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CHAPTER I

-Background and Theoretical Considerstions of the Study

Tearning to resad is.a_complex procesgs involving_the acguisition of
a variety of skills. The skills required tc be an effective reader are
indicated by the tasks and the instructional procedures for each task |
that are included in any standard reading curriculum., Theréfore, one
needs to understand each problem type and how each problem type is
learned and mestered 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 procegs is word identification
or reading vocabulary acquisition. Word 1list learning as ﬁne method of
acqulring a reading vocabulary 1s present in any reading curriculum .
regardless of the theoretical basis for the curriculum.

Because the theoretical bases for reading curricula are so varied,
a number of approaches have been used for initial-réading vocabulary
gequisition. The problem of initial reading vocabulary acqulsition has
been studied in reference to minimal and maximal contrast word lists
and sources of cue related to the "meaning” of the word. The sources
of cue usually considered are: 1) the word itself, 2) pleture cues, and
3) context cues. The evidence on.the relative value of each list type
and source of cue is.not only iimited but also contradictory. Because
of the limited and contradictory evidence, this study was designed_{o
investigate the relative .merit of each list type combined with each

gource of cue.




Word List Types

word lists, and 2) maximal contrast word lists. Soﬁe investligators such
as Fries (1963) and Bloomfield and Barnhart -(1961) have considered mini-
mal and meximal contrast lists as having different purposes in the
learning situation. The minimal contrastllist has been'considefed by
these investigators to teach sound-symbol relationships while the maximal
contrast 1ist has been considered to teach word recognition. Other
investigators such as Gagne (1950) and Rotberg and Woolman ((1963) have
congidered the two list types as sources of cues hasving generally the
‘same purpese in the learning situatioﬁ,  For the purposes of this in-
vestigation the latter position was adoﬁted,.that is, the 1list types

- were considered as cue sources.

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

that includes words in ﬁhich certain elements are held constant in each
word and one element varies, For example, g list of wordé such as hen,
men, tenr, pen, would be considered a minimal contrast 1list. In this
list the final two elements (en) of the words are held constant, the
flrgt element varies,

The theoretical support for the minimal contrast list comes from
such linguists as Fries, Bloomfield, and Soffietti. For example, Fries
(1963) would sélect an initial reading vocabulary to conform to the
"regularifies” which the minimal contrast word list exemplifies. He
would begin initial reading acguisition with short words contalning
graphemes (letters) with one phonetic.valué,' To accomplish the fask

of reading vocabulary acquisition, Fries would program the material for

2




the student in a step-by-step progression through the basic regularities
{minimal contrasts) of the language. Cnly after the child has developed
cempetence: with the regularities wouild he be exposed to the irregularities.

Bleoomfield and Barnhart (1961) also felt the children should be
flrst introduced to these regularities. He would alsc begin by teaching
monosyllabic words having a fegular grapheme to phoneme correspondence.

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

Experimental support for the preceding position comes from psycho-
logical investigations. ILevin and Watson (1961b) found that the learning
of a constant cr patterned list was significantly faster than the learn-
ing of a non-patterned or wvarisble list.  In a similar study Levin, Baum,
and Bostwick {1963) concluded that when regular correspondences have
been learned, a constant tist facilitated transfer leerning faster than
E variable list.

Gagne (1950) compered similar and dissimilar stimulus groups for
-the use of stimulius 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 interpréfed the
results in the terms of the hypothesis that similar learning groups
provided mere opportunlity for learning the cue relevanit to the response
than did dissimilar groups. Rotberg and Weolmen (1963) also found that
learning was more effective when groups of stimuli were composed of
similar items. These investigators concluded that stimulus similarity
decreases discriminstion difficulty while increasing the opportunity

for "coding."

3




Maximal Contrast Word Lists. A maximal contrast word list is one

in which no elements of words are held constant. For example, a list

of words such as rake, show, king, ten, can be considered a maximal con-
trast liSt, The support for the use of maximal contrast word lists

comes largely from educators whe have specialized in reading pedagogy.
The position rests largely on early work by Catell (1885) and Erdmann
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 but that In the same unit of time as many as a total-
of twelve letters could he identified so long as the letters combined

~to make 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 cor minimal differences among the
items. The results of four studies by Underwood (2952, 1953a, 1953b,
1953c¢) indicated that the higher the intra-list similarity the more
gifficult the learning and the relearning. Ilevin and ﬁatson's (1961a)
analysis of the confusion errors on word lists indicated that words
which share an initial grapheme and phoneme are most confused with each
other, those which share terminal elements are next as a source of con-
fusicn, andrwofds 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.

b




Picture Cue. - A picture cue is one that uses a plctorial represen-
tation of the object, acticn, or cther semantic content of the word. .
The theoretical basis for a plcture cue to stimulate meaning association
is largely en exercise in plausibility. It is assumed that the picture
representing the semantic’ content of the word will help the child agso-
ciate "meaning" with the word. Heilman (1961) has stated; "Pictures
which are used quite profusely in beginning reading materials, are cf
considerable help in arriving at unknown words." Betts (1957) has
indicated that pictures not only make the book more attractive but they
facilitate comprehension. = Smith (1963} has mainteined that the pictures
offer the c¢hild valuable assistance in making the transition from recog-
nizing a symboel that staands for the object and naming it. In' contrast,
Fries (1963) regards pictures as distracting.and uses none in his
instructional programs.

- The investigations of pictures as cues to meaning are contradictoery.
Malter (19:8) indicated that very little is known sbout the way a child
perceives & picture. Vernon (1958) indicsated that although children
might enjoy pictures, they failed to notice what the adult ncticed in
a picture. ©She also found the children were unable fo determine a course
of action from a picture until they were nine or ten years of agéa

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

were. present, the 'simple and ‘complex picture groups made significantly




more correct responses. During the test trisls, with no pictures present,
the no-picture group made significantly 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
resulte dlsclosed that poor reeders with no pleture present learned
significantly more words. . Among the better readers the differences were
not significant.

In contrast, & "visual method" (sight-word approasch) and a "picture
story" method of beginning reading were compared by Bergman and Vreeland
(1932). The childien who received their initial reading instruction by
the "picture-story” method made superior scores in word recognition.
Similar results with the use of pictures were cbtained by Dice (1942) in
a methodology study on beginning reading for first-graders.

. From the research on teaching foreign languages we also find some
evidence pointing to the value of a picture cue. The beginning reader
may be compared with the beginning learner of a foreign language in that
,.both are learning a new code. OStudles such as the ones 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 pictures of objects, actions, or other semantié content.

Centext Cue. A context cue is said to be present when the sentence
indicates the "meaning"” of a word. Those interested in reading pedagogy
have long made a distinction between a word in syntactical context and
& word. in isolation, implying that "meaning” is more easily 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 ilsclation is ineffective.
Recent psychological research has also emphasized.ihe importance
of meaningful asscoclations in learning. ‘Noble and MclNeely (1957) and
Underwood and Schultz (1960) indicate that context is anything 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 acguisition should be facilitated. Brown
and Berko (1960) found that subjects who were intrcduced to nonsense

"

syllables even in sentences "lecking semantic quelity," that is, having

minimum "meaning,”

were able to use those nonsense syllables correctly’
in other gentences. Brewn (1958) found that the syntactic properties
of a word did provide clues as 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 college students the usual finding
is also that vocabulary acguisition is facilitated by context. Morgan
and Foltz (1944) and Miller and Selfridge (1953) are typical studies.
In contrast, Siebert {19390) found paired-associates were learned faster
than those learned in syntactical context. In a more recent experiment
cn second 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 cother group learned
the same words but the words were used only in sentences during the

training sessions. . These experimenters found that those subject who

iearned individual words during the training sessions excelled in the

T




test situation on both individual words and sentences. The research
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 acguisition alsc stems from
the work of Fries and Bloomfield. Fries {1963) indicategd that the
child already has oral control of the "meanings" of his words. There
is some experimental evidence to support the position that children
have developed competence with the use of their language ih its spoken
form. by the time they enter first grade. Ervin and Miller (1963),

" Irwin {1960), Leopold (1949) and others have shown that the full in-
ventory of phonetic units is reasonably complete by the age at which
reading instruction begins. Berko (1958) has reported that the child
cf 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 scund
elements of words.  From this kind of evidence, Fries may have inferred '
that the child has developed oral control over "meaning" elements of
words. Because Fries is convinced a child has oral control of "meaning,”
he believes that bhere 1s no need in the eafly stages of reading to .
emphasize “meaning" supports such as picture 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 a story is "extraneous.".
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Fries' position hére mey be somewhat supported by the work of Samuels
(1967) who' found that & ‘picture cué mey mistue and may divert attention
from the printed page. His experimental évidence showedthat his no-
plcture 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 performance rather than aid performance,
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 sentence group.

Bloomfield and Barnhart (1961) have claimed that the child has so
difficult a time forming the connections between visual marks (letters)
and speech sounds that he should not be reguired to add new knowledge.
He has urged that the child concenirate on short words in which the
letters have a uniform value,

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

The preceding discussicon indicates there 1s mixed evidence regard-
ing the use of minimal and meximel contrast word lists in the acquisiticn
cf initial reading vocabulary. There is also contradictory evidence in
the support for the use of picture cues, context cues, or the concen-
tration oﬁ the word 1tself.

The gquestions 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 iists using the word only,



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

cues.
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CHAPTER II

Design of the Experiment

Subjects

Ar experimental populaticn was desired that had no formal reading
instructien and weuld 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 schocl while the children
were. receiving only reading readiness in their classrcom instructional
progrem. The two schools chosen were considered by the school district
administration to represent the district. One school was & 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.

Al1]l first-grade children in the two schools were included in the
semple. There were 137 children in the first grades and 127 children
completed the experiment. The Murphy-Durrell Reading Readingss Test

‘scores for each child in the sample were collected. The children were
divided into high and low ability groups within each treatment accord-
ing to the test scores. A stratified random assignment procedure was
Aised based on sex, school, abllity grouping, and class membershipf Tor
example, boys in a given class and abilitly group were randomly assigned
to the six treatmenis. Boys and girls from each school, class, and
ability group were represented in each treatment group. Because of the
inequality of numbers of children from each schocl 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 school.

No subject received more than one treatmernt. Once a subject was
assigned to a treatment group he remained with that group until the ex-
periment was completed. There were no replacements added to the original
sampie, The subjects who did not complete the experiment because of

~1llness or removel from the district were dropped from the sample.

Stimulus Material

"~ The ékperiment.was desighed to compare children's word learning on
minimal and maximal contrast word lists with the féllowing cues: 1) a
graphic stimulus alone, 2) a picture cue with a graphic stimulus, and
3) 2 context (sentence) 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 contrast list -
were randomly assigned to one of the maximal contrast iists. A complete
set of the word lists mey be found in Appendix A.

There is no evidence available to provide informaticrn on the op-
timal list length for yoﬁhg children. The decision to use four words
és'an appropriate list 1éngth was based on the investigator's expérience
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) 1ist and/or
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Table 1.

The Six Treatments Used in the

Word Learning Task

Minimal Contrast Lists

Meximal Contrast Lists

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

Context cue plus graphic stimulus

‘Treatment L
Graphic stimulus only
.- Treatment 5
Picture cue plus graphic stimulus
Treatment &

Context cue plus graphic stimulus

13




the Rainbow Dictionary (1959). An independent judgment based on the pre-

ceding criteria for the words'selected was made by a qualified linguist.

The minimel contrasts used were based on varying the initial con-
sonant or the initial consonant cluster, holding the finalhelements of
the word constant. This form is advocated by such iinguists as Fries
and Bloomfield to teach the consistencies of the language.

Fach 1ist 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 initisl elements changed.

To avoid problems of interference from differences in form class,
the noun'was.employed in all 1ists. Dukes and Bastian (1966) and other
-iﬁvestigators-havé reported that words signifying something concrete
were more efficiently learned than thosé with abstract referents.

The Kolson iigt (1960) was used as a criterion of the availability
of the word in the speech.repertoire of the children. This criterion .
was also used because of the emphasis placgd on the importance of the
early reading material being meaningful to the child. Carroll (196k)
states: "There is evidence that the teaching of the mechanics of speech
reconstruction (technigues of word recognition) is best done with material
that is meaningful to the‘learnerp,n" Fries (1963) also points out
"learning to read one's native language is learning to transfer, from
-the auditéry signs of the language signals, which the child has already
learned, 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 picterial mgterial used was.a simple colored plcture of the
object identified with the noun. The pletorial material for the whole
list was drawn by the same artist using the same style to keep the
nmaterigl consistent.
The sentence material made a statement referring to the same object'
used in the:pictorizl material.  As a further check that the meesning 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 materiel and the sentence material mey be found in
Appendix B.

. Methcd of Presentation

A pilet study was completed to test the procedures used in- this
experiment., The pllot study was conducted with a population- similaxr to
the one used in the study, and thus indicated the procedures for this-
study were feasible.

Each subject in each treatment group recelved a study trisl, a
tegt trial, a study trial, a test trial, a study trial, a test trial,
etcs, until he had received ten study and test trials on each word list.
Each subject received one list per day for four days. . 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
though. some subjects gppeared to be able to pronounce all of the words
on the list after as few as three: study and test trials, those who went

through ten study and test trials performed better on the tests.
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Therefore, the decision was made to give each subject ten study end ten
test trials on each 1ist of words..

To guard against positional effects in the learning situation the
crder 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 iikenesses and differences of the words to be studied. The
‘introduction for the minimal contrast list was: "Here is a .1list of words.
The words all end the same way. The words rhyme. Loock 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
ilst of four wbrds° The words were then presented one at a time.with_
~the proper stimulus for the treatment.

" The study trial for graphic stimulus only consisted of shdwing the
subject a card with the word on it. The folliowing directions were given:
"Thisrwdrd is hen. Look at the word hen. (The experimenter points teo
the word.)} Say the word hen.".

The study triszl for the picture cue treatment consisted of showing
- the subject a card with the pilcture and the word on it. The following
instructions were given: "This is the picture of a hen. Lock at the
word hen. (The experimenter pdints to the word.) Say the word hen."

- The study trial for the context (sentence) cue treatment consisted
of showing the subjJect a card with a word on it. The following instruc-
tions were given: "The hen is in the barnyard. Lock 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 & card with the word on-it. Thée subject was® requested to pro-
nounce the word. There was no feedback on-the test trials. ~The standard
directions for the study and test trials for each tregtment are presented
in Appendix C.

The ten study and. test trials were presented on one day.. Twenty-
four hours later the subjéct received 'a tést on the words learned the
previous day. -For this test the experimenter piresented a card with a
word on. it and asked the subject to-say. the word. :There was.no cor- - -
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 wes the same as that used for the twenty-four hour test.  Each
subject was given the total 1ist twice.. "A copy of tlie posttest is
presented in Appendix D.

Transfer at the early stages of learning has been examined by some
investigators. For example, Silberman’s (196%) results indicated gen-
eralizations are not made from exposure to minimal contrast lists. in
the learning situation. He implied that generslizations must be taught.
Further, Silberman indicated that generalizations need to be made over
an extended pericd of time to facilitate transfer. From experience in
teaching young children this investigatcr would judge that during the
initial stages of reading instruction the first-grade child's ability
to meke generalizations which:would facilitate transfer is limited.
Other investigators, such as Levin, Baum and Bostwick (1963), conecluded
thatrminimal contrast lists faciliﬁated_tragsfe:_lgarpingqfaste;:than -

maximal contrast iists,
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Therefore, a transfer test was designed to evaluate possible trans-
fer in this Initial learning situation. The transfer test consisits of
four real words and four nonsense words. The real words and the nonsense

;words follow the basic patterns used in the minimal contrast list as well
as the initial elements used in the list. In 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 segsions on all four lists. For this test the
experimenter presented a card with the word on it and asked the subject.
to say the word. Each subject had three trials on the list.

To review the sequence of events for the experiment the followlng -
listing presents the sequence of events for ome 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 test on list 3
Study and test trials for 1ist L
v Day 5. Twenty-four hour test on list 4
Transfer test

Day 10. Poattest

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

four, etc. BSince 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.
Scoring

Eéch'subject in.each treatment group was requested to pronounce the
word preséﬁfed to him on the leérning'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) final unit error, 3) total error, and 4)
omisslon error.

" An initial unit was defined as the inifial consonant or initial
conéonant éluster of s word. The substitution of one consonant or con-
sonant cluster for another was scored as an initial unit error. For
example, if the word presented to the subject was hen and he pronounced
fen, fhe error was scored as an initial unit error.

IA final unit was defined.és the final elements of the words which
are held constant in the minimal contrast lists. TFor example, if the
word presentéd to the subject was rake and he pronounced ring, the error
was scoved as & Tinal unit error.

An error was scored as a total errcr if ne part of the word pre-
sented to the subject was représented in the pronunciation of the word
produced by the subject. For example, if the word presented to the
éubject was lake and he pronounced ring, the error was scored as a total
error.

‘Ah érror was scored as an omission when the subject gave no re- -

gponse to thé§ﬁbrd'presented to him.
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'Aﬁélysis

_The experiment was designed 1n such a manner that an analysis of
Variance would be an appropriate analysis for the data.

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

The analysis of the correct answers was made to compare sources of
variation in the performence of the subjects on each test. ZEach test
- wag analyzed separately to determine if the pattern of performance would
be consistent on all tests. |

The analysis of the four errcr types was made for each error type
on each test. The separate analysis was made again to determine what,

.if any, differences in the sources of variation in performanée would be
evident on the different error types and tests.

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 1ist 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
effect sources of variation plus the corresponding interactions made up
of the four main effect sources of varlation. ZEach cell in the analysis
contained different subjects.

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

vere an unequal number of subjects in each cell. This represents a

20




departure from the usual analysis of variance assumptions, but a minor
one since there were multiple subjects in each cell.  To account for the
unequal membership in the cells the sums of squares for the analysls of
varisnce were calculated using a general llnear hypothes;s (Blomedlcal
Computer Program BMDOSV)U This prcgram prov1des for unequal cell sizes
in‘ccmputation,:l . |

A pofeatially.more serious departure from the aﬁalysislof variance
assumptions concerns the occaeional radical inequalities of variance in
the cells. The cases of this occurred only when the means were also
widely differencrrlA hcminal significance level of .000L or .00l in
fhese cases ﬁey be scmewﬁat'mlsleading because of the radical inequal-
ities of.variance} but the differences were large enough that it was
stillﬂcléarltﬁere were signiflcaht'di'fferences°

Since this is a fixed-effects analysis, the statistical general-
-1zat1cns p0351ble on the basis of this analysis on the ability grouping

cannot be generallzed to other ability levels.
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¢ CHAPTER ITI

Results of the Corrgct Answer Analyses

The daté for the learrning test trials, the twenty-four hour teét,
the posttest, and the transfer tes# were analyzed separately under a
four-way fixed effect fully crossed analysis of variance (by iist type,
by cue characteristic, by sex, by high and low ability_grouping) fof
which a general linear hypothesis was used,

Lesrning Test Trials

Mgin Effects. The mean number of corréct respénses for the main
-effects of_minimal and maximal contrast list types, cue characteristic,
sex, and high and low ability grouping are presented in Tables 2a, 2D,
2c, and 2d. The complete analysis of variance table,is shown in Table 3.
Although therg were small differences in achievement between minimal and
maximal contrast list types, between cue characteristics, and between
boys énd girls, the differences were not sign:‘i.:t‘icantn The differenées
in achievement between subjects in the high and low ability groups were
significant (F = 55.L5, p < .0001). The high ability group made more
correct answers than the low ability group.

To further demonstrate the differences in performance between the
high and low abllity groups Figures la, 1b, ic, 1d, le and 1f show the
daily leafning curves based on the mean propertion of correct responses
on each learning tesf 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.

22




Table 2a.

Mean Number of Correct Responses on Minimal and Maximal

Contrast Listﬁiypgsmforrth@ﬁLearning‘Test Trials

Minimal Contrest Tists  Maiimal Contrast Lists
“Mearn e e FeDe o e Mean - - e 80D
109. 54 . 38.79 116,05 38.55

Table Z2b.

Mean Number of Correct Responses on Each Cue Type

__for the Iearning Test Trials

Graphic Stimulus- - Graphic Stimulus
Graphic Stimulus Only “Plus Plcture Cue Plus Context Cue
Mean © 8D Mean - - < 8.D. - -Mean S.D.
117.66 . 33.15 110.55 - he.el 110.45 37.63
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Table 2c.

. Mean Number of Correct Responses Made by Boys and Girls

for the,Leérning Test Trials

Boys Girls

Mean S.D. Mean 5.D.
1 112.94 27.72 112.71 37.93
Table 24.

 Mean Number of Correct Responsés Made by the High and Low
Ability chups for the Learﬁing Test Trials

High . : Low A
“Mean . 8.D. . Mean 8.D. .

133. 17 26.66 92,14 35.d9
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Table 3.

Analysis of Variance for the ILearning Test Trials

Sums- of

S_ources of Degrees of Mean ; : .
Variation Freedom Squares ) _Squares F d.f. Probability
Tist Type 1 134k 00 ‘_'1-31+l;.oo
Cue 2 1297.00 648. 50
High-Low 1 53479.00 53479.00 55.45 1/103 . p < .0001
Sex 1 3.0 3,00
Liéi_:- 'I‘yp"el X Cue 2 8.722;00 4361.00 4,52 2/103 p < .025
List Type X High-Low 1 735.00 . 735.00
List Type X Sex 1 208.00 - 208.00
Cué_'_'x Hig-h-Low 2 '1977.00 988. 50
Cue X sex 2 - 640.00 320,00
High-Tow X Sex | i 262.00 " 262.00
List Type X Cue X High-Low 2 1012.00 '506.00
Iist Type X Cue X Sex 2 3483.00 174150 |
List Type X High-Low X Sex | 1 3057.00 3057.00 3.17 /103 - . p > .05
T Cue x.High-Low X Sex . 2 k.00 72.00 | ' |
List Type X Cue X High-Low X Sex 2 58.00 29.00
Residual 103 99342, 00
Total 126 175763.00
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Figure la. Learning Test Trials: Mean Proportion of Correct Responses on Each Test Trial

by Day for the High and Low Ablility Groups on the Graphic Stimulus Only with
Minimal Contrast Lists. '
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7 fnteractionsﬂ Of the possible two-way interactions only the inter-

action of minimal and maximal contrast 1ist types and cue was significant
(¥ = k.52, p < .025). Table 4 presents the mean numbef of cdrrect re-
sponses for each treatment to show the differences in performance for
each cue and list tyiaeo Figure 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 duvring the study trials it was most successful with a maximsl
contrast list. TFurthermore, when a graphic stimulus plus a context cue
was presented durlng the study trials with a miﬁimal contrast 1iét it
had a depressing effect on performance. When a graphic stimulus plus &
@icture cue-ﬁas.presented during the study trials, the performance of
the subjects on the learning test trials was nearly equal when this cue
was used with either minimal or maximal contrast lists.

o be more.explicit about the components of the interaction shown
above the performance on the learning test trials by cue cﬁéracteristic,
‘the dally learning curves for each éue and list type afé compared in
Figures 3a, 3b, and 3c. Figure 3a presents the pioportion'of correct
responses on each learning test trial on each day when a graphic stimulus
only was presented for the study triais with minimal.and“maximal con-
trast list-types° The performance on the minimal contrast lists was
generally slightly higher than the performsnce on maximal‘contrast ligts.
Aithough the daily differences were small, the overall differences were
sufficlent to produce a significant interaction. Figure'3b presents the

proportion of correct. responses on each learning test trial wher a graphic
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Table 4. .

Mean Number of Correct Responses for Each List Type

and Cue for the Iearning Test Trials

Cue Minimal Contrast Lists Maximal Cohtfast Tists
Mean S.D. . Mesn S.D.

Graphic ' .

Stimulus 123.58 - 33,56 112.55 32.73
only

Graphic

Stlmulus 110.81 37.8l 110.29 40,98
plus . T 29 o .

Picture Cue

Graphic - ‘ o

Stimulus
plus | 96.78 4o, ok 125,48 27,15

Context Cue
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stimulus plus & picture cue was presénted for each study trial with .
minimal and maximal contrast lisis. The performance with this cue is
nearly equal on both minimal and-maximal contrast lists. Figure 3c
presents the pfoportioﬁ_of correct responses on each learning test trial
when a graphic stimulus plus a context cue was preseﬁted for each study
trial with minimal and maximal contrast lists. It is evident the per-
formance of the subjecté‘was better on the maximal contrast lists. The
differences in performance on this cue when compared with the other
treatments did produce a significant interaciion.

The effect of the interaction is.shown in another way in Figure h.
This Tigure presents the mean ﬁumber of correct responses for each day
on the learning test trizls for each treatment group. 1) 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 performance and produced the highest scores,
2) During the study trials the treatments that used & graphic stimulus
only with maximal contrast lists, a graphic stimulus plus & picture cue
with minima? contrast lists, and & graphic stimulus plus a pilcture cue
with maximal cqnﬁrast lists produced similar performance levels that
were lower than those listed under number one. 3) Durirg the study trials
the treatment that used a graphic stimulus pius a context cue with
minimal éontrasf 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 low
abllity 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 lafer_where this interaction was
significant, therefore, it merits attention here. Table 5 presents the
mean number of correct responses made by boys and giris in the high and
low groups on the minimsl and meximal contrast lists. The interaction
between list type, érouping,.and sex 1s shown in Figure 5. The.bdys in
the high ability group had higher sccres ﬁn ma¥ima1.coﬂtrast'1iéts:and
the girls in the high ébility group had higher scores on minimal contrast
lists. Both boys and girls in the low ability group had higher scéres

on maximal contrast 1i$ts. |

Twenty-four Hour Test

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

effects of list type, cue, sex,land high &nd low ability grouping are
sﬁown‘in Tables 6a, 6b, 6c, and 6d. The complete analysis of_variénce
table ig shown in Table 7. The differences in performance on the
effects of list type, cue,-and sex were not significant. The high and
low ability grouping was significaﬂt (F = 50.56, p < .0001). The high

ability group'madeﬂmore correct responses than the low ability group.

Interactions. Of the possible two-way interactions only the inter-
action of minimal and.maximal contrast list types and cue was significant
(7 = 4.98, p < -01). The mean number of correct responses for each
treatment.group by list type and cue is presented in Table 8. As on
the 1earniﬁg test trials, when a graphic stimulus only was used during
the learning trials it was most successful with a minimal contrast lilst
and when a graphic stimulus plus a context cue was used during the learn-

-ing trials it was most successful with a meximal contrast list? When

50




Table 5.

Mean Number of Correct Responses Made by Boys and Girls

in High and Low Ability Groups on Minimai and Maximal

Contrast List Types for the Learning Test Trials

List High ' Low

Type Sex Mean S. D Mean S.D.
Minimal Boys 130.k2 25,33 | 86,27 36.19
Contrast

Lists Girls 135.46 30.08 | 85.49 3k, 7h
Maximal Boys “140.99 20,04 ok, 26 33.84
Contrast . —

Lists Girls | . 127.59 30.70 | 103.99 51.07

b1
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Graphic Stimulus Only

Mean

Table 6a.

Mean Number of Correct Respoﬁses‘on Minimal and Maximal

‘Contrast List Types for the Twenty-four Hour Test

Minimal Contrast Lists

Maximal Contrast Lists

Mean SeD. Mean S:D.
9.25 L.81 - 9.70 3.97
Table 6b.

Mean Number of Ccrrect Responses on Each Cue Type

5.D.

for the Twenty-four Hour Test

Graphic Stimulus

Mean

"Plus Picture Cue

5.D.

Graphic Stimulus
Plus Context Cue
Mean - 5.D.

9.51

4,53

9.71

3.92

9,22 ' 4,78

L3




Table 6ec.

Mean Number of Correct Responses Made by Boys and Girls

for the Twenty-four Hour Test

Boy's - Girls
Mean 8.D. Mean g.D.
9.35 h,27 9,63 on
Table 6d.

Mean Number of Correct Responses Made by High and Low

Ability Groups for the Twenty-four Hour Test

High . Low
Mean 3.D. Mean _ S.D.

11.80 3.67 7.13 3,80

-




: Table 7.
Analysis of Variance for the Twenty-four Hour Test -

Sources of . Degrees of Sums - of . Mean . . ‘
Variation = Freedom Squares . Sguares F d.f. Probability
List Type | S T 640 6.40
Cue | 2 4,90 o245
High-Low | | 1 690,02 690.02 50. 56 1/103 p < .0001 |
Sex ' 1 : 1.67 1.67
List Type X Cue _ ' 2 | 135.89 . 67.9% 4,08 2/103 " p < .0L |
List Type X High-Low | a1 g 23.30 . 23.30
& List Type X Sex 1 ‘_ ‘ 5.77 | 5.7

Cue X High-Low _ 2 32,70 16.35
Cue X Sex 2 457 | 2.28
High-Low X Sex B 1 258 2.58
Iist Type X Cue X High-Low s 30.89 15.44

| List Type X Cue X Sex 2 o 16.73_ | 5.36
Tist Type X High-Tow X Sex ‘ 1 ' 6é.09 62.09 ‘4.55 : 1/103 - p < .05

' Cue X High-Tow X Sex - . 2 o . 1.5 JSTO |
List Type X Cue X High-Low X Sex 2 279 1.39
Residual | 103 -  1405.82 . -
Total 126 k21,71




Table 8.

Mean Number of Correct Responses for Bach List Type

and Cue for the Twenty-four Hour Test

Context Cue

Cue Mirimal Contrast Lists Maximal Contraest Iists
Mean S.D. Mean -8.D.
Graphic
Stimulus 10,26 5.02 8.86 3.06
only :
Graphic
Stimulus
plus 10.10 3.96 9.33 3.94
Picture Cue
Graphic : _
Stimulus ' : : '
plus T7.65 5.11 10.95 3.79
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the graphic stimulus plus a picture cue was used during the study trials
it produced nearly equal scores with minimal and maximal contrast lists.
Figure 6 presents the effect of this interaction.

Of the three-way interactions possibie only the intersction of
minimal and maximal contrast list types, high and low ability grouping,
and sex was significant (F = 4.55, p < .05). Table O presents the mean
number of correct responses made by the boys and girls on the minimal
and meximal list types in the high __'a;';d low ability groupe. _figure 7
presents thg effect of this interaction, rThekbo&s in the high ability
group were more successful on maximal contrast lists and giris in the
high ability group were more successful on minimal confrast'lists, Both
boys and girls in the low abllity group were more successful on maximal
contrast lists. |
Posttest

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

of minimal and maximal contrast list type, cue, sex, and high and Iow
ability grouping_are‘shown in ?ables 10a, 10b, lOé, and 10d. The com-
plete analysis of variance is presented in Table 1l. There are slight
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 ianteraction 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
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Table 9.

Mean Number of Correct Responses Made by Boys and Glrls
in High and Low Ability Croups on Minimal end Maximal

Contrast Lists for the Twenﬁy—four Hour Test

Tist . Bigh s Low
Tvpe Sex Mean 5.D, - Mean 5.D.
Minimal Boys 11.hk2 . 3.39 6,40 L7
Contrast

Lists Girls 12.85  h.03 6.4l 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 Correcﬁ Responses on Mlnlmal and MaXLmal

Contrast Llst Types- for the Posttest

Minimal Contrast Lists Maximal Contrast Lists
Mean’ B.D. Mean : - 8.D.
9.21 7.2k 1 9.k2 - 8.01

Table 10b.

Mean Number of Correct Responses on Each

Cue Type for the Posttest

Graphic Stimulus . Graphic Stimulus
Graphic Stimulus Only Plus Picture Cue Plus Context Cue
Mean S.D. Mean : B.D. - Mean : g.D.
8.68 o 7.37 9.91 | 7.99 | 9.3% 7.95

oL




Table 10c.

-Mean.NUMber of Correct Responses Made by Boys and Girls
'  for the Posttest '

A Boys o Girls :
Mean S.D. Mean S.D.-
8.60 4,84 _ 9.53 7.58

Tabie 10d.

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

High : ' Low
©- Mean S.D. Mean 8.D.

13.42 7.88 5,14 4.85
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Table 11.
Analyesis of Variance for the Posttest

Sources of Degrees of - Sumsrcf Mean

Variation Free@om Sguares Squares F d.f. Probability
list Type 1 ' LTh N

Cue 2 - 26.88 13,44

High-Low 1 2211, 38 2211;38 55.09 1/103 p < .0001
Sex 1 L5t 151

List Type X Cue 2 67.00 133.:51; :'3.33 2103 p < .05
Iist Type X High-Low T 36031 36.31 |

List Type X Sex 1 . 173.57 | :173;57 %30 1/103 p < .05
Cue X High-Low 2 .- | 37.77 | 18.88 ' |

Cue X Sex 2 © 27.66 . 13.83
| High-Ld;v X Sex 1 - 23.81 | 23.81

List Type X Cue X High-Low 2 | 30._29 | 15.2h

Lisf Type X Cue X Sex o o ' 130.45 -65;22 ,

List Type X High-Low X Sex 1 505,59 222,59 5.50 1/103 p < .025
Cue X High-Low X Sex R 86.57 43,28

Iist Type X Cue X High-Low X Sex :2 | 68.41 \ 34,21

Residual 103 - 313478

Total 126 _ 7479.81




Table 12.

Mean. Number of Correct Responses for Each List Type

and Cue for the Posttest

Cue

Minimal Contrast Lists - Maximal Contragt Lists

Mean 5.D. Mean S.D.

Graphic
Stimulus
only

10,47 : 6.72  7.14 : 771

Graphic

Stimnlus
plus

Picture Cue

9.95 8.69 9.86 C7.h5

 Graphic

Stimulus
plus

Context Cue

7.48 6.95 11.38 8.62
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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 cduring
study trials it was most successful with a maximal contrest list. When
the graphic stimulus plus 2 picture cue was uvsed during the study trials
it produced nearly equal scores with minimal and maximal contrast lists.
The effect of the interaction is presented in Figure 8.

The two-way 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 on minimal and maximal iist types are pre-
sented in Table 13, The boys made higher scores on maximal contrast
lists and girlis msade higher scoreshbn minimal contrast listé; The effect
of this interaction is presentéd in Figure 9.

The three-way-interaétion of minimal and meximal cogtraét list_types,'
high ard low abiiity.grouping, and sex was significant.(F = 5.54,

p < .025), The mean number of correct responses for boys and girls in
high and low abilitylgrdups on minimal and maXimal'chfrast.lists are
presented in Table 14. As on the leafning test trials and the twenty-
four hour test, the boys in the high ability group made higher scores
on maximal contrast lists and girls in the high ability group made
higher scores on minimal contrast lists. But unlike the results of the
two previous tests where the boys and glrls in the low ability group
both made higher scores on maximal contrast lists, on the posttest both
boys and girls in the low ablility group made slightly higher scores on

minimal contrast lists. Figure 10 presents the effect of the interaction.

55




¢ i4

7 RN W— L0

§ b —— ey e AOXIMOL

& .

x 12

=

O

w -

_g R E

© 10—

W

o

- -

©

= 8 |-

D

2

2 B o

;; j | i
' Graphic Picture - Context -

 Figure 8. Posttest: Mean Number of Correct Responses
-on Bach Ligt Type and Cue. ‘ :

56




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 ' 3.D.
Minimal 8,47 19.15 | 10,07 8.13
Maximal 9.79 9.80 .| 9.00 6.89

o7
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Table 1k4.

Mean Number of Correct Responeces Made by Boys and Girls

in High and Low Ability Groups cn Minimal and Maximal

Contrast List Types for the Posttest:

List : High . Low

Type Sex Mean 5.D. Mean S.D,
Minimal Boys 11.26 7.07 | k.93 5,15
Contrast

Tists Girls 15.08 7.95 5.99 5.79
Maximal Boys 16.80 7.97 k.26 5.01
Contrast -

Lists Girls 11.59 7.94 5.62 2.96
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'Transfer Test

Main Effect. The mean number of correct responses for the effects
of minimal and maximal contrast list types, cue, sex, and high and low
ability grouping are shown in Tables 152, 15b, 15c¢, end 15d. The com-
plete analysis of variance table is presented in.Tablé 16. There are
slight differences in performance on the effecis of 1ist typg_and gex
but the diffevences are not significant. The effect of cue Was signifi-
cant. (F = 3.23, p < .05). The three sources of cue were compared using
t-tests for fhe scores. Table 15e summarizes the results. The subjecté
who were presented the graphic stimmlus plus 2 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 < .001)}. The high
ability group made more correct responses than the low ability gmoup.

Interactions. Only the iwo-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 treatiént group afe shown in
Table 17. When a.gréphic stimilus only was presented during the study
trials it was most successful’with a minimal contrast list. When the
graphlc stimulus plus a picture cue was presented 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 grephic gtimulus plus a context

cue was used during the study triais it was most successful with maxi-

‘mal contrast iists. The effect of the interaction is presented in

Figure 1l.
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Table 15a.

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

Minimal Contrast Lists  Maximal Contrast Tists
Mean S5.D. Mean S.D.
3.46 h.hs 3.33 4,28

Table 15b.

Mean Number of Correct Responses on Fach Cue Type

for the Transfer Test

Graphic Stimulus Graphic Stimulus
Graphic Stimulus Only Plus Picture Cue Plus Context Cue
Mean 8.D. - Mean 5.D. Mean S.D.
2.29 2.87 4.50 5.5h 3.45 4,29
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Table 15c.

Mean Number of Correct Besponses Made by Boys and Girls

for the Transfer Test

Boys ' ’ Girls
Mean . . S5.D. ..  Mean _ 3.D.
3.62 h.o1 3.20 3.59
' Table 154.

Mean Number of Correct Responses Made by ngh and Low'

Ablllty Groups for the Transfer Test

. High ‘: ‘ Low
Mean S.D. Mean 5.D.

4.75 5.45 2.02 2,12
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Table 15e.

T.Tests for the Sources of Cue Differences

. for the Transfer Test

Sources of Cue

Probability

Graphic stimulus
plus picture cue

vs. graphic stimulus
only

2,27

p < .05

Graphic stimulus
plus picture cue vs.
graphic stimulus
plus context cue

.98

not significant

Graphic stimulus
oniy vs. graphic
stimulus plus a
context cue

_ 1.46

not significant
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Table 16.

fnalysis of Variance for the Transfer'Test

" Mean

Sources of Degrees of Sums- of .
Variation_ Freedom - Squares Squares: F ' da.f. Probeblility
Iist Type 1 1.22 1.22
Cue 2 100.56 50.28 3.23 2/103 p < .05
HighwLow 1 22), 0l - 22k, 0k 14.37-. - 1/103 p < .00l
Sex 1 1.6k 7.64 o |
List Type X Cue o 123.58 ' 61.79:' 3.§6  2/103 p < .025
| List Type X High-Low 1 11.86 i1.86 |
| List Type x Sex 1 11.53 11.53
Cue X High-Low 2 48.15 2Lh.o7
Cue X Sex 2 670 "3.3_‘_5_',
Hlgh-Low X Sex 1 36.31 36.31
List Type X Cue X High-Low 2 . 46.38 23,19
Lisé Type X Cue X Sex | 2 11.87 © 5.93
Tist Type X High-Low X Sex ! 89.65 89.65 5.75 1/103 p < .025
Cue X High-Low X Sex 2 4843 _21;.'21_ |
Tist Type X Cue X High-Low X Sex 2 5.36 2.68
| Residual 103 - 1605.77 -
Total 126 2379.05




Mean

Table 17.

Number of Correct Responses for Each List Type.

and Cue for the Transfer Test

Cue

Minimal Contrast Lists

Maximal Contrast

Ligts

Mean S.D.

Mean

‘_ Sla D,n

Graphic
Stimulus
only

3.11 2.69.

1.59

2.91

Graphic

Stimulus
plus

Picture Cue

5.33 6.63

4,12

Graphic

Stimaius
plus

Context Cue

2,20 1,78

4.81

©5.13
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The three-way interaction of minimal and maximal contrast list
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 nigh and low ability groups on minimal and maximal lists
are presented in Table 18. The boys in the higﬂ ability group made
higher scores on maximal contrast lists and the girls iﬁ théihigh ability
group made higher séﬁres on minimal contrast iists. In.the low ability
group the boys mede higher scores on minimal contrast lists and the girls
made slightly higher scores on maximal contrast lists. -Figﬁfe 12 pre-

sents the effect of the interaction.
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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

Iist High - Low

Type Sex Mean 5.0, Mean S.D.
Minimal Boys L.32 5.92 2.67 7.58
Contrast : .

Lists Girls 5.00 5.52 2.19 1.72
Maximal Boys 6.73 6.48 | .21 1.51
Contrast

Lists Girls 3.29 - 3.ke 2.5 2.L8
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CHAPTER IV

Discussion of the Results for the Correct Answer Anaiyses

The data ffom the learning test trials, the twenty-four hour test,
the posttest, and the transfer test wefe analyﬁed separately. The
' indepéndent anaxysesrweré used té détérmine 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
varigblies and the level of their significance.

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

wag significant on all tests. The high ability group did significantly
better on all tests than did the low ability group. This difference was
expected. Figures 132, 13b, 13¢, and 13d show 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 differences in the patterns of
performance between the high and low abilify ETOups , fhéée variations
in pattern were minimal and not significant. Therefore, 1t appeared
Trom the resulis of this experiment that although the 1list type and cue
variables affect the level of performance, they do not significantly

affect the patiern of learning for the different ability groups.

On the transfer test the main effect of cue was also significant.
_(See Table 15b for fﬁe meén number of correct responses for each cue.)
Those subjects-who-ﬁere presented the graphic stimulus plus a picture %
cue during the study trials made the highest overall scores on the

transfer test,.and those whe were preéented the graphic stimulus only

Tl
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Table 19.

The Significant Variables for the Correct Answer Analyses

- . Learning Twenty-four :
Test Trials Hour Test Posttest Transfer Test

Sources of 7 7 : ' S
Variation F Probability F Probability F Probability F Probability
High»Low 55.45 p < .0001 50.56 p < .0001 | 55.09 P <_.OdOl 14.37 p < .001
Cue 3,23 p < .05
List Type X Cue h,52 p < .025 4,98 p < .01 3.33 p < .05 3.96 p < .025
List Type X Sex 4,32 p < .05 _“
Tist Type X High-

3.X%7  p> .05 k.55 p < .05 5.54 5.7 ~ p <.025

- Low X Sex

p < .025
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during the study trials made the lowest overall scores. Figure 1L shows
the performance level of the subjects on each cue type.

The use of pictures as cues in initial reading has been supported
by Smith (1963). She nas mainteined that pictures offer the child
valuable assistance in making the transition from recogrizing an ohbhject
and naming Lt to receognizing a symbol that stands for the object and
naming it. Hellman (1961) has also stated that pictures are helpful.
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.

The use of only a graphic stimuluslhas been criticized by reading
specialists. Tinker and McCullough (1962) have maintained that teach-
ing words in isoclation is ineffective. The overall results of this
experiment did not support this position because the subjects who re-
ceived the context cue did not make significantly higher scores than
the subjects who received the other two sources of cue.

Interactions. The two way interaction of minimal and maximal

contrast list types and cue was significant on all tests. Figure 15
shows the effect of the interaction on each of the tests. The resulis
indicated that when cnly 2 graphic gtimulus was presented to the
subjects during the study trials, this cue was most successful with
minimal contrast lists. This outcome supports the work by Fries (1963)
and Bloomfield and Barnhart (1961) who have emphasized that the child's
attenticn should center upon makirg firm comnections between the in-

dividual seguences of individual letiers that make up words. They alsc

7
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urged that instruction concentrate on short words having a reguler
grapheme to phonéme correspondence.,

Since the results of 'this‘ experiment also showed a lower perfor-
mance when a graphié stimulus only was presented during the study trials
with maximal contrast lists than when it was used with minimal contrast
lisﬁs, it would indicate that, when only a graphic stimulus is used,
the stimulus similerity of minimal contrasi'lists alded in the learning

- gituation. | |

Whep the graphlic stimulus plus a piéture éue was presented during
the study trials, it produéed neafly equal reéults when usedfwith both
-minimal ané-maximai contrast 1lists. This cﬁmbination‘produced scores
similar tozthose using only the graphic stimulus with both the minimal
and maximal contrast lists on the'learhihg test trials and- the twenty-
four hour testQ. Og the posttest the graphic'stimulus'plus a pilcture
cue produced scores similar to thosé using only the graphic sfimulus on
fminimal cont;ast-lists and higher scores on meximal contrast lists, On
the transfer test the_graphié stimalus plusrarpictﬁre cué produced higher
scores on both minimal and mﬁximal contrast iists th&n the graphic stim-

-ﬁlﬁs by_itseif, This result seems to indicate that-é picturé éue may
facilitate;learning an initial reading vocabulary.

C A graphic stimuius plus a context cue was moSt,sﬁccessful when
;preSented with a. maximal contrast 1list. Réadiﬁg speqialists such as
Gray (1960) and Tinker and M¢Cu11c>ugh'(19'62‘)' have asserted that the

--#ords a child is Jearning to reéd-shduld always be préseﬂted,inAcontext
for the.most efficient learning situastion. It may be that when:a mexi-
mal contrest is used, the.subjecf needs additiqnal_informétion such as

a context cue to facilitate learning.
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The graphic stimuius plus a context cue when used with a minimal
contrast list seemed to have & depressing efféctu Tﬁe lowest scores .
were made by the subjects who received.{his list tyﬁe and this cue du?-:
ing their study trials. Fries (1963) and Bloomfield and Barnhart (19%1)‘
have stated that context in initial word learning is extraneocus and that
1t places an added burdeh on the.child who should corcentrate on making
the connections between the visual merks and the speech sounds. They
emphasized that by stressing both content and the visual and auditory
similarities of words at the same time, a too heavy burden would be
placed on the child for the most effective learning situation.

The results of this experimént indicated thet, for the optimal
learning situation, it is necessary to consider the combination of list
type and cue to be used.

The three-way inﬁeraction of minimal ané maximal 1ist types, high
and low ability grouping, and sex was significant on all fésts except
the learning test trials. Nonetheless, the.same pattern on the above
interaction did: appear on the learning'test triels and approachéd sig-
nificancé; The results indicated that boys in the high ability group
were more successful on maximal contrast liste and girls in the high
abllity group were more succegsful cn minimal contrast lists. This
pattern was consistent on all tests.

. The performance of the boys and girlg.in the low ability group was
not consistent on all tests. Figure 16 shows the mean numbér of correct
responses made bjfboyé and girls in the high and low abilify gfoups on
minimal and meximsl cpntraéf lisﬁé for each test. on the 1earning test
trials and the twentyufoux;@qur te§¢,ﬁboth'pqys and girls were more
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ability group were more successful on minimal confrasf lists and that

successful on maximal contrast 1lists. “On the posttest both boys and
girls in the low ability group were more stccessful on minimal contrast

lists. The transfer test results indicated that the boys in the low

the girls in the low abllity group made nearly equal'scores'On'minimal

and maximal contrast lists. ' ' ' ;

An explanation for this result is not possible from the available

reéearch. A number of reseafchers haVe.found that girls generally do
better 1n initial readiﬂg'than boys. For this experimenf, however, this
Tinding was not true because, in general, the overall Scores-madé-ﬁy
béys and girls weré nearly equal. The significant'sex differencés ap-
peared in the form of an interaction with list types and ability groups.
Althbugh the'reasons for this intéraction are not readily available, the
differences in performance indicated that consideration should be given
to these.differences in plenning an optimally effective instructional

progfam.
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CHAPTER -V

Results of the Error Anslysis

Each errcr type'ﬁas analyzed on a fouf-way fiﬁed effeéts‘?ulyy .
crossed analysis of variance.  The data on each errorrtypé for eaéﬁ test
was analyzed separately. |

The four error types considered were: 1)rinitiél error, 2) finél'
error, 3) total error, and L4) omission. (For a definitioﬁ_of éach error
type refer to the scoring section.iﬁ Chapter II.) | \ |

Tnitial Unit Error

: iéarning Test Trials. The main effect of list type was significant

(F = 92.56, p < .0001). _Figure517 shows that the subject whq;receivédl
‘minimal contrast lists:made significantly moré initial unit érrors than
did those who received maximel contrast lists. The high-and low ability'
grduﬁing main effect was significant (F = 22.37, pl< ,QOOl)a” The iow
ability group madersignificantly more initial unit errors thaﬁ thé high
ability groﬁp as shown in Figure 18,

The two-way interaction of list type.and high and low ability group-
' ing ﬁas’signifibant (F =-26.21,,p < ,OCOl)f The high abilitj group made
sighlficantly fever inmitial unit efro:s-ﬁhan the low ability group-buﬁ
both groups made moreAinitial unit erroré.on the minimal contrast lists.
‘The differences between the high and lqﬁ ablility groﬁps on maximai con=
tfast lists wére not as large as on minimal contrast lists; Figure 19
shows the effect of the intei‘actioﬁ° -?able 20.présents the'completesr

ahalysis of varilance table.
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Analysis of Variance for Initia

Table 20. - ,
1 Unit Errors for the ILearning Test Trials

Degrees of

72659;h3

Sources of Sums of Mean ' :
Variation Freedom Squares Squares ¥ d. f. Probability
List Type 1 26528.20 26528.20 92.56 1/103 p < .0001
Cue 2 | 645.88 32,94 ,
High~Tow 1 6504.61 - 6504 .61 22,37. . 1/103 “ie i p < L0001 _
Sex 1 k6.zr _246.21A ' | |
List Type X Cue 2 6214.56 312.25

| Tist Type X High-Low 1 5791.64 'S791. 64 20.21. ~  1/103 p < .0001
List Type X Sex | 1 580.88 580.88 |
Cue X High-Low 2 22,06 11.03
Cue X Sex 2 | 459:63 229.81,
High—Ld;r X Sex 1 113.06 113.06
List Type X Cue X High-Low 2 .25 $12

| L_is£ Type X Cue X Sex 2 46250 . 231.25
List Type X High-Low X Sex 1 138.69 138.69

| Cue x High-Low X Sex 2 287.63 143,81
Tist Type X Cue X High-Iow X Sex 2 302.25 151.12
Residual | 103 29951, 4k

| Totay 126




Twenty-four Hour Test. The main effect of ligtﬁtype was signifi-
cant {F = 12.38, p < .001). The subjects who.recéivéd minimal contrast
lists made significantly more initialﬁunit erfbfsﬁtﬁgn those whe re-
ceived maximal contrast lists. The-difference;is éﬁbwn in Figure 20.
The main effect of high and low ability grouping waé'significant
(F ='14;l6,‘p < .001). The high ability group made fewer initial unit
errors than the low ability gréﬁp‘aé shown in Figure Z21.

The two-way interaction of 1ist itype and high and low ability group-
ing was not significant but it did approach significance {(F = 3.43
with an F = 3.92 needed for p = .05). Thkis interaction followed the
same pattern of performance on the twenty-fouf hoUr;test as on the

learning test trials. Figure 22 shows the difference between the two

- groups on each list type. The complete analyéis_of_variance is shown

in Table 21,

Posttest. ‘Only the main effect.qf‘list type was significant
{F = 13.30, p < .001). On this test those.who received minimal con-
irast lists made fewer initiel unit errors than those who received
maximal contrast lists. Tﬁe aifferencé‘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). Cn this test as on the_po;tte;f_those Whé received minimal
contrast lists made fewer initial unit errors fhan those who received
maximai-cbntrést-lis£é; Thé-difference'is*shown in figuré 2k,

The mein effect of high éndilow ability‘grouping was significant

(F = 17.15, p < .0001l). The high ability group made fewer initial unit
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Analysis of Variance for Initial Unit Errors for the Twenty—-foui- Hour Test

Table 21.

1 Sources of . Degrees of Sums of Mean :
Variation Freedom Squares Squares T d.f. Probability
List Type | 1 34.50 34.50 12.38 1/103 p < .002
Cue - 2 .10 .05
High-Low : 1 39.46 39.46 1416 1/103 p < .00 .
Sex 1 e 6k |
List Type X Cue . _ 2 S1.05 52
List Type X High-Low , 1 19.55 9.55 .43 . 1/103 2> .05
List Type X Sex 1 1é;h7 - 1 |
Cue X High-Tow . 2 2.7 1.23
Cue X Sex 2 13 .65-
High-Low X Sex h 1 .
List Type X Cue X High-Low 2 7;05 3 3,52 .
List Type X Cue X Sex : 2 3.70 1.85
List Type X High-Low X Sex 1 .05 .05

| Cue X High-Low X Sex 2 2.6# 1.02
List Type X Cue X High-Low X Sex 2 1.56 .78

 Residual : 103 286.99
| motar 126 © 393.48
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Table 22.

Analysis of Variance for Initial Unit Errors for the Postﬁeét

Sources of Degrees of Sums of Mean
Variation Freedon Squares Squares F d.f. Probability
List Type 1 58.18 58.18 13.30 1/103 P < .001
Cue 2 5.49 2.7h
High'-Low 1 3.7Th 3.74
Sex 1 01 . 01
List Type X Cue 2 9.58 L.79
Iist Type X High-Low 1 .19 .19
List Type X Sex 1 52 52
Cue X High-Low 2 8.86 4,43
Cue X S?x ' 2 18.66 9.33
High-Tow X Sex 1 8.27 8.27
List Type X Cue X High-Low 2 21.03 . 10.51
IList Type X Cue X Sex 2 13.21 6.60
List fype X High-Low X Sex 1 2.32 2.32
| Cue. X High-Low X Sex 2 23.72 11.86
]i.ist.Typé X Cue X High-Low X Sex 2 15.53 7.76
Residual | o 103 450,42
Total 126 639.73
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errors than the low abllity group. The difference is shown in Figure 25.
The analysis of wvariance table is shown in Table 23,

Finzl Unit Errors

Learning Test Trials. The main effect of cue was significant

(F=3.41, p <.05). Those subjects who received the graphic'sﬁimulus
only and the graphic stimulus plus & picture cue during the:study trials
made fewer final unit errors than those who received a graphic gstimilus
plus a context cue during the study trials. Figure 26 shows this effect.

The high and low ability grouping effect was significaﬁt (F = 7.0k,
p < .01). The high ability group made fewer final unit errors than the
lOW'abilify gfoup as shown in Figure 27. |

The two-way interaction of cue and high and low ability grouping
was significant (F = 3.15, p < .05). Figure_28.§hows the effect of the
interaction. The high abllity group made fewer final unit errors on
each cue than the low sbility 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.étimulus
bnly and the graphic stimulus plus a plcture cue. The low abiiify group
made m@re errors on the graphic stimulus plus a context cue. Table 2h
Shows.the analysis of variance table for the final errorson the learning
test trialso

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

tion were-significant;

Postfest, The main.effect-éf high'andliow abllity grouping was
siénificaqt (F = 6.54, p.< .025) Tre high:ability'group nade more
final.ﬁnit erroréfthan”the ldwwabilify_grgufn__Figure é9 shqws the




| S . .Table 23. | R
© Analysis of Varisnce for Tnitial Unit Errors for the Transfer Test

Sources of ' - Degrees of . Sums of . Mean

16

Variation , Freedom Squares Squares F ‘ d.f. Probability
| List Type ' 1 | - b8 | 4.89 . 3.35 . 1/103 p> .05
Cue R 2 22 106 | |
High-Low | ' 1  ph99 L ookg9. 17.15 /103 p <.0001
Sex o R © 163 .63
| Last Type X Cue 2 s .23
‘Iist Type X High-Low ' 1 1..31; \ | 1,34
| List Type X Sex 1 . 2.21 2,21
Cue X High-Low - S~ | 1.30 .65
Cue X Sex. | o f > 79 .3
High-Low X Sex | 1 . .01 .01
| List Type X Cue X High-Low 2 5.6 | 2.73
List Type X Cue X Sex A 2 2,51 : 1.25
| Tist Type X High-Low X Sex 1 | 2.57 2.57
Cue X -Hj.gh-‘ﬁow X Sex 2 6.86 ' 3.43
Iist Type X Cue X High-Low X Sex 2 . x80 2d0
, 'Residuall | : ) 103 . | ~ 150.13 o

Total | | 126 212,06
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Tehle 2k,

Analysis of Varlance for Final Unit Errors for the Learning Test Trials

Total 126 ' 253.74

"Souj:jces of . ' | Dégreqs of Sums of = Mean : :
'Va::'iation ’ . ) Freedom © Bquares " Squares F d.f. - - Probability
‘List Type o 2 1.23 1.23 |
:Cue‘ - o - 11.65 . 5.82 3.5 2/103  p<.05
.Higﬁ-Low Lo 1 12,067 12,0k 7.04 1103 p:< .01 -
Sex = : : : 1 ) . .3(5 E .30 | '
List Type X Cue . ' 2 - 9.25 R 4.61

| Liet Type x High-Iow - 1 60 .60
List Type X Sex ‘ 1 321 321 |

| cue x High-Tow R 2 10.76 5.38 3.15  2/103 'p}< .05
Cue "X séx : 2 - 4.90 2.45 ' L

| High-Iow X Sex R 1 : 4-&3 : h.l%é
Tist Type X Cue X High-Iow - = 2 - | - .6.81 3.50

List Type X Cue'# Sex :_. 2 _ _1&.&3 . 5_2.21

| List Type X High-Tow X Sex 1 o 2.5% ©  2.54
‘Cue X H;gh-Law X Sex ' A:, é‘ g '.‘1.89 S

| Tist Typérx Cue X High-Iow X Sex 2 : '3.61 | | 1.89

{ Residual 13 a2




differenées between the two groups. Table 25 presents the analysis of
variance table for the final unit errors on tﬁe posttest.
The three-way inferaction of minimal and meximal contrast lists,

high andrlow ability gréuping, and sex approached significance (F = 3.32
with a 3.92 needed for p = .05). Since this interaction has been sig-
nificant on other fests it merits attention here.. The bdys_in the high
ablility group made fewer final unit errors on minimal contrast lists and

the giris in the high ability group made fewer final unit errors on
meximal contrast lists. Both boys and glrls in the low ability group
" mede fewer final unit errors on maximal contrast lists. The differences
are shown in Figure 30..

_'Tfansfer 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 ability group. The difference is shbwn in
Figure 31. Table 26 presents the analyéis of varlance table for the
fin&al unit errors on the transfer test.

Total Errors

Iearning Test Trials. The main effect of minimal and maximal con-

trast list types was significant (F = 25.92, p < .0001). More total
errors were made on maximal contrast llsts than on minimal contrast
lists. The differences on this effect are shown in Figure 32.
. The main effect of high and low ability grouping was significant
(F = 25,43, p < .0001). .As shoWn.in Figure 33, the high'ability group
made fewer total errors than the low.abiiity group. |
The two-way interaction of list type and high and low gbility'

grouping was significant (F = 4.65, p <..05). Figure 3h shows that
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Analysis of Variance for

Table 25.

Final Unit Errors

for the Posttest

1 Sources of Degrees of Sums of " Mean. .
Variation. Freedom Squares Squares F d.ff Probability
List Type 1 7.86 7.86
Cue 2 L.98 2,49
High-Low 1 20.66" 20.66 6.54 1/103 p < .025
Sex 1 . Ol | LOh
List Type X Cue 2 11.12 5.57
Iist Type x High-Low 1 1.87 1.87
Tist Type X Sex 21 1.03 1.03
Cue X High-Low 2 1.62 .81
Cue X S.e-x 5 .45 .22
High-Iow X Sex 1 .29 .29
List Type X Cue X High-Low 2. 3.06 1.53 -
List Type X Cue X Sex 2 5.13 2,56 B
List Type X High-Low X Sex 1 10.kg 10.49 3.32 1/103 p > .05
..Cue X High-Low X Sex 2 6.53 3.26 | |
Iist Type x Cue X High-Low X Sex 2 2.40 1.20
Residual 103 325,18
| Total 126 402,71
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Table 26. _
Analysis of Variance for Final Unit Errors for the Transfer Test

i

20T

Sources of Degrees of Bums of Mean

Variation Freedom Squares - Bquares F d.rf. Probability
List Type 1 11.88 11.88

Cue 2 1.14 57

High-Low 1 169.88 169.88  17.17  1/103 p < .0001 |
Sex 1 Y« 4 .07

List Type X Cue 2 15.541 7.70

List Type X High-Tow -1 ' 1.16 ' 1.16

List Type X Sex 1 7.46 7.46

Cue X High-Low > 2.09 C1.04

Cue X Séx -2 ' 7.0h 3.52

High-Low X Sex | 1 | .48 48

List Type X Cue X High-Tow 2. 13,12 6.56
List Type X Cue X Sex 2 46,22 23.11 i
List Type X High-Low X Sex 1 14,38 11_;.38

Cue X High-Low X Sex 2 15.11 7. 5.5

List Type X Cu.;\, X High-Low X Sex 2 28.89 b, 4k

Residual 103 10138.21

Total 106 1353.5k




20

MEAN NUMBER
OF TOTAL ERRORS

i |
MINIMAL MAXIMAL

.Figure 320 Learning Test Trials: Mean Number of Total Errors
Made on Minimal and Maximal Contrast Lists.

»
O
.

MEAN NUMBER
OF TOTAL ERRORS
Cm '

o
!

| I
HIGH LOW
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Made hy the High and Low Ability Groups.
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both‘the high and low ability groups made fewer total errors on minimal
contrast lists than on maximal contrast 1ists.

The three-way.interaction of minimal and maximal list types, high
énd low ability grouping, and sex was significant (F = L4.19, p < .05).
Flgure 35 shows the effect of the interaction. Both boys and girls in
the high and low ability groups made fewer total errors on minimal con-
trast lists. The boys and girls in the high ability grcup who received
maximal contrast lists made more tptal errors than the low ability group
who received minimal contrast lists. The low abllity group who reéeived
meximal contrast lists made many more total errors than the other groups.
Table 27 presents the analysis of variance table for the total errors on
the learning test trials.

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

grouping was significant (F = 12,31, p <' .001). " Figure 36 shows the
differences in performance between the high and low ability groups.
The high ability group made fewer total 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 snd maximel contrast list types ap-
proached significance (F = 3.00 with a 3.92 needed for p = .05), This
main effect Was.signifiéant on the 1earﬁing trials, The subjects who
received minimel contrast lists made fewer total errors than the sqb—
jects who received maximal contrast lists as shown in Figure 37,

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

and cue 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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Table 27.

Analysis of Variance for Total Errors for the ILearning Test Trial's"

Sources of Degrees of Sums of Mean .
Varistion: Freedom Squares Squares F d.f. Probability
List Type 1 10920.28  10920.28  25.92 1/103 p < .0001
Cue 2 190, 4 2U5.22
High-Low 1 10714.16 10711;.‘16 25,43 1/103 p < .000L
Sex 1 ©.101.25 0125 |
List Type X Cue 2 iglh.eh 957.12
| Tast Type x High-Low 1 1059.88 1959.88 465 .1/103 p < .05
Idst Type X Sex 1 50.6k - 50.64
Cue X High—i.dw 2 1228,32 614,16
Cue X Sex > 449,15 22457
High-Low X Sex 1 ' 51.72 51.72
Lié_t Type .>< Cue X High-Low -2 _ 5h2.99 271.&1;
| Bist Type X Cue X Sex | 2 © 1179.83 589.92 , |
| 1dst Type X High-Low X Sex 1 1767.04  1767.0k 4,19 1/103 p < .05
Cue X High-Tow X Sex 2 .~ 100.31 50.15 L
| List Type x Cue X High-Low X Sex 2 718.88 359. 4k
‘Residual 103 13392.75
| Total 126 75561.88
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Table 28. .
Analysis‘of Variance for Total Errors for the Twenty-four Hour Test

Q0T

' Sources of . Degrees of Sums of ‘Mean :
Variation Freedom Squares Squares F d.f, Probabllity
Tist Type - ' 1 15.00 _  15.01  3.00 1/103 p > .05
Cue | 2 2.23 1.1
High-Tow - 1 69.03 - 69.03 12.31 1/103 p < .0OL.
Sex 1 - .0l .01 |

| List mype x cue | 2 30.56 15.28 3.06 2/103  p> .05
Iist Type X High-Low - 1 .11 1.1 |

1 List Type X Sex 1 L2 : .72
Cue X High-Low | | : 2 16.59 - 8.29
Cue X Sex | N 2 17.23 | 8.61
High-Low X sex : 1 7 1.73 1.73
Iist Type X Cue X High-Low ' 2 ‘, 2,48 1.24
Iist Type X Cue X Sex 2 19.21 9.60
List Type X High-Low X Sex 1 ‘ 8.17 8.17
Cue X High-Low X Sex ' 2 3.08 1.5k
List ‘I‘ype X Cue X High-Low X Sex 2 | 6.15 3.07

| Restdua1 - 103 5TTMS

Total - 126 770.76




stimulus plus a picfure cue during the study trials with minimal contrast
lists made fewer totdl errors than those who received the same cues with
maximal contrast lists. The subjects who receiﬁéé thewgraphic stimulus
plus a context cue during the study trials with maxiﬁai'contrast lists
made fewer total errors than these who received the same cue with mini-
mal contrast lists. The effect of the interaction ié shown in Figure 38.

Posttest. The main effect of high and 1oﬁ‘abilit§ grouping was
significant (F = 11.88, p < .001). The high ability group made fewer
~total errors than the low ability group. The difference between the
ability groups is shown in Figure 39.

The two-way interaction of minimal and meximal contrast list types
‘and sex was significant (F = 6.52, p < .025). Figure 40 shows the effect
of the interaction. Boys made fewer errors cn maximal contrast lists
than on minimal contrast listé, .The girls made fewer errors on miniﬁal
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 @ifferences
in performancé between the two ability.gfoups. The high ability group
made fewer total errors than the low ability gréup,"Table 30 presents
the analysis of variance tabié fer the totai errors on the transfer
test.. | | | |

The three-way interaction of minimal and maximal contrast lists,
high and low ability grouping, and sex approached significance
(F = 3.68 with 3.92 needed for p = .05). The boys in the high ability

group made fewer total errors. cn maximal contrast lists. The girls in
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Table 29.

Analysis of Variance for Total Errors for the Posttest

Sgurces of Degrees of Bums of Mean

gvgrigtion Freedom Squaxes Squares F d.f. Probability
Tist Type 1 10.27 10.27

Cue 2 33.08 16.54 ,

High-Low o 461.81 461.81  11.88 1/103 p < .001
sex B! 3.77 377

List Type X Cue o .33 1.16

L;Lst Type X High-Low 1 47.88 ¥7.88

List: Type X Sex 1 253.31 253.31 6.52 1/103 p < .025
Che X High-Low e 24, TT 112,38 |

Cue X Se¥ - 3 2. 67.12 33.56

High-Low'X.Sex ' . 1 g7.59 97.59

List Type 7$< Cue X High-Low . ' 2 26,27 13.13

List Type X Cue X Sex : 2 ©136.10 €8.05

.List Type X High-Tow X Sex 1 3.23 3.23

Cue X High-Low X Sex 2 57.36 28.68

List Tyﬁe X Cue X High-Low X Sex 2 235.81 117.90

Residual 103 4003.75
1 | 546k 45

Total 126
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: by Boys and Girls in the High and Low Ablility
Groups on Minimal and Maximal Contrast Lists.
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Analysis of Variance for Total Errors for the Transfer 'Test

Table -30.

'Soiisrce's of Degrees of Sums of Mean . : ’
Va@ation -Freedom _ Squsres Squares F d.f. Proba_bility
List Type 1 1048 40,48
Cue 2 18,05 9.02
High-Low 1 27h.63 o7%.63 12.78 1/103 p < .00L
Sex 1 22.84 20.84 |
Li:st Type X Cue o 15.20 7.60
List Type X High-Low 1 5.48 5.48
Li:st ije X Sex 1 5.79 5.79
Cue X High-Low 2 43.40 21.70

i Cue X séx 2 '13.59 6.79
High-Low X Sex 1 12.39 12.39
List Type X Cue X High-Low - o - 34,11 17.05
List Type X Cue X Sex 2 3h,27 ©17.13 -
List Type X High-Low X Sex 1 - 79.02 79.02 3,68 1/103 p> .05
Cue X High-Low X Sex 2 66.30 133.15 '
List Type X Cie X High-Tow X Sex 2 91.11 145.55

! Residual | 103 2213.98

| Total 126 2970.64




the high ability gioup made nearly an equal number of total errors on
minimal and maximal contrast lists. Boys in the low ability group made
fewer total errcrs on minimal contrast lists and glrls in the low ability
. group made fewer total errors on maximal contrast lists. The effect of
the interaction is shown in Figure héa

Omissions |

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

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

The two-way interaction of minimal and maximal contrast 1ist type
and cue was significant (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 stimulus plus a picture cue with minimal con-
trast lists made fewer omission errors than the subjects who received
the same cues ﬁith maximal contrast lists. The subjects who recei#ed
. the graphic stimulus plus a context cue with maximal contrast lists
made fewer oﬁission errors than the subjects who received the cue with
minimal contrast iists.' The analysis of variance table for omissions
on the learning test trials is shown in Table 34,

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

grouping was significant (F = 14.61, p < .001). The differences be-

tween the two ability groups are shown in Figure &5. The high ability
group made fewer omission errors than the low ability group. Table 32
shows the analysis of variance table for omission errors on the twenty-

four hour test.
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Analysis of Variance for Omiss

Table 31.
ion Errors for the Learning Test Trials

Sources of Degrees of Sums of Mean
Variation Freedom Squares Sguares F d.f. Probability
List Type 1 520. 64 520, 64
Cue 2 153.96 76.68
High-Low 1 1902.91 1902.91 8.6k 1/103 p < .005
Sex 1 53.40 53.40
Tist Type X Cue 2 257,52 1128.76 5.13 2/103 p < .0L
Iist Type X High-Low 1 30.12 ¢ 30.12 |
List Type X Sex i1 .57 .57 :
Cue X High-Low 2 163.61 81.80
Cue X Sex 2 '253.12 : 126;56
High-Low X Sex 1 Lrk sl L7h .54
Iist Type X Cue X High-Low 2 1i41.95° U 70.97
List Type X Cue X Sex 2 99.12 19,56
List Type X High-Low X Sex 1 .0z 02
Cue X High-Low X Sex 2 40.23 20.13
List Type X Cue X High-Low X Sex 2 39.65 19.82
| Residual 103 20677 .36
Total ;26 28808.72
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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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. Table 3Z2.
Analysis of Variance for Omission Errors for the Twenty-four Hour Test

Sources of ~ Degrees of Sums of - Mean '
Variation ' : Freedom .Squares_- . .Squares F d.f. Probability
List Type o 1 .18 .18
Cue : 2 .46 _ 2.23'
High-Low o  17.62 117.62 14.61 1/103 p < .001
Sex 1 ' o -65_‘7: -65 |
List Type X Cue -] 36.01 18.00
' | List Type X High-Low - | 1 10.60 -~ 10.60
E List Type X Sex 1 _ '7.037 .03
Cue X High-Low ' 2 10.%0 5.20
Cue X Sex - 2 113.93 6.96
High-Léw X Sex - o | 12.80 . . 12.80
1ist Type X Cue X High-Low 2 3.83 o 1l.92
List Type X Cue X Sex 2 2,70 1.35
List Type X High-Low X Sex - 1 21.10" 21.10°
Cue X High-Low X Sex L 2 2.77 - 1.38
Tist Type X Cue X High-Low X Sex = 2 | 2.97 1.48
Residual | 103 - 829.146
Total 126 ‘ 1069.51




Posttest. The.main effect of high and low ability grouping was
significant (F = 10.46, p < .005). TFigure 46 shows the differences be-
tweén the two ability.groups. The high ability group made fewer cmigsion
errors than the low ability group.

The two-way interaction of high and low ablillty grouping and sex
was significant (F =.3.93, p = .05). Figure 47 shows the effect of the
interaction. The boys in the high ability group made fewer omission
errors than the girls in the high abillity group. The girls in the low
abllity group made fewer omission errors than the boys in the low ability
-group. 'Tablel33 presents the analysis of wvariance table for omission
errors on the posttest.

The three-way interaction of minimal and maximal contrast 1list
types, high and low ability groups, and sex approached significance
(F = 3.85 with 3,92 needed for p =..O5). The Boys in the high ability
. group made_fewerromission errors on maximal contrast liéts. The éirls
in the high ability group made fewer omission errors on minimal‘contrastr
lists. In the low ability group the boys made fewer omigsion errors on
minimal contrast lists and the girls made fewer_omission errors on maxi-
mal contrast lists. In the low ability grou? the boys and girls made
an equal number of omission errors on minimal contrast lists. The
effect of the interacfion is shown in Figure 48,

Transfer Test. None of the scurces of variation were significant

for the omissions made on the transfer test.,
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Table 33.

Analysis of Variance for Omission Errors for the Posttest'

Sources of Degrees of Sums of Mean
Variation Freedom Squeares Squares - F d.f. Probability
Iist Type 1 | 5.30 5.30
Cue 2 132.79 66.39

1 High-Low 1 820.93‘ 820.93 10.46 1/103 p < .005
Sex 1 .38 .38 |
Iist Type X Cue 2 . 416,75 208.37
Iist Type X High-Low 1 .21 .2l

| List Type x Sex 1 6.57 6.57
Cue X High-Low 2 5L, 52 27.26
Cue X Sex 2 157.12 78.56
High-Low X Sex 1 308.07 308. 07 3.93 1/103 "p = .05
List Type X Cue X High-Low 2 27.70 13.85 |
List Type X Cue X Sex 5 177.11 88.55
List Type X High-Low X Sex 1 302.82 302.82 3.85 1/103 p> .05
Cue X High-Low X Sex _ 2 6.86 3.43
‘List Type X‘Cue X High-Low X Sex 2 48,1k 24,07
Residual 103 808L, 15
Total 126 10549.72.
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CHAPTER VL

Discussion of the Results of the Error Analysis

' The data were analyzed for eacﬁ error type for each test to deter-
mine the pattern of error types evident on each fest. The error analyses
were slso done to see if different types of errors were made on the two
1ist types and three sources of cue.

Initial Unit Error

Table 34 presents the étatistically significant variables and the
Jevel of their significance for the initial unit errors.

Main Effects. The main effect of minimal and maximal list types

was significant on all tests. On the learning test trials and the
twenty-four hour test those subjects who received minimal contrast lists
rmade more initial unit errﬁrs than those subjects who received maximal
contrast lists. This result was expected because thdée subjects who
.received minimal contrast lists were expected to confuse only the initial
-elements of the wordé since the fiqal elements were held constant in
each minimal contrast list.

It was interesting to note that on the posttest and the transfer
ltest.those subjects who received minimal contrast lists made fewer ini-
tial unit errors than thﬁse subjects who received maximal contrast lists.
' This was an expected result in relatio-n.to the premise that the use of
.minimal contrast 1ists allows the learner to form generalizations about
word forms because in the learning situation the subjects were able to
concentrate on the initial elements of the Word.since the final elements

were held congtant.
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Table 3k4.-

The Significantzvariables for the Initial Unit Errors

learning Twenty-four

Test Trials Hour Test Posttest Transfer Test
Sources of |
Variaticn F Probability F Probability ¥ Probability F Probability
List Type 92.56 p < .0001 12.38 r < .00l 13.30 p < .00l 3.35 p > .05
High-~Low _
Ability 22.37 p < .000L 14,16 p < .00L 17.15 p < .000L
Grouping
List Type X High~-
Low Ability 20.21 - p < .0001 3.43 p> .05

Grouping




.The main effect of high and 1ow'ability grouping was significant
for initial unit errors on all tests except the pbstteé%a Although the
differehces on the posttest were nct significant, the ééme pattern of
perfermance was-e_vident° The high ability group made fewer initial unit

errcrs than the low ability group.

Interactions. The two-way interaction of minimal and maximal con-
- trast list types and high and low ability groupiﬁg was significant only
on the léarning test trials and approached significancé on the twenty-
four hour test. The highrability group made fewer initial unit errors
than the Jow ability group on minimsl contrast lisis. Both the high
and low ability groups made more initial unit erroré-on the minimal con-
trast lists than on the maximal contrast 1ists;"Hbﬁéver, on the maximal
contrast lists-the initial.unit erro?s made by'ﬁhe high ability grouﬁ
were only slightly fewer than these made by the low ability Ercup.

| The fact thaf 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 contréét lists.
The fact that there were so few initial unit erfors madélon maximal‘con—
trast lists may account for the slight differences in ?erformance between
the high and low ability groups on the meximal contrast 1ists.

Final Unit BError

Table 35 presents the statistically significant variables for final
errors and their level of signifiQance, As shown in the tablé the
statistically significapt variables are not consistent on all tests.

" This may be pértiall& due te the fact that there were proportionally
fewer Tinal unitlerrérs;than‘any‘otﬁer-type qf error.
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Table.35. 

The Significant Variables for Final Unit Errérs

Learning Twenty-four : o
Test Trials Hour Test Posttest: Transfer Test
Sources of ; - .
Variation F Probability ¥ Probability F - Probability - F Probability
Cue 3.41 p < .05
High-Low Ability _ -
Grouping 7.0k p<.0l 6.55 p < .025 17.17 p < .0001
Cue X High-Low
Ability Grouping 3-15 p<.05
List Type X High-
Low Ability Group- 3.32

ing X Sex

P> .05




Main Effects. The main effeét of cue was signifigant only on the
learning test trials. The subjectewho received the graphic-stimulus
only and the graphic stimulus plius a picture cueimadé.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'té account for the sig-
nificance. It may be due to the point raised by Bloomfield and Barnhart
(1961) that context places an added burden oﬁ the learner and may prevent
the learner from concentrating on the sequences of ietters in words.

The main effect of high and low ability grouping wss significant on
all tests except the twenty-four hour test. On ﬁhe learning test trials
the high ability group made fewer final unit errérs than the low ébility
group. But on the posttest and the transfer test the high ability group
made more finsl unit érrors than did'the low ability group:. This result
is contradictory to the others in this experiment because.in all other
sitvations the high ability group made fewer errors than the low ébilify
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 ldw ability
gTraup.

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

ability grouping was significant only.on the learning test trials. The
high abilify group made nearly an eqﬁal-number-of final unit errors on
each cue. The low ability group made nearly an eqﬁal number of final
unit errors on the graphic.stimulﬁs oniy'and’the graphic stimulus plus a.
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picture cue. On the graphic-stimulus plus é.context cue the iow ability
group made moré final unit errors than onffhe othér éue$° Thé added
burden of context appeared to have affected the pérformance cf the low
&bility group more than 1t did the performance of the high ability
Eroup.

The three-way interaction of minimel and meximal contrast list
types, high and low abillty grouping and sex appréaﬁhed significance
only on the posttest. Since this intersction was significent in other
situaticns it merits attention. The boys in the high ability group made
fewer final unit errors on minimal contrast lists and girls in the high
abilify group.made fewer final unit errors on maximal eontrast lists.
Both boys and girls in the low ability group made fewer final unit
errors on meximal contrasf lists. An explanation fdr these differences
cannot be given based on any research evidence.

The analfsis of the final unit errors is inconsistent in results
and therefore 1t has provided relatively little information on the per-
formance of the sﬁbjects.

Total Errors

Table 36 shows the statistically significant veriables 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 listltype.was significant on the
learning trials and approached significance on the twenty-four hour test.
More total errors were made by those subjects who received meximal con-
trast 1lists. The subjects who receivéd minimal éémtrast lists were able

to make Tewer total errcrs because the final elements of the words were
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Table 36.

The Significan£ Variables -for the Total Errors

Learning Twenty-four

Test Trials Hour Test Posttest Transfer Test -
Sources of 7
Variation F Probabllity F Probabllity F Probability F Probability
List Type 25,82 p < .0001 3.00 p > .05
High~Low
Ability Grouping | 25.43 p < .0001 12.31 p < .001 11.88 p < .00L 12.78 p < .001
List Type X
High-Tow :
Ability Grouping 4.65 p < .05
List Type X Sex 6.52 p < .025
List Type X Cue 3.06 p > .05
List Type X
High-Low Ability _
Grouping X Sex h,19 p < .05 3.68 p > .05




held constant, meking it possible for those subjects to get part of the
word correct. Therefore, since those who receivedrminima;;copfrast
lists made more initial errors it is consistent that the%e'éggjecfs
should‘make fewer total errors on these two tests. N |

 The main‘effectrof nigh and. low ability grouping was siénificant
on all tests._ Thg high ability group made QOnsistently fewer total
errors than.the 1ow“ability group. This is consistent_with other re-
sults_qn 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 1ist type and high and low ability grouping was.s_ign:‘i.:f‘ican’.co
Thg high gbility group made fewer total errors anbqth list types. Both
ability groups made fewer total errors on minimal cpptrast_listso This
result indicated that on the learning triale both abllity groups'seeﬁed
to benefit from use of minimel contrast lists. |

The two-way interaction of minimal and maxima; contrast list.types
and sex was significant_on the posttest. The-boys.who received maxiﬁal
contrast lists made fewer total errors and the girls ﬁho reéei%éd mini-
mal contrast lists made fewer total errors. This interaction was nct
significant on any other error iypes. It did appeér as a:significant
interaction on the posttest analyses for correctranswérs, The intgrw
action_qn the_total_errorsvwas congigtent with”the‘intgraction on the
cor:ect answers. The boys.madermore correct angwers on maximal contrast
ligts Whichhwas consistent with their fewer total errors on maximal

contrast. lists. The girls made more correct answers on minimal contrast
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-lists.whiéh was consistent with their fewer total errors on minimal
contraét lists.

.The tﬁo-way intéraction of minimal and maximal contrasf list types
and cue approached significance,fdr the total errors on the'twenty-foué
.hour test. This interactionfﬁas gignificant on the twenty-four hour
-test for the cérrect gnswers. The subjects who received.tﬁe graphié
stimujus only and the graphic stimulus plus a pleture cue with minimal :
contrast lists made fewer total errors than those whofreceive& thesge
cues With maximai contrast lists. This is consistent with the results
for the correct answers on which the subjects who received_fhese cues
with minimal confrést lists made more correct answeré thén those who
?eceived the éame.éues'with maximal contrast 1lists. Those subjects who
who received fhe graphic étimulus pius a confext-cue with maximal con-
trast lists made fewer total errors than those who feceivéd this cue
with minimal contrast lists. This is consistent with the correct
‘answer analysis on wh;chrthe subjects who received this cue with mexi-
ﬁal'contrast lists médé'more cérrect answers than those who received
fhis cue with minimal contrast lists.

| The three-way.interaction.of minimal and maximal contrast list
types, high and low abilify grouping, and sex was significant on.the:
learning test trials énd'appfdadhed sighificance on the transfer test.
On the learning test £riais the boys and girls in both high and low
ability groups made féwér_total errors.én minimal contrast lists. Tﬁé
number of total errors ﬁéde by 5oys and girls in the low ability gréuﬁ.
on minimal contrast lists and the boys and girls in the high ability

group oh maximal contrast lists was nearly equal. The boys and girls
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in the low ability éréﬁp madelmoré fofélﬂefroréuéﬁ ﬁégimélrcontrast
lists. The total error pattern on this interaction anthe;transfer test
was different than the one on the learning test frials{j The bcys in the
high abliity group made fewer total errors on maximal EOntrast lists.
The girls in the high ablility group made nea;ly aﬂ-equal number of total
errors on bofh minimal and maximal contrast liétso The boys and girls
in the low ability group made more total errors than those in the high
ability group, The boys in the low ability group made siightly fewer
errors on minimal centrast lists. The girls in.the low ability group
made fewer total errors on maximal contrast lists.

Omission Errors

Table 37 presents the statistically significant variables and the
level of their significance for the omission errors bn:each test. The

significant variables are nct consistent on all tests.

Main Effects. The main effect of high and low ability grquping was
significant on all tests except the transfer test. Although this effect -
was not significanf on.the tranéfer test the game pattern was evident,
The high ability group consistently made fewef omlssion erfors then the
low ability group.

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

trast list types and cue was significant only on the learning test trials.
The subjects who received the graphié stimulus only and the graphic
stimilus plus a plcture cue with minimal contrast liste made fewer omis-
sion errors than those.who received_the sane cuesfwith maximal contrast
lists. The subjecfs who received a‘éraphig Stimﬁlus plus a context cue

with a maximasl contrast list made fewer omission errors thean those who
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‘Table 37,

The Significant Variables for the Omission Errors

| High-Low X Sex

Learning Twenty-four _

Test Trials Hour Test ~ Posttest Transfer Test
Sources of ' .
Variation F Probability F Probability F Probability F Probability
High-Tow -
Ability Grouping 8.64 p < .005 14.61 p < ,001 10.k6 p < .005
Iist Type X Cue 5.13 p < .01l
High-Low X Sex 3.93 p = .05
Tist Type X

3.85 D> .05

e




received the same cue with,a_minima; contrast lista This interaction
was.also significant on the correct answer analysis for,the learning

~ test trials.. The pattern of omission errors on the interaction was con~
sistent with the patfern of correct answers.

The two-way inferaction_of high and low ebillty grouping.gnd sex
was significant only on the posttest. The boys in the high abllity
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 was significant on the
posttest. In the high ability group the boys made fewer omission errors
on maximel contrast lists and girls made fewer errors cn minimgl con-

trast lists. In the low abillity group the boys and gir;s made an equal
mumber of errors on minimal contrgst_lists_but the boys made fewér omis-
sion errcrs on minimeal contrastrlists and girls made fewer omission
‘errors on meximal contrast lists. |

Summary of Error Analysis

Main Effects. The main effect of high and low ability grouping was
significant in all but three situations and in those a similar pattern
of performance was apparent. As would be expected, the high ability
group made Tewer errors on gach errcr type and test.

The main effect of minimal and msximal 1list type was significant
on all lists for initial errors and on the learning test trials and
tﬁenty-four'hour test for‘the total errors. The subjects who received

minimal contrast listes made more initial errors on the learning test
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trials and the tweﬁty-four hour test. This result would be expected
because.bn the minimal qontrasf lists only fhe‘initial elements of the
words varied'aﬁd the final units were held constant. TIn éontrast the
subjects who received maximal.contrast lists made more total errors on
the learnling test trials and the twenty-four hour test. This result was
also expected since the subjects who received maximal contrast 1is£s
worked bn words in. which both the initial and final elements wvaried.

The subjects who received miﬁimal contrast lists made fewer initial
errors on fhe posttest ahd the transfer test than these who received
maximal contrast lists. This result would indicate- that beeéuse the
final elements of the words were.held.constant on.minimal contrast lists
'tbe subjecfs were able to concentrate on the initial units, therefore
helping the subjects so they were able to make fewer initial errors on
the posttest and transfer test. However, on the posttest and transfer
tesf the nuﬁber of totél errors'méde on each list type was nearly'equal.

The other sources of variation which proved to be signifiéant were
inconsistently significant on the érror types and on the tests so that
it is impossible to speculate on their relative merit for determining a
pattern of erroré made by the subjects on each list type.and cue

combination.
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CHAPTER VII

Summary

The experiment was designed to_investigate the relétive value of
three sources of cue {graphic stimulus only, graphic gtimulus plus a
plcture cue, and graphic stimulus plus 2 coniexi cue) in combination
with two list types {minimal and maximal conﬁrast) as a méans_of facil-
itating the acquisition of initial reading vocabulary. In order to
evaluate the relative merit of each combination, the subjects who re-
celved each treatment were given four types of tests: l) thg learning
test trials were used to evaluate their progress during the learning
session; 2) a twenty-four hour test was used to evaluate their retenition
of the words;3) a posttest was used to evaluate théir retention of the
words over a longer period of time; and 4) a transfer tesf was used to
evalvuate their ability to recognize unpracticed words thaﬁ used the same
initial and final elements as, those used in the pragticed 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
scurces of variation which were significant or approached significance
on all tests,

The main effect of high and low abilitj grouping was significant
on all tests; the high ability group made more correct responses than
the loﬁ abllity group. The results indicate that the differences in
perfprmanpe were"related to the 1evelhpf performance in general, rather
than significantly different patternslﬁf performance on each list type

and cue combination.



The two-way interaction of minimal and maximal contrast list types
apd cue was significant for the correct answers on each test. The same

general pattern of performance existed on all tests for this interaction.

The subjects who received only the graphic stimulius with minimal contrast

lists made more correct answers than those who received this cue with
maximeal centrast lists., The subjects who received a graphic stimulus
pius a context cue with maximal contrast lists made more correct answers
than thoselwho received the same cue with minimel 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 .cr’ maxiﬁal contrast lists. The performance‘on the
tfansfer 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 graphic stimulus.

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

The three-way interaction of minimal and maximal contrast list
typés, high and low ability grouping, and sex was significant. ' The
boys in the high ability group made more correct respenses on maximal
contrést lists on all tests and the giris in the high abllity grdup .
made more correct respenses on minimal contrast lists on all tests.

The low ability group did not present such a consistent pattern
oﬁer all tests. On the iearning fest trials and the twenty-four hour
test, both boys and girls-in the. low ability group who received maximal

contrast lists made more correct regponses., 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 results indicate that the boys in
the low abllity grcoup who had minimal contrast lists made more correct
answers than the boys who had maximal contrast lists. The girls made
nearly an equal number of correct answers on the transfer test for both
the minimal and maximal contrast lisis.

Overall sex differences were not evident on this experimentf . The
differences were evident only in the form of an interaction with list
type-and ability level. The differences were. consistent enough to con-
gider the use of list types in instructioml situations. Eor axample,
sccording to the results of this experiment boys in a high ability group
should be given instructicn on meximel contrast lists and the girls in
a - high ability group should be given instruction on minimal contrast
lists.

The results on the experiment indicate that it is not possible to
state that one 1list type and cue combination is better than another in
relation to the original gquestions. asked concerning the rélative per-
formance of beginning readers on each list type and cue combination.
Instead it is necessary to éonsider which combinations are to pe used.
FPor example, according to the results of this experiment, if a graphic
stimulus plus context cue is to be used, it 1s most successiul with
maximal contrast liste, or if a gfaphic_stimulus only is to be used,
it is most successful with minimal contrast lists.

The results further indicéte that in planning an instructional
Program considerstion ;hould:aiso bs_given:tq the abi;ity level aﬁq the

sex of the learner.
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The.investigator-considered-%he possibility of transfer occcurring
during the early stage of initial reading vocabulary aéquisitibno Some
trangfer did occur in this experiment; and the patterﬁ of correct answers
madé on the tranéfer‘test was similar to the pattern of correct answers
cn the other tests.

Advocates of the use of rinimal contrast lisfs maintain.that‘the'
use of this 1ist type facilitates transfer. The vesults indicated this
was true when the minimal contrast lists were used with a graphic stim-
ulus only or with a graphic stimu1us plus a picture cue. However, when
a graphic stimulus plus a context cue was used there was more transfer
rwith maximal éontrast lists than with minimal-éontrast lists. The
resulfs of the transfer test were similar to those of the other tests
in that a graphic stimulus plus-a context cue produced more correct an-
swers with maximal contrast lists. Nonetheless, the results én.this

experiment indicate that some transfer did occur.

Error Analysis. Tﬁe analysie for error fypes was not consistent
-o§er all tests exce@t for one source of variatian‘(i,en, high and“low
ability groups). The error analysis indicates that the high ability
group made fewer errors in each category of error {except the final
tnit errors) than the low ability group. The_féct that the high ability
group made more final errors than the low ability group on the posttest
and the transfer test may have been related to the rumber of finél-errors
made; Fewer final errors were ma&e in'proportiqn to the munber of errors
made on other types of er?ors, and the high ability group made feﬁer

total-érrors and fewer omission errors-than the low ability group.
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However,rin general, the high ability group made a significantly lower
rumber of errors than the low ability group.

The main effect of minimel and maximal contrast list types was not
significant on the correct answer analysis, In fact, the overall mean
number of correct responses on minimal and maximal contrast list types
was hearly egual on each test. The main effect of minimal and meximal
contrast list types was significant on the inlitizl error analysis and -
the total error‘analysis, The subjects who received minimal cohtrast
lists made more initial errors on the learning test trials and the
twenty-four hour test than those who received maximal contrast lists.
This result was expected because the final elements were held constant
and the initial elements varied on the minimal contrast lists. But on
the posttest and the transfer test, fewer initial errors were made by
those who recelved minimal contrast lists than by those who received
maximal contrast lists. It may be hypothesized that by holding the
final elements censtant, the subjects were able to conecentrate on the
initial elements of words and thus were able to make fewer initial
errors on longer term retention tests. Howeveér, it was interesting
that the subjects who received minimal contrast lists made fewer total
exrors on"the learning test trials and twenty—foﬁr hour test than those

who received maximal contrast lists. The results for the total ervors

on the posttest and the transfer test were net congistent in that nearly

an egual mumbeyr of total errors were made by subjects who received
minimal and maximal contrast lists. However, the fact that those who
received minimal contrast lists made fewer total errors on iwo tests

and 1f the premises for minimal contrast lists are viable, @ractice on
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Wordllists of this type over a longer-period of timé might -erihance a
__childfs ability to generalize abour word férms°

It was hoped thér differences bétWeen minimal and maximal contrast
: r7list typeé_would'appear oﬁ the final errrr*analysis bﬁt they did'not;

. silEerman (1964) indicated that generalizations about word forms heed -
~to be made over a long period ofrtime,- This may be the reason for the
lack'of différences-on minimal énd maximal contrast -list types for the
‘final error analysig.

Other significant sources of varlatlon on the error énalysis were
not consistent across tests.

Furthér'investigation is ﬁeeded on the value of error analysisrfor
this tyﬁelof éxperiment,wheﬁ carried.outfqver-a longer periocd of time.
fInformation:ébout the 1earner's-abiiity’to generalize ébout Word forms

in initial reading vocabulary acquisition may possibly be acquired from
- such an snalysis of errors. |
o FurtheriinveStigation;is also<neédéa on the roie'of other form
- classges in-initial'reading vecabulary;acéuisition as the‘present.study
corsidered onﬁy concreté nouns, It wOﬁld be useful tb determine-if the
-performance pattérns would be'simiiar3for-all form clagses.

The study also suggests the need for further research on initial
;readlng vocabulary acquisition in which a similar- investlgation Would
be carried'out over a pericd of a month rather than a week, The present

résults indicéte that subjecfs might maké generalizations about word

forms more readily after practice over an extended period of time,

“1h2




The present study is but a small step in understanding the com-
binations of list type and cue which may facilitate initial reading
vocebulary acquisition. The study suggests the usefulness of con-
-sldering these ¢ombinatioﬁslin planning an instruecticnal program for

the acquiéition of -an initial reading vocabulary.
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APPENDETX A

Minimal Contrast Lists ' Maximal Contrast Lists
List 1 Tist 5
hen men
men _ swing
pen E : : bow
ten _ cake
List 2 ' List 6
ring snake
king ' crovw
wing ring
swing pen.
List 3 List 7
Snow snow
show lake
crow - .- hen
bow wiﬁg
List &4 List 8
cake : king
lake ten
rake ' show
snake ' rake
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APPENDIX B

Sentence Material:

Tist 1

1.  The hen is sitting on her nest,

2. My:father and my uncle are men.

3. A pen is used for writing.

Ten is a number.

IList 2

l. Mother has a ring cn her finger.

2.7 A king wears a crown on his head.

3. A bird's wing is covered with feathers.
. Sally is moving back and forth in the swing.
List 3

1. The children liked the show.

2. ‘The sncw is white.

3. The crow is a black bird.

%, Nancy had a pink bow in her hair.

o List b

1. Mother baked a cake for my birfhdayq

2. A lake is weter with land all around it.
' 3. Bobby knows how to use the rake.

J‘I'D

A snake is a long, skinny animal that crawls.
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APPENDIX C

Graphic Stimulus Only With Minimal Contrast Lists

hen {Experimenter displays card with word liét.) "Here
ten ' o
men is a ligt of words. The words end the same way. They
pen ' ,

rhyme. Look at the words." (Experimenter displays

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

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

This word 1s men. Loock at the word men. Say men.

This word 1s pen. Look at the word pen. Say pen.

This word is ten. Lock at the word fen. Say ten.

Test Trial 1: (Present one word at a time.) "Look at the word and
say it.” |
- (order of preséntation)
| pen
men
ten
hen
The study and test trials céntinued until the subject had recei%ed
ten study and test trials. The words were randomly ordered for each .

study and test trial.
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Graphic Stimulus Only With Maximal Contrast' Lists

men {BExperimenter displays card with word list.) “Here
swing .
bow is & list of words. They do not look alike. TLook
cake .

at the words." (Experimenter displays word cards

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

Study Trial 13
This word. is men. Look at the word EEE‘ 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.) "Lock at the word and
say it." |
(order of presentation)
cake
bow
men
swing
The study and test trials 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 Minimgl Contrast Lists

hen (Experimenter dlsplays card with word list.) "Here
ten
ﬁgﬁ is a 1ist of words. The words end the same way.
pen -
They rhyme. Loock at the words." (Experimenter displays

‘pleture cards one at a time. Point to the word as you say it.)
Study Triai 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 bf a pen. Lock at the word pen. Say pen.

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

Test Triel 1: (Present one word at a time. Use word cards.) "Look
at the word and say it."
{(order of presentation)
pen
men
ten
hen

The study and test trlals continued until the subject had received

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

study and test trlal.
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CGraphic Stimulus Plus & Picture Cue With Meximel Contrast Lists

men (Experimenter displeys card with word list.) "Here
swing ' o
bow _ is a list of words. They do not lock alike. Lock
cake ' ' :

at the words." (Experimenter displays picture caxrds

one at a time, Point to the word as you say itn).

Study Trial 1:
This is a picture of men. Look at the word men. Say_ggﬂ.
This 1s a picture of a swing. Look at the word swing. Saj EEEE&’
This is a §icture of a bow. Look at the word bow. Say How.

This is a picture of 2 cake. Look at the word cake. Say cake.

Test Triel 1: (Present one word at a time, Use word cards,) "Look
at the word and say it.""
(order of presentetion)
ceke
bow
men
swing
- .The study and test trials continued until the subjeqt.had received
ten study and test t:r'ialf.s_° The words were rendomly ordered.for each

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

(Experimenter displays card with word 1list.) '"Here

1s a list of words. The words end the same way.

They rhyme. Lock at the words." (Experimenter
displays word cards one ét a time. Point to the wqrd as you say it.)
Study Trial 1:
The hen is sitting on her nest. Look at the word EEE'. Say hen.
My father and my uncle are men. Lock at the word men. Say men.
A pen is used for writing. Look at the word pen. Say EEE'

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

Test Trial 1: (Present one word at a time.) "Lock at the word and

say it." G

{order of presentation)
pen
men
ten
hen

The study and test trlals 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 Conteiﬁ Cue With Maximal Contrast Lists

men (Experimenter displays card with word list.) 'Here
swing S ) o
bow ~ is a list of words. They do hot look alike. Look
at the words." (Experimenter displays word cards

one at a time. Point to the word as you say it.)
Study Trial 1: “ . o
My father and my uncle are men. Look at the.word men. Say men.
Sally is moving back and forth in the EEEE&“ Look at the word
swing. Say swing.
Nancy :had a pink bow in her hair. Look at the word bow. Say bow.
Mother baked a cake for my birthday. Look at the word Eﬁgg.. |

Say cake.

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

study and test trial.
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APPENDIX D

FINAL TEST

Name Tfeatment

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

i : 2

wing
hen
lake
Snow
rake
| show
ten
king
cake
bow
| 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 through the list three
times in the same order.)

sing

Ken

meke

ow

ren

kow

ling.

hake
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