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CHAPTER I

Background and Theoretical Considerations of the Study

Learhing to read is a complex process involving the acquisition of
a variety of skills. The skills required to be an effective reader are
indicated by the tasks and the instructional procedures for each task
that are included in any standard reading curriculum. Therefore, one
needs to understand each problem type and how each problem type is
learned and mastered by the student, as well as how the various problem '
types integrate with each other, to develop an effective reading program.

One skill basic to the total reading péocess is word identification

" or reading vocabulary acquisition. Word list learning as one method of

acquiring a reading vocabulary is presént in any reading curriculum
regardless of thé theoretical basis for the curriculum.,

Because the theoretical bases for reading curricula are so varied,
a number of approaches have been used for inifial réadfng vocabulary
acquisition. The problem of initial rea@ingivoéabulary acquisition has
been studied in reference to minimal and maximal contiast word lists
and sources of cue related to the "meaningﬁ of the word. The sources
of cue usually considered are: 1) the word itself, 2) picture cues, and
3) context cues. The evidence on the relgtive value of each list type
and source of cue is not only limited but also contradictory. Because
of the limited and contradictory evidence, this study was designed to
investigate the relative merit of each list type combined with each

source of cue.




Word List Types

>Two princiéal types have been investigated: 1) minimal contrast
word lists, and 2) maximal contrast word lists. Some investigators such
as Fries (1963) and Bloomfield and Barnhart (1961) have considered mini-
mal and maximal contrast lists as having different purposeé in the
learning situation. The minimal contraét list has been considered by
these investigators tovteach sound-symbol relationships while the maximal
contrast list has been considered to teach word recogniiion. Other
investigators such as Gagne (1950) and Rotberg and Woolmen (.1963) have
considered the two list types as sources of cues having generally the
same purpose in the learning situation. For the purposes of this in-
vestigation the latter position was adopted, that is, the list types
were consildered as cue sources.

ﬁinimal Contrast Word Lists. A minimal contrast word list is one

that includes words in which certain elements are held constant in each
word and one element varies. For example, a list of words such as hen,
"men, ten, pen,fwould be considered & minimal contrast list. In this
list the final two elements (en) of the words are held constant, the
first element varies.

The theoretical support for the minimal contrast list comes from
such linguists as Fries, Bloomfield, and Soffietti. For example, Fries
(1963) would select an initial reading vocabulary to conform to the
"regularities" which the minimal contrast word list exemplifies. He
would begin initial reading acquisition.with short words containing
graphemes (letters) with one phoneticvvalue. To accomplish the task

of reading vocébulary acquisition, Fries would program the material for

Q 2




3
the student in a step-by-step progression through the basic regularities
(minimal contrasts) of the language. Only after the child has developed
competence with the regularities would he be eprsed to the irregularifies.

Bloomfield and Barnhart (1961) also felt the children should be |
fifst introduced to these regularities. He would also begin by teaching
monosyllabic words having a regular grapheme to phoneme correspondence.

Similarly, another linguist, Soffietti (1955), has asserted that a
child could not readily learn word discrimination if forced to deal
initially with the phonetic incorsistencies of the language.

Experimental support for the preceding position comes from psycho-
logical invéstigations° Levin and Watson (1961b) found that the learning
of a constant or patterned list was significantly faster than the learn-
ing of a non-patterned or varlable list. In a similar study Levin, Baum,
and Bostwick (1963) concluded that when regular correspondences have
been leérned, a constant list facilitated transfer learning faster than
a variable list.

Gagne (1950) compared similar and dissimilar stimulus groups for
the use of stimulus material composed of nonsense forms. He found that
the subjects given learning groups of similar stimuli did better during
the testing than did those given dissimilar groups. - He interpreted the
results in the terms of the hypothesls that similar learning groups
provided more opportunity for learning the cue relevant to the response
than did dissimilar groups. Rotberg and Woolman (1963) also found that
learning was more effective when groups of stimuli were composed of
similar items. These investigators concluded that stimulus similarity
decreases discrimination difficulty while increasing the opportunity

for "coding."

Q 3




Maximal Contrast Word Lists. A maximal contrast word list is one
in which no elements of words are held constant. forvexample, a list
of words such as rake, show, king, ten, can be considered a maximal con-
trast list. The support for the use of maximasl contrast word lists
comes largely from educators who have specialized in reading pedagogy.
The position rests largely on early work by Catell (1885) and Erdmenn
and Dodge (1898). Their tachistoscopic experimentation seemed to in-
dicate that in a given unit of time only three or four unrelated letters
could be recognized buf that in the same unit of tihe as many as a total
of twelve letters could be identified so long as the letters combined
to meke words.

In a more recent.work, Rothkopf (1958) found that lists which have
perceptual differences among the items comprising the list are more
rapidly learned than lists with small or minimal differences among the
iteﬁs° The results of four studies by Underwood (1952, 1953a, 1953b,
l953¢) indicated that the higher the intra-list similarity the more
difficult the learning and the relearning. Le§in and Watson's (1961a)
analysis of the confusion errors on word lists indicated that words
which share an initial grapheme and phoneme are most confused wiﬁh each
other, fhose which share ferminal elements are next as a source of con-
fusion; and words with no common elements are the least confused.

Meaning Associations with Word Lists

The problems of associating a "meaning"” with the words (whether in
minimal or maximal contrast list types) acquired in initial reading have
been studied in reference to: 1) graphic stimulus plus a picture cue,

2) graphic stimulus plus a context cue, and 3) the graphic stimulus alone.

4



Picture Cue. A picture cue is éne that uses a pictorial represen-
tation of the object, éction, or other sementic, content of the: word.

The theoretical basis for a picture cue to stimulate meaning association
is largely an exercise in plausibility. It is assumed that the picture
representing the semantic content of the word will help the child asso-
ciate "meaning" with the word. Heilman (1961) has stated; "Pictures
which are used quite profusely in beginning reading materials, are of
considerable help in arriving at unknown words." Betts (1957) has
indicated that pictures not only maeke the book more attractive but they
facilitate comprehension. Smith (1963) has maintained that the pictures.
offer the child valuable assistance in making the transition from recég-
nizing & symbol that stands for the object and naming it. In contrast,
frieé (1963) regards pictures as distracting and usés none in his
instructional programs.

The investigations of pictures as cues to.meaning are contradictory.
Malter (1948) indicated that very little is known about the way a child
perceives a pictﬁre. Vernon (1958) indicated that>although children
might enjoy pictures, they failed to notice what tﬁe adult noticed in
& plcture. She also fqund the children were unable to determine a course
of action from a picture until they were nine or ten years of agé.

In two experiments, Samuels (1967) found that a picture may miscue
or divert attention from the printed word. The first experiment was
conducted in a laboratory situation. Randomly assigned first-graders
learned to read four words with no plctures or & simple picture or a
complex pilcture present. During the aéquisition trials, when plctures

were present, the simple and complex picture groups made significantly



more correct responses. Du¥ing the test trials, with no pictures present,
the no-picture group made significantiy more correct responses. In a
second experiment 26 matched pairs of first-graders were given classroom
reading instruction under a picture or a no-picture condition. The
results disclosed that pvoor readers with no picture present learned
significantly more words. Among fhe better readers the differences were
not significant,

In contrast, a "visual method" (sight-word approach) and a "picture
story" method of beginning reading were compared by Bergman and Vreeland
(1932). The children who received their initial reading instruction by
.the "pictufe-story" method made superior scores in word recognition.
Similar results with the use of pictures were obtained by Dice (;9&2) in
a methodology study on beginning reading for first-graders.

From the research on teaching foreign languages we also find some
evidence pointiné to the value of a picture cue. The beginniﬁg‘;eader
mey be compared with the beginning learner of a fore!sn language in that
both are learning a new code. Studies such as the on:s by Kale and
Grosslight (1955) and Kopstein and Roshal (1954) indicate that the words
of a foreign language are best learned when presented in association
with pilctures of objects, actions, or other semantic content.

Context Cue. A context cue is sald to be present Vhen the sentence
indicates the "meaning” of a word. Those interested in reading pedagogy
have long méde a distinction between & word in syntactical context and
& word in isolation, implying that "meaning" is more easiiy derived in -
such context. For example, Gray (1960) has maintained that the first

words the child learns to read should be presented in context,. Tinker
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and McCullough (1962) have also asserted that instruction on words in

context is valuable but that teaching words in isolation is iheffective.

Recent psycho;ogical research has also emphasized the importance
of meaningful associations in learning. Noble and.McNeely (1957) and
Undervood and Schultz (1960) indicate that context is anytﬁing that
would provide more assoclations and meaningfulness to the materials to
be learned. If sentence context does indeed provide these associations
and meaningfulness, then word acquisition should be facilitated. Brown
and Berko (1960) found that subjects who were introduced to nonsense
syllables even in sentences "lacking semantic quality," that is, having

' were able to use those nonsense syllables correctly

minimum "meaning,’
in other sentences. Brown (1958) fouﬁd that the syntactic properties
of a word did prdvide clues a3 to its meaning, and therefore, concluded
that the introduction of a new word in context should aid a child in
learning a new word.

In second language learning for ccllege students the usual finding
is also that vocabulary acquisition is facilitated by context. Morgan
and Foltz (1944) and Miller and Selfridge (1953) are typical studies.
In contrast, Siebert (1930) found paired-associates were learned faster
than those learned in syntactical context. In a more recent experiment
on secdnd language learning by Crothers and Suppes (1967), college
freshman were taught Russian by two methods. One group learned indi-
vidual words during the training sessions and the other group learned

the same words but the words were used only in sentences during the

training sessions. - These experimenters found that those subject who

.learned individual words during the training sessions excelled in the
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test situation on both individual words and sentences. The reéearch
from second language learning provides contradictory evidence for the
use of context cues.

Graphic Stimulus Only. The theoretical support for concentrating

on the word itself in initial vocabulary acquisition also stems from
the work of Fries and Blocmfield. Fries (1963) indicated that the
child already has oral control of the "meanings" éf his words. There
is some experimental evidence to supporf.the position that children
have developed competence with the use of their language in its spokeh
form by the time they enter first grade. Ervin and Miller (1963),
Irwin (1960), Leopold (1949) and others have shown ghat the full in-
ventory of phonetic units is reasonébly complete by.the age at which
reading instruction begins. Berko (1958) has reported that the child
of six has considerable mastery of really important morphological con-
structions within his language. These studies seem to demonstrate that
a child by the age of six does have oral mastery of the basic sound
elements of words. From this kind of evidence, Fries may have inferred
that the child has developed oral control over "meaning" elements of
words. Becéuse Fries is convinced a child has oral control of "meaning,"
he believés”that there is no need in the early stages of reading to
émphasize."meaning" supports ;uch as pictﬁre and context cues. - The
child's attention according to Fries should center upon making .firm
connections between the sequences of individual letters and the words
he already has in his speaking vocabulary. Therefore, Fries (1963) has
asserted that concern about pictures and the content in the sentences

or in the successive sentences making up & story is "extraneous."
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Fries' position here may be somewhat supported by the work of Samuels
(1967) who found that a picture cue may miscue and may d;vert attention
from the printed page. His experimentai evidence showed that his no-
picture groups made significantly more correct responses on test trials.
Further, his concern about content in sentences.as being extraneous
could possibly be supported by the work of Seibert (1930) who found that
the context seemed to inhibit performence rather than aid performarice.
It may also be supported by the work of Crothers and Suppes (1967) who
found those in the word group excelled in the test situations over those
in the sentencebgrouﬁ.

Bloomfield and Barnhart (1961) have claimed that the child has so
' @ifficult a time forming the comnections between visual marks (letters)
and speech sounds that he should not be required to add new knowledge.
He has urged that the child concentrate on short words in which thé
letters have a uniform value.

Research evidence to support this position is limited at this
point in time.

The preceding discussion indicates there is mixed evidence regard-
ing the use of minimal and maximal contrast word lists in the écquisition
of initial reading vocabulary. There is also contradictory evidence in
the support for the use of picture cues, context cues, or the concen-
tration on the word itself.

The questions being asked in this study concern the relative per-
formance of beginning readers on: 1) minimal contrast word lists using

the word only versus maximal contrast word lists using the word only,

™



2) minimal contrast word lists using picture cues versus maximal con-
trast word lists using plcture cues, and 3) minimal contrast word lists
using context cues versus maximal contrast word lists using context

cues. _ @

10




CHAPTER II

Design of the Experiment

Subjects

'An experimental population was desired that had no formal reading
instruction and would represent a wide range of ability. On this basis
two schools were chosen from the Ravenswood City School District where
no formal reading instruction is given in the kindergarten. The experi-
ment was conducted during the first weeks of school while the children
were receiving_only reading readiness in their classroom instructional
program. The two schools chosen were considered by the échool district
administration to repréesent the district. One school was a lower middle
class school made up of largely Caucasian children and the other was in
a deprived area and made up largely of Negro children.

All first-grade children in the two schools were included in the
sample.. There were 137 chiidren in the first grades and 127 children
completed thc experiment. The Murphy;Durrell Reading Readiness Test
scores for each child in the sample were collected. The children were
divided into h%gh and low ability groups within each treatment accord-
ing to the test scores. A stratified random assignment procedﬁre was
used based on sex, school, ability grouping, and class membership. For
example, boys in & given class and ability group were randomly assigned
to the six treatments. Toys and girls from each'schéol, class, and
abllity group were represented in each treatment éroup. Because of the
inequeality of numbers of children from each schéol’and class an attempt

was made to assign proportionally numbers of children from each room to
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each treatment group and where this was not possible, an attempt was
made to assign proportionally to treatment groups by'schoql.

No subject received more than one tfeatment. Once & subject was
assigned to a treatment group he remained with that group until the ex-
periment was completed. HThere were no replacements added to the original
sample. The subjecfs whondid not completé the experiment because of
iliness or removal from the district were dropped from the sampie.

Stimulus Material

The experiment was designed to compare children's word learning on
minimal and maximal contrast word lists with the following cues: 1) a
graphic stimulus alone, 2) a picture cue with a graphic stimulus,'and
3) a context—ksentence) cue with a graphic stimulus.

| Table 1 indicates the six methods which were used in this study for
the word learning task. |

The stimulus material consisted of four minimal contrast lists and.
four maximal contrast lists. The words from each minimal contrasg list
were randomly assigned to one of the maximal contrast lists. A complete
set of the word lists may be found in Appendix A. |

There is no evidence available to provide information on the ob-
timal list length for young children. The decision to use four words
as an appropriate list length was based on the investigator's experience
teaching young children,. |

The following criteria were used in word selection: 1) they must
be monosyllabic; 2) they must pattern in groups of four, 3) they must

be nouns, and 4) they should appear in the Kolson (1960) 1list and/or
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Table l..

The Six Treatments Used in the
Word Learning Task

Minimal Contrast Lists

Maximal Contrast Lis:s

Treatment 1
- Graphic stimulus only
Treatment 2
Picture cue plus graphic sfimulus
Treatment 3.

Context cue plus graphic stimulus

Treatment 4
Grephic sfimulus only
Treatment 5
Picture cue plus graphic stimulus
Treatment 6

Context cue plus graphic stimulus

13




the Rainbow Dictionary (1959). An independent.judgment based on the pre-
ceding criterié for the words selected was made by a qualified linguist.

The minimal contrusts used were based on varying the initial con-
sonant or the initial consonant cluster, holding the final.elements of
the word constant. This form is advocated by such linguists as Fries
and Bloomfield to teach the consistencies of the laﬁguage.

Each list contains four words in minimal contrast. As an illustra-
tion, the words ten, hen, men, pen, form one list. The final part of
the word (en) was held constant and initial elements changed.

To avoid problemsFQ?J}nterference from differerces in form class,
the noun was employed in all lists. Dukes and Bastian (1966) &nd other
investigptors have reported that words sigrifying something concrete -
were more efficiently learned than those with abstract 1eferents.

The Kolson list (1960) was used as a criterion of the availability
of the word in the speech r6p§rtoire of the children. This criterion
was also used because of the emphasis placed on the importance of the
early reading material being meaningful to the child. Carroll (1964)
states: "There is evidence that the teaching 6f the mechanics of speech
reconstruction (techﬁiques-of word recogﬁitibn) is best done with material
that is meaningful to the learner..." Fries (1963) also points oﬁt
"learning to read one's native language is learning to transfer,.from
the auditory signs of the language signals, which the child has already
iearned, to the visual or the graphic signs of the same signals."-‘Fries,
therefore, infers that for the child to make an effective transfer the

material should be known to the child.
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| The pictorial mgterial used was a simple colored picture of the
object identified'with4the nounn. The pictorial material for the whole
iist Qas drawh.by the same artist using the samé style to keep the
material consistent.

The sentence materiasl made & statement referring to the same object
used in the pictorial material. As a further check that the meaning was

known. to -the children the Rainbow Dictionary (1959) was used as a guide.

The use of each word in a picture and the content of the context was one

of the meanings for the words stated in the Rainbow Dictionary (1959).:

The pictorial material and the sentence material may be fqund in
Appendix B.

Method of Presentation

A pilot study was completed to test the procedures used in this
experiment. The pilot study was ccrducted with a population similar to
the one used in the study, and thus indicated the pfocedures for this
study were feasible,

Each subject in each treatment group received & study trial, =
test trial, a study trial, & test trial, a study trial, a test trial,
etc., until he had received ten study and test trials on each word list.
Each subject received one iist per day for four deys. The pilot study
investigated the number of study and test trials which would provide
the greatest retention on each test. The study indicated that even
tnough some subjects appeared o be able to pronounce all of the words
on the list after as few as three study and test trials, those who went

tnrough ten study and test trials performed bvetter on the tests.
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Therefore, the decision was made to glve each subject ten study and ten
test @;ials on each list of words.

To guard against pcsitional effects in the learning situation the
order of the words in the list for each study and test trial was
randomized.

A study trial consisted of an introductory statement calling atten-
tion to the likenesses and differences of the words to be studied. The
introduction for the minimal contrast list was: "Here is a list of wprds.
The words all end the same way. The words rhyme. Look at the words."
The introduction for the maximal contrast.list was: "Here is a list of
words. They do not look alike. Look at the words." The child saw the
list of four words. The words were then presented one at a time with
the proper stimulus for the treatment.

The study %rial for graphic stimulus only consisted of showing the
Subject a card with the word on it. The following directions were given:
"This word is hen. Look at the word hen. (The experimenter points to
the word.) Say the word hen." o

| The study trial-for the picture cue treatment consisted of showing
the subject a card with the picture and the word on it. The following
instructions were given: "This is the picture of a hen. Look at the
word hen. (The experimenter points té the word.) Say the word hen."

The sfudy trial for the context_(sentence) cue treatment consisted
of showing the subject a card with a word on it,. The following instruc-
tions were given: "The hen is in the barnyard. .Look at the word hen.

(The experimenter points to the word.) Say the word.hen."

16



The test trials for each treatment were the same. The experimenter
displayed.a card with the word on it. The subject was requested tO'?ro-
nounce the word. There was no feedback on the test trials. The standard
directions for the study and test trials for each treatment are presented
in Appendix C.

The ten study and test trials were presented on one day. Twenty-
four hours later the éubject received a test on .the words learned the
pre&ious day. For this test the experiﬁenter presented a card with a
word on it and asked the subject to say the word. There was no cér-
rection on this test. Five days after the subject had completed all
four lists he received a>posttest over the total list. The test pro-
cedure was the‘same as that used for the twenty-four hour test. Each
subject was given the total list twiée. A copy of the ppsttest is
presented in Appendix D.

Transfer at the early stages of learning has been examined by some
investigaﬁors. For exemple, Silbermen's (1964) results indicated gen-
eralizations are not made from exposure to minimal contrast lists in
the learning situation. He implied that generalizations must be taught.
Further, Siiﬁeiman indicated that generalizations need to‘be hade-over
an extended period of time to facilitate transfer. From experience in
teaching young children this investigator would judge that during the

. ‘ initial stages of reading instruction the first-grade child's ability
to maeke generalizations which Qould facilitate transfer is limited.
Other investigators, such as Levin, Baum and Bostwick (1963), concluded
that minimal contrast lists facilitated transfer learning faster than

maximal contrast lists.
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Therefore, a transfer test was designed to evaluate pOSsible trans-
fer in this initial learning situation. The transfer test consists of
four resal words and four nonsense words. The real wordsland the nonsense
words follow the basic patterns used in the minimal centrast list as well
as the initial elements used in the list. Ih other words, no new elements
were introduced. A copy of‘the test may be found in Appendix E.

The transfer test was given to each subject 24 hours after he'had
completed the learning sessions on all four lists. For this test the
experimenter presented a card with the word on it and aeked the subject
to say the word. Each subject had three trials oh the list,

To review the sequence of events for the experiment the following
listing presents the sequence of events for one.subject.

Day 1. Study and test trials for list 1
Day 2. Twenty-four hour test on list 1
Study and test trials for list 2
. Day 3. Twenty-four hour test on list 2
Study and test trials for list 3
Day 4. Twenty-four hour teet on list 3
Study and test trials for 1ist 4
Day 5. Twenty-four hour test on list
Transfer test

Day 10. Posttest

The word lists were presented randomly. For exemple; on day one,
one subject may have had list one and another subject may have had list

four, etc. Since more than one experimenter was used, the experimenters
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were randomly assigned over treatments so that each experimenter pre-
sented all six treatments.

Each subject in each treatment group was requested to pronounce the
word presented to him on the learning test trials, on the twenty-four
hour test; on the posttest, and on the transfer test. Each response
was scored as correct or incorrect. Each incorrect response was scored
according to type of error. The types of errors considered were:

1) initial unit error, 2) finasl unit error, 3) total error, -agc;h)
omission error.

An initial ﬁﬁif was defined as the initial consonant or initial
consonant cluster of a word. The substitution of one consonant or con-
sonant cluster for another was scored as an initiel unit error. For
example; if the word presented to the subject was hen and he pronounced
ten, the érror was scored as an initial unit error.

A final unit was defined as the final elements of the words which
are held constant in the minimal contrast lists. For example, if the
word presented to the subject was rake and he pronounced ring, the error
waé scored és'a final uﬁif error.

An error was scored as a total error if no part of the word pre-
sented to the subject was represented in the pronunciation of the.word
produced by the subject. For example, if the word presented tc the
subject was lake and he pronounced ring, the error was scored as & total
error.

An error was scored as an omission when the subject gave no re-

sponse to the word presented to him.
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Anélysis

The experimenf was designed in such a manner that an analysis of
variance would be an appropriate analysis for the data.

Two types of analyses were made on the data: 1) an analysis of the
correct responses given on each test, and 2) an analysis of.the four
types of errors made oh each test.

The analysis of the correct answers was made tolcompare'sources of
variation in the performance of the subjects on each test. Each test
was analyzed separately to determine if the pattern of performance would
be consistent on all tests.

The analysis of the four error types was made for each error’tyﬁé
on each test. The separate analysis was made agein to aetermiﬂe what,
if any, differences in the sources of variation in performance would be
evident-on the different error types and testé.

The data were analyzed using a four-way fixed effects fully crossed
analysis of variance. There were three levels of cue, and two levels
each of 1list type, sex and ability grouping. Thus, there were twenty-
four cells (3 x 2 x 2 x 2 = 24), In other words, there were four main
etfect sources of variation plus the corresponding intéractions made up -
of the four main effect sources of variation. Each cell in the analysis
contained different subjects.

Subjects were assigned to each treatment by a stratified random
assignment procedure which was discussed in detail in the first part of
this chapter. Because of unequal numbers in each strata of the sample
and because of drop-out due to absence dﬁring the experiment, there

were an unequal number of subjects in each cell. This represents a
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departure from the usual analysis of variance assumptions, but a minor
one since there were multiple subjects in each cell. To account fdr the
unequal membership in the cells the sums of squsres for the analysis of
variance were calculated, using a general linear hypothesis (Biomedical
Computer Program EMDOSV). This program provides for unequal cell sizes
in computation.

A potentially more serious departure from the analysis of variance
assumptions concerns the occasional radical inequalities of variance in
the cells. The cases of this occurred only when the means were also
widely different. A nominal significance level of .0001 or .00l in
these cases may be somewhat misleading because of the radical inequal-
ities of variance, but fhe differences were large enough that it was
still clear there were significant differences.

Since this 1s a fixed-effects analysis, the statistical general-
izations possible on the basis of this analysis on the ability grouping

cannot be generalized to other abllity levels.
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v ~'CHAPTER III

Results of the Correct Answer Analyses

The data for the learning test trials, the twenty-four hour tgst,
the posttest, and the transfer test were analyzed separately under a
four-way fiXed_effect fully crossed analysis of vériance (by list type,
by cue characteristic, by sex, by high and low ability grouping) for
which a general linear hypqthesis wes used.

Learning Test Trials

Main Effects. The mean numﬁer of correct responses for the main

effects of minimal and maximal contrast 1ist types, cue characteristic,
sex, and high and low ability grouping are presented in Tables‘2a, 2b,
2c, and 2d. The complete analyéis of variance table is shown in Table ‘3.
Although there were small differences in achievément between ﬁinimal and
maﬁimal contrast list types, between cue characteristics, and between
boyc and girls, the differences were not significant. The differences
in achievement between subjects in the high and low ability groups were
significant (F = 55.45, p < .0001). " The high ebility group made more
correct answers than the low ability group.

To further demonstrate the differences in performance between the
high and low ability groups Figures la, 1lb, lc, 1d, le and 1f show the
daily learningncurves'based on the mean proportion of correct responses
on each learning test trial for the high and low ability groups on each
treatment. The differences in performance on the learning trial tests

between the high and low ability groups were consistent.
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Table 2a.

Mean Number of Correct Responses on Minimal and Maximal

Contrast List Types for the ILearning Test Trials

Minimal Contrast Lists Maximal Contrast Lists

Mean S.D. Mean ’ S.D.
109.54 38.79 116.05 38.55
Table 2b.

Mean Number of Correct Responses on Each Cue Type

for the Jearning Test Trials

i Graphic Stimulus Graphic Stimulus
Graphic Stimulus Only Plus Picture Cue Plus Context Cue
Mean S.D. Mean ' S.D. Mean S.D.
117.66 - 33.15 110,55 42,61 110.45 '37.63
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Table 2c.

Mean Number of Correct Responses Made by Boys and Girls
for the Learning Test Trials o

Boys Girls
Mean S.D. Mean : S.D.
112.94 27.72 112.71 37.93 |
Table 24,

'Meah Number of Correct Responses Made by the High and Low
" Ability Groups for the learning Test Trials

High . Low
Mean . S.D. Mean ) S.D.

133.17 26.66 92,14 35.09
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Interactions, “Of the pessible two-way interactions only the inter-
action of minimal and maximal contrast list tyﬁes aﬁd cue was significant
(F = 4.52, p < .025). Table 4 presents the mean number of correct re-
sponses for each treatment to show the differences in‘performance for
each cue and lilst type. Flgure 2 shows the effect of the interaction.
The effect of the interaction was that when a graphic stimulus only was
presented during the study trials it was most successful with a minimal |
contrast list and when a graphic stimulus plus a context cue was pre-
sented during the study trials it was most successful with a maximal
contrast list. Furthermore, when a graphic}étimulus plus a context cue
was presented during the study trials with a minimal contrast list it
had a depressing effect on performence. When a graphic stimulus plus a
picture cue'was presented durlng the study trials, the performance of
the subjects on the learning test trials was nearly equal when this éue
was used with either minimal or maximal contrast lists.

To be more explicit about the components of the interaction shown
above the performance on the learning test trials by cue characteristic,
the daily learning curves for each cue and list type are compared in
Figures 3a, 3b, and 3c. Figure 3a presents the proportion of correct
respohses on each learning test trial on each day when a graphilc stimulus
only was presented for the study triais with minimal and maximal con-
trast 1list types. The performance on the minimal contrast lists was
generally slightly higher than the performance on maximal contrast lists.
Although the daily differences were small, the overall differences were
sufficient to produce a significant interaction. Figure'3b presents the

proportion of correct responses on each learning test trial when a graphic

32



Table 4.

Mean Number of Correct Responses for Each List Type

and Cue for the Learning Test Trials

Minimal Contrast Lists

Maximal Contrast

Context Cue

Cue Iists
Mean S.D. Mean S.D.
Graphic A
Stimulus 123.58 33.56 112.55 32.73
only . . ‘
Graphic
Stimul-is :
plus 110.81 37.84 110.29 40.98
Picture Cue
| Graphic
Stimulus
plus 96.78 40.94 125.48 27.15
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of Correct Responses on Each List
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stimulus plus a picture cue was presented for each study trial with
minimal and maximal contrast lists. The performance with this cue is

nearly equal on both minimal and maximal contrast lists. Figure 3c

. presents the proportion of correct responses on each learning test trial

when a graphic stimuluslplus a context cue was presented for each study
trial with minimal and maximal contrast lists. It is evident the per-
formance of thé subjects was better‘oh the maximal contrast lists. The
differences in performance on this cue when compared with the cher
treatments did‘produce a significant interaction.

The_effect df the interaction 1s shown in another way in Fmguré L,
This figure presents the mean ﬁumber of cofrect reéponses for each'day

on the learning test trials for each treatment group. l)'During the

\ study trials the treatments that used a graphic stimulus plus a context

cue with maximal contrast lists and a graphic stimulus only with minimal

contrast lists have similar perférmance and producedlthe highest scores.,
2) During the study trials the treatmentsAthat used a graphic stimulus
only witii maximal contrast lists, & graphic stimulus plus a picture cue
with minimal contrast lists; and a graphic stimulus pius a picture cue
with meximal contrast lists produced similar performance levels that
were lower than those listed under number one. 3) During-the study trials
the treatment that used a graphic stimulus plus a éontext cue with
minimal contrast lists produced a lower performance level than the other
treatments listed under numbers one and two.

None of the three-way interactions were significant. However, the
interaction of minimal and maximal contrast list types, high and ;ow

ability grouping, and sex approached significance (F = 3.17 and an
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F = 3.92 needed for p = .05). The pattern found here was similar to

that found on the tests to be reported later where this interaction was
significant, therefore, it merits attention here. Table 5 présents the
mean number of correct responses mede by boys and girls in the high and
low groups on the minimal and maximal contrast lists. The intéraction
between 1igt type, érouping,’and sex ié shown in Figure 5. The boys in
the high ability group had higher scores on maximal contfast lists_and
the girls in the hiéh ability group had higher scores on minimgl contrast
lists. Both boys and girls in the low ability group had higher scéres

on meximal contrast lists. |

Twenty-four Hour Test

Main Effects., The mean number of correct responses for the main

effects of list typé, cue, sex, and high and low ability grouping-are
shown in Tables 6a, 6b, 6c, and 6d. The complete analysis of variance
table is shown in Table 7. The differences in performance on the
effects of list ty?e; cue, and sex were not significant. The high and
low ability grouping was significant  (F = 50.56, p < .0001)}. The high
ability group made more correct responses than the low ébility group.

Interactions. Of the possible two-way interactions only the inter-

action of minimal and maximal coﬂtrast list types and cue was significant
(F = 4.98, p < .01l). The mean numbér of correct responses for each
treatment group by list type and éué is presented in Table 8. As on

the learning test trials, when a graphic stimulus only-was used during
the learning trials it was most successful with a minimal contrast list
and when a graphic stimulus plus a context cue was ﬁsed during the learn-

ing trials it wes most successful with a maximal contrast list. When

4o



Table 5.

Mean Number of Correct Responses Made by Boys and Girls
in High and Low Ability Groups on Minimal and Maximal

Contrast List Types for the Learning Test Trials

List e High Low

Type Sex Mean S.D.. Mean S.D.
Minimal Boyé: ; 130.42 25.33 86.27 36.19
Contrast -
© Lists Girls 135.46 30.08 85.49 34.7h
‘Meximal Boys 140.99 20.04 | 94.26 33.84
Contrast

Lists Girls 127.59 30.70 | 103.99 51.07
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Table 6a.

Mean Number of Correct Responses on Minimal and Maximal
Contrast List Types for the Twenty-four Hour Test

Minimal Contrast Lists Maximal Contrast Lists

Mean S.D. Mean S.D.
9.25 4.81 9.70 3.97
Table 6b.

Mean Number of Correct Responses o Each Cue Type
for the Twenty-four Hour Test

Graphic Stimulus . Graphic Stimulus

Graphic Stimulus Only Plus Picture Cue Plus Context Cue
Mean S.D. Mean S.D. Mean S.D.
9.51 4.53 9.71 3.92 9.22 4.78
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“mable 6e.

Mean Number of Correct Responses Made by Boys end Girls
for the Twenty-four Hour Test

Boys ‘ Girls
Mean S.D. Mean S.D.

9.35 h.27 9.63 4.7k

Table 64d.

Mean Number of Correct Responses Made by Hiéh and Low
Ability Groups for the Twenty-four Hour Test

High Low
Mean S.D. Mean S.D.

11.80 3.67 7.13 : .3.80

Ly
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Table 8.

Mean Number of Correct Responses for Each List Type
and Cue for the Twenty-four Hour Test -

Cue Minima&l Contrast Lists Maximal Contrast Lists

Mean - s.D. Mean _ S.D.

Graphic
Stimulus 10.26 5.02 8.86 3.06
only : : '

Graphic

Stimulus
plus

Picture Cue

10.10 3.96 9.33 3.94

Graphic
Stimulus

olus 7.65 5.11 10.95 3.79

Context Cue

L6




the graphic stimulus plus & picture‘cue was used during the study trials
it produced nearly equal scores with minimel and maximal contrast lists.
Figure 6 presents the effect of this interaction.

-0f the three-way interactions possible. only the interaction of
minimal and maximal contrast list types, high and low abllity grouping,
and sex was significant (F = 4.55, p < .05). Table 9 p:éseﬁts‘the mean
numbér of correct responses made by the boys and girls on the minimal
and maximal list types in the high and low ability groups; Figure 7
presents the effect of this interaction. The Boys in the high ability
group were more successful on maximal contrast lists and girls in the
high ability group ware more successful.on minimal contrast lists. Both
boys and girls in the low ability group were more successful on maximal
contrast lists.

Posttest

Main Effects. The mean number of correct responses for the effects

of minimal and maximal contrast list type, cue, sex, and high and low
ability grouping are shown in Tables 10a, 10b, 10c, and 10d. The com-
pleté analysis of variance is presented in Table 1ll. There are élight
differences in performance on the list type, cue, and sex but.they were
not significant. The high and low ability grouping was significant

(F = 55.09, p < .0001). The high ability group made more correct re-
sponses than the low ability group.

Interactions. Only the two-way interaction of minimal and maximal

contrast list types and cue was significant (F = 3.33, p < .05). The
mean number of correct responses for each treatment group on each list

type and cue are presented in Table 12. As on the learning test trials

bt
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Table 9.

Mean Number of Correct Responses Made by Boys and Girls
in High and Low Ability Groups on Minimal'and Maximal
Contrast Lists for the Twenty-four Hour Test

List , High Low

Type Sex Mean S.D. Mean S.D.

Minimal Boys 11.42 3.39 6.40 _ .17

Contrast : .
Lists Girls 12.85 .. L4.03 6.4k 4.35

Maximal Boys 12.40. 2.87 7.21 3.49

Contrast

Lists Girls 10.88 4.30 8.69 2.90
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Table 10a.

Mean Number of Correct Responses on Minimal and Maximal

Contrast List Types for the Posttest

Minimal Contrast Lists Maximal Contrast Lists
Mean S.D. Mean S.D.
9.21 7.24 9.42 8.01

Table 10b.

Mean Number of Correct Responses on Each

Cue Type for the Posttest

2 Graphic Stimulus Graphic Stimulus

- Graphic Stimulus Only Plus Picture Cue Plus Context Cue

° Mean S.D. Mean S.D. Mean S.D.
8.68 7-37 9.91 7-99 9. 3L .95
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Table 10c.

Mean Number of Correct Responses Made by Boys and Girls
for the Posttest

Boys ' Girls
Mean S.D. Mean S.D.
8.60 4.84 9.53 7.58
Table 10d.

Mean Number of Correct Responses Made by High and Low
Ability Groups for the Posttest

High Low
Mean - S.D. Mean S.D.

13.42 7.88 5.14 4.85
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Table 12.

Mean Number of Correct Responses fo: Each List Type
and Cue for the Posttest

Cue Minimal Contrast Lists Maximal Contrasat Lists
Mean - - S.D. Mean 5.D.

Graphic i

Stimulus 10.47 6.72 7.1k 7.71
only

Graphic .

Stimulus .
plus 9.95 8.69 9.86 . T.h45

Picture Cue

Grephic

Stimulus .
plus 7.48 6.95 11.38 8.62

Context.Cue




and the twenty-four hour test, when a graphic stimulus only was used.
during the study trials, it was most successful with a minimal contrast
list, and when a graphic stimulus plus a context cue was used during
study trials it was most suécessful with a maximal contrast list.. When
the graphic stimulus plus a plcture cue was used during the study trials

it proauced nearly equal scores with minimal and meximal contrast lists.

- The efféct of the interaction is presented in Figure 8.

The two-wéy interaction of minimal and maximal contrast lists and
sex was significant (F = 4.32, p < .05)., The mean number of correct
responses for boys and girls oh minimal and maximal list types are pre-
sented in Table 13. The boys made higher scores on haximal contrast
lists and girls made higher sccres on minimal contrast lists. The effect
of this interaction is presented in Figure 9.

The three-way interaction of minimal and maximal contrast list types,l
high and low abilify-grouping, and sex wés significant (F = 5.5h,

p < .025)., The mean number of correct responses for boys and girls in
high and low ability groups on minimal and maximal contrast listé are
presented in Table 14, As on the learning test trials and %he twenty-
four hour test, the boys in the high ability group made higher scores
oh maximal contrast lists and gifls in the nigh ability group made -
higher scores on minimal contrast lists. But unlike the results of the
two previous tests where the boys and girls in the low ability group
both made higher scores on maximal contrast lisfs, on the posttest both
boys and girls in the low ability group made slightly higher scores on

minimal contrast lists. Figure 10 presents the effect of the interaction.
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L Table 13.

Mean Number of Correct Responses Made by Boys and Girls
on Minimal and Maximal Contrast List Types
for the Posttest

Boys ' - Girls
List Type Mean S.D. Mean S.De
Minimal 8.47 19.15 | 10.07 - 8.13
Maximal 9.79 9.80 9.00 6.89

o7
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Figure 9. Posttest: Mean Number of Correct Responses Mede by Boys and
Girls on Minimel and Maximal Contrast Lists.
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Table 14.°

Mean Number of Correct Responses Made by Boys and Girls.
in High and Low Ability Groups on Minimal and Maximal
Contrast List Types for the Posttest

List High Low
Type Sex Mean S.D. Mean S.D.
Minimal Boys 11.26 . 7.07 4.93 © 5.15
Contrast - A -
Lists Girls 15.08 7.95 5.99 5.79
Meximal Boys 16.80 7.97 L.26 5.01
Contrast
Lists Girls 11.59 . 7.9%4 5.62 2.96
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Transfer Test

Main Effect. The mean number of correct fesponses for the effects
of minimal and meximal contrast list types, cue,.séx, and high and low
ability grouping are shown in Tables 15a&, 15b, 15c, and 15d. The com-
plete analysis of variance table is presented in Tablé 16. There are
slight differences in performance onvthe effecfs of 1list type.and sex
but the differences are not significant. The effect of cue was signifi-
cant.(F = 3.23, p < .05). The three éources of cue were compared using
t-tests for the scores. Tgble 15e summarizes the results. The subjects
who were presented the graphic stimulus plus & picture cue during the
study trials made the highest overall scores. The effect of high and
low ability.grouping was significant (F =14.37, p < .OQl). The high
ability group made more correct responses than the low ability group.

Interactions. Only the two-way interaction of minimal and maximal

contrast list types and cue was significant (F = 3.96, p < .025). The
mean number of correct responses for each treatment group afe shown in
Table 17. When a graphic stimulus only was pfesented during the stﬁdy
trials 1t was moét successful with a minimal cohtrast list. When the
graphic stimulus plus a picfure cue was presénted during the study
trials it was.most successful with a minimal contrast list. This cue
combination presented during the study trials and used with a maximal
~contrast list produced as high scores as did the graphic stimulus only
with minimal contrast lists. When a graphic stimulus plus a context
cue was used during thé étudy trials it was most successful with maxi-
mal contrast lists., The effect of the interaction is presenfed in

Figure 11.

&



Table l15a.

:

Mean Number of Correct Responses on Minimal and Maximal

Contrast List Types for the Transfer Test

Minimal_Contrast Lists Maximal Contrast Lists

Mean - S.D. Mean S.D,
3.46 L.45 3.33 L.28
. : ' Table 15b.

Mean Number of Correct Responses on Each Cue Type )

for the Transfef Test

Graphic Stimulus Graphic Stimulus

. Graphic Stimulus Only . Plus Picture Cue Plus Context Cue
© Mean S.D. Mean S.D. Mean S.D.
2.29 2.87 4.50 5.54 3.45 4.29




Table 15c.

Mean Number of Correct Responses Made by Boys and Girls

for the Transfer Test

Boys S Girls

Mean . 8.D. Mean S.D.
3.62 4,91 1 3.20 3.59
Table 154.

Mean Number of Correct Responses Made by High and Low
_%bility Groups for the Transfer Test

High Low
Mean S.D. Mean S.D.

4.75 5.45 2.02 2,12
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Table 1l5e.

T-Tests for the Sources of Cue Differences

for the Transfer Test

Sources of Cue T Probability

Graphic stimulus 2.27 p<.05
plus picture cue
vs. graphic stimulus

only '

Graphic stimulus .98 not significant
Plus picture cue vs. :
graphic stimulus
plus context cue

Graphic stimulus 1.46 not significant
only vs. graphic
stimulus plus a
context cue
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Table 17.

Mean Number of Correct Responses for Each List Type
 and Cue for the Transfer Test 4

Cue : Minimal Contrast Lists Maximal Contrast Lists
Mean S.D. ~ Mean ' S.D.

Graphic

Stimulus - 3.11 2.69 1.59 2.91
only v

‘Greaphic . :

Stimulus .
plus 5.33 6.63 3.67 | h.lg

Picture Cue

"Graphic

Stimulus
.plus

Context Cue

2.22 178 | 4.8 5.13
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The three-way interaction of minimal and maximal contrast 1ist
types, high and low ability grouping, and sex was significant (F =
5.75, p < .025). The mean number of correst responses for boys and
girls in the high and 1ow ability groups on minimal and meximal lists
are presented in Table 18. The boys in the high.ability group made’
higher scores on maximal contrast lists and the girls in éhe high ability.
gro&p made higher scores on minimal contrast lists. In the‘low‘ability
group the boys made higher scores on minimal cohtrast 1ists and the girls
made siightly highér scoras on maximal contrast lists. .Figure 12 pre-

sents the effect of the interaction.

........



Table 18.

Mean Number of Correct Responses Made by Boys and Girls
in High and Low Ability Groups on Minimal and Maximal
Contrast List Types for the Transfer Test

List High - ) Low
Type Sex Mean : S.D. Mean S.D.
Minimal Boys 4.32 5.92 | 2.67 7.58
Contrast
Lists Gir-ls . 5.00 5.52 | 2.19 1.72
Maximal Boys 6.73 6.48 1.21 1.51
Contrast : :
Lists : Girls- 3.29 3.42 2.54 2.48
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CHAPTER IV

Discussion of the Results for the Correct Answer Analyses

The data from the learning test trials, the twenty-four hour test,
the posttest, and the transfer test were analyzed separately. The

independent analyses were used to determine if the same pattern of

_achievement would be evident on the tests.

" "The analysis of the data indicated the results on the tests followed
a similar pattern. Table 19 presents the statistically significant
variables and the level of their significance.

Main Effects. Only the main effect of high and low ability grouping

was significant on all tests. The high ability group did significantly
better on all tests than did thé low ability group. This difference was
expected. Figures 13a, .3b, 13c, and 13d chow the performance of the
subjects in the high and low ability groups on each list type and cue
for each test. Although there were some differenées in the patterns of
performance between the high and low ability groups, these vériations
in pattern were minimél and not significant. Therefore, it appeared
from the results of this experiment that although the list type and cue
variables affect the lével of performance, they do not significantly
affect the ?attern of learning for the different ability grcups.

On the transfer test the main effect of cue was also significant.
(See Tabié 15b for the mean number of correct responses for each cue. )
Those subjects Qho.were presented Lhe gréphic stimulus plus a picture

cue during the study trials made the highest overa'l scores on the

- transfer test, and those who were presented the graphic stimulus only

T1
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Figure 1l3a. Learning Test Trial: Mean Number of Correct Responses
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during the study trials made the lowest overall scores. Figure 14 shoﬁs
the performance level of the subjects on eaéh cue type.

The use of pictures as cues in initial reading has been ‘supported
by Smith (1963). She has maintained that pictures offer the child
.valuable assistance in making the transition from fenognizing an object
and naming it to recognizing a symbol thaf stands fér the object and
_naming it. Heilman (1961) has also stated that pictures ere P“’lpml _
Bergman and Vreeland (1932) found that children who received their ini-
tial reading instruction by the "picture-story" method made superior
scores in word recognition. o

The use of only a graphic stimulus has been criticized by reading
specialists. Tinker and McCullough (1962) have maintained that teach-
ing words in isolation is ineffective. The ovefall results of this
experiment did not support this positibn because the subjects who re-
.ceived the context cue did not make significantly higher scores than

the subjects7Who received the other two sources of cue.

Interactions. The two wey interaction of minimal ard meximal

contrast list types and cue was significant on all tests. .Figure 15
showg.the effect of the in%eraction on each of the f;sts. The resuits
indi;ated that when ohly a graephic stimulus was presented to the
subjects during the study trials, this cue was most successful with
minimal contrast lists. Thié outcome éupports the work by Fries (1963)
end Bloomfield and Barnhart (1961) who have emphasized that the child's
attention should cenfer upon meking firm connections between the in-

3ividual sequences of individual letters that make up words. They also

7
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urged that instruction concentrate on short words_having a regular
grapheme £o phoneme correspondence.

Since the results of this experiment élso_shgwed”g lower perfor-
:aance when a'graphic'stimulus only was presented dﬁring the study trials
with maxiﬁal contrast Jists than when i1+ was used with minimal contrast
lists, 1. would indicate that, when only & graphic stimulus is ﬁsed,

the ‘'stimulus similarity of minimal contrast lists aided in the learning

situation.

When the grephic stimulus plus a piéture.éﬁe-ﬁas presented during
the study trials, it produced nearly equal results Vhen used -with both
minimal and maximal contrést lists. This combination produced scores
similar to those using only the graphic stimulus with both the minimal
and ma#imal contrast lists 6n'the.learning test trials and the twént&-
four hour test. Op the posttest the graphic étimulus'plus‘a'pictufé
cue produced scores;simiiar to those uéing only the graphlc stimulus on
’minimal contrast lists and higher scores on maximal contrast lists. On
‘the transfer test the graphic stimulus plus a picture.cue produced higher
scores on both minimal and maximal contrast lists than the graphic stim-
ulus by itself.> This result seems to indicate that‘é plcture cue may
facilitate learning an initial reading vocabulary.

A grappié stimulus plus a context cué was moSt successiul wheﬁ
presented with & maximal contrast list. Reading specialilsts such as
Gray (1960) and Tinker and McCullough (1962) have asserted that the
words a child is learning to read should always be présented in context
for the most efficient leerning situation. It may be th~* when a mexi-
mal contrast is used, the subjéct needs add;tiohal information such as

, & context cue to facilitate learning.

o
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The graphic stimulus pius a context cue when used with a minimal
contrast list seemed to have a depressing effect. The lowest scores
were made by the subjects who received this list type and this cue dur-
ing their study trials. Fries (1963) and Bloomfield and Barnhart (1961) .
have stated that éontext in initial word learning is extraneous and that

it places an added burden on the child who should concentrate on making

ﬁﬁggwggqgegtigpgﬁygﬁwﬁggrthe_yisual marks and the speech sounds. They

eagﬁasized that by stressing both'conteht and the visual and auditory
similarities of words at thé sa;e time, a too heavy burden would be
placed on the child for the most effective learning'situation°

The results of this ex%eriment indicated that, for the optimal
learning situation, it is necessary to consider the cohbination of list
type and cue to be used.

The three-way interaction of minimal and maximal list types, high
and low ability grouping, and'sex was sigﬂificant on all tests except
the leérn:ing test trials. Nonetheless, the same pattern on the above
interaction d4id appear on the learning test trials and approached sig-
nificance. The results indicated that boys in the high ability group
were more successful on maximal contrast lists and girls in the high
ability group were mofe successful on minimal contrast lists; This
pattern‘was consistznt on all tests,

The perfo;mance of the toys and girls in the low ability group was
net consistent\bn all tests. Figure 16 shows the mean :umber of correct
responses made by boys and girls in the high and low abi’ ity groups on

minimal and maximel contrast lists for each test. On the learning test

trials and the twenty-four hour teat, bothfboys and girls were more

y

5
b Y.
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successful on maximal contrast lists. On the posttest both boys and
girls in the low ability group were more successful on minimal contrast
lists; The transfer test vresults indicated that the boys in the low
ability group were more successful on minimal contrast lists and that
the girls in the low ability group made nearly equal sﬁores on minimal
and maximal‘gontrast'lists. |

~ An explanation for this result is not possible from the available

research. A number of researchers have found fhat'girls generally do

better in initial reading than boys. For this experiment, however, this
finding was not true because, in generai, the overall scores made by

boys and girls were nearly equal. The siggigicant‘ﬁpx differences ap- \
peared in the form of an interaction with_lisf types and ability groupé.
Although the reasons for this interaction'afe not readily available, the
differences in perfo¥mance indicated that consideratign should be given

to these differences in planning an optimaelly effective instructional

program.
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CHAPTER V

Results of the Error Analysis

Each'error type was analyzed on a four-way fixed effects fully
crossed analysis of variance. The data on each error type for each test
was analyzed separately.,

The four error types considered were: 1) initial error, 2) final .
error,‘3) total error, and L) omissiqn.' (For a definition of each error
type refer to the scoring section in Chapter II.)

‘Initial Unit Error

iédrning Test Trials. The main effect of list type was significant

(F = 92.56, p < .0001). Figure 17 shows that the subject who received
minimal contrast lists made significantly more initial unit errors than
did those who received maximasl contrast llsts. The high and low ability
grouping main.effect was significant (F = 22.37, p < .0001). The low
" ability group made significantly more initial unit errors than the high
ability group as shown in Figure 18. |

* The fwb-ﬁéy'inférééfiaﬁﬂdf lisf'tyje and high and low‘ébility’group-"
ing ﬁas significant (F = 20.21, p < .0001). The high ability group made
significantly fewer initial unit errors than the low ability group but
both groups made more initial unit errors on the minimal contrast lists.
The differences between the high and low abllity groups on maximal con-
trast lists were not as large as on minimal contrast lists. Figure 19
shows the effect of the interaction. Table 20 presents the complete

analysis of variance table.

8l



S
@)
|

MEAN NUMBER
OF INITIAL ERRORS
N
(@]

I

|

MIN

IMAL MAXIMAL

Figure 17. Learaning Tlest Trials: Mean Number of Initial Errors
Made on Minimal and Maximal Contrast_ Lists.

H
@)

—

MEAN NUMBER
OF INITIAL ERRORS
)

@)
|

1

HIGH

LOwW

Figure 18. ILearning Test Trials: Mean Number of Initial Errors
Made by the High and Low Ability Groups.

60 -

—

MEAN NUMBER OF ERRORS

—— o\ = maximal

/

0

HIGH

LOW

Figure 19. Learning Test Trials: Mean Number of Initial Errors
Made by the High and Low Ability Groups on Minimal
and Maximal Contrast Lists.

85

“



' E£4°6592L 9eT Te3og |

i 16662 g0t Tenpsay
gr st §2°20k g  Xa3s X moT-u87H X on) x odAy 3sTI
T8 ENT €9°1g2 2 ‘Xag X mOT-USTH X an9
69°gET 69°gET T X85 X MOT-U3TH X 3dAL pmﬂ.
gerite 05°294 2 Xag x anp x odAL 3STT
A Ge* 2 AOT-UBTH X 0D X odAL 3STI
90°ETT 90°€TT T Xag X MOT-YSTH
18°622 £9°6Sn 2 mwm X and
g0 1T 90°2e 2 ROT-YITH X an)
88°08S 88°085 T xag X odAL 3STI

T000* > d . goT/T T2°02 79°T6LS. 79°T6LS T AOT-UBTH X odAL ISTT
| ¢z ate 06" 429 2 st x odAz 35T
12°9%2 T2°9n2 T xeg
T000° >4 . .. .€0T/T R..NN .S.:omm - T9° 1069 T ~ MOI-y3TH
1622t 88°5M9 2 anp
To00* > d €0T/T 95°26 02*g2592 0282592 | T adAy, 38711
£37TT9Rq02d 3P a ~ saxsnbg sazsnbg wopaaZd - uoTIELIBA
_ uBay Jo sumg Jo saaafeq Jo sadanog

STRTIL 389 SuTuIes] Sy} JIOJ SIOIXF 3TUN TBTITUL I0F 3VUBTIBA.JO STsATeuy

*0e 9lqBL

86




Twenty-four Hour Test. The main effect of list type was signifi-

éant (F = 12.38, p < ;OOl)a The subjects who received minimal contrast
lists made significantly more initial unit errors than those who re-
ceived maximal contrast lists. The difference is shown in Figure 20.
The main effect of high and low ability grouping was significant
(f = 14,16, p < .001). The high ability group made fewer initial unit
errors than the low abilif&méroup as shown in Figure 21.
’ The two-way, interaction of list type'and high.and low ability group;
ing was not Sign;ficant but it did approach significance (F = 3.43
with an F = 3,92 needed for p = .05). This interaction followed the
same pattern of performance on the twenty-four hour test as on the
learning test trials. Figure 22 shows the difference between the.two-
groups on each list type. The complete analysis of variance is shown
in Table 21.

Posttest. Only the main effect of list type was significant
(F = 13.30, p < .001). On this test those who received minimal con-
trast lists made fewer initial unit errors than those who received
maximal contrast lists. The difference is shown in Figure 23. Table
22 presents the complete analysis of variance.

Transfer Test. The main effect of list type was not significant

but approached significance (F = 3.35 with an F = 3.92 needed for
P = .05). On this test as on the posttest fhose who received minimal
contrast lists made fewer initial unit errors than those who received
maximal contrast lists. The difference is shown in Figure 2k.

The main effect of high and low ability grouping was significant

(F = 17.15, p < .0001). The high ability group made fewer initial unit

ERIC 7
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errors than the low ability group. The difference is shown in Figure 25.

The analysis of variance table is shown in Table 23.

Final Unit Errors

Learning Test Trials. The main effect of cue was signifitant

(F = 3.41, p < .05). Those subjects who received the graphic stimulus
only and the graphic stimulus plus a picture cue during the study trials
made fewer final unit errors than those who received a graphic stimulus
plus a context cue during the study trials. Figure 26 shows this effect.
The high and low ability groupingleffect was significant (F = 7.04,

p < .01). The high ability group made fewer final unit errnrs than the
low ability group as shown in Figure 27.

| The two-way interaction of cue and high and low abilit& grouping
was significant (? = 3.15, p < .05). Figure 28 showé the effect of tne
interaction The high ébility group made fewer final unit errors on
each cue than the low ability group. The high ability group made about
the same number of final unit errors on each cue. The low ability group
made about the same number of final unit errors-on the graphic stimulus
only and the graphic stimulus plus a picture cue. The low ability group
made more errors on:the graphic stimulus plus é context cue. Table 24
shows the analysis of variance table for the final erroxson the learning
test trials.

Twenty-four Hour Test. On this test none of the sources of varia-

tion were significant.
Posttest. The main effect of high and low abllity grouping was
significant (F = 6.54, p < .025). The high ability group made more

final unit errors than the low ability group. Figure 29 shows the

93
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differences between the two groups. Table 25 presents the analysis of
variance table for:the final unit errors on the posttest.

The three-way intexdction of minimal and maximal contrast lists,
high and low ability grouping, and sex approached significance (F = 3.32
with a 3.92 needed for p = .05). Since this interaction has been sig-
nificant on other tests it merits attention here. The“béys‘in the high
ability group made fewer final unit errors on minimal contrast lists and
the girls in the high ability group made fewer final unit errors on
maximal contrast lists, Both boys and glrls in the low ability group
made fewer final unit errors on maximal contrast 1ists. The differences

are shown in Figure 30.

Transfer Test. The main effect of high and low ability was signi-
ficant (F = 17.17, p < .0001). The high ability group made more final
unit errors than the low abllity group. The difference is shown in
Figure 31. Table 26 presents the analysis of variance table for the
final unit errors on the transfer test.

Total Errors

Leérning Test Trials. The main effect of minimal and maximasl con-

trast 1ist types was significant (F = 25.92, p < .0001). More total
errors were made on maximal contrast lists than on minimal contrast
lists. The differences on this effect are shown in Figure 32,

The main effect of high and ;ow ability grouping was siénificant
(F = és.h3, p < .0001). As shown in Figure 33, the high ability group
made fewer total érrors than the low abllity group.

The two-way interéction of list type and high and low ability

grouping wae significant (F = 4.65, p < .05). Figure 34 shows that
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Figure 32. Learning Test Trials: Mean Number of Total Errors
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Figure 33, Iearning Test Trials: Mesn Number of Total Errors
Made by the High and Low Ability Groups.
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both the high and low ability groups maée fewer total errors on minimal
contrast lists than on maximal contrast lists.

The three-way interaction.of minimal and meximel list types, high
and low ability grouping, and sex was significant (F = 4.19, p < .05),
Fligure 35 shows the ‘effect of the interéction. Both boys aﬁd girls in
the high and low ability groups made fewer total errors oh minimai con-
trast lists. The boys and girls in tﬁe high ability group who received
maximal contrast lists made more total errors than the low ablility group
who received minimal contrast lists. The low ability group who received
maximal contrast lists made maeny more total errors than the other groups.
Table 27 presenfs the analysis of variance table for the totéi errors on
the learning test trials.

Twenty-four Hour Test. The main effect of high and low ability

 grouping was significant (F = 12.31. » < .001). Figure 36 shows the
differences in performance between the high and low ability groups.
The high abllity group made fewer totél errors than the low ability.
group. Table 28 presents the analysis of variance table for the total
errors on the twenty-four hour test.

The main effect of minimal and meximal contrast list types ap-
proéched significance (F = 3,00 with a 3.92 needed for p = .05). This
main effect was significant on the learning trials. The subjects who
received minimasl contrast lists made fewer total errors than the sub-
jects who received maiimal contrast lists as shown in Figure 37.

~ The two-way interaction of minimal and maximal contrast list types
andlcue approached significance (F = 3.06 with 3.07 needed for a p = .05).

The subjects who received the graphic stimulus only and the graphic
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Figure 34.

Figure 35.
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Learning Test Trials: Mean Number of Total Errors
Made by the High and Low Ability Groups on Minimal
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Learning Test Trials: Mean Number of Total Errors
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and Girls in the High and Low Ability Groups.
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Figure 36. Twenty-four Hovr Test: Mean Number of Total Errors
Made by High and Low Ability Groups.
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Figure 37. Twenty-four Hour Test: Mean Number of Total Errors
Made on Minimal and Maximal Contrast Lists.

MEAN NUMBER
OF TOTAL ERRORS
n
T

n
Ser - . o

b ———g—— minimal

a:_' | — g maximal

I

E 4

o

[T —

o

]

o 2

=

)

3 _

2 L ! |

s Graphic Picture Context

Figure 38. TWenty—four Hour Test: Mean Number of Total Errors
Made on Each List Type and Cue.
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stimulus plus a picture cue during the study trials with minimal contrast
lists made fewer tétal‘errors than those who received the same cues with
maximal contrast-lists. The subjects who received the graphic stimulus
plus a context cue during the study trials with maximai contrast lists
made fewer total errors than those who received the same cue with mini-
mal contrast lists. The effect of the interaction is shown in Figure 38,

Posttest. The main effect of high and low ability grouping was
significant (F = 11.88, p < .001). The high ability group made fewer
total errors than the low ability group. The difference bétween the
ability groups is éhown in Figure 39.

The two-way interaction of minimal and maximal contrast list types
and sex was significant (F = 6.52, p < .025). Figure 40 shows the effect
of the interaction. Boys made féwer errors on maximal contrast lists
than on minimal contrast lists. The girls made fewer errors on minimal
contrast lists. The analysis of variance table for the total errors on
the posttest are shown in Table 29.

Transfer Test. The main effect of high and‘low ability grouping

was significant (F = 12.78, p < .001). Figure 41 shows the differences
in performance between the fwo ability éroups. The high ability group
made fewer total errors thaﬁ %ﬁg‘low ability group. Table SO presents
the analysis of variance table for the total errors on the transfer
test.

The three-way interaction of minimal and maximal contrast lists,
high and low ability grouping, and sex_approached sigpificancg i

(F = 3.68 with 3.92 needed for p = .05). The boys in the high ability

group made fewer total errors on maximal contrast lists. The girls in
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Figure 39. Posttest: Mean Number of Total Errors Made by High
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bFigure 41, Transfer Test: Mean Humber of Total Errors Made
by the High and Low Ability Groups.
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Figure 42, Transfer Test: Mean Number of Total Errors Made
by Boys and Girls in the High and Low Ability
Groups on Minimal and Maeximal Contrast Lists.
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the high ability group made nearly an equal number of total errors on
minimal and maximal contrast lists.  Boys in the low ability group made

fewer total errors on minimal contrest lists and girls in the low ability

- group made fewer total errors on meximal contrast lists. The effect of

the ilnteraction is shown in Figure L2.

Omissions

Learning Test Trials., The main effect of high and low ability

grouping was significant (F = 8.64, p < .005). The high ability group
made fewer omission errors than the low ability group. Figure 43 shows
the differences between the two ébility groups.

The two-way interaction of minimal and maximal contrast list type
and cue was sigﬁificant (F =5.13, p % .01). The effect of the inter-
action is shown in Figure 44. The subjects who received only the graphic
stimulus and the graphic stiéulus plus a picture cue with minimal con-
trast lists made fewer omission errors than the-subjects who received
the same cues with maximal contrast lists. The subjects who received
the graphic stimulus plus a.context cﬁe with meximal contrast lists
made fewer omission errors than the subjects who received the cue with
minimal contrast lists.' The analysis of variance table for omissions
on the learning test trials is shown in Table 31.

Twenty-four Hour Test. The main effect of high and low ability

grouping was significant (F = 14.61, p < .OOl). The differences be-

tween the two ability groups are shown in Figure 45. The high ébility
group made fewer omission errors than the low abilityvgroup. Table 32
shows the analysis of variance table for omission errors on the twenty-

four hour test.
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Figure U43. Learning Test Trials: Mean Number of Omissions
Made by the High and Low Ability Groups.
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Figure 45. Twenty-four Hour Test: Mean Number of Omissions
Made by High and Low Ability Groups.
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Posttest. The main effect of‘high and low ability grouping was
significant (F = 10.46, p < .005), Figure 46 shows the differences be-
tweén the two ability groups. The high ability group'made fewer omission
errors than the low ability group.

The two-way ihteraction of high and low abilify grouping and sex
was significant (F = 3.93, p = .05). Figure U7 shows the effect of the
interacﬁibn. The boys in the high ability group made fewer omission
errors than the girls in the high ability group. The girls in the low
ability group made fewer omission errors than the boys in the léw ability.
group. Table 33 presents the analysis of Qariance table for omission
efrors on the posttest.

The three-way interaction of minimal and maximal contrast list
types, high and low ability groups, and sex approached significance
(F = 3.85 with 3.92 needed for p = .05). The boys in the high ability
group made fewer omission errors on maximal contrast lists. The girls
in the ﬁigh ability group made fewer omission errors on minimal contrast
lists. In the low ability group the boys made fewer omissidn errors on
minimal contrast lists and the girls made fewer omission errors on maxi-
mal contrast lists. In the low ability group the boys and girls made
an eqgual number of omiséion errofs on minimal contrast lists. The
effect of the interaction is shown in Figure 48.

Transfer Test. None of the sources of variation were significant

for the omissions made on the transfer test.:
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CHAPTER VI

Discussion of the Regults of the Error Analysis

The data were analyzed for each errbr type for each test to deterf_u“
mine the pattern of error types evident on each test. The error analyses
were also done to see if different-types of errors were made on the two
list types and tnree sources of cue,

Initial Unit Error

Table 34 presents the statistically significant varlables and the
level of their significance for the initiel unit errors.

Main Effects. The main effect of minimal and meximal 1list types

vas significant on all tests. On the learning test trials and the
twenty-four hour test those subjects who received minimal contrast lists
made rore initial unit errors than those subjects who received maximal
contrast lists. This result was expected be&ause those subjects who
received minimal contrast lists were expected to confuse only the initis=l
elements of the words since the final elements were held constant in
‘each minimal contrast list.

It was interesting to note that on the posttest and the transfer
test those sublects who received minimal contrast lists made fewer ini-
tial unit errors than those subjects who received maximal contrast lists.
This was an expected resﬁlt in relation to the premise that the use of
minimal contrast lists allows the learner to form generalizations about
vord forms becaﬁse in the learning situation the subjects were able to
concentrate on the initial elements f the word since the final elements

were held constant.
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The main effect of high and low ability grouping was significant
for initial unit errors on all tests except the.posttest. Although the
differences on the posttesf were not significant, the same pattern of
performance was evident. The high ability group maede fewer initial unit
errors than the low ability group.

Interactions. The two-way interaction of minimasl and maximal con-

trast list types and high and low ability grouping was significant only
on the learning test trials and approached significance on the twenty-
four hoﬁr test. The high ability group made fewer initial unit errors
than the low ability group on minimal contrast lists. Both the high

and low ability groups made more initial unit errors on the minimal con-
trast lists than on the maximal contrast lists. Ho&ever, on the maximal
contrast lists the initial unit errors made by the high ability group
were only slightly fewer than those made by the low ability group.

The fact that both the high and low ability groups made more initial
unit errors on minimal contrast lists was consistent with the main effect
results that more initial unit errors were made on minimal contrast lists.
The fact that there were so few initial unit errors made on maximal con-
trast lists may account for the slight differences in performance between
the high and low ability groups on the maximal contrast lists.

Final Unit Error

Table 35 presents the statistically significant variables for final
errors and their level of significance. As shown in the table the
statistically significant variables are not consistent on-all tests.
This may be partially due to the fact that there were proportionally -

fewer final unit errors than any other type of error.
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Main Effects. The main effect of cue was significant only on the

learning test trials. The subjectswho received the graphic stimulus

only and th¢ graphic stimulus plus a picture cue madé.nearly the same
number of final unit errors. The subjects who received the graphic
stimulus plus a context cue made more errors than those who received the
other two cue types. Since this was the only situation in which the main
effect of cue was significant, it is difficult to account for the sig-
nificance. It may be due to the point raised by Bloamfield and 3arnhart
(1961) that ccntext places an added burden oh the learner and may preventw
the learner from concentrating on the sequences-of letters in words.

-The main effect of high and 10& ability grouping was significant on
all tests except the twenty-four hour test. On the learning test trials
the high ability group made fewer final unit errbrs than the low ability
group. But on tﬁe posttest and the transfer test the high ability group
made more final unit errors than did the low ability groups. This result
is contradictory to the others in this experiment because in all othef
situations the high ability group made fewer errors than the low ability
group. The reason for this result can only be hypothesized. It may be
because the number of final unit errérs was limited and that the high
ability group made more attempts to respond than did the low ability
group.

Interactions. The two-way interaction of cue and high and low

ability grouping was significant only on the learning test trials. The
high ability group made nearly an equal number of final unit errors on
each cue. The low ability group made nearly an equal number of final

unit errors on the graphic stimulus only and the graphic stimulus plus a
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pilcture cue. On the graphic stimulus plus_a context cue the low ability
group made more final unit errors than on the other cues. The added
burden of context appeared to have affected the performence of the low
ability group more than it did the pérformance of the high ability
group. '

The three-way interaction of minimal and maximai contrast list
types, high and low ability grouping and sex approached significance
onl& on the posttest. Since this interaction was significant in other
situations it merits attention. The boys in fhe high ability group made
fewer final unit efrors on ﬁinimal contrast lists and girls in the high
ability group made fewer [inal unit errors on maximal contrast lists.
Both boys and giris in the low ability group made fewer final unit.
errors on meximal contrast lists. An explanation for these differences
cannot be given based on any research evidence. |

The analysis of the final unit errors is inconsistent in results

and therefore it has provided relatively little information on the per- = =

formance of the subjects.

Total Errors

Table 36 shows the statistically significant variables for the
total errors and their level of significance.. As shown in the table
the significant variables are not consistent on all tests.

Main Effects. The main effect of list type was significant on the

learning trials and approached significanée on the twenty-four hour ‘test.
More total errors were made by those subjects who received maximal con-

trast lists. The subjects who received minimal contrast lists were able

to make fewer total errors because the final elements of the words were
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held constant, masking it péssible for those subjects to get part of the.
word correct. Therefore,ﬂsince those who received minimal contrast
lists made more initial errors it is consistent that these suﬁjegts»
should make fewer total errors on these two testsﬁ

The main effect of high and low ability groupiﬁg was significant

on all tests. The high ability group made consistently fewer total

errors  than the low ability group. This is consistent with other re-

sults on this experiment.

Interactions. The significant interactions for total errors were

not consistent on all tests. On the learning trials the two-way inter-
action of list type and high and low ability grouping was significant.
The high ability group made fewer total errors oh both list . types. lBoth
ability groups made fewervtotal errors on minimal contraét lists. This
result indicated thgt on the learning trials both ability groups seemed
to benefit from use of minimal contrast lists.

The two-way interaction of minimal and maximal contrast list types

~and sex'was significant on the posttesf. The boys who received maximal

mal contrast lists made fewer total errors. This lnteraction was not
significant on any other error-types. It did appear as a éignificant
interaction on the posttest analyses for correct answefs° The inter;
action on the total errors was consistent with the interactiop on the
correct answers, The boys made more correct.answers on maximal contrast
lists which was consistent with.their fewer total errors on maximal

contrast lists., The girls made more correct answers on minimal contrast
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iists which was consistent with thelr fewer total errors on minimal

contrast lists.

The two-wey interaction of minimel and maximal contrast Jist'types

~and cue approachéd significance for the total errors on the twenty-four

hour test. This interaction was significant on the twenty-four hour - |
test for the correct énswers.' The subjects who received the graphic
stimulus only and the graphic stimulus plus & picture cue with minimalA
contrast lists made fewer t tal errors than those who received these
cues with maeximal contrast lists. This is consistent with the results
for the correct answers on which the subjects who received these cues
with minimal contrast lists made more correct answers than those who
recelved the same cues with maximal contrast lists. Those suﬁjects who
who received the grasphic stimulus plus a context.cue wlth maximal con-
trast lists made fewer total errors than those who received this cue
with minimal contrast listé; This 1s consistent with the correct
answer analysis on which the subjects who received this cue with mexi-
mal contrast lists made more correct answers then those who received
this cue with minimal contrast lists.

Thé three-way interaction of minimal and maximg; contrast list
types? high and low ability groupihg, and sex was significant on the
learning test trials and approached significance on.the transfer test.
On the learning test trials the boys and girls in both high and low
abllity groups made fewer total errors on minimal contrast 1lists. The
number of total errors made by‘boys and girls in the low ability group.
on minimal contrast 1ists and the boys and girls in the high ability

group on maximal contrast lists was nearly equal. The boys and girls
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in the low abllity group made more total errors on m&ximél contrast
lists. The total error pattern on this interaction on the transfer test
was different than the one on the_learning test trials. The boys in fhe
high ability group made fewer total errors on maximal contrast lists.

The girls in the high ability group made nearly an equal number of total
errors on both minimal and maximal contrast lists. The.boys and girls |
in the low ability group made more total errors than those in the high
ability group. The boys ih.the low ability groﬁp made slightly fewer.
errors on minimal contrast lists. The girls in the low ability group
made fewer totél errors on maximal contrast lists.

Omission Errors

Table 37 presents the statistically significant variables and the
level of their significance for the omission errors on each test. The
significant variables are not_consistent on all tests,

Main Effects. The main effect of high and low ability grouping was

significant on all tests except the transfer test. Although this effect
was not significant on the transfer test the same pattern was evident.
The high ability group consistently made fewer omission errors than the
low ability group.

Interactions. The two-way interaction of minimal and meximal con-

ltrast list types and cue was significant only on the learning test trials.
The subjects who received the graphic stimulus only and the graphic
stimulus plus a picture cue with minimal contrast lists made fewer omis-
sion érrors than those who received.the saﬁe cues with maximél contrast
lists. The subjects who received a'graphic~stimulus plus a context cue

with a maximsl confrast list made fewer omission errors than those who
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received the same cue with a minimal contrast list. This interaction
was also significant on the ;orréct answer(analysis for the learning
test trials. The pattern of omission errors on the intefaction was ‘con-
sistent with the pattern cf corréct_gnswefs.

The two-way interaction of high arsd low ability,grouping and sex
was significant only on the posttest. The boys invthe high ability
group made fewer omission errors than the girls in the high ability
group. The boys in the low ability group made more omission errors than

the girls in the low ability group.

The three-way interaction of minimal and maximal contrast list

" types, high and low ability grouping, and sex wes significent on the

posttest. In the high ability group the boys made fewer omission errors

- on maximal contrast lists and girls made fewer errors on minimal con-

trast lists. In the low ability group the boys and girls made an equal
number of errors on minimél contraét lists but the boys made fewer omis-
sion errors on minimal contrast lists and girls made fewer omission
errors on maximal.contrast lists.

Summary of Error Analysis

Main Effects. The main effect of high and low ability grouping was

significant in all but three situations end in those a similar pattern

of performance was apparent. As would be expected, the high ability

group made fewer errors on each error type and test,b

The main effect of minimgl and maximal list type was significant
on all lists for initial errors and on the learning test trials and
twenty-four hoﬁr test for the total errors. The subjects who received

minimal contrast lists made more initial errors on the learning test
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trials and the twenty-four hour test. This result would be expected
because on the minimal contrast lists only‘the initial elements of the
words‘;:ried and the final units were held constant. - In contrast the
subjects who received maximal‘contrast lists made more total errors on
the learning test trials and the twenty-four hour test. This result was
also ekbected since the subjects who received meximal contrast lists
worked on words iﬁ which both the initial and final eleﬁénts varied.

The subjects who received minimal contrast lists made fewer initial
errors on the posttest and the transfer test than thése who received
maximal contrast lists.. This result would indicate-that because the
final elements of the words were held constant on minimal contrast lists

the subjects were able to concentrate on the initial units, therefore

helping the subjects so they were able to meke fewer initial errors on

the posttest and transfer test. However, on the posttest and transfer

test the nuﬁber of total errors made on each list type was nearly equal.
The other éources of variation which proved to be significant were
inconsistently significant on the ersor types and on the tests so that
it is impossible to speculate on their relative mérit for determining =
pattern of errors made by the subjects on each list type and cue

combination,
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CHAPTER VII

Summary

The experiment was designed to investigafe the relative value of
three sources of cue (graphic stimulus only, graphic stimulus plus a
picture cue, and grapﬁic stimilus plus & context cue) in combination
with two list types (minimal and maximal contrast) as. a means of facil-
itating the acquisition of initial reaéing vocabulary. In order to

evaluate the relative merit of each combination, the subjects who re-

ceived each treatment were given four types of tests: 1) the learning

. test trials were used to evaluate their progress during the learning

seséion; 2) a twenty-four hour test was used to.evaluate their retention
of‘tﬁe words; 3) & pbsttest was used to e%aluate their retention of the
words over & lonéer period of time; and 4) a transfer test was used to
evaluate their ability to recognize unpracticed words that used the same
initial and final elements as those used in the praéticed word lists.

Correct Answer Analyses. The analyses of the correct answers made

‘on each source of cue combined with each list type resulted in three

sources of variation which were significant or epproached significance
on all tests.

The main effect of high and low ability grouping was significant
on all tests; the high ability group made more correct responses than
the low ability group. The results indicate that the differences in
performance were related té the level of performance in general, rather
than significantly different patterns of performance on each list type

eand cue combination.
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The two-way interaction of minimal and maximal contrast list types
.and_cue was significant for the correct answers on each test. The same
general pattern of performance existed on all tests for this intefaction.
The subjects who received only the graphic stimulus with minimal contrast
lists made more correct answers than those who received this cue with
maximal contrast lists. The subjects who received a graphic stimulus
plus a context cue with maximal contrast lists made more correct answers

| than those who received the same cue Qith.minimal contrast lists. The
subjects who received the graphic stimulus plus a picture cue made
nearly an equal number of correct responses when this cue was presented
with either.minimal or. maximal contrast lists. The performance on the
transfer test differed in one respect. The subjects who received the
graphic stimulus plus a picture cue made significantly more correct
responses than those who received only the gr;phi- stimulus.

The results on this interaction indicate that it is necessary to
consider the list type andvcue combination to be -used for an optimal
learning situation. vl

The three-way interaction of minimal and meximal contrast list
types, high and low ability grouping, and sex was significant. The
boys in the high ability group made more correct responées on maximal
contrast lists on all tests and the giflc in the high ability group
made more correct responses on minimal contrast lists on all tests.

The low ability group did not present such a consistent pattern
over all tests. On the learning test trials and fhe twenty-four hour
test, both boys and girls in the low abllity group whb received maximal

contrast lists made more correct responses. On the posttest both boys
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and girls in the low ability group made more correct answers on minimal
contrast lists. The transfer test resuits indicate that the boys in
the low ability group who had minimal contrast lists made more correct
answers than the boys who had meximal contrast lists. The girls made
nearly an equal number of correct answers on the transfer test for both
the minimal and maximal contrast lists.

Overall sex differences were not evident on this experiment. The
differences were evident only in the form of an interaction with list
type and ability level. The differences were consistent enough to con-
sider the use of list types in instructiomal situations. qu examéle,
according to the resultg of this experiment boys in & high ability éroup
should be given instruction on meximal contrast lists and the girls ih
a high ability group should be given instruction on minimal contrést
lists.

The results on the experiment indicate thet 1t is not possible to
state that one list type and cue combination is better than another in
relation to the original questions asked concerning the relative per-
formence of beginning readers on each list type and cue combination,
Instead it is necessary to consider which combinations are to be used.
For example, according to the results of thls experiment, i1f a graphilc
stimulus plus context cue 1s to be used, 1t is most successful with
maximal contraét iists, or if a graphlc stimulus only is to be used,
1t 18 most successful with minimal contrast lists. .

The results further indicéte that in planning an instructional
program consideration should also be given to the ability level and the

sex of the leérner.

139



The investigator considered the possibility of transfer occurring
during the early stage of initial reading vocabulary acquisition. Some

transfer did occur in thls experiment; and the pattern of correct answers

on the other tests.

Advocates of the use of minimal contrast lists maintain that the
use of this list typé facilitates transfer. The results indicated this
was true when the minimal contrast lists were used with a graphic stim-
ulus only or with & graphic stimulus plus a picturelcue. However, whgn
a graphic stimulus plus a context cue was used there was more transfer
with maximal contraét lists than with uinimal-conérast lists. The
results of the transfer test were similar to those of the other fests
in that a graphic stimulus plus a context cue produced more correct an-
swerc with maximal contrast lists. Nonetheless, the results.on.this

experiment indicate that some transfer did occur.

Error Analysis. The analysis for error types wasbnot consistent
over all tests except for one source of variation (i.e., high andllow
ability groups). The error analysis indicates that the high abiiity .
group made fewer errors in each category of error (except the final
unit errors) than the low ability group. The fact that the high ability
group made more final érrors than the low ability group on fhe posttest
and the transfer test may have been related tc the number of final grrors'
mede. Fewer final errors were made in proportion to the number of errors
made on other types of efrors, and the high ability group made fewer

total errors and fewer omission errors than the low ability group.
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However, in general, the high ability group made a significantly lower
number of errors. than the low abllity group. |

The main effect of minimal and maximal contrast list types wés“not
significant on the correct answer analysis., In fact, the oversll mean
number of correct responses on minimel and maeximal contrast list types
was nearly equal on each test, The main effect of minimal and maximal
contrast list types was significant on the inifial error anelysis and
the total error analysis. The subjects who feceived minimel contrast
lists mede more initlal errors on the learning test trials and the
twenty-four hour test than thoge who recelved meximel contrast l;sts.
This result was expected because tbe finel elements were held constant
and the initiel elements varied on the minimel contrast 1lists. But on
the posttest and the transfer test, fewer initisl errors were made by
those who recelved minimai contrast lists than by thosé?who recelved
maximel contrast lists. It may be hypothesilzed that by holding the
finel elements constant, the subjects were eble to concentrate on the
Jnitlal elements of words and thus were eble to meke fewer initlal
errors on longer term retentlon tests. However, 1t was iﬁferesting
that the subjects who recelved minimal contrast lists made fewer total
errors on the learning test trials and twenty-four hour tes£ than those
who received maximal contrast lisﬁs. The results for the total errors
on the posttest and‘éhe transfer test were not éonsistent in that nearly
an egual number of total errors were made by subjects who received
minimal and maximal contrast lists. Howevef, the fact that those who
received minimal contrast lists made fewer total errors on two tests

and if the premises for minimal contrast lists are viable, practice on
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word 1lists of this type over a longer period of time might enhance a
child's ability to generalize about word forms.

- It wés-hoped that differences between minimal and”maximaiAcontrast
list types would appear on the final error analysis but they did not.
Silberman (1964) indicated that generalizations about word forms need
to be made over a long period of time. This may be the reason for the
lack of differences on minimel and maximal contrast list types for the
final error analysis.

Other significant sources of variation on the error analysis were

- not consistent across tests.

Further investigation 1s needed on the value of error analysis for
this type»of experiment when carried out over a longer périod of time.'
Information about the learner's ability to generalize about word forms
in initial reading vocabulary acquisition may possibly be acquired from
such an ahalysis of errors. -

Further investigation is also-needed on the role of other form
cldsses in initial reading vocabulary acquisition és the present study
considered only concrete nouns. It‘would be useful to determine if the
performance patterns would be similar for all fofm classes,

The study also suggests the néed for further research on initial
reading vocebulary acquisition in which a similar-investiggtion ﬁould
be carried out over a period of a month rather than a week. The present
fesults indicate that subjects might meke generalizations about word

forms more readily after practice over an extended period of time.
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The present study is but a small step in understanding the com-

binations of list type and cue which may facilitate initial reading

vocabulary acguisition. The study suggests the usefulness of con-

-sidering these combinations,in planning an inst:uctional program for

the acquisition of an initlal reading vocabulary.
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APPENDIX A

Minimal Contrast Lists Maximal Contrast Lists

List 1 : List 5
hen h men
men ' swing
pen bow
ten - cake
List 2 . List 6
ring T snake
king crow
wing ring
swing ' : ' pen
List 3 ' List 7
snow ' snow

“ . show lake

! crow : hen
bow ' - wing
List 4 List 8
cake king
lake ten
rake show

snake rake
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APPENDIX B

Sentence Material
Iist 1

1. The hen is sitting on her nest.
2. My father and my uncle are men.
3. A pen is used for writing.

4, Ten is a number.

List 2

1. Mother héé a ring on her finger.

2. A king wears a crown on his head.

3. A bird's wing is covered with feathers.

4, Sally is moving back and forth in the swing.

List 3

1. ' The children liked the show.

2. The snow is white.
‘3. The crow is a black bird.

4. Nancy had a pink bow in her hair.

‘List 4

l. Mother baked a cske for my birthday.

2. A leke is water with land all around it.

3. Bobby knows how to use the rake. ‘

4, A snake is a long, skihny animal that crawls.

o . : S : . s o
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APPENDIX C

Graphic Stimulus Only With Minimal Contrast Lists

hen (Experimenter displays card with word list.) "Here

ten

men is a list of words. The words end the same way. They

pen ' o .
rhyme. Look at the words." (Experimenter displays

word cards one at & time. Point to the word as you say it.)
Study Trial 1:

This word is hen. Look at the wofd hen. Say hen.

This word is men. Look at the word men. Say men.

This word is pen. ILook at the word pen. Say pen.

This word is ten. Look at the word ten. Say ten.

——

Test Trial-1: (Present one word at a time.) "Look at the word and
| say it." |
(order of presentation)
pen
men
ten
hen
The study and test trials continued until the subject had recei?ed
ten study and test trlals. The words were randomly ordéred for each'

study and test trial.
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Graphic Stimulus Only With Meximal Contrast Lists

men - (Experimenter displays card with word list.) '"Here
gwing . . '
. bow is a list of words. They do not look alike. Look
cake .
B 1

at the words." (Experimenter displays word cards

one at a time. Point to thc word as you say it.)

Study Trial 1:
This word is men. Look at the word men. Say men.
This word is swing. Look at the word swing. Say swing.
This word is bow. Look at the word bow. Say bow.

This word is cake. Look at the word cake. Say cake.

Test Trial 1: (Present one word at a time.) "Look at the word and
say it." |
(order of presentation)
cake
.bow.
ment
swing
The study and test trials continued unti} the subject had réqeived

ten study and test trials. The words were randomly ordered for each

study and. test trial.
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Graphic Stimulus Plus-a Picture Cue With Minimal Contraest.Iists

hen (Experiménfer displays card with word list.) "Here

ten

men is a list of words. The words end the same way.

pen . :
They rhyme. Look at the words." (Experimenter displays

picture cards one at a time. Point to the word as you say it.)
Study Trial 1:
This is the picture of a hen. Look at the word hen. 'Say hen.
This is a picture of men. Look at the word men. Say men.
This is a picture of a pen. Lock at the word pen. Say pen.

This is a picture of ten. Look at the word ten. Say ten.

Test Trial'l: (Present one word at a time. Use word cards.) '"Look
at the word and say it.”
(order of preséntatién)

pen
men
ten
hen

TheNS@?QY,??@“F?FﬁﬂffﬁéiS continued until the subject had received

ten study and test trials. The words were randomly ordered for each

study and test trial.
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Graphic Stimulus Plus  a Picture Cue With Maximal Contrast Lists

men (Experimenter displays card with word list.) '"Here
sving |
bow is a list of words. They do not look alike. ILook
1

(Experimenter displays picture cards.

at the words.'
one at a time. Point to the word as you say it.)
Study Trial 1:

This is a picture of men. ILook et the word men. Say men.

This is a picture of & swing. Look at the. word swing. Say swing.

picture of a bow. Look at the word bow. Say bow.

This is a
This is a picture of a cake. Look at the word ceke. Say cake.

Test Trial 1: (Present one word at a time. Use word cards.) fLook
at the word and say it."
(order of presentation)
qake ] ‘ R
bow
men
swing
The study”and test trials continued until the subject had received
~ten study and test triais. The words were randomly ordered for each

study and test trial.
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Graphic Stimulus Plus a Context Cue With Minimal Contrast Lists

hien (Experimenter displays card with word list.) "Here
ten ' .
‘men is a 1list of words. The words end the same way.
pen

They rhyme. Look at the words." (Experimenter

displays word cards one at & time. Point to the word as you say it.)
Study Trial 1:
The hen is sitting én her nest. Look at the word hen. Say hen.
My father and my uncle are men. Look at the word men. Sey ggg.
A pen is used for writing. Look at the word pen. .Say gég.

Ten is a number. Look at the word ten. Say ten.

Test Trial 1: (Present one word at a time.) "Look at the word and
say'it."
(order of presentation)
pen
men
ten
hen
The study énd.test trials continued until the subject had received
ten study and test trials. The words were randomly ordered for each

study and test trial.

ERIC | o



Graphic Stimulus Plus a Context Cue With Maximal Contrast Lists.

men - (Experimenter displays card with word list.) "Here
swing ' :
bow is a list of words. They do not look alike. Look
cake -
at the words." (Experimenter displays word cards

one at a time. Point to the word as you say it.)
Study Trial 1:
My father and my uncle are men. Look at the word men. Say men.-
Sally is moving back and fdrth in the swing. Look at the Qérd
swing. Sey swing. B
Nency had a pink bow in her hair. Look at the word bow. Say EQE;

Mother baked a cake for my birthday. Look at the word ééke.

Say cake.

Test Trial 1: (Present one word at a time.) "Look at the word and
say it." | |
(order of preséntation)
_cake
bow
men
swing
The study and test trials continued until the Subjéct had received
ten study and test trials. The words were randomly ordered for each

study and test trial.
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APPENDIX D

FINAL TEST

Name Treatment

Instructions: Here are some words you learned last week.
Look at the word and say it. (Go through the 1ist twice
in the same order.)

1 2

wing
hen
lake
snow
rake
show
ten
king
cake
bow vﬂ:/
swing
men
ring |
pen
crow

snake
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APPENDIX E
TRANSFER TEST

Name Treatment

Instructions: Here are some words. Some of them are
real words and some of them are made up words. Look
at the word and say it. (Go thrcugh the 1list three
times in the same order.) L

sing
Ken
make
row
ren
kow
ling

hake
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