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Abstract

Fresents results of 2 matching-to-sample experiments using
color cues in CVC stimulus words with kindergarten to third grade
;subjects.. Color cues influenced Ss to match according to first
letters. When the first letter of each stimulus word was under-
lined in red, kindergarten and first grade Ss' tendency to match
according to first letters was increased; second and third grade
Ss* tendency to match according to rhyme was decreased, In the
second experiment, when red letters were varied according to
letter position, color cues sppearing in the first letter
position were utilized most frequently by all grades, Control
Ss in all grades matched according to the first letter more
frequently than the second or third letters, which did not differ,




[}EST CO!"Y f'i'-’r‘,'f, .
COLOR CUES IN WORD PERCEPTION1

June D. Knafle®

It s ipportant to know the cues that children use in learn-
ing to read words so that ineffective Bethods may be discarded and
mOore efficient methods utilized, Although there has been 1ittle
research with children as subjects in word perception experi.
ments, evidence for the importance of the initial letter as a
C¥e, as compared with the finsl and middle letters, is provided
by Levin, Watson, and Peldman (1964), Marchbanks and Levin
(1965), and Williems, Blumberg, and williames (1970), and is
found in the analysis of confusion errors of Levin and Watson
(1963). Xnafle (1973) reported = tendency for children who
could read to match according to rhyne, rather than first letters,
This tendency was incressed with the appropriate use of color and
underlining cues. Word shape or configuration has generally
been found to be an ineffective cue for children, especially
'uhen compared with specific letter differences (Muehl, 1961;
Marchbanks & Levin, 1965; Willianms, Blumberg,'& Williams, 1970;
Knafle, 1973},

The research using undergraduates has been more extensive

* Dr. June D. Knafle is in the department of education, Eastern

Connecticut State College, Willimsntic, Connecticut.
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and may prove applicable to some extent. Additionally, a com-
parison of findings obtained using undergraduates with findings
using children is valuable for its contribution te knowledge
concerning the resding process,

Studies using undergradustes in psired-associate
learning experiments have demonstrated ﬁhe importance of the
first letter in low meaningful trigrams for learning efficiency
(Richardson & Chisholm, 1969) and recall (Jenkins, 1963; Postman
& Greenbloom, 1967). Next in importance were frinal letters, then
middle letters. Nelson, Bercov, and Lesli: v1970), however,
found acquisition easiest for first letters, middle letters,
then final letters, but suggested that tho soncept-formation
ASpect of thelr pajired-associate task was responsible for the
left to right processing, Lovelace and Greenberg (1969) found
that a 6-sec. study rate did not decrease first letter cue
selection when compared with a 2-sec. study rate. They reported
that the éfsec. study rate elicited the greatest probabtlity of
correct digit responses to first letter cues, followed by final
letter cues, then middle letter cues; the 2-sec. study rate,
however, elicited correct digit responses 1ﬁ the following
order: rirst letter cues, middle letter cues, and final letter

cues, Nodine and Hardt (1968) analyzed CVC trigrams and con-

‘cluded that initial letters were more important determiners of

Reaningfulness than final letters.
The research most relevant to the present study 1s that of
Farchbanks and Levin (1965), williams, Blumberg, and Williams

(1970), and Knafle (1973). Marchbanks and Levin (1965} ang
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Williams, Blumberg, and Williams (1970) used delayed matching-
to-sample tasks with nonsense trigrans and quingrams. For tri-
grams, individual Jetter position matching preferences were
first, last, and middle letters, in that order, for first grade

. subjects. Marchbanks and Levin's middle class kindergsrten
subljects also demonstrated letter position preferences for rirst,
last, and then middle letters, but Williams, Blumberg, and
Willians' less advantaged kindergarten subjects, who knew less
than 16 letters of the alphabet, did not show consistent pre-
fersnces,

In two experimental tasks, Knafle (1273) found that
color and underlining cues in CVC stimulus words aided kinder-
garten to third grade subjects in detecting structure in words.
In & visual metching-to-sample task, when the pattern letters of
each stimulus word were in red or underlined (e,g., at in mat,
ip in sip), first, second, and third grade subjects? tendency to
match according to rhyme was increased, and kindergarten subjacts'
tendency to match according to first letters was decreased, In
& visual and oral task with kindergarten subjects only, the en-
hancement of pattern similarities in stlnulﬁs words with color
or Qnderllning (e.g., hip, lip, tip) facilitated correct response
cholces,

Regearch studies concerning color as a cue have not provided
definitive answers, and the use of color in instructional methods
and materials seems to te based primarily upon intultion. A
revlaw‘or the literature is provided by Otto and Askov (1968).

The present study attempts to investigate the use of color as a
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cue in single letter positions, therefore extending the findings
of Marchbanks and Levin (1965), Williams, Blumberg, and Williams
(1970), and Knafle (1973).

Childrents reactions to meaningful words, a&s opposed to

., nensense syllables, also need exploration. Would children given

Reaningful words match according to letter position cues as they
did when given Marchbanks and Levin's (1965) and Williams,
Blumberg, and Williaxs' (1970) nonsense syllables? Postman and
Greenbloom (1967) found that undergraduates used first lette;s
more often when given hard to pronounce Jow meaningful trigram
stimull than when given easy to pronounce trigram stimuli, Ir
the children given meaningful words in this study performed in
sccordance with Postman and Greenbloom's results, they would
choose words according to the first letter less frequently than
the children in Marchbanks and Levin's and Williams, Blumberg,
and Williams®' studies, since those two studies used nonsense
syllables, not meaningful words.

The Qain questions to be answered in this study were as
fo.lowss Will color cues influence the response choices of sub-
jecés? Will color cues be strong enough to decrease the previously
obsérved tendency of children who are abdle to read to match

according to rhyming words? WwWill color cues be utilized gif-

ferently according to letter positions? Will grade level dif-

ferences in the response cholces of subjects ocecur?

Method

Sublgcés

Subjects were kindergarten to third grade pupils fron
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three public scheools in the eastern Connecticut towns of
Willimantic, Marlborough, and Hebron, There were 211 subjects
(M = 103, » = 108) in Task 1 and 213 subjects (M = 105, F = 108)
in Tesk 2,

. Procedure

The subjects were indi ‘'Aually tested during the spring
semester, 1972, Task 1 te. .ng varied from 10 to 12 minutes for
kindergarten subjects to three to five minutes for second and
third grade subjects, Task 2 testing time varled from 10 to 15
Rinutes for kindergarten subjects to fivé to elght minutes for
gsecond and third grade subjects, The experimenter did not say
whether the responses were correct or incorrect,

There were 10 items in Task 1 end 15 items in Task 2. (see
Table 1) The procedure was the same for both tasks, For each

DS P AR T NP ARG G R g WP YT WP e c P U WP D G D P A TS G e A A ey AR G R SR O G R o wv e

Ingsert Table § about here

item, a2 single stimulus word on a oard was placed before the
sublect for a few zeconds and then removed. The response card
wus'then placed before the subject who was ésked to péint to the
respcnse cholce which ke thought was most similar to the stimulus
word, Each response card in Task 1 contained two response
cholces, and each response card in Task 2 contained three
response cholces, All stimulus and response words were printed
in lower case 60 pt. Putura Bold type.

In Tesk 1, there was one experimental group (Color) and

one control group. In the Color group, the initial consonants
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of the black stirulus words (e,g., b in bun) were underlined in
red; in the Control group, the same stimulus words were presented
without underlining. Response cards, containing the response

choices printed in black, and instructions were the same for

. both groups. The experimenter did not say snything about the

underiined letters.

In Tesk 2, there was one experimental group (Color) and
one control group. In the Color group, each of the stimulus
words contained one letter printed in red; the other two letters
ware printed in dblack. The red letter was varied so that for the
15 stimulus words, the red letter mppeared five times in the
initial position, five times in the middle position, and five
tives in the final position, No letter of the alphabet appeared
in color more than once, Iﬁ the Control group, the same stimulus
words were printed in black. As in Task 1, response cards and
instructions were the same for both groups. The experimenter
did net ssay anything about the colored letters,

Experimental Instructions

The experimerital instructions were the same for both tasks,
&8 follows: *This 1s a word geme. Look at this word.* (E placed
the first stimulus card in front of the subject for a few
seconds and then removed it.) r: *"Now point to the word which
is most like this word.* (E placed the first answer card in
front of S; after S pointed to his cholce, E removed the answer
card and recorded S's cheice., This procedure, beginning with
the iﬁstrﬁctiona,-'Look at this word,* was repeated for all

items, After the task was completed, E gave S a card contalining



Knifle'

the randomly arranged alphabet letters and two caxrds cortalning
the 30 words of Task ! and asked S to read the letters and words

he knew,)

Random Assignment and Exclusgion

For both tasks, assignment of subjects to experimental and
control groups was random within grade and sex categories, The
scores of subjects who showed positional preferences were dis-
carded. In Task 1, if a sudbject made 9 or 10 left or right
responses, that subject's score was discarded; in Task 2, if a
subject made 13 to 15 lert, center, or right responses, that
subject's score was discarded., The scores of 11 subjects were
discarded in Task 1, and the score of one subject was discarded
in Task 2.

The Experiments

Task 1. As descridbed in the original experiment (Knafle,
1673). the 30 CVC trigrams were taken from Besders 1, 2, and
3 of Fries et al.'s Merril) Lingulistic Beaders, The 10 stimlus

words were selected so that the initisl consonants were different,
(see Table 1) One type of response cholce consisted of words
wigh the same medial vowels and final consénants a8 the stimulus
words; consequently those responses rhymed with the stimulus
words, Those Tesponses werée also selected so that no two inltial
consonants were identical. For each item, the other response
consisted of a word with the same initial consonant and medial
vowel as the stimulus word, but with a different finsl consonant,
Itesms were arranged in accord with randomization procedures,

Task 2. The 60 CVC trigrams Were algo taken from Fries,
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et al.*s Merrill Linguistic Readers., The 15 stimulus words

were selected so that the initial consonants were different,
(see Teble 1) The medial vowels of the stimulus words consisted
of three a's, e's, 1ts, o's, and u's, Por each vowel group, the
: final consonants of the stimulus words were different (e.g.,
wag, can, tap; peg, den, led). Each of the three response
choioces for each item contained one letter of the stimulus word,
The other letters of the words were different froe each other;
that is, no letter sppeared more than once among each three word
group of response cholces, Although word shape was not a variable
in this atudy, word shape was controlled in each item by making
the word shape of each response choice different from that of
the stimulus word. JItems wWere sarranged in accord with randomi-
zation procedures. Within each item, the three response cholces
were arrsnged so that the first letter response did not appear
in -the first position, the second letter response did not appear
in the second position, and the third letter response 4id not
appear in the third position. Therefore, the two possible
arrangements for the response cholces were: third letter, first
letter, second letter; second letter, third letter, first letter,

Statistical Treatment

Tesk 1, Analysis of variance was couputed for (a) first
letter responses for the experimental and control groups for
nales and females combined at each grade level, (b) first letter
respenses to obtain F values of males versus females within
each group and grade level (Winer, 1971, pp. 447-449), and (¢)

first letter responses to coxpare differences in responses according
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to grade level within each group. Specific comparisons of grade
i1evel means were made with the Newman-Keuls test (Winer, 1971).

Task 2: Color vs, control., Analysis of variance was cob-

puted for (a) color cue responses for the experimental and con-

' trol groups for males and females combined at each grade level,

(b) color cue responses to obtain F values of males versus fe-
inles within each group and srade level (Winer, 1971, pp. b47-4L9),
and (c) color cue responses to compare differences in responses
according to grade level within the Color group; the Newman-Keuls
test was subsequently applied,

Task 23 Letter position cues, A Friedman two~way anajysis

of variance by rarks was computed for the control group of males
and femsles combined at each grade level, to determine whether
there was significant variation among the use of the three letter
position cues. The Friedman test was also applied to the color
group of males and females coubined at each grade level, to
determine whether there was significant variation among color

cue utilization for the three letter position cues, Specific
corparisons were made with Nemenyits test (Kirk, 1968),

Cenerslization to other CVC words. Anslyseg of vaTriance, as

described by Coleman (1972-73) and sdapted from Winer (1971), were

computed for both tasks,
Findings

Color vs. Control

The results of Task 1 indicate that the color cue was
effective in influencing the responses of subjects in kinder-
gerten (F = 10.88, df = 1, 58, p«&£.005) and grade 2 (F = 7.71,
af = i, 43, p&.01). (see Figure 1 and Tadble 2) Differences
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between the color and control groups were not significant for
grede 1 or grade 3; however, for grade 3, when analysis of

variance was applied only to maies, the difference between the

color and control groups was significant at the .05 level

(P = 5,37, 4rf = 1, 28, color mean = 4,33, control mean = 1,40),.

The results of Task 2 indicate that the color cue was
effective in influencing the responses of subjects in kinder-
garten (P = 21,50, df = 1, 58, p«&£.001), grade 2 (P = 7,19,
df = 1, 43, p&.05S), and grade 3 (F = 19,13, df = 1, 58,

p £.001); however, differences between the color and control

groups were not significant in grade 1, (see Table 3)

Insgert Table 3 about here
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When males were compared with females within each grade and
group in both tasks, the differences were not significant, except
for the Task 2 kindergarten color gr up (F = 4,06, df = i, 56,
PL.05, Bale mean = 7,27, femsale mean = 6.00), None of the eight

intersctions between sex and treatments was significant,

Grade Level Comparisons .

The grade level comparisons in the coler group of Task 1
revealed overall significant differences (F = 11.61, 4f = 3, 101,
p<4&.001)., Application of the Newman-Keuls test showed the
following relationship: X 1 2 3. (Grades underlined by a
copmon line did not differ significently from each other; grades
not underlined by a common line did differ significantly.)

(K v, 3: p£.001; 1 vs, 3: p&.001; 2 vs, 3: p&.01) (see
Pigure 1 and Table 2)
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The grade level comparisons in the control group of Task 1
revealed overall significant differences (F = 23,63, 4f = 3, 102,
p<4.00i)., Application of the Newman-Keuls test showed the

following relationship: 1 K 2 3, (1 ve, 2, 1 vs, 3, K ¥vs, 2,

" K vs., 3: p£.001) (see Pigure 1 and Table 2)

™e grade level comparisons in the color group of Task 2
revealed overall significant differences (F = 3,81, 4f = 3, 102,
p<£.05), Application of the Newman-Keuls test showed the follow-
ing relationship: g_g_g_l. (3 vs, 1, 2 v5, 1: p&L.05) (see
Table 3)

Task 2: Letter Position Cues

Color cue utilization, Differences among c¢olor cue utili-

zation according to letter position were significant for kinder-
garten (4= 31.32, df = 2, p<£.001) and first grade (X™= 33.65,
df = 2, p&£.001), but not for second or third grade, (see Figure
2 and Table &) Appllcat101 of Nemenyits test revealed that

Ingert Pigure 2 and Table 4 about here

color cues were utilized significantly more often when they
Appeared in the first letter position than when they appeared
in the middle letter or last letter positiars for kindergarten
(p£.001) and first grade (p<£.001). Middle letter and last
letter positions did not differ for kindergarten; however, for
first grade, color cues were utilized significantly more often
when they‘appeared in the last letter position than when they
appeared in the middle letter position (p&£.05). Although an

i1
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overall significant difference was not found for second grade,
the Nemenyl test revealed that color cues were utilized sig-
nificantly more often when they appesred in the first and last
letter positions whan when they appeared in the middle letter

: position (p «£.05).

As shown in Figure 2, there was a very noticeable difference
in the way the children at different grade levels responded to
the color cue, Subjects at all grade levels utilized the color
cue most frequently when that cue appeared in the first letter
of the stimulus trigram; kindergarten subjects showed the
highest percentage of color cue utilization for the first letter
(78%), followed by grade 1 subjects (71%), grade 3 subjects
(59%), and grade 2 subjects (57%). As expected, the second most
frequently utilized color cue was that of the last letter of
the stimulus trigram for grade 2 (55%), kindergarten (30%), and
grade 1 (26%). Hewever,'Figure 2 shows that grade 3 subjects
did not respond in a similar pattern to the subjlects in the
other grades., Color cue utilization for grade 3 subjed{s was_
nost frequent for first letters, followed py middle letters, and
then last letters. The differences were slight for grade 2 for
first letters (57%) and last letters (55%), showing that the
last letter appeared to be almost as salient as the first letter
in color cue utilization. Differences were also slight for
kindergarten color cue utilization for last letters (30%) and
middle letters (27%). The largest differences in favor of
first letter color cue utilization appeared in kindergarten and

grade 1,
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Control group. Differences among the letter position

choices were significant for kindergarten (9= 17.02, df = 2,
p £.001), first grade (;IL""‘= 25.34, af = 2, p&,001), and second
grade ( ¥¥= 6.16, 4af = 2, p&.05), but not for third grade.
Application of Nemenyl's test revealed that first letters were
chosen significantly more often for kindergarten (p¢=.00§1
first grade (p<£.001), and second grade (p«£.005) than both
middle letters and last letters, which did not differ in any of

the three grades. (see Figure 3'and Table &)

WS e W o e D WP el A b TP S G P e G O G SR o RGP G o R e P S L A AR et G b e ah s

For subjects who correctly named less than 16 alphabet
letters (N = 22: K = 16, 1st = 6), the percentags of cholces was
as followss first letter: S5i%; middle letter: 1§%; last letter:
30%. Differences were significant at the .005 level (ﬁﬁ’% 11.00,
df = 2). Application of Nemenyi's test revealed that first
letters were chosen significantly more often than middle letters

(p £.001) and last letters (p<& .05), and last letters were

' chosen significantly more often (p¢.05) than middle letters,

Por subjects who correctly named less than 10 alphabet
letters (N = 17: K = 13, 1st = 4), the percentage of cholces
was as follows: first letter: Uh¥%; middle letter: 22%; last
letter: 3“5. Al though differences were not significant, they
did approach significance at the .05 level (j[‘b 5.56; 5.991
required). lAppllcation of ﬁemenyi's test reveasled that first

letters were chosen significantly more often than middle letters

13
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(p£.005), and last letters were chosen significantly more often
then middle letters (p £.05). First letters and last letters

414 not differ.
‘A8 shown in Figure 3, subjects at all grade levels matched

'.according to the first letter more often than they matched

according to the middle or last letters, Pirst grade subjects
showed the highest percentage of first letter matching (71%),
followed by second grade subjects (62%), kindergarten subjects
(58%), and third grade subjects (43%). Differences among
letter position matching responses were least noticeable for

third grade subdjects.

Generslization to Other CVC Words

For Task 1, the spplication of the treatments x sex x grades
X words design showed that the observed differences could be ‘
generalized to other CVC words. Tﬁ% results of thosze analyses
corresponded to the results of thé‘other snslyses of variance.
(F = MSpreat/MSTreat-by-words = 182.92, df = 1, 9, p&L.001; P =
MSgex/MSsex-by-words = .01, af = 1, 9, n.s.; F = MSgrade/MSGrade-
by-Words = 116.83, df = 3, 27, p«&£.001)

For Tesk 2, the application of the treatments x sex x grades

x words design also showed that observed differences could be

. generalized to other CVC words, (F = ”STréat/MSTrett-br-words =

28.89, ar = 1, 14, pL.001; F = ¥S5ex/MSgex-by- = ,03, af =

Words
1, 14, n.e.; P = MSGrade/MSGrade_by_words = 1-37, 4f = 3, 42, n.s,)
_ Di scuesion |
Whlle previous data (Knsfle, 1973) showed that enhance-

pent of pattern similarities with color or underlining
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cues was effective in facilitating structure detection (e.g.,
an in can, it in hit), the present Task 2 data revealed that,

g0 far as single letters were concerned, enhancement with color

_cues was effective with first letters. (see Figure 2) However,

for Grade 2, color cues in the last letter position were utilized
almost as much as cues which sppesred in the first letter
position. It would appear that color cues would be most ef-
fectively used when they are placed in the first letter position,
and, to a lesser degree in the last letter position, especlally
when we consider that trigram relationships are typically

taught in the beginning stages of resding development. Color

sue use in the middle letter position does not appear to be

warranted for kindergarten, first, and second graders when a

single lotter cue is used, at least in the context of these
dats, However, it should be remembered that the children were
got told to pay attention to the color cues., The fact that
thelir resﬁonses were influenced by the ceolor cues demonstrates
the effectiveness of those cues under that condition.

' A comparison of the Task 2 letter position data obtained
1n'the control group of this study with the data obtained by
Marchbanks end Levin (1965) and by Williams, Blumberg, and

" Williams (1970) shows that the choices made by subjects in this

study were definitely more biased toward the first letter than
iere the choices made by subjects in the other studles, Cholces
rpade by Marchbenks and Levin's first graders were more in accord
with the results of this study, but Marchbanks and Levin's

subjects chose the first letter approximately 2.6 times as
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treqﬁéagly as the last letter, and 3.1 times as the middle
letter. First grade subjects in the present study chose the
first letter approximately 4.2 times as frequently as the last
letter and 5.6 times asz the mniddle letter,

| Blas toward first letter cholces was found even for sub-
jects who had l1ittle knowledge of the alphabet, Although
Williams, Blumberg, and Williams (1970) found no significant

differences in the proportion of times kindergarten and first

grade subjects (N = 21) who knew less than 16 alphabet letters

made speclfic letter position choices, the present study did
reveal significaent differences, However, for the 17 control
group subjects in the present study who knew less than 10

alphabet letters, differences in letter position choices were

more similar to the findings of Williams, Blumberg, and
Williams (1970).

16

- Postman and Greenbloom*s (1967) position that "single-letter

cues selection should decrease as the stimull become more pro-
nounceable [?. 9él,ﬁ supported with data from undergraduate
stuc¢ents, was not in agreement with the present Task 2 data.
To the contrary, Task 2 control subjects showed more first
letter cue selection than subjects given nonsense syllables in
. studies by Marchbanks and Levin (1965) and Williams, Blumberg,
and Williams (1570).

The tendency to select rhyming words as being similar to
given stimlus words was demonstrated br the second and third
grade control groups of Task 1, This finding agrees with

previous data that children who can read words tend to use a
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rhyming strategy rather than s first letter strategy when
choosing similar words (Knafle, 1973). Second grade sub-

Jects who were given the color cue in the first letter position

gave twice as mpeny first letter responses as subjects not given '

:the color cue; third grade subjects given the first letter
color cue gave 1.9 times as many first letter responses as their
control subjects, (see FPigure 1) Therefore, the color cue
appeared to be strong enough to decresse the rhyming tendency.
The tendency of kindergarten control subjects in Task 1 to
match according to the first letter (also in agreerent with
previous data) was strengthened when subjects were given the
first letter color cue, (see Figure 1)

The main difference hetween the control group of Task 1

in this study and the analogous control group of the previous
study (Knafle, 1973) occurred in grade 1. Grade 1 subjects
in this study responded similarly to kindergarten subjects in
the previous study. Population differences in developnental
stage of reading were probably responsible for the observed
differences. The 46 first grade subjects in Task 1 of this
study correctly identified a mean of 4,93 CVC words; the 22
first grade subjects in the auslogous control group of the
previous study correctly identified a mean of 13,64 CVC words,
and the 20 kindergarten subjects in the analogous control group
of the previous study correctly identified a mean of .85 CVC

vords, -

17
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Table 1
Words Used in Tasks 1 and 2

Stimmlus Response Choice
Task
i. can cap ran
2., hit ' hid kit
3. s8ip six zip
k., rug . rub nug
5. 1let. led bet
6. bun bus fun
7. pot pop got
8. tap tag lap
9. [fig fix - dig
10, mnst mad sat
Task 2

1. peg : pat hen mug
2. Job Jig lot cub
3. ¥ag win pad fog
4., den dot Dbeg van
5. fig fan 8it rag
6. can cot lap bun
7. hit hog rid jet
8. Dbox but mop six
9. mud men cup had
10. gum get bus him
11, 1led 1ip wet mad
12, rug rim fun leg
13. sip set 1id hop
14, not nap log kit

15. tap tudb men rip
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Table 2

Task 1: Means and Standard Deviations of Pirst Letter Responses
For Each Group end Grade Level

s PAase Son [

T € ¢ L RTINS ¥ Y R e B R S ey -~ Ty ———

Color COnéfol
.Grade

N Nean S.D. N Mean s.D.

(n = 10) (n = 10)
K 30 8,40 1.94 30 6.53 2.35
1 23 8.13 2,72 23 7.52 1.77
2 22 6.36 3,64 23 3.13 1.00
3 30 3.77 k,01 30 2.03 3.04
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Table 3
Task 23 Means and Standard Deviations of Color Cued Responses
For Each Group and Grade Level

" ——— et .

-

. - Aty e et o -

Color Contrel
- Grade

N Mean s.D. N Mean 8.D.

(n = 15) (n = 15)
K 30 6.63 1.91% 30 k,53 1,52
1 23 5.34 1.76 25 5.00 1.52
2 23 7.43 b, 12 22 5.23 3.50
3 30 7.87 3.34 30 4,93 1.36

©
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Table &

Task 2: Proportion of Cholices Utilizing Color Cues (Color Group)

and Letter Cues (Control Group) at Each Grade Level

hikaman Lo M8 e Saharn I s pengmapent e

. Color Cue Utilization® Control Matching?’
Grade & Letter Position . Letter Position
Sex N1 2 3 N1 2 3
Einder.
| 15 76 .35 .36 15 .50 .28 .29
P 15 .80 .19 .2&% 15 66 .14 20
Grade 1
M 10 70 .10 22 12 b4 15 21
P 13 .72 .12 .29 13 77 .10 .13
Grade 2
M 12 .53 .38 .57 11 66 .2t ,13
P 11 .60 .28 .53 11 .58 .19 ,22b
G;adc 3
X 15 .68 .51 4o 15 .43 .23 35D
F 15 .51 .59 47 15 &% .38 23D

¢ - —

& Each of the three letter position proportions could equal 1,00
for color cue utilization.
b Numbers in the Control Matching group do not equal 1.00 because

of rounding error,

23
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Pigure Captions
Fig. 1. Task 1: Proportion of first letter matching responses
for color and control groups at each grade lavel
Fig. 2.Task 2, Color group: Proportion of cholces utilizing
color cues at each letter position for each grade level.
Fig. 3. Task 2, Control group: Proportion of cholces of each

letter position cue at each grade level,
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