the reports provided by the subjects: 

What difference, if any, will be evident for 
the number of characters accurately reported 
between and among the lines of print? 

When compiling the score for accuracy, three factors 

were taken into consideration: whether the reported 

character was actually in the line of print, whether the 

characters as reported were in a sequence that could be 

found somewhere in the line of print, whether the character 

was reported in an accurate position moving left-to-right 

relative to the leftmost character in the line and as 

indicated by word boundaries. Those three factors were 

tallied for each report and divided by the total number of 

points possible for that line with the provision being that 

the proportional score could not exceed 1.00. Those pro-

portional scores were then utilized to test the research 

hypotheses. 

Research Hypotheses 1. 

The number of characters accurately reported for 

the lines of print in Group 1 will be statistically 

significantly greater than the number of characters 

accurately reported for any other group of lines. 
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Analysis. Table 4 shows the results of t-test 

between Group 1 and every other Group. In each case the 

number of characters reported in Group 1 was significantly 

greater. The probability of error in each case was so 

extrememly small as to approach zero. Research Hypothesis 

1 was confirmed. 

Research Hypothesis 2 

The line of print with a meaningful English 

sentence will be reported with statistically significantly 

greater accuracy and completeness than the line with an 

English word. 

Analysis. 73.17% of the subjects reported all 

characters of the English sentence accurately while an 

additional 19.51% reported all characters accurately 

except the question mark. This resulted in a .95 mean 

accuracy score. 81.7% of the subjects reported the English 

word correctly, which resulted in a .88 mean accuracy 

score. The differences between the two lines of print are 

summarized in Table 5. The results indicate that Research 

Hypothesis 2 was confirmed. 



Table 4. Means and t-test results for mean accuracy scores for Group 1 
compared with mean accuracy scores for Groups 2, 3, 4, and 5. 

Lines of Mean t-Statistics Degrees of 
Group Print Accuracy Freedom 

Score 

1 (English sentence and .92 ----- -----
English word) 

2 (pseudoword, mixed word .55 22.26 81 
order sentence and 
mixed English/Spanish 
sentence) 

3 (Portuguese sentence) .31 28.41 81 

4 (alphabetical charac- .17 36.78 81 
ters, first nine 
squares) 

5 (geometric shapes .01 46.96 81 
and Hebrew sentence) 

Probability 
of Error* 

-----

0 

0 

0 

0 

*The probability of error in the conclusions reached is so extrememly small that 
it approaches zero in each instance. 

I-' 
o 

'" 
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Table 5. t~test between accuracy reports for English 
sentence and accuracy of reports for English word. 

Mean accuracy score for English sentence = .95 

Mean accuracy score fur English word = .88 

t-statistic = 2.25 

degrees of freedom = 81 

Probability of error = .013 

Research Hypothesis 3 

The number of characters accurately reported for the 

lines of print in Group 2 will be statistically significantly 

greater than the number of characters accurately reported 

for the lines of print in Groups 3, 4 or 5. 

Analysis. The results of statistical analyses con-

ducted to test this hypothesis are presented in Table 6. The 

lines of print in Group 2 (i.e., the pseudoword, mixed word 

order sentence and sentence of mixed English/Spanish) were 

reported with significantly greater accuracy than the lines 

of print in Group 3 (the Portuguese sentence), Group 4 

(the random alphabetical characters and first nine squares), 

and Group 5 (the irregular geometric shapes and Hebrew 

sentence). The probability of error for such a conclusion 

is so small as to approach zero. For discussion of the 

lines of print and why they were grouped as they have been, 

see Chapter 3. Research Hypothesis 3 was supported. 



Table 6. Means and t-Test results for the accuracy of reports for Group 2 
compared with the accuracy of reports for Groups 3, 4 and 5. 

Group 

2 

3 

4 

5 

Lines of 
Print 

(pseudoword, mixed 
word order sentence 
and mixed English/ 
Spanish sentence) 

(Portuguese sentence) 

(random alphabetical 
characters and first 
nine squares) 

(irregular geometric 
shapes and Hebrew 
sentence) 

Mean ' 
Accuracy 

.55 

.31 

.17 

.01 

t-statistics 

-----

12.82 

25.91 

36.17 

Degrees of 
Freedom 

-----

81 

81 

81 

Probability 
of ErroJ::'* 

-----

0 

0 

0 

*The probability of error in' the conclusions reached is so extremely small that 
it approaches zero in each lnstance. 

I--' 
I--' 
I--' 
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Research Hypothesis 4 

The number of characters accurately reported for tne 

Portuguese sentence, the only line in Group 3, will be 

statistically significantly greater than the number of 

characters accurately reported for Group 5 but not sig

nificantly different from the number of characters 

accurately reported for Group 4. 

Analysis. The results of statistical analyses 

conducted to test this hypothesis are presented in Table 7. 

The results indicate that significant differences are 

found between the accuracy of reports for Group 3 and the 

accuracy of reports for both Groups 4 and 5. This hypo

thesis may be analyzed as being comprised of 'two propo

sitions: 

1. That the accuracy of the reports for Group 3 

would be statistically significantly greater 

than the accuracy of reports for Group 5. 

2. That the accuracy of reports for Group 3 would 

not be statistically significantly greater than 

the accuracy of reports for Group 4. 



Table 7. Means and t-test results for accuracy of reports for Group 3 compared 
with the accuracy of T~ports for Groups 4 and 5. 

Group Lines Mean t-statistic Degrees of Probability of 
of Print Accuracy Freedom Error* 

Score 

3 (Portuguese sentence) .31 ----- ----- -----

4 (random alphabetical .17 8.39 81 0 
characters and first 
nine squares) 

5 (irregular geometric) .01 19.88 81 0 

*The probability of error in the conclusions reached is so extremely small that 
it appears zero in each instance. 

I--' 
I--' 
W 
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As it was originally stated, this hypothesis must 

be rejected. Yet when analyzed as being comprised of two 

propositions, proposition #1 was confirmed while proposition 

#2 must be rejected. Group 3 was reported with statistically 

significantly greater accuracy than both groups 4 and 5. 

This means that the predictive power of the Goodman Model of 

Reading was even greater than hypothesized. 

Research Hypothesis 5 

The number of characters accurately reported for 

Group 4 will be statistically significantly greater than the 

number of characters accurately reported for Group 5. 

Analysis. For those reports given for the lines of 

print in Group 4, 90.36% were attempts to report what has 

been perceived while only 68.29% of the reports given for 

the lines of print in Group 5 were attempts to report what 

had been perceived. The mean accuracy score for Group 4 was 

.17 while the mean accuracy score for Group 5 was .01. This 

resulted in a significantly higher accuracy score for 

Group 4 with a t-statistic of 19.65 and a probability of 

error in this conclusion is so small as to approach zero. 

Research Hypothesis 5 was confirmed. 

Research Hypothesis 6 

The line of irregular geometric shapes will be 

reported as being complete and regular figures. 
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Analysis. 25.61% of the reports for this line of 

print were either attempts to categorize and describe the 

characters or direct indications of no response. 50.22% of 

the total responses reported figures which were even more 

irregular and incomplete than the original line of print. 

l-lany of those reports were highly irregular "squiggle" 

type drawings which seemed to indicate that the subjects 

realized they had seen figures which were irregular but 

were not able to analyze and report what they had seen. 

However, 3.66% of the responses were made up of letters of 

the alphabet, numerals or mathematical symbols. An addition

al 2.44% of the responses contained one or more letters of 

the alphabet within the reported sequence. On the basis of 

these data, Research Hypothesis 6 is rejected. 

Research Hypothesis 7 

The characters in each line of print will be 

reported in a left-to-right manner. 

Analysis. All subjects reported most or all of 

the lines of print in a left-to-right manner. Even when the 

sequence reported was not positioned and ordered in the same 

manner as the original, the order of report generally moved 

left-to-right. A notable exception to this general left-to

right tendency was the English sentence with mixed word 

order. 31.7% of reports for that line of print indicated 

a definite rearrangement of the word order in that sequence 
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to result in a more natural, meaningful and syntactically 

acceptable sentence. While this is far from representing 

a majority of the cases, it is important to note this 

tendency because such rearrangements for the other lines 

of print are so inconsequential as to approach zero in 

terms of frequency of occurrence •. 

It was not possible to note the sequence of 

reports of the irregular geometric shapes and the Hebrew 

sentence. So few of the reported characters even approxi

mated those in the lines of print that establishing a 

sequence in either direction for such reports were meaning

less and impossible. 

On the basis of the data gathered throughout this 

study Research Hypothesis 7 was confirmed. 

Discussion: Research hypotheses based on the 

Goodman Model of Reading were formulated which predicted 

the degree to which subjects would be able to accurately 

and completely report the characters in each line of print. 

Those hypotheses were research hypotheses 1, 2, 3, 4, and 

5. Research hypotheses 1, 2 and 3 were confirmed. The 

more closely the line of print approximated complete and 

meaningful language for the subjects, the more accurately 

and completely it was reported. This is consistent with 

and extends the findings reported by Cattell (1886) and it 

is what had been predicted on the basis of the Goodman 

Model of Reading and confirms that model. 
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The data for Research Hypothesis 4 revealed a 

stronger tendency in support of the Goodman Model of Reading 

than had been anticipated. The line of Portuguese reflected 

generally acceptable English spelling patterns, word 

boundaries and a pronouncable speech pattern from the 

perspective of the English-speaking subjects. This line of 

print also approximated Spanish in many important ways. 

Spanish is a language which is common in the Southwestern 

United States and is readily recognizable to many indi

viduals who are literate in Spanish. In other words, this 

line of print was similar to language familiar to the 

subjects in several important aspects, even though the 

subjects were not able to read Portuguese. 

The Portuguese sentence was a closer approximation 

to English than the string of random alphabetical characters 

or what appeared to be random numerals. A significantly 

greater accuracy of report was found for the Portuguese 

sentence than for Group 3 (the random alphabetical 

characters and the first nine squares in consecutive order) . 

This statistical significance had not been anticipated. 

Therefore, Research Hypothesis 4 was rejected, with only 

one of its two propositions being confirmed. The researcher 

has underestimated the predictive power of the theoretical 

base employed in this study. 
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Massaro et al., (1980) maintained that uppercase 

letters are more difficult to perceive than lowercase 

letters. In light of that position it is of particular 

importance to note that the three lines of print which the 

subjects reported with the greatest degree of accuracy 

were all printed in uppercase letters. The four lines 

which were printed primarily or totally in lowercase letters 

were all reported with significantly lower accuracy scores 

than the three lines which were printed in uppercase letters. 

Assuming the report of Massaro et al., (1980) to be accurate, 

it must be the way in which the characters were arranged 

and used, and not the characters themselves, that account 

for such differences. The three lines of print in upper

case letters were: 

CAN YOU READ THIS? 

TRANSLATION 

CALCALADTOR 

The four lines printed in primarily lowercase letters were: 

Be can reading fun! 

This is un desafio. 

Eu posso ler isto. 

azqrdgfdeoms1p 

It seems that the more the subjects were able to 

apply prior knowledge of language to the line of print, the 

more accurately they were able to perceive and report that 
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line. That the characters were uppercase letters did not 

negatively affect perception. The subjects were able to 

apply knowledge of the structure and redundancy of language 

to facilitate recognition. It is not a question of whether 

the individual characters were more difficult to perceive 

but, instead, a question of whether the entire line of 

print had the qualities and characteristics of language 

which the subjects could recognize and utilize. 

Research Hypothesis 5 compared the reports for 

Group 4 and Group 5. Though the line of alphabetical 

characters in Group 4 did employ letters of the alphabet, 

the degree to which those lines of print are language-based 

is extremely limited. Yet each of the two lines in 

Group 4 contained characters which were familiar to the 

subject, even if not meaningful. The lines of print in 

Group 5 utilized a set of characters which were both 

unfamiliar to the subjects and without meaning for them. 

In order to report the lines of print in Group 5 to any 

degree of accuracy, the subjects needed to identify and 

remember each distinctive characteristic of each character. 

The data reveal how extremely difficult such a task was for 

the subjects. The lines of print in Group 4 were reported 

to significantly higher degree of accuracy than the lines 

of print in Group 5. 
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Research Hypothesis 6 and 7 were not directly 

based on the Goodman Model of Reading but were drawn from 

the expectations of the researcher and from the field of 

Gestalt psychology. 

Hypothesis 6 predicted that the irregular geometric 

characters would be reported as complete and regular shapes. 

On the basis of the data collected Hypothesis 6 was reiected. 

Of the 74.39% of the subjects who did report individual 

characters, the reported figures were more irregular and 

more incomplete than the originals. This finding is contrary 

to predictions which had been based on the writings of 

Kanizsa (1979). It may be that the shapes in this line of 

print were too irregular and too incomplete for the purposes 

of this hypothesis. That is, it is possible that the 

geometric shapes deviated so sharply from regular and 

complete shapes that they were inappropriate for the 

purposes of this hypothesis. Yet the tendency to make the 

reported shapes more irregular and incomplete than the 

originals points out a possible tendency to detect gross 

incongruence in perception between what is expected and 

what is actually visually available. 

Gollasch (1980) has established that the grapho

phonic cuing system is the least important of the three 

cuing systems in reading. How, then, can the Goodman Model 

of Reading account for self-corrections in reading primarily 
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based on graphophonic information? That is, what would 

account for self-correcting behavior even when the reader's 

miscues are semantically and syntactically acceptable but 

inappropriate graphophonically? 

Perhaps this tendency to focus attention on and 

exaggerate visual information which is grossly incongruous 

between what is expected and what is actually visually 

available could account for such reading behavior. 

Hypothesis 7 predicted that subjects would report 

characters in a left-to-right manner. This hypothesis was 

confirmed. It seems as though the subjects' schemata for 

reading English were so strong that they applied the same 

schemata when given a visual perception task using any 

material presented in a linear fashion. 

The data reveal strong cognitive input on the part 

of the perceiver. This study has shown perception to be 

more than simply taking in what is visually available and 

reading to be more than simply reporting what is written. 

Instead perception is a highly selective process in which 

the perceiver constructs what is perceived as much as 

receives input from the outside. What is perceived is 

largely controlled by the perceiver. Reading is a process 

of constructing meaning based on graphic input. Perception 

in reading seems to be intrinsically tied to the ability of 

the reader to construct meaning based on what is read. 
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Whether meaning precedes perception or perception precedes 

meaning cannot be determined from this study, but the two 

are highly interrelated. 

Research Question 2: Meaningful and Language-Based 

The second research question dealt with the degree 

to which the reports for each line of print were meaningful 

and language-based: 

To what extent will subjects report a meaningful 
language-based response for each group of lines 
of print? 

A scoring system was utilized to determine the degree 

to which a report and a line of print were meaningful and 

language-based. This scoring system was used to award one 

point for each of the following: 

1. each time a letter was used, 

2. each time the letter was part of a legitimate English 

spelling pattern of three or more letters, 

3. each time a real English word of two or more letters 

was found and that word was set off by spaces which 

denoted word boundaries, 

4. each time a real English word of three or more 

letters was imbedded in a sequence of letters, 

5. each time a series of three or more words formed a 

meaningful English sentence or clause. 

Using this scoring system the maximum number of 

points per line of print was determined. The number of 
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points received for the report of any line was placed in 

proportion to the maximum number of points possible. This 

proportional score was used for statistical analysis. The 

maximum number of points which could be awarded for any 

report for a given line of print was set at the maximum 

number of points determined for the line of print. 

Research Hypothesis 8. 

The mean score for Group 1 for meaningful language-

based responses will be statistically significantly greater 

than the mean score for meaningful language-based responses 

for Groups 2, 3 and 4.* 

Analysis. Table 8 presents the results of the 

statistical analyses for this hypothesis. The differences 

between th~ scores for meaningful language-based reports for 

Group 1 contrasted with Groups 2, 3 and 4 were all sig-

nificant to the point where the chances of error approach 

zero. Hypothesis 8 was confirmed. 

*Subjects literate in Hebrew were eliminated from the study. 
As a result, Group 5, which included the Hebrew sentence, 
is not considered here, since no subject gave anything 
meaningful or language-based for either line in Group 5. 



Table 8. Means and t-statistics for meaning scores for Group 1 compared with 
meaning scores for Groups 2, 3 and 4. 

Group Lines of Print Mean of t-statistics Degrees of Probability 
Meaning Freedom of Error** 
Scores 

1 English sentence .94 ----- ----- -----
and English word 

2 Pseudoword, mixed .72 12.59 81 0 
order sentence, 
mixed English/ 
Spanish sentence 

3 Portuguese sentence .43 18.4 81 0 

4 First nine squares .21 29.45 81 0 
and random 
alphabetical 
characters 

**The probability of error in the conclusion reached is so extremely small that 
it approaches zero in each instance. 

I--' 
IV 
.I::> 
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Research Hypothesis 9 

The mean score for Group 2 for meaningful language

based responses will be statistically greater than the 

mean score for meaningful language-based response for 

Groups 3 and 4. 

Analysis. Table 9 presents the results of the 

statistical analyses for this hypothesis. The differences 

between the means scores for meaningful language-based 

responses for Group 2 compared with Groups 3 and 4 were 

all significant to the point where the chances of error 

approach zero. Hypothesis 9 was confirmed. 

Research Hypothesis 10 

The majority of subjects will report the pseudoword 

as a real English word. 

Analysis. 52.44% of the subjects reported a real 

English word for the pseudoword (CALCALADTOR). 

47.56% of the subjects reported the word 

"calculator", an additional 2.44% (2 subjects) reported 

the word "calendar", 1. 2 2 % (1 subject) reported the word 

"cancellation" and one additional subject reported the 

word "calculation." 

All subjects provided a report for this line of 

print. 98.78% of the subjects reported a valid English 

spelling pattern. The one subject who did not provide 

a valid English spelling pattern reported only the letter 



"c", which is not a complete enough report to be con

sidered a spelling pattern at all. The subject who 

reported only the "c" probably started the leftmost 
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point in the line of print, realized there were dis

crepancies between what she expected and what actually 

was visually available, and was consequently only able to 

process that single letter in the time available. 

Research Hypothesis 10 was confirmed. 

Discussion. The mean score for meaningful 

language-based reports followed the same basic negative 

progression as the accuracy scores. As the lines of 

prints or groups of lines of print became less like com

plete, meaningful language in their organization and 

structure, the subjects provided less meaningful language

based responses. Figures 6 and 7 graphically present the 

accuracy scores and the meaning scores. 

Several important points relate to Figures 6 and 

7. First, if no English language base was available in a 

line of print, then the total possible point value of 

zero was assigned to that line. Since it is mathemati

cally impossible to divide by zero, no proportional score 

was established even if the report of that particular line 

was in some way meaningful or language-based. Such reports 

will be discussed under the heading of qualitative analysis. 



Table 9. Means and t-statistics for meaning scores for Group 2 compared with 
meaning scores of Groups 3 and 4. 

Group Mean of Meaning t-statistic Degrees of Probability of 
Scores Freedom Error 

2 .72 ----- ----- -----

3 .43 10.47 81 0 

4 .21 24.21 81 0 

f--' 
N 
-...] 
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Second, the mean meaningful language-bases score for Group 

4 is artificially suppressed because the line of alphabeti

cal characters was averaged with the line containing the 

first nine squares in consecutive order. Since no language

based score could be assigned to that line and averaged with 

the language-based score for alphabetical characters. In 

this way the score for Group 4 was artificially suppressed. 

In fact the mean language-based score for the line of 

alphabetical characters was slightly higher than the mean 

language-based score for the Portuguese sentence. This 

difference will be discussed under the sec ion on 

qualitative analysis. 

It would seem that the unit of perception in reading 

is at least partially dependent on situational context. Yet, 

based on the results presented thus far, it seems that the 

unit of perception in reading is not the distinctive 

characteristics of a letter or character. To identify each 

distinctive characteristic of each letter would overload 

the memory, as was the case with the subjects' attempts to 

report the irregular geometric shapes or Hebrew sentence. 

It seems that the unit of perception in reading is 

not the letter either. If in fact the unit of perception 

in reading is the letter, then all lines of print which 

utilized letters would have been reported with approxi

mately equal accuracy and completeness. Seven of the ten 
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lines of print contained no other characters than letters 

of the alphabet. As can be determined by examining 

Table 10, the differences in the accuracy and completeness 

of the reports for those lines of print were quite 

different. 

Table 10. Mean accuracy scores of the lines of print using 
only Roman alphabetical characters. 

Line of Print Mean Accuracy Score 

English sentence .951 

English word .882 

Pseudoword .680 

Mixed word order sentence .531 

English/Spanish sentence .450 

Portuguese sentence .309 

Random alphabetical characters .156 

Each line of print using only Roman alphabetical 

characters was reported with statistically different 

accuracy than every other line of print using only Roman 

alphabetical characters. 

It would seem that the unit of perception in 

reading is not the individual word either. The English 

word was reported with statistically significantly less 
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accuracy than the English sentence. If the unit of 

perception in reading is the word, then one would expect 

the subject to report the English word with at least equal 

accuracy and completeness as the English sentence, if not 

slightly greater accuracy and completeness since there are 

more characters in the sentence than in the word. 

Based on the evidence presented by the data from 

this study it would seem that in perception in reading, 

people seek large, meaningful units which is the sentence 

or the clause. The English sentence was the only line of 

print which provided all three cuing systems for those 

able to read English but not Spanish, Portuguese or Hebrew 

to a relatively high degree of proficiency. Based on the 

results of this study, it can be concluded that all three 

cuing systems must be available to the reader if perception 

is to be as quick and accurate as it must be for most 

reading. This had been predicted on the basis of the 

Goodman Model of Reading. This study validates the 

Goodman Model of Reading in that respect. 

Qualitative Analysis 

This study has served as a rich source of data 

beyond those points raised by the Research Questions and 

covered by the Research Hypotheses. Analyses of some of 

these data, both qualitatively and quantitatively, have 

-----------
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resulted in further information to serve as a source of 

confirmation or refinement of the Goodman Model of Reading 

as it describes and relates to perception. 

If meanin~ is the"central focus of reading as 

Goodman (1982) maintains, then the search for meaning ought 

to be reflected in the reports of the subjects from this 

study. That is, if the seeking of meaning is an inherent 

context for perception in reading, then that should be 

reflected in the subjects' reports. If, on the other hand, 

meaning is formulated only after the image is visually 

received and perceived, then the subjects' report should 

not reflect meaning unless a meaningful organization and 

pattern was readily available in that line of print. 

Each line of print will be discussed individually 

and, where appropriate, individual reports reflecting the 

meaning-seeking behavior of the perceivers will be 

discussed. 

English Sentence: CAN YOU READ THIS? As explained 

earlier, 73.17% of all reports for this line of print were 

totally accurate and an additional 19.51% of the reports 

were lacking only the punctuation mark at the end of the 

sentence. Yet four subjects altered or contributed 

meaning with the following reports: 



Can you read this test? 

Can you read this line? 

Can you read this? (yes) 

You can read fast. 
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Each of these reports reflects the cognitive input 

of the subject in the perception of this line of print. No 

subject reported an unacceptable English word order for 

this line of print. Three of the four reports seem to 

reflect the subject's view of the behavior which each 

thought was being requested: reading a test, reading a 

line or reading fast. The fourth response reflects the 

subject's desire to respond to the question posed in the 

line of print. 

It should be noted that the subject brings to this 

task considerable knowledge which can be applied to the 

perception of each line of print. Several specific types 

of knowledge can be applied by the subject including: 

1. knowledge of the structure of written English and 

the means by which messages are communicated in 

written form; 

2. knowledge of real English words and their struc

tures; 

3. knowledge of the written symbol system commonly 

available in our society (e.g., numerals, letters) 

and the way in which those symbol systems are 
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commonly organized (e.g., telephone numbers, words, 

clauses, sentences); 

4. knowledge of the pragmatics of reading research 

and the types of concerns commonly addressed 

through such research; 

5. based on the knowledge of pramatics of the 

situation, subjects would be likely to have a 

fairly strong expectation and set for what would 

have been presented (as supported by the research 

of Bruner & Postman; 1949, Haber, 1966; Miller and 

Johnson-Laird, 1976). 

The tendency for the subjects to apply these types 

of information in perceiving the lines of print has been 

found throughout this study and account for many of the 

inaccurate but meaning-based reports which were provided. 

English Word: TRANSLATION. 81.7% of all reports 

for this line of print were completely accurate. One 

subject reported the sequence "TZEC" for what had been 

presented. While that report was inaccurate and incomplete, 

it may well be that the subject carried a schema and 

expectation for this line for a row of random alphabetical 

characters, like the line which preceded this line of 

print in the presentation of the task which was a line of 

random alphabetical characters. 



136 

Another subject reported "TRANS" for t.his line of 

print. Not only was that report accurate for the first 

five letters, it also is a commonly used and acceptable 

word-beginning in written English. One subject reported 

this line of print as "trang", an acceptable but in this 

case inaccurate spelling pattern which is a less likely 

beginning for a word in written English than "TRANS." 

Other subjects reported the following English words 

for this line of print: 

translate (reported by two subjects) 

trash 

transaction 

tractor 

The tendency to either accurately perceive the 

word as it was presented or to perceive another known word 

or familiar written language pattern was quite strong among 

these subjects, being reflected in every report except the 

report of the letter string discussed above. 

Pseudoword: CALCALADTOR. This line of print and 

the English word (TRANSLATION) both contained eleven 

characters and both lines of print reflected acceptable 

English spelling patterns. However, the "D'!'" combination 

in English spelling is uncommon, as in the cases of 

"breadth" or "width.'~ This may account for the fact that 

only one subject reported "dt" adjacent to each other and 



in that sequence while nineteen subjects repeated both 

consonants but separated them with a vowel. 
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While over 80% of the reports for the English word 

were completely accurate; not one of the reports for the 

pseudoword were completely accurate. So to approximate 

English with an acceptable spelling pattern is obviously 

not as important a factor in reporting it accurately as 

being a real English word. 

52.44% of the reports for this line of print were 

real English words; 98.78% of the reports used an acceptable 

English spelling pattern. 

Comparisons of mean accuracy scores for the real 

English word and the English pseudoword using a t-test were 

conducted. The English word was found to have been 

reported with statistically significantly higher accuracy 

than the English pseudoword with a probability of error so 

small as to approach zero. Yet when the two lines of 

print were compared on the basis of the scores for 

meaningful language-based responses, no statistically sig

nificant differences were found. Table 11 summarizes 

the results of the comparisons between the real English 

word and the English pseudoword. 



Table 11. Summary of statistical analysis comparing English word and English 
pseudoword for accuracy and meaningfulness of reports. 

English English Degrees of T-statistic Probability 
Word Pseudoword Freedom of Error 

Mean Accuracy .8794 .6796 81 6.49 0 
Score 

Mean Meaning .8965 .8732 81 0.81 .29 

f-I 
LV 
co 



It is concluded that the subjects perceived the 

pseudoword in the same basic meaningful language-based 
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way as they perceived the real English word. Accuracy for 

the reports of the pseudoword seemed to be secondary to 

perceiving and reporting meaningful language-based 

responses. This suggests the view that readers are not 

actually "seeing" all the letters in every word. Instead 

they are sampling the visual input on the basis of their 

predictions and schemata. It is also important to note 

that the English word (TRANSLATION) preceded the pseudo

word (CALCALADTOR) in the sequence of presentation. It is 

possible that an expectation and set for a real English 

word was established because of the order of presentation. 

English sentence in mixed word order: BE CAN 

READING FUN! Only one subject (1.22%) reported this line 

of print with complete accuracy. An additional seven 

subjects (8.54%) reported all characters in this line but 

the final punctuation mark. That means only 9.76% of all 

subjects were able to perceive and report all characters 

in this line except the punctuation mark with complete 

accuracy. These results contrast with 73.17% of the 

subjects who repeated the English sentence with complete 

accuracy, 19.51% who reported all characters accurately 

but the final punctuation mark and a total of 92.68% who 

were able to perceive and report all characters in the 
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English sentence except the punctuation mark with complete 

accuracy. 

31.71% of the subjects demonstrated a tendency to 

rearrange the word order for this line of print as 

evidenced by ~he following reports: 

Be careful tonight. 
*Be reading fun. 
*Be is reading fun 

Be a man 
*Be - reading can be fun 
*Be can counting fast 

Be a dog 
Be a reading test 
Be careful 

*Be a reading fun! 
*Be reading is fun 
*Be a reading chart. 
*Be can regard 
*Be can be fun 
Reading can be fun. (reported by three subjects) 
Reading can be fun? 
Reading can be fun! 
Can reading be fun? 
Boy, can reading be fun! 
Can you be reading this? 
He can read 
can't be reading 
11m reading 
We can be reading 

*It is customary in linguistics to use an asterick to 

indicate language samples that speakers would reject for 

some reason (Fromkin & Rodman, 1983). This marking will 

be used for the remainder of this report to indicate 

language-samples which speakers of English would reject for 

some reason. 
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Partial reports comprised 31.7% of the responses for 

this line of print. Table 12 summarizes the partial 

reports received. It was apparently difficult for two 

subjects to perceive and report the words in an unexpected 

sequence. 

Table 12. Summary of partial reports for mixed word order 
sentence. 

Report** 

*Be reading fun 

*Be can 

*Be reading --
*Be can reading 

* rOeading fun 

*Be 

* can reading 

* can read 

* reading 

*Be can read 

*Be run 

Number of 
Occurrences 

3 

6 

3 

6 

2 

1 

1 

1 

1 

1 

1 

Percent of 
Total 
Subjects 

3.66% 

7.32% 

3.66% 

7.32% 

2.44% 

1.22% 

1. 22% 

1. 22% 

1. 22% 

1. 22% 

1. 22% 

**Lines are used here to indicate place reports where 
subjects used blank spaces, lines, dots, dashes, or 
other markings to indicate the position of the word or 
words in the sequence. 

The syntactic cuing system of English relies primarily on 

word order to determine and communicate its structure. 
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When the syntactic cuing system was altered, as in this 

line of print, then the perceivers had difficulty 

accurately reporting what had been presented. While many 

subjects managed to report all or partially what was in 

the line of print, many other subjects altered word order 

or characters to provide a more syntactically acceptable 

report. 

The subjects' responses to this line of print 

verify the Goodman Model of Reading which states that the 

three cuing systems in written language operate inter

dependently at all times during the process and that 

reading cannot occur if any of the cuing systems is 

lacking. In this particular case twenty-seven subjects 

(33% of the total) attempted to compensate for the 

disruption of the syntactic cuing system by providing 

reports which were more syntactically acceptable than the 

original. 

Mixed English/Spanish sentence: This is un desafio. 

This study was conducted in the Southwestern United States 

where the Spanish language is common. Yet many of the 

subjects reported this line of print as being totally 

English or as if it conformed to certain rules which apply 

to written English. For example, twenty-one subjects 

(25.61%) reported the third word of this sequence (the 

Spanish word "un") as the English function word "an." In 



143 

six of those cases, the word "an" was followed by a word 

began with a vowel, the one type of letter which the word 

"an" is used to mark. Sixty-six subjects (80.49%) 

accurately reported "This" as the first word in the 

sequence; sixty-two subjects (75.61%) accurately indicated 

the second word in the sequence as "is"; twenty-two 

subjects (26.83%) reported conclusions to their reports 

which-indicated that they recognized the last two words of 

this line as being from another language, though none of 

those reports for the end of the line were completely 

accurate. Several subjects reported English phrases or 

sentences for this line of print: 

The sun is yellow. 
The sun is down. 
in the umbrella 
More than double 

*This is the 
This is an umbrella 

*This is end 
*This is an detail. 
This is the description. 
This 
This 
This 

*This 

is 
is 
is 
is 

an update. 
understood. 
on? 
sun hello. 

The Goodman Model of Reading has been validated by 

such reports. For all reports on the above list except 

the first four, the subjects accurately identified the first 

two words and predicted the conclusion of the sentence and 

either accepted that prediction as accurate (as in the case 

of the phrase "This is the") or minimally sampled the 
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features of the remaining characters in the line to verify 

or modify that earlier prediction (as is likely to have 

been the case with the report "This is understood."). The 

tendency for some subjects to make strong predictions is 

indicated by the final character in the report, "This is 

on?" where no visual stimuli were available in the line of 

print to indicate the presence of a question mark. Yet it 

seems likely that the subject predicted the presence of 

that character and reported it as being in the line of 

print on the basis of that prediction. 

One subject who stated on the questionnaire that she 

could read Spanish but only poorly reported "uno dos tres" 

(Spanish for "one two three") for this line of print. The 

subject verified that report later in the questionnaire when 

she stated that she believed several of the words in the 

task were in Spanish but that the only ones she could read 

were the numbers. Some speculation at this point may be 

helpful in understanding why she provided that report for 

this line of print. It is speculation which is grounded in 

theory and based on the Goodman Model of Reading. 

Speculation: This subject indicated a minimal level of 
competency in reading Spanish. It may be 
that she recognized part of this line of 
print as being written in Spanish and, based 
on that recognition, applied her limited 
schemata for reading Spanish to the entire 
line of print. What she reported was part 
of the limited amount of Spanish she could 
read. The Goodman Model of Readinq describes 
the processes of recognition and initiation 
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as essential in the early stages of the 
reading act. It seems likely that this 
subject recognized the task as one of 
reading Spanish and initiated her perceptual 
processes based on that recognition. 

It appears that the data gathered during this study 

for this line of print have validated the Goodman Model of 

Reading. 

Portuguese sentence: Eu posso ler isto. No subject 

reported this line of print completely accurately. The 

accuracy scores for this line of print ranged from zero to 

0.53. 98.78% of all subjects identified this as a foreign 

language and attempted to report it in that way. Ten 

subjects attempted to categorize the language. This 

resulted in the following categories for the language 

described: 

Spanish (reported by five subjects) 
Spanish or Italian 
French or some other language 
French or Spanish 
German 
another language 

None of the subjects identified the language as Portuguese. 

Only two subjects reported an English response 

for this line of print. Those reports were: 

Expresso in a cup 
Eel 

A total of sixty-eight different responses were 

given for this line of print. It is apparent that the 

subjects had considerable difficulty perceiving, remembering 

and reporting this line of print. 
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This difficulty seems to be caused by two factors 

which affected the perceptions of the subjects: (1) there 

was no reason for the subjects to be predicting or 

expecting Portuguese, (2) while Portuguese employs the 

same alphabet as English, the subjects were unable to apply 

any prior knowledge in terms of the orthographic, semantic 

or syntactic cuing systems. This resulted in low accuracy 

for the reports for this line of print and low scores for 

the responses being meaningful and language-based. This 

line of print makes it obvious that the reader must have 

knowledge of the written form of a language in order to be 

able to read that language. 

First nine squares in consecutive order: 

149162536496481. One reason for the inclusion of this line 

of print in the study was to determine th degree to which the 

subjects would have schemata available for this systemati-

cally organized but obscure pattern. Awareness of such a 

deep underlying organizational pattern would have made it 

possible for subjects with such schemata to report all 

fifteen characters accurately. None of the subjects 

provided such a report. Figure 8 graphically depicts the 

number of characters accurately reported for this line of 

print. No subject accurately reported six or more 

characters while fifty-five subjects accurately reported 

only one character. 
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This line of print was the third line presented 

in the sequence of ten. It is possible that the data 

obtained from the reports for this line have been 

influenced by a lack of perceptual readiness (Bruner, 

1957). Yet, no attempt was made to create perceptual 

readiness for any particular type of materials for any of 

the lines of print. 

95.12% of the subjects reported only numerals for 

this line of print. Two subjects (2.44%) reported a dash 

somewhere in the line. A dash is a device commonly used 

to separate series of numbers in left-to-right sequence 

that are often briefly viewed and then held in memory 

(for example, telephone numbers). One subject (1.22%) 

reported both numerals and upper case alphabetical 

characters for this line of print. One subject reported 

a caret (~) followed by a series of numerals. 

Ten subjects (12.2%) reported a series of numerals 

which included all or part of the sequence of numerals 

from one to ten (i.e., 12345678910). One subject reported 

the numerals in this line of print as a series of threes 

and sixes repeating left-to-right in a regular fashion. 

These attempts to make the numerals in this line of print 

regular or approximate what the subjects already knew may 

have reflected the role of prediction in perception. 

Rather than visually taking in such a regular pattern, the 
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subjects may have recognized and categorized this line 

of print as numerals and then predicted a familiar pattern, 

sampling the line of print only enough to determine that 

the line started with 111" in the leftmost position and 

contained other numerals which could be found in the 

sequence they had predicted. These reports definitely 

indicate that at least some subjects were seeking a 

schema which would help them to recognize and report the 

pattern. They just did not seem to find the appropriate 

schema in time to help them perceive this line of print. 

One subject accurately reported only the first 

and last characters in this line of print, leaving a large 

space between the two characters to indicate their 

relative positions. This must reflect the perceptual 

strategy she used for reporting this line of print. 

Lowercase alphabetical characters: azqrdgfdeomslp. 

All subjects who reported this line of print reported 

alphabetical characters. No other type of character was 

reported or described. Even though the characters in this 

line of print were randomly arranged and did not conform to 

an acceptable English spelling pattern, the following real 

English words were reported for this line of print: 

adequate 
hazard 
censorship 
autobiography 
aardvark 
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In the discussion which followed the task, the 

subject who had reported "autobiography" said positively 

that he had been certain that this line of print had 

said "autobiography." 

In addition to the real English words which were 

reported for this line of print, the following patterns 

which contain real English words embedded within them 

were reported, as indicated by the underscoring: 

endeolmys 
agrotimop 
azrgolfp 
arstongiuse 
az~rdf 
adgcopgdxz 
andr 

Once again it may be that the subjects expected a 

word and, based on that prediction, minimally sampled 

the line of print to confirm that expectation. One 

subject reported tht this line of print looked like a word 

that was "written backwards." It seems reasonable to 

speculate that this subject was expecting a word, and when 

a word was not discovered with left-to-right processing, 

attempted to mentally reverse directions as the icon was 

fading. 

Several subjects reported acceptable spelling 

patterns which approximated real English words, as with 

the following: 



azord 
azpectation 
eze 
azardg 
azer 
azograhic 

In all the above cases, the subjects were cog-
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nitively involved in the perception of the line of print. 

That cognitive involvement caused the subjects to organize 

the perceptual field into patterns which were either 

meaningful units of language or approximated such units. 

In order to statistically test the differences 

between the reports for the Portuguese sentence and the 

random lowercase alphabetical characters, t-tests for the 

mean accuracy scores and mean meaning scores for both 

lines of print were conducted. The results of those t-tests 

are summarized in Tables 13 and 14. 

Table 13 p~esents the results for the mean accuracy 

scores. The subjects reported the Portuguese to a 

statistically greater degree of accuracy than the random 

lowercase alphabetical characters. It seems that the 

subjects were able to apply more of their schemata for 

reading when perceiving and reporting the line of 

Portuguese than for the line of random alphabetical 

characters. 

However, there are not statistically significant 

differences between the two lines for the scores for 

meaningful responses. Though the differences for accuracy 
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were statistically different, the differences for scores 

for meaningful responses were not statistically signifi

cant. The subjects' desires to make sense of what had 

been presented and to respond to the line of print as 

language seemed to be a more overriding concern than 

accuracy for the line of random alphabetical characters. 

Goodman (1982) describes a series of cycles in 

reading with meaning being the constant focus for the 

reader. An optical cycle, a perceptual cycle and a 

syntactic cycle precede the meaning cycle. But as 

Goodman (1982, p. 9) explains, the reader can "leap toward 

meaning. II It seems that the readers try to leap toward 

meaning even on the basis of incomplete and inaccurate 

information. Meaning is a greater concern and receives 

a greater focus during perception in reading than accuracy. 

At least that is how it would seem based on the data 

collected during this study. Gollasch (1980) has 

determined that this holds true even in a passage of 

connected discourse. 
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Table 13. t-test results for mean accuracy scores for 
Portuguese and random lowercase alphabetical 
characters. 

Portuguese accuracy scores 

Mean 
Standard deviation 

Random lowercase alphabetical characters 
accuracy scores 

lvlean 
Standard deviation 

t-test statistics 

Difference (Mean X - Mean Y) 
Standard Error of the Difference 
t-statistic 
Degrees of Freedom 
Probability of Error 

= 
= 

= 
= 

= 
= 
= 
= 
= 

.309 

.137 

.156 

.089 

.153 

.018 
8.533 

81 
0 
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Table 14. t-test results for mean meaning scores for 
Portuguese and random lowercase alphabetical 
characters. 

Portuguese meaning scores 

Mean 
Standard deviation 

Random lowercase alphabetical characters 
meaning scores 

Mean 
Standard deviation 

t-test statistics 

Difference (Mean X - Mean Y) 
Standard Error of Difference 
t-statistic 
Deg~3es of Freedom 
Probability of Error 

= 
= 

= 
= 

.417 

.203 

.434 

.331 

= .017 
= .043 
= .41 
= 81 
= .693 
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Another set of t-tests were conducted to compare the 

accuracy scores for the line of print with the random 

lowercase alphabetical characters and the line of print 

with the first nine squares in consecutive order. If we 

do indeed utilize schemata for reading, then the line of 

numerals should be reported with statistically greater 

accuracy than the line of alphabetical characters. This 

would be due to the fact that only ten characters com

prise the set of possible numerals while twenty-six 

characters comprise the set of possible characters for the 

lowercase alphabetical characters (letters). The smaller 

set of possible alternatives from which to choose should 

make it possible to process the numerals more rapidly. 

The results of the t-test statistically comparing 

the two reports of the two lines of print are presented in 

Table 15. The line of numerals was reported with signifi

cantly greater accuracy than the line of alphabetical 

characters. 



Table l5.t-test results for mean accuracy scores for 
first nine squares and random alphabetical 
characters. 
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First nine squares in consecutive order accuracy score~ 

Mean = .179 
Standard deviation = .095 

Random alphabetical characters 
accuracy scores 

Mean = .156 
Standard deviation = .089 

t-test statistics 

Difference (Mean X - Nean Y) = .023 
Standard Error of the 

Difference = .014 
t-Statistic = 2.13 
Degrees of Freedom = 81 
Probability of Error = .017 



Figure 9 presents a graphic comparison of the 

number of characters accurately reported for the first 

nine squares and the series of random alphabetical 

characters. 

These findings confirm the view that available 

schemata are employed in visual perception. 

Irregular geometric shapes: t' 400<:) I)" i:lO \i,lIc3 
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The characters in this line of print cannot be categorized 

as belonging to any coding system which was likely to be 

well known to the subjects. In order to accurately 

report any particular character in this line of print the 

subject would have needed to identify each distinctive 

characteristic of each shape and hold those characteris

tics in memory long enough to report them. The propor

tional accuracy scores for this line of print ranged from 

a low of zero to a high of .11 with the mode and the 

median both being zero and the mean score being .015. 

Three subjects reported letters of the alphabet 

for this line but two of the three reported other 

characters in addition to the alphabetical characters. 

Six subjects categorized the characters in this 

line of print as symbols. One subject categorized the 

characters in this line as Chinese while another 

categorized it as Japanese. 
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Hebrew sentence: n·,~y M~p~ >1~4~H 

The Hebrew alphabetical system looks very different from 

the Roman alphabetical system and the direction of eye 

movement in reading Hebrew is right-to-1eft instead of 

1eft-to-right. 

The minimum accuracy score for this line of print 

was zero while the maximum accuracy score was .061. The 

mode and the median were both zero while the mean was 

.0039. The subjects had little, if any, previous 

experience with the Hebrew orthography. 

Three subjects reported a combination of 

characters from the Roman alphabet and other irregular 

designs or patterns for this line of print. Ten subjects 

identified the writing system as Chinese, three as 

Japanese, four as Arabic, one as Russian, one as Yiddish, 

and seven accurately identified it as Hebrew. Yiddish 

and Hebrew employed the same alphabet so the identification 

of the line as Yiddish may have reflected knowledge which 

the subject brought to the task. 

Discussion. For the line of numerals, the line 

of alphabetical characters, the line of irregular geo

metric shapes and the line of Hebrew, the subjects used 

three common strategies. The first strategy was to 

attempt to report what had actually been present; the 

second was to categorize or describe what had been 
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perceived; the third strategy was not to respond at all. 

As the characters in the line of print became less 

recognizable" to the subjects, the percent of responses 

which were either categorizations or non-responses 

increased sharply. The percent of the group of subjects 

that gave each type of response for each of those four 

lines or print is presented in Table 16. 

Table 16. Percent of attempts to report, categorize or 
describe and no response indications for four 
lines of print. 

Line of Attempted to Categorized or No 
Print Report Described Response 

First nine 
squares 90.36% 8.43% 1. 21% 

Alphabetical 
characters 90.36% 4.82% 4.82% 

Irregular 
shapes 74.39% 18.29% 7.32% 

Hebrew 
sentence 62.20% 29.26% 8.54% 

Subjects eliminated from the study. Two subjects 

who were eliminated from the study provided reports 

worthy of brief discussion from the perspective of the 

Goodman Model of Reading. 
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One subject rated herself as highly literate in 

Hebrew yet was able to only respond with the phrase, 

"Hebrew language" when this line of print was presented. 

During the discussion and review of the task after the 

data had been collected, this subject read the Hebrew 

sentence aloud in Hebrew and then translated it into 

English. She apparently was as skillful in reading 

Hebrew as she had claimed. Her response of categorizing 

the line of print rather than reporting what it contained 

can be interpreted from the perspective of the Goodman 

Model of Reading. 

Goodman (1982) discusses the recognition-initiation 

processes in reading. In order to read in a language one 

must recognize the language in its written form, be able 

to read the written language and then initiate the reading 

process. This subject was able to recognize the written 

form of the language and was obviously able to read the 

language, but was so surprised at finding Hebrew in the 

line that she was delayed enough in initiating her reading 

strategies that the visual image was gone before she 

could read it. It is important to note that Hebrew is read 

right-to-left. This is the opposite direction for reading 

English. This subject recognized the reading task called 

for in this line of print, yet was not able to initiate 

the use of appropriate schemata and strategies in the 
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brief time allowed. This subject's behavior again vali-

dates the Goodman Model of Reading in its discussion of 

the processes of recognition and initiation. 

She reported during the discussion after the 

data was collected that she viewed the remaining lines of 

print, "differently" after she had recognized the Hebrew. 

She explained that she was more cautious in perceiving 

and reporting the remaining li~es of print. That is, 

she was monitoring her visual processes differently after 

the line of Hebrew had been presented. 

Another subject who was eliminated from 

study reported herself to be quite skillful in reading 

Spanish. Assuming this self-reporting to be relatively 

accurate, her response to the line of mixed English and 

Spanish is worthy of discussion. Her report for the line 

of mixed English and Spanish was "This is a turtle." 

Based on this report it would seem that she did not 

recognize the written Spanish in the line. Again reason

ing from the perspective of the Goodman Model of Reading, 

it is argued that she probably was not expecting a 

sentence of mixed language content. Instead, she pro

bably predicted an English sentence on the basis of the 

first two words in the sentence. Having formulated such 

a prediction, she then minimally sampled the remainder of 

the line of print as she held it in her memory and 

confirmed that prediction. She would have had to 
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recognize and initiate her reading schemata for both 

English and Spanish to have accurately reported the 

entire line of print. Kolers (1966) reported that 

subjects literate in two languages could understand what 

they had read in a mixed language text but had consider

able difficulty switching from one language to another 

when reading aloud. Apparently it is difficult to use 

schemata for reading two languages at a time when the 

reader is unable to predict which language schemata are 

to be employed. 

Discussion. The data from this study have served 

to confirm the Goodman Model of Reading as it relates to 

perception. The more meaningful and complete a unit of 

language was in this study, the easier it was to report 

accurately and completely. In many cases the perceiver 

tended to seek meaning or establish a familiar pattern 

rather than to be accurate or complete in the report if 

meaning or a recognizable pattern was not obviously 

available in the line of print. 

When the characters in the line of print were not 

readily accessible in the schemata of the subjects, the 

scores for accuracy were very low. No scores for 

meaning were established for those lines. It is 

speculated that the accuracy scores were so low because 
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identification and retention of the distinctive features 

of the characters in the line of print caused a memory 

overload and resulted in very poor accuracy of reports. 

Strategies of Individual Subjects 

in Completing the Task 

In this section particular responses by individual 

subjects will be presented. For the sake of clarity in . 

discussion of the reports for different lines the original 

line of print will be presented to the left while the report 

by the subject will be to the right with a slanted line (/) 

separating them. This will result in the following format: 

Original line of print/report by subject 

Sixty-nine percent of the subjects utilized basic

ally one standard basic strategy for reporting each line of 

print. That is, they attempted to report as much as they 

could recall for each line of print as accurately as possible. 

Yet, the remaining subjects relied heavily on one 

particular strategy for perceiving and reporting what was 

presented. Those strategies deserve attention and elabor

ation to understand the reports those subjects provided. 

Five subjects had a stronger focus on meaning 

than was found among the other subjects. This focus on 

finding and reporting meaningful units resulted in the 

following reports from one subject: 



Be can reading fun!/We can be reading 

CALCALADTOR/calculator 

CAN YOU READ THIS?/Can you read this line? 

Eu posso ler isto./Eu possiblo un 
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Each of these reports reflects a stronger push 

toward meaning than was available in the original. Even 

the last line above, the Portuguese sentence, contains 

"possiblo" which is an approximate of the English word 

"possible" and the Spanish word "posible". It also 

contains the Spanish word "un" which can be found in the 

mixed English/Spanish sentence used in this task. 

Another subject seemed to be focusing on finding 

meaningful language even at the risk of not identifying an 

English word when it was visually available: 

azqrdgfdeomslp/censorship 

TRANSLATION/tractor 

Eu posso ler isto./Expresso in a cup. 

It is possible that this subject predicted a word 

and had an expectation for a short word when TRANSLATION 

was presented. 

Another subject seemed to be seeking meaning and 

regularity in his/her perceptions, resulting in these 

reports: 

azqrdgfdeomslp/autobiography 

149162536496481/123456789 

CALCALADTOR/calculator 



One additional subject seemed to reflect her 

attitude toward the task and her views of what was 

being asked of her in this way: 

This is un desafio./This is un fair. 

Be can reading fun!/Be a reading test. 

In each of the above cases the subjects' report 
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can be explained on the basis of the subject using pre

diction and sampling strategies to perceive and report the 

lines of print. Each of these reports contains characters 

or a series of characters which can be found in the original 

line of print. It is likely that minimally sampling the 

line of print combined with an expectation of what was to 

be seen resulted in such reports. 

One subject provided these reports: 

This is un desafio./This is an detail. 

Be can reading fun!/Be can counting fast 

In each of these reports the subject accurately 

reported the first two words. Yet the last two words in 

each sequence are neither accurately reported nor lin

guistically acceptable. It may be that the subject 

minimally sampled the line of print, realized the line was 

not a normal English sentence and reported these patterns 

as approximations to what had been seen. 

Six subjects consistently provided only partial 

reports of what had been presented in each line of print. 



For example, one subject provided the following: 

azqrdgfdeomslp/amg 

TRANSLATION/trang 

149162536496481/14268 

This is un desafio/This an 

Be can reading fun!/Be a dog 

CALCALADTOR/calator 

CAN YOU READ THIS?/Can a word 

Eu posso ler isto./Be a pois 
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Even for the two lines of print which were 

commonly reported with total accuracy, this subject pro

vided partial and inaccurate reports. 

This subject also provided responses on the 

questionnaire which were characterized by nonstandard 

spellings, as evidenced in the following with the non

standard spellings underscored: 

"The lines with the numbers was easyer to see and 

rember." 

"How well we priceve whole phrases of print." 

Is there a relationship between the subjects' 

behavior of providing only partial reports of what had 

been presented and the nonstandard spellings which he 

provided? Is the ability to perceive units as whole and 

meaningful an underlying influence on spelling? Such 



questions are beyond the scope of this study but the 

possibility of such relationships needs to be further 

investigated. 

One subject seemed to employ a strategy that 

caused her to focus attention on the beginnings and 

ends of the lines. She provided the following reports: 

azqrdgfdeomslp/a p 

149162536496481/1 1 

Be can reading fun!/Be ... reading fun 

This subject left spaces between the reported 

characters to indicate the relative positions of the 

characters. 
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Two subjects seemed to employ a strategy that 

allowed for reports that were only partially accurate and 

complete. 

One subject reported: 

azqrdgfdeomsln/eze 

TRANSLATION/TZEC 

149162536496481/14916 

Be can reading fun!/see can 

Eu posso ler isto./Eu passe 

The other subject who displayed this behavior 

reported the following: 



azqrdgfdeomslp/ob 

TRANSLATION/TRANS 

149162536496481/148 

This is un desafio./This is 

Be can reading fun!/Be 

CALCALADTOR/CALCULATION 

CAN YOU READ THIS?/YOU READ 
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With both of these sUbjects it seems that the 

expectation was to perceive only a portion of the line of 

print and not the entire line. 

One subject provided no report for the first six 

lines of print, then provided these reports: 

Be can reading fun!/See a 

CALCALADTOR/C 

CAN YOU READ THIS?/CAN YOU READ THIS? 

Apparently the speed of exposure caused this 

subject difficulty in perceiving. Yet it is worth noting 

that he/she provided a complete and accurate report for 

the English sentence. Many subjects indicated that they 

did not see or were not looking when various lines of print 

were presented. Yet for the English sentence every subject 

provided a response. 

It seems that each subject discussed in this 

section had an overriding strategy for perceiving the lines 
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of print. The strategy employed by each subject seems to 

have determined the type of response given. Whether these 

subjects would employ similar strategies in other visual 

perception tasks, such as in reading connected discourse, 

is a matter which has not been addressed through this 

study. 

Yet the impact of such strategies, if they were 

employed in reading connected discourse, would be con

siderable. Investigation would be in order to investi

gate readers' strategies for perceiving with other, more 

natural texts. 

The specific conclusions of this study as they 

relate to the Goodman Model of Reading will be presented 

and discussed in Chapter 5. 



CHAPTER 5 

SUMMARY, CONCLUSIONS AND IMPLICATIONS 

The purpose of this study was to test the pre

dictive validity of the Goodman Model of Reading regarding 

perception. A tachistoscope was used to present ten lines 

of print one-at-a-time at such a speed as to restrict each 

subject to one visual fixation per line. The subjects 

were asked to provide a written report of what they had 

seen after each exposure. 

The reports of eighty-two subjects were analyzed 

quantitatively and qualitatively for the purposes of 

answering two research questions which encompassed ten 

research hypotheses. Specifically, the analyses focused 

on the accuracy of the reports in relation to the types of 

characters used in each line of print, the manner in which 

those characters were organized and the degree to which the 

reports were meaningful and language-based. 

Conclusions 

The following is a summary of conclusions based on 

the findings of this study: 

(1) The unit of perception in reading may be 

situational1y determined. Yet the findings of this study 

suggest that the unit of perception is a large, meaningful 
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unit such as the clause or sentence when such a unit is 

available. Research Hypothesis 1 established that the 

English sentence and the English word were reported with 

significantly greater accuracy than all other lines of 

print. Research Hypothesis 2 confirmed that the English 

sentence was reported with greater completeness and 

accuracy than the English word. This is as was predicted 

on the basis of the Goodman Model of Reading. 

(2) The more knowledge a reader is able to apply to 

written materials in terms of the structure and redundancy 

of language, the greater the speed and accuracy of per

ception in reading that material. The conclusion has been 

clearly indicated based on the results for hypotheses 1, 2, 

3, and 4. The more prior knowledge a reader is able to apply 

the easier material is to perceive. 

(3) Prior knowledge of the written form of a 

language (e.g., English, Spanish, Portuguese, Hebrew) is 

necessary to perceive that written language quickly and 

accurately. This conclusion is based on the results of 

the written reports for the lines of English, the line of 

mixed English and Spanish, the line of Portuguese, and the 

line of Hebrew. Only the lines of English were reported 

with accuracy and completion that approached being complete. 

As the lines became less characteristic of written English, 

the subjects' ability to report them completely and 

accurately o:eclined sharply. 



(4) The expectation and set of the individual 

perceiver influences and determines what is perceived. 

This was strongly in evidence through the qualitative 

analysis of the subjects' reports. 
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(5) The perceiving organism is not totally 

dependent on the visual stimuli for determining what is 

perceived. This was evidenced through the study by the 

degree to which the accuracy scores and the language

based scores declined as the lines became less language

like and less familiar to the subjects. Obviously 

perception must require some prior knowledge on the part 

of the individual perceiver or the accuracy scores and 

language-based scores would have remained approximately 

equal for all the lines of print. 

(6) Perception in reading involves the processes 

of predicting, sampling and selecting. This conclusion 

was substantiated through qualitative analyses of 

individual reports which were inaccurate but reflected an 

orientation toward meaning or regularity and evidenced 

sampling behavior on the part of the subjects. 

(7) Perception in reading is dependent on the 

schemata the reader has available and applies when reading. 

This notion has been advanced by Canney and Winograd 

(1979). That schemata are utilized in perception of 

visual material was evidenced by the significantly greater 
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accuracy of report of numerals than letters of the alphabet. 

Yet the ability of the subject to report lines which have 

characteristics of written English with greater accuracy 

and completeness than lines not characteristic of 

written English also substantiates this conclusion. 

(8) What is perceived during a single visual 

fixation in reading depends in large part on the 

characters utilized and the organization of those 

characters in the visual field. This is an overriding 

conclusion established through analysis of the reports 

for each line of print and throughout every statistical 

test conducted during this study. 

(9) Reading cannot occur without the presence 

of all three cuing systems. This has been clearly 

established through the data gathered from reports for 

the English sentence, the English word, the mixed word 

order sentence, the line of English and Spanish, and the 

line of Portuguese. As the line approximated written 

English by providing closer approximations to natural 

language with all three cuing systems available, the 

scores for both accuracy and meaningfulness increased by 

significant degrees. 

(10) The perceiving organism attempts to organize, 

systematize and find meaning in what is perceived. 



Qualitative analyses for the different lines of print 

have shown this to be a pattern of behavior throughout 

the task involved in the study. 

·175 

(11) When characters are presented for which the 

perceiving organism has no existing schemata, visual· 

perception is inaccurate and incomplete. The line of 

irregular geometric shapes and the Hebrew sentence fall 

into this category. As previously reported, the subjects 

were unable to perceive and report these characters 

above a low level of accuracy. 

(12) The reader must recognize the reading task 

to be performed and initiate the appropriate behavior 

for reading to occur. Several instances have been cited 

throughout this study of readers who failed to recognize 

and initiate appropriate reading behavior in spite of 

proficiency in reading the language. This behavior 

occurred with individual subjects with the English 

sentence, the English word, the sentence of English and 

Spanish and the Hebrew sentence. The recognition and 

initiation processes presented in the Goodman Model of 

Reading have been demonstrated to be accurate during 

this study. 

(13) Individuals employ strategies for perceiving 

visual material. The reports of several subjects 

reflected patterns of reporting which were notably 
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different from the reports provided by other subjects but 

were consistent from line to line for the same subject. 

It appears that these subjects used particular strategies 

for perceiving and reporting the materials presented. 

(14) Readers were able to perceive whole, 

meaningful language units with greater speed and accuracy 

than individual letters or words. This study validated 

the work of earlier researchers (e.g., Cattell, 1886) 

on this point. 

(15) The Goodman Model of Reading is a valid 

instrument for describing perception during a single 

visual fixation in reading. Throughout this study 

predictions based on the Goodman Model of Reading have 

been validated and confirmed. The primary contributions 

of this study to the Goodman Model of Reading have been in 

terms of refinement and validation. On no point was the 

Goodman Model of Reading shown to be inaccurate. 

Discussion 

The results of this study support the findings 

of researchers who have used the tachistoscope as an 

instrument for studying visual perception over the past 

hundred years (e.g., Bruner & Postman, 1949; Bryden, 1960; 

Cattell, 1886; Haber, 1966; Manelis, 1974: Morton, 1964; 

Pillsbury, 1897). The data from this study provided 
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powerful statistical results which produce insights 

regarding perception during a single visual fixation in 

reading. The results of this study indicate that reading 

is a psycholinguistic process in which the reader is 

actively cognitively involved in the perceptual process. 

As Smith (1975) has discussed, two types of information 

are available to the reader: the visual graphic infor

mation and the nonvisual information which the reader 

provides and is available independent of the visual 

display. Neisser (1967) has maintained that perception is 

not a passive process but, instead, a process of organiz

ing and constructing the perceptual field. Evidence from 

this study indicates that this is true in visual per

ception as it occurs in reading. 

The data gathered from this study indicate that the 

unit of perception is dependent on context but in reading 

connected discourse it is larger than the distinctive 

characteristics of individual letters, larger than 

individual letters and larger than even individual 

words. This is consistent with the findings of earlier 

research (Cattell, 1886; Gollasch, 1980; Griffing, 1896; 

Hamilton, 1907; Manelis, 1974; Massaro, 1973; 

Pillsbury, 1897; Smith, 1969; Smith & Holmes, 1971). The 

evidence from this study indicates that the unit of 

perception is either the clause or the sentence. This is 



what Goodman (1972a) has maintained, though he asserts 

that the unit of perception in reading is the clause 

and not the sentence. 
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The evidence from this study suggests that speed 

and accuracy of visual perception depend on the degree 

to which the visual material is familiar to the subject 

and the degree to which the subject is able to apply prior 

knowledge when viewing the material. Shannon (1948) devised 

a method for determining redundancy in language. Miller, 

Bruner and Postman (1954) used Shannon's procedures for 

determining redundancy in a sequence and found that the 

more subjects could apply knowledge of redundancy to a 

letter string, the greater the speed and accuracy of 

recognition. The findings of this study and the findings 

of previous research all support Goodman's (1971) position 

that the more like language a particular sequence is, the 

easier it is to perceive. 

Bruner and Postman (1949) observed that an 

organism involved in the process of perception is an 

organism in a state of expectation. That state of expec

tation enables the organism to search efficiently and 

effectively for information (Miller & Johnson-Laird, 1976). 

Haber (1966) found perceptions to be strongly dependent on 

the expectation and set of the perceiving organism. This 

study has demonstrated a definite role of expectation and 
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set in the perception of visual material. This study 

also indicates that the organism is actively involved in 

sampling the visual array to confirm or disconfirm the 

expectation. Evidence of this sampling behavior has been 

found throughout the written reports of subjects involved 

in this study. This prediction and sampling activity is 

an efficient and effective way of reducing prior to per

ception the number of likely choices available to the 

subject. As Smith (1975a) has indicated, the fewer the 

choices available, the more rapidly recognition can occur. 

The Goodman Model of Reading recognizes prediction and 

sampling as necessary processes in reading. Yet this 

study extends beyond the Goodman Model of Reading to 

incorporate the notions of expectation and set as 

processes which can and do occur prior to the initiation 

of reading behavior. This study has validated and extended 

the Goodman Model of Reading with regard to expectation 

and set, prediction and sampling behavior in reading= 

This study has also confirmed what Cattell (1886) 

indicated in his research which called upon subjects to 

read materials in more than one language. The speed and 

accuracy of recognition depends on the subject's knowledge 

of th~ language being presented. 
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Even when a subject is able to read the language 

which is being presented, the subject must recognize and 

then initiate the type of reading behavior appropriate to 

that language. The behaviors of those subjects highly 

literate in the language which was presented indicates 

the validity of the Goodman Model of Reading as it dis-

cusses the role of recognition and initiation in reading. 

The subjects in this study demonstrated a strong 

tendency to provide reports which were familiar to them 

and sensible for them. As discussed in Chapter 4, 

subjects repeatedly provided reports which were more 

meaningful, more systematic or more regular than the 

original line of print. 

Two lines of print were notable exceptions to this 

pattern of " behavior: 
i 

n '",:J.y N"P~ >l::l
4 :JH 

For both these lines the subjects were not able to report 

them as meaningful, systematic or regular perhaps because 

they were unable to recognize and apply any familiar 

coding system to them. 

Implications 

Research 

The study has examined the perceptions of 

individuals during a single visual fixation in reading. 
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Research needs to be conducted which further examines 

perception and reading behavior during multiple fixations 

during reading of connected discourse. Miscue analysis 

has provided ample evidence of behaviors exhibited in 

the reading of connected discourse. Further research 

needs to examine questions regarding the nature of per

ception which produces those behaviors. Perhaps a combi

nation of miscue analysis research with eye movement 

research might serve the purpose of looking at perception 

in connected discourse. 

Additional research needs to be conducted on the 

possibility that readers employ different strategies for 

perception during reading as they appear to have done 

during this study. If indeed readers do employ different 

perceptual strategies, in what way is comprehension 

affected? Are different perceptual strategies employed 

for the reading of connected discourse as opposed to 

perceiving individually presented lines of print? Do the 

perceptual strategies employed by the reader affect 

reading proficiency? 

Additional research would be appropriate to more 

thoroughly examine whether the unit of perception in 

reading is the clause or the sentence. Such research 

would need to allow for clear differentiation between 



the two units and allow for investigations into 

differences in perception for those units of language. 

The Classroom 
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This study has clear implications for classroom 

instruction. First, educators must realize that individ

uals perceive the same materials in different ways and 

then also organize and respond to those perceptions 

differently. Classroom practices which assume uniformity 

of perception are based on fallacious assumptions and need 

re-evaluation. Classroom practices which do not account 

for individual differences in background, prior knowledge, 

expectation and set and perceptual strategies would fail to 

provide for maximum educational benefits for all students. 

Second, since the data from this study indicate 

that whole meaningful units of language are easier to per

ceive than other materials, it would seem appropriate to 

provide instruction which is based on whole meaningful 

units rather than on smaller and less meaningful parts of 

language. Whole language instruction would help develop 

perception of written language and the integration of 

those perceptions with prior experience. 

Third, it is important to develop students' con

cepts and experiences rather than developing "word 

recognition skills" or "phonic skills" to improve reading. 

Since neither the letter or the word is the unit of 
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perception in reading, it seems that the availability of 

schemata for concepts and for language is the central 

concern for the reader. 

Teacher Education 

This study has presented evidence of the individual 

nature of perception even when the individuals are 

viewing: the same visual material. It is essential that 

both inservice and pre service teachers realize and 

appreciate those individual differences. 

The task in this study was for subjects to report 

their perceptions of ten individually presented lines of 

print which were rapidly presented. Perhaps teacher 

education experiences should include opportunities for 

participation in similar tasks for the purpose of having 

teachers or perspective teachers understand and appreciate 

their own perceptual processes. Teachers should examine 

such behaviors in light of many traditional educational 

assumptions which underlie educational practices: that 

reading can be or should be accurate, that all students 

are able to react in the same manner when provided with 

the same experience, that being "correct" or accurate is 

the primary concern in language use or instruction, that 

reading is a process of matching symbol to sound or 

knowing "sight words." These and many other assumptions 
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should be re-examined by inservice teachers, preservice 

teachers and educationists. Research findings such as 

those drawn from this study should cause all educators to 

reconsider common sense notions of education in light of 

research evidence and current theories of educational 

practices. 
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WRITTEN QUESTIONNAIRE 
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WRITTEN QUESTIONNAIRE 

Please answer the questions clearly. Thank you. 

a. PERSONAL DETAILS: male female age 

Telephone number where you can be reached: 

b. Did you have any trouble seeing the flashes when 
presented? 

If so, please describe how: 

c. Do you read any language(s) other than English? 

186 

Yes 

No 

Yes 

No 

If so, ·please list the 
languages you can read: 

How well do you read each of 
these languages? 

very well good poorly 
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d. How well do you believe you performed on these tasks? 

excellently 

very good, better than could have been 
expected 

as well as could be expected 

poorly, not as well as could be expected 

very poorly 

e. Were there any lines of print you, want to comment about? 

Comments: 

f. How would you rate 
yourself as a reader? 

g. What were your feelings 
during the activities? 
Were you: 

Add any others: 

Yes 

No 

excellent 

good 

average 

poor 

very poor 

very relaxed 

relaxed 

tense 

very tense 

annoyed 



h. How would you rate your 
vision? 

excellent 

normal 
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below normal 

very poor 

Do you normally wear glasses or contacts for seeing 
at the distance you did today? 

Yes 

No 

If you do normally wear glasses or contacts did you 
have them on today during the experiment? 

Yes 

No 

i. Have you ever seen these lines of print before? 

Yes 

No 

If so please give details: 

j. What do you think this research is trying to discover? 
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k. Please indicate with an "X" the appropriate place in 
the room where you were setting: 

I 

1 

SCREEN 

!.. 

)( 
PHOJECTOR 

Thank you for your time and assistance with this study. 
Your cooperation has been most helpful. 



APPENDIX B 

THE ORIGINAL GOODMAN LINES OF PRINT PROTOCOL 

, 
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1. c ~ 0 1::1 D~ * aD <lc 8 

2. 674953864790-12 

3. azqrdgfdeomslp 

4. 75SBR5QNL31FPR 

5. TRANSLATION 

6. ALABADTER 
7. PRAFANIZINGLY 

B. Can you read this? 

9. n ",:l Y ~, P 7 7 1 :J It "J N 



APPENDIX C 

THE LINES OF PRINT IN THE FORM AND 

SEQUENCE OF PRESENTATION 
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? + ? + ? + ? + ? + ? + ? + ? • • • • • • • • 

=* =* =* =* =* =* =* =* 

azqrdgfdeomslp 

T·RANSLATION 

149162536496481 

This is un desafio. 

t' 4 0 0<) 1)* OD \i 11.! 
n-'3Y M"p~ ~1)" :JH 
Be can reading fun! 

CALCALADTOR 

CAN YOU READ THIS? 

Eu posso ler islo. 
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