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A’ ~p Abstract
v ;

To determine whether or not cognitive tempo influenced visual cue

preferences~in early readers, 65 kiﬁdergarten, first and second

grade child‘;n were tested on the Matching Familiar Figures (MFF)

.test and a cie selection/nonsense trigram test. It was hypothesized
- N

that there q;éld be a:significant'difference in cue selection strat-.
egies of subjecﬁbiat\each'grade and over all grades‘with positive
I scores, negative I scores, positive E scores, and negative E scores.
Further, it was hypothesized that there would be a developpental
trend in I scoresidg scores,.and on thehcue selection’ preference-
task. Results ofithis study.aré intefpreted to indicate that
cognitive tempo is developmental in nature. Trends in cue selection
for data pooled across all grade. levels supported the hypothesis
for an order by ranking of preferred cue; specifically, first letter,
llast letter,.middleflethr, and word shape. An/examination of the
data for the amount of influence 1 scores or Evscores had on cue
preference indicated that neither had any truly predictive ability
In concIusion, itwis suggested that since, visual cue preference is
not significantly influenced by impulsi;ity (I) or efficiency (E),
the initial ‘step in reading instruction could be the training of adl
.;_ subjects on initial position visual focusing on word recognition

tasks.
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The, Effects of Cognitive Tempo

on Cue Selection Strategies of Young Children

/

.\ Little research has been congucted relating cognitive tempo
curriculum areas. Reading especially requires mady sk lls charact fgtic
of reflective nrocessing, i. e., considering the differential adequacy
of‘several solutions. At the -same time those behaviors characteristic

of impuisive processing, i.e., initiating a reasoning sequencé without
sufficient reflectién on its possible validity, seem to have a

negative influence on the beginninglreading process. Since beginning

:

readers bring an established pattérn of hypothesis testing to.gew . .
learning situations, the manner in vhich-children process-the perceptual‘
input of print in beginning reading instruction will be influenced by
these stylistic patterns. If cognitive tempos can evoke dif?erent
ipitial'strategies in the reading process, a better understanding of
tempo and differential methods of instruction might suggest anetter
match between the two for children learning to read.

In the first years of school .whether they be pneschool or
kindergartéh reading readiness activities are initiated. Differences
in the children are significant. Levels of‘physical, intellectual,

: . o “
linguistic, and emotional maturity of the(children who are in one’

. —

grade can'very much more.than their chronological age. Visual
discrimination, auditory discrimination, and associative learning’
are all.variables noted as components of reading readiness, however,

~
\ a
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general intelligence.seems to be.the most'predictive factor in ‘
reading readiness“becauSe IQ test results oredict reading abilfty

in upper grades better than results of reading readiness tests
(Harris & Sipay, 1975). Sex differences in\reading readiness ‘tend

'’ to be small and 4lthough girls tend to become ready to read earlier
than boys, test results vary substantially from child to child "
(Harris, Morrison, Serwer, & Gold, 1968). .

Though there have been many studies of the variahles involved

in reading readiness instruction, feu Investigators have considered
cognitive tempo, i.e., the manner in uhich'children respond based |
on the amount of time taken‘and'the'number of errors made. Cognitiue“

‘tempo (Kagan,:l965a) delineates two categories of reSponse: '
Impulsives are descsibed as those child:en who tend to initiate a .
reasoning sequence suggested by the first hypothesis that ‘occurs
to them and/or report an answer without suffieient reflection on its

" possible validity' ﬁeflectives are described as those children whose
natural inclination seems to prompt them to.fEflect over the differ~

v

ential adequacy of several solutions. Not only are impulsires less
analytical.than reflectives, they'alstshow.sighs of being more
restless,)\ less able to recognize'and adhere to rules, and less able

‘to control movements upon request (Bucky, Banta, & Gross, 1972).

The reading difficulties of some children are aggravated by

;their restlessness, inattentiveness, and fidgeting (Harris & Sipay,

’4
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leéiS). Perhaps this is due to uninteresting subject matter; however,

1t may‘be a result of the.individual's learning style. There is some
evidence to'suggest that errors in vord recognition mav be’due more
to impulsivity than to a perceptual difficulty and that impulsives

tend to fall behind in reading by the end of the second grade (Kagan,

»,

‘L965b) o ' ’ “\,

~ . . {

Definitibns of reading vary, but most experts would agree that

. the processes involved for the proficient reader and for the beginner

? . R

do not completely overlap (Samuels, 1976). Reading for the beginner

is .a mechanical process inVOlving;letter'recognition, letter-sound

-

relationships, cue selection word rEcognition, sight word retention,

:numerous eye fixations, etc. Cue selection alone can be definedﬁas

the recognition of whole words by sight,.shape, phonics, ‘context clues,
e

the significant first half, or dnusual characteristics of the word.

(Spache-&-Spache 1973) and may be relevant to the speed accur;ky,
and progress made by individual children in the, process of learning
to read ' i “

Results of the limited research done relating initial reading

experiences and cognitive tempo indicate several relationships.‘

(a) Impuldives makelpartial identity errors, meaningful and «
nonmeaningful substitutions, and suffix errors (Kagan, 1965b)

(b) Impulsive children in“first grade had the highest reading errors
by the e;d of second grade (Eagan, 1965b). (c) Impulsives made more

-
'
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errors in reading English words -(Ragan, 1965b). (d) Reflectives are

better readers than impulsives an&vyerform significantly better 1in
. . ! ' ,

vocabulary ‘in synthetic approaches (Readance & Baldwin, 1978),

"t

(e) Reflectives score higher in word recognition tasks in beginning
' reading (ErikSon & Ottos 1973) (f) R%flective first gradeuboys

score better onjtests of' reading readiness than impuksive first grade_

'boys (Shapiro, 1974) o - Y
Impulsives by definition make more mistakes on tasks than do
“u

reflectives Their reading ability and‘comprehension are, hindered

i

by their fast and inaccurate responses. ‘Some studies conclude that
hild's learning style can influence teading achievement regardlesS'
of the instructional method (Readance ‘& Baldwin, 1978) while others .
would argue that matching imoulsive teaching to impulsives and.
reflectivz teaching to, reflectives in early reading instruction Would
\show no significant differences in*reading achievement «King, 1972)
However, the skills used in decoding words‘by skilled ;eaders and,
those\used by very beginning readers differ. ’ Based‘on the fact that
each child brings various skills to the neu"instructionallsituation,

AU _ . ‘ .
rébding programs may need to alter their approaches to fit the

§ of the children. Initial reading instruction
,‘trains children. ‘look for certain cues‘that give specific
.5.information, while Juring later instruction these cues,give Gay to
more_sophisti:ated cuel, An‘analysis of the cue selected most-

.
k]
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frequently by early readers reveals that first 1etter is the preferred

’

cue’ (Marchbanks &. Levin,“1976), with word shape the least preferred

and thus perhaps the least effective cue. The impulsives visual '£7
scanning processes indieate a global nature (Siegleman, 1969), a v
:kfact that suggests a match to the configuration cue usgd in identifying
word shape. If the cue preference is predictable by cognitive tqnpo,
it might suggest that a training program ‘to change the preference to
- the more efficient first letter cue - would not be effective. Heerer,
if impuIsivity is not a good predictor of cue. preference, programs
i

“to alter cue se1ections could be suggested

- . —

‘ The purpose of this study is to examine the poss{bilities of
suggesting a match betWeen the 1earning style of the chi1dren and
the specific method of cue selection introduced in the initial
readd?g,instruction so that possible training programs geared
specifically to impulsives or reflectives could be created to
maximize theoopportunities available tq all children.

Methods and Procedures

+

To determine whether or not cognitive tempo, did indeed influencec )
visual cue Qreferences in early readers, a sample of 23 kindergarten,
24 grade one, and ld grade two children who were enrolled in"a small
» school in:a;community of 45,000"were used in this stud}. Each of
the children'in the three grade ievels was given the MFF and a cue

selection preference test developed by the author to determine the
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.focusing point of the visual attention in nonsense trigrams;

- .
In a review of the literature on the MFF an alternative scoring

procedure was suggested that includes ala subjects in the sample
rather than the reflectives and impulsives alone (SalLind & Wright

1977). 1t also ‘attempts to separate tempo and cognition Rather
1 T
than using the median split suggested by the MFF, an impulsivity D

1

score is generated from raw latency and errors (zo - %1),“where Ze
equals a standard score for errors and z; = a standardLscqre for ,
. \ .

latency. Large positive I scores are then indicative of impnlsivity

and large negative.1 scores‘indicate reflectivitya An; efficiency
\
(E) score is then generated from the raw data in a similar manner

(z¢ + z). Large positive E scores indicate inefficiency (slow

'inaccurates) while laf’/ negative E qpores are indicative of

efficiency (fast accurates). : o ‘ ) , '
ngetheses ' //// “ =

It was hypothesized that there would be a significant differenceg
in cue selection strategies of subjects with highly nositive lgsceres,
\i.e., suhjects with highly positive I scores were h?pothesized to he
more global than other subjects in their selection indicated by
their choice of alternatives most like the standard in word shape.
Further, it was hypothesized that there would be a developmental

trend among young children toward théﬁaelection of a firstxletter

and away from word shape.. ) : . o
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: The’dan‘wére'pooled across all grades dand z scores were

, Co : o ' :
determined to calculate I and E scores. The resulting means, .
standard deviations, and the distribution of positivg and negative

- I and E scores are shown in Table 1 and 2.

Ingert Table 1 about here

Insert -Table 2 .about here

\ .
Table 3 shows a breakdown by grdade of the I and E data presented

-

in Table 2. Frequencies are indicated for poéitive and negafive‘l
and E scores at each grade level and show that impulsivity (l scores)

. 'and efficiency (E scores) are influenced by grade.

2
-

{
T

Insert Table 3 about here

An examination of the cue selection data shows once again the

-

‘felationship between the I and E scores and grade, and élsq indicates
thé_possiﬁle relationéhip between gf?de and preference for'a pdrticulér
mode of cue selgction, ire., as grade increased, the méaﬁ_nu@her of
‘times fi;st let'tef is chosen increaéed (see Table 4). It also shows

a reverse pattern between grade and word shape, i.e., as grade

.

-

)

10
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increases, preference for word shape'declines. If one were -to

disregard the first letter choices and look closely at which cue has
'the most influence over selection beyond first letter, the results ;
‘are that last letter is most often chosen in kindergarten with middle

' ,
1etter chosen in grades one and two. ..

a

Insert Table 6,about here .

‘fhe Pearson product-moment correlations calculated for these data

ghow ‘the relationship more clearly between grade and first letter

!

—x = .27, 2_<\.05) between grade ‘and last letter (r-= - 24) between
grade and middle letter (r = -,02), and between grade and word shape 2/
.(£_= -.52, p < .05). The significant negative relationship between
gfade and word shape once again indicates-that as grade increases, ‘
the preference for word shapeldeclines: The significant positiVe:
relationship between grade and first letter indicates that as grade
increases, tendencies toward first letter choices increase.;,

The. raw data for cue selection were ranked for each subject to
.determine the order of preferential strategy, i e., for an individual
subject with scores of nine for firgt letter, four‘for last 1etter, _;
one for middlevietter, and three for word'shape‘overfthe l6:trials,.

the ranks were one, two, four, and three, respectively. Data.indicated

these results. "first letter = 3.38, last letter .= 2.40, middle .o

&
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e 1etter = 2 36 and word shape = 1. &, once ,again dicating a .
N

"significant overall difference ih preferred cue . (X<(3) - 47 »03, L,

i

' p_< 01) This would suggest that the patternudf selection at. all
.grade levels'and over all és was non-random[*’c

(;It has been seen,thus far that there are relationships between

L LT

‘I scores, E scotes, and grade. It was shown also that there were

LIS \

some significant diffeiences between cue preferences at each grade
R

LN

i_level One important question that remained unanswered was whether

I scores, E scores,.or grade accounts for the-greatest amount of
. ' -

;uvariance ‘on each of the four dependent variables, i. e., first letter,

.~1ast letter, middle lette , d wprd ‘l.pe, both at each separate
;¢grade~1eve1 and over“all the grades. | .
. o DRTART

| ' | . ca
The multiple regression analyzing the above variables indicates

that 15 percent of thé variance (2_< 01) on first letter-selection

;is accounted for by E scores in a negative direction with an

increase in grade accounting‘for an additional tuo percent ‘and I scores
A\

,in a positive direction accounting for another one percent (see Table

R

?15)4 The cqmbined entries accounted for 19 percent of the variance on

. N
first. letter selection (2_< 01) It should be noted that the

1.variance attributed to E scores in part results from'the faet that

1 -,

.the effects of that variable were assessed first in the analysis and

Y

the{bther two " variables shared some of the variance. The‘entrance '
-

" of the secopd-variable is independent of the-first-hut shares some . e

. . R . ) . .4

% L ' \
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Variance th'the,third; The entrance of the third variable is

Insert Table 5 about here

1]

k) -
+

independent of beth the first anH the second. This pattern is_v
eharacteriatic of the following atatement; as well. Grade accopnted
for six'nercent of the nariance (p < .05) for last letter selection
with‘E_scores in a positiVe'direetien and'l_seoree'in afpositive'
direetion‘aceonnting for anothervthree’percent andileea than one
pereent,.respectively; The combined entries accounted.for only nine "
pereent.of the variance (p < .053 dn middle letter, I scores-in a
.negativefdireetidn'for another.five'pereent, and .grade for‘less than
one percent, The combined entries accounted for 14 percen¥ ol the
variance on middle,Lletter. Grade accounts for 27 percgfit of the
varianee,(g’< .01) en word shahe.in a negative direction, indicating
a significant inverse relationahip betheen grade and the selectien'of
.word shape. E scores in.a positive direction~account‘for one percent
of the variance and I scores in a positive direction for: 1ess than
one pércent. The amount of yariance accounted for by the entry of
all three variables ia 29 percent (p: < .6&)~ |
Since grade contributed significantly to the prediction of three ;

of the dependent variables, the data were analyzed without taking

grade into consideration (see Table 6). -Significant contributions

13
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were then made by I scores and‘g_ scores on first letter, middle

o Insert Table 6 ‘about here

letter, and Word s-lfape. E scores in a nega'tive direction accdunted‘
for 15 percent of the variance (p < .01) on first letter sel&ctig?n
with I scores in a p'os:lt:lve direcﬁion coht.ributing less than one
'percent,, for a combined total of slightly more than 15 percent c\of the
variance accounted for the combined entries (p < .05). - ' 9
On last ieﬁt‘er, E scores in a positive direction accounted for
.sfi; percent of the variancé (p <. .05), while I scores in ayitive
difeqtion aécounted for another one percent, for a combined ‘total o
seven percent. On middle letter, E scores in a positive direction
accounted for nine percent of the variance (p < .05), while I scores.
in a negative direction accounted for five percent (p < .05), for
‘a combined total of 14 percent by both entries (2 < .05). E scores
in a positive direction accounted for 10 percent of thé variance on
word shape (p < "."(55),‘ while I s.cc;res in a positive direction accounted
for four percent, with a combined total of 14 percent ‘;ccount'ed for
by both variables (p < .05). |
The greatest amount of variance on first letter wﬁs'ac'::ou'nted

for by E scores.in a negative direction, and the greatest amount of

variance on last letter, middle letter, and word sha'pe was accounted

14
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foﬁig;lg_scores in a positive direction. This indicates that the E

,
.

scores are bg&ger predictqors of cue preference than the I scores.
Discussion ' -3 . ” ; :

. Historically, classroom iné;ructioy has been geared to fit the

e ,style of the teacher rgkﬁer than the learning style of the
chilé en. To maximize the qﬁtput ofreach individual child requires
an analysis of many different variabies 1nf1ugncin§ the learning
sitg?tion. Tﬁis investiggtion was an attemPt t;_analyzg two of these
vafi;bles:‘ cognitive tempo and cue selection in trigram recognition,
to éétermine whether or not cognitive teﬁpo(did indeed.influence the |
mefgbd of selection. o | |
; Results of this study Qre interpreted to indicate’cognitive
te&pb is developmental in naturg. Specifically, kindergartenlchild;en
afE more impuisive than firgt grade children, who are in turn more
iﬁéﬁlsive tﬂ;n second gradelchildreﬁ} ftmé scores increased wifh
é;ch addition#l grade and error scores decreased similarlf. The
;éveréeb‘ aléo trué, i.e., second gfade children are more efficient
fhaﬁ g:::: grade children, whé are in tutn more efficient than
.Finder;a:teh chiléren. : '
| Tfends in cue selection supported the hypotheses for an order
by ranking of preferred cue;.spééifically, first letter; last letter,

 middle letter, and word shape (see Table 4). These results are

similar to those found by Mafchbanks and Levin (1965). 1In addition,'

a

, 15
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within each grade first letter was chosen more frequently than any .

.

other cue. These findings,‘toa, are similaf:to tﬁoée of Marchbanks
and Levin (1965) but also to thoSé of.W1lliams, Blumbefg,iand Wiliiams .
(19;0) and Rayner and Hagelberg (197§), However, a post hoc analysis
using the sign test to fina the diffefénce between'firsg lettér and _
last letter using thé kindérgarten and.grade one score; only feveals‘

significant results, z=4.,14 (p < .01). These results ind{cate a

particularly strong preference for first letter at all grade levels

N

and across all grades.

Previously, impulsives have failed to develop a systematic‘
strategy for effective éearch and have?shown p;éferencés for global
scanning on the MFF when compared to refle;tives (Siegleman, 1969).
It would seem from Siegleman (1969f that impulsivityvéould account

i . .
for more of the variance on word shape than on the other three cues.

An examination of the evidence presentedain Table 6, i.e., the effects
of I scores and E scores as predictofs for cue selection preference,
1ﬁdicates that the E scores account for the most variancé'on each of
the dép%ndent vériables, suggestfhg perhaps that preferred visual

cue seléctions_are mo?e a product of cognitive efficiency than of
cognitivé tembo. An examination of the_l scores reveals, however,
that 1 écores in a positive direétion'do account fof four percent.of

the variance on word shape, one'pefcent on iast’letter, and less than

one percent on first letter. Indeed, impulsivity accounted for more

- 16
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of the varfance on word shape than it did on the other three cues;

howeverfzﬁscoreé are not a sigﬁificant predictor of any preferred cue.

A Breakdown of the_ data by gfadé reveals correlations for

kirndergarten (£_=;-.19); grade one'(£!= —.13),'aﬁd gradé two

.

r = -.63); p < .01),’1ndicatlng an inverse relationship bétween‘g

scores and first letter preferenqe.at;all grades, sighificant-only in

-grade two. The multiblé regression revealed that negativezg_scores

accounted for four percent of the variance in.kindergarten, two

¢

- - :
percent in grade one, and 40 percent in grade two. This suggests -

-

" more evidence in support of first letter being the most salient -4€ﬁ
visual cue for students after two years of reading instruction.

Summa
B

-« -

The main focus of this study was to determine whefher-or not
cognitive tempo could be a significaqf predictor.of visual cue
prefefences. In general, it is concluded that other factors have a
greater influence on cué.prefetence than cognitive tempo, which in
this studijasant # good predictor. If impulsivity were a'pignificgnt
predicfor éf word shape, furthér training research would be siuggested

using beginning reading progfams geafed to Specific_cpgnitive tempos
of the subjects to accomodate the diffe;ences arising from thé style
and from the inability of training to significantly altef impulsivity

itself.‘vBecaﬁse, however, impuléivity was not a significant prgdictor

of word shape, one need not assume that cue selections cannot be
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trained. _ 2 \ ' - /
In conhlu;ibn, fﬁture research might investigat‘e the effects

of .fa'mil'iarig'a‘tion” over a va‘fiety of tasks fégardles’é of individual
. \ : . -

differences in style to determine how both the processing rate and
efficiency are effected. Further examination of these issues and

others should yield a more enlightened perspective into effevctive-

and efficient teaching strategies in the curriculum areas.

t : . - N

18
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Table 1

Meahs and Standard Deviations for Crrors and. ¢

. Latency for the Total Group

-

-l

. - Errors - " Latency

Mean oot o 1603 0 119.28

Standard - B 2.7 68.80
deviation ROSEYER ' |
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w - oy Table 2 R
i Distribution of 1 Scores and t Scores
for the Total Group '
? - . -
SR Y Direction'of the score
5 . . T -
- \‘ ' Lo . <
1 scores - S 32 o33,
E scores. ' I ‘\ 32 33
' o/
[ Q ‘
1
d £
; |
J
> -
/ o
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Table 3

Distribution of 1 Scores .and £ Scores at Each Grade*evel
* Using Data Pooled Across Al Grades? :

o Direction of the scored
I S te o r
i Kindergarten - - Grade one . Grade two_
1 scores 16 1 12 . 2 o4 14
-E scores: % 1" 10 YA 6 12
. v B _
,
" |
N . ] , :‘~t_=~;."'-
. ) #
g .
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rd R
: . - ’— -
Means for 1 Scores, £ Scores, and Cue Selection , .
Preference Scores for all Grades - o

. mmi—e—a= = e e erme s ==

~

o heans
Kindernarten Grade-one . Grade two .

-1 scores - 89 - -.16, s -;Qi
E scores AT B T -3
First letter o | 6.96 | . 8.96 10.33
Last letter 361 2.03 2.2
Middle letter . 3.04 a9 2.78

C‘ord shape 2.39 1.17 .67
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Stepise Multiple Regression Analysis for Predicting Cue Selection
Preference with | Scores, £ Scores, and Grade as Predictors
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