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ABSTRACT _

The relationship between learning style
(impulsivity-constriction and stability-anxiety), reading scores, and
scanning performance was investigated. Twenty high school students
enrolled in a precollege reading and study skills progran
participated in an B0-trial (10-session) scanning experiment. The
task involved searching for a target sentence enbedded in a page and
responding by pressing the appropriate button on a machine. Errors
were of two types: when the wrong button wvas pushed or when response
time exceeded 1 second. Data analysis showed that the pean scanning
times for session 1 and session B8 vere significantly different
{p<.01) and that there vas some improvement in accuracy. Correlations
hetween mean rate scores on the two sessions was high (.78) . Both
mean scanning time and mean number of correct responses did not
differ significantly between (1) same vs. different context, (2} oral
vs. writter stimulations, or (3) male vs. female subjects. Slow
scanpers were more constricted in application of strategies, vhile
fast scanners reported more variability in eye movement patterns.
Multiple regression analysis of test variables in a pretest battery
and initial scaaning speed revealed that the highest correlation
obtained vas between impulsivity as measured on smith'!s I-S Scale and
scanninc rate (.65). (AW) ' :
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Although a number of investigators have examined the relationship
betvween cognitive style and/or personality factors and scanning speed,
their studies have typically been concerned with the rate of scanning
for target characters (letters or mumbers) from a mabrix, not with Locat-
ing a meaningful phrase or insﬁr&ctien in commected prose.

That scanning speed and accuracy may be related to personality
characteristics is suggested by some of the recent reséarch on deviant
populations. Attkisson (1971) found that the perceptual span of chronic
schizophrenics was significantly sﬁgller and less steble than that of
normal controls. On the other hand,’MESSick, in a personal communication,
reports that simgle schizophrenics scan widely to find evidence to
confirm their negative self-image while paranoid schizophrenics scan
widely for signs of tThreat.

Iﬁstructers in high *chcol and coliege reading progiams have long»

ohserved that somg students fa;l to 1mprove thelr readlﬂg rates and do

aot deveiqp sLi” ﬂWg and scgnning skllls dESPlte great efforts. Such

- } students are often deSerbed as . "ccmpu151ve, Ar"constrlcted " '“rlgld“
N ~or “:.nflex:,ble.r, X | “ L | S
This stﬁdy was d951gned to 1nvestiga$e thL reiamlanshlp between o

learnlng style, (speciflcally, 1mpulsxv1ty-canstrict1¢n and stabillty-a,{t'

'fanxiety)s read;ng scores, and performance ﬂﬁ a scannlng‘experxment S




involving potentizily meaaingful. material.

Twenty high school studentsl enrolled in a pre-college reading
and study skills program parbicipated in an 80 trial ‘(lC) session)
scanming experiment. The task in each trial of the experiment involved
sesrching for a target sentence enbhedded in a single~-spaced typewritten
page and, when found, to respond by pressing the appropriate button on
a machine. The experimenter presented the first phrase in the targeb
sentence (stimulus phrase) either orally or in written form. 'This
stimulus phrase was "When you hear the bell (buzzer or click)eos."

The subject was timed as he scanned the page to locate the rest of the
sentence, (i.e., the target phrase) "push the red (white, blve or ye;!_'l.ow)
putton.” Stimulus phrases and targeted phrases were randomly paired.
When S located the sentence ,- he then pushed the button on the machine
that matched the color gi—ven in the targeﬁ phrase. His response time
was reccrcied and his score on each trial was the mean number of seconds
(or fractions thereof) per line that it took to locate the target and
respond. Target phrases were randomly disteibuted on the pages but there
was only one target per page .2 ' |

Deta were ana.lyzed by sessions (10 'br:;a.ls). Each trial wae 111611111:1—
usglly a.clminis%ered’and each subaect was schedu;!.edjfc:- two sess:u:ns

ls-!;ud.ents renged from g:rade 9 thrcugh 12. Thirteen ﬁréi‘é males, seven .
, :E'emaltﬁs. Three were Drien'ba.l fcu:r Bla.c:k a.nd thirteen WhltEa ' : :
EA ccmplete descript:.sn af the e}fper:unantsl praced.ure and é};zxaratuu

niay be found.in Maxwell, Martha J . MBffects of Practice and Tearning
. Strategies on- Speed of Scamming for Phrases in: Meanmgfiﬂ. Material,"

" Reading: Process and Pedagogy, ’V’cl. Ly .George B. Schick: and’ Merrlll M. .

‘ " Vay (eds.), Nineteenth Yearbock of the Na.tlona.l Reading Conference, . S
thwaiﬂiee; W;.sconsm- Natlanal Readlﬁg Coni‘erence, l970= 226‘23)‘"/ e




Table 1
Maan Scaming Times for Total Group by Sessions

(N=20)
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Table 2

Cormparison of Mean Scanning Times of Fast and Siow Scanners
on Each Experimental Session

Session Fast Group Slow Group T-Ratio gignificagce,Level
Mean Sigma Mean Sigma ) '
1 .67 .11 .90 .14 4.14 .01
2. -49 .13 .76 .19 3.71 .01
3. .50 | .12 .72 .19 3.10 .01
4. .50 .13 .72 .19 2.94 .01
5. .46 .07 .70 .14 4,73 .01
6. -49 .11 .66 .10 3.76 .01
7. «49 .07 72 .15 4 .36 .01
8. .45 .09 .72 .16 4,70 -01

Note: Mean time is computed by averaging mean time per line for each
of 10 trials in the session and is expressed in seconds. The
total number of correct responses given within the time limit
average 8.7 for the fast group and 7.7 for the slow group.




(20 trial blocks) per day with the besting period extending over th

1ast two weeks of the program. In addition to conpubing mean scanning
time per trial and session, the nunber of correct responses was also
noted. TErrors wers of dwo kinds: 1) when the subject pushed the wrong

button, or 2) when the subject did not make a response within the one-~
second time limit. (The time limit per line assured that svbjects
Vpeead" ot a minimum of 800 words per minutes)

Scores from a pre- ..est. 'ba;EJrery comprising of the Brown-Holtzman
SSHA, Helson-Denny Reading Test, Reading Versatility Test, and Smith's
T-6 Seale> (a measure of Learning Style) were corfela‘bed with the mean
‘geanning Gime on Session 1 (Trial Block 1=10) of the experiment to
determine the extent to which the tests would gredicfinitial gcanning
ra%:e.—.

Resul'hs and Gonclus;cns.

Table 1 shows t.he mean scamming times _pér sessz_cn for the tata,l
group of 20 students. Differences in rates between Trial Elocks 1=10
and 71-80 vere statistically significant (p.< .01); and there was some
imprt;vemen't in accuracy i.e., the mean nlmiber of correct responses with-
in the time limit on Session 1 was 6.95 and on Session 8 was 8.7. The
correlation between mean rate scores on Session l.and 8 wa.s hlgh (‘E“ L78)
s i‘ldlcating 'bha.t althcugh S‘s s:.gn:n.ficantly reduced sca,nnn.ng time as a
| resu;l.t cf ;‘pra.c*bice,' 'l:.hesf tended to remain in thg same relative ‘-‘;pc;s:_ta.ons -

: in regard to each gther.

S 3I—S Scale clescrl;ptlan and rellablla.ty :.nfarma'b:.cn can-be" fcimd, in
Srith, Donald E.P.. Ec{.) I.earn:.ng; to Learn, New. York- Harccurt. Brace

L




Mta vere analyzed further by dividing the group in half hased on
their mean scanning scores on Session 8. fMTable 2 shows the results of
this anslysis and indicabted that the fast group book significantly less
time on every =2ession than did the slow group. Be "ween Sessions 1 and
8 the fast group averaged a 32% decrease in time taken to locate the
target, whilé the slow group averaged & 20% decrease. MHowever, the largest
gains for each group occurred between Sessions 1 snd 3 (Trial Blocks 1-10
and 21-30.) By the end of the experiment, slow scanners had not attained
rates as fast as fast scanners showed initielly.

The context in which target phrases were enmbedded differed on hélf
the sessions and remained the same on the other half. Administration
of sessions with seune versus different context were randomized.

Mean scanning times did not differ significantly between same versus

Gifferent context nor did mean number of correct responses i.e,

Table 3

Mean Scamming Scores and Context

b3 scanning time X correct
same context . .60 K , 8.7

different ccntesz - L. 8.2

The stimulus phrase was pre‘ahnted orallar on half the u*flals s.nd. in
wrltten fc:r*n on the other ha;L:E‘ These presen‘bai.;on cand:rtlons were B
'ra.ndcmzized by ;@ssiar | I 7

There WEI'E nc 51gn1f1ca.nt d:].fferences between the mean scanning ,:,ff _:

thl'ﬂé a.ncl the Qra.l versus wr::bten candlt:l.ens. ITczr weré 'bhera ch.fferences _ :

'- fbetwean 'I:.he mm’ber c:f cérrect respanses u.nder Qra.l a;icl:; written’ stmuius
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presentation conditlons.

Veen Scenning Scores and Stiwadus Presentation Condition

Stimulus Condition X time x_correct
oral | .60 : 8.h
written 6l 8.1

A possible explanation of this flﬂdlllgls that subjects looking at
o written stimilus---e.g., "when you hear the bell" may have repeated
the phrase mentally to themselves as they scanned and used the same
inbernal auditory prompting method when a stimulus phrase was presented
orally. Some students reported doing this. The finding of no signifi-
cant difference between responses te oral and written stimuli is consist-
ent wj,th the i‘:nd,n.ngs of much of the research literature on reaction
 bine. |

Distribution of Fast and Slow Scanners by Sex

There were no significant differences in the yroportion of fast
versus slow scannerg by sex:

Slow ~ Fast

Males - T 6

. Pemales 3. h

- I.earn:.ng Stra.tegles :
B Ba.ch sub;ect wa.s asl:ed. abmrl:. the methc:ds he uSed ‘bo J_ocate 'the -

ta.rget phrase at t.he enci c;f ea.ch Sess:.cn.,‘.;_f

» - A tmlca.l. s’crategy‘ :-e_pnrted by “fa.s-!: sca.nner' 1nvc:lved us:t_tg theirz RN

 1 flngers -l:Q gm.de them clc;wn the pa.ge and lcsek:.ng for ecnfig;rat:.an cue.s  ' : L



Cv“'.

Secteell -

i.€s, the "1LL" in bell or "zz" in buzzer. Others reported that they
thought "coler" and searched for color words.

Slow scanners tried and rejected more dififerent strategles but
tended o he more constricted in their application of strategies.

There was more varisbility in the reported eye movement patterns
of fast scanmers (i.e., some would scan down the left half of page and
up right side of page~--or glance down middle of page and back and forth
on each gide of middle.) . ! |

The most difficult phrases to locate were those thalt were spllt up
--npar*t on end of one line and part at begimning of next line, or where
there were other words that had ssme configurational pattern (e.g., one
selection had the words "black buzzards" three times and the subject was
to search for the phrase, "When you hear the buzzer.")

Several subJects tried and rejecbed such strategies as holding
page ot a distance and trying to look at the vhole page at one *Eimég

Slow scanners were more likely to persist with their initial strategy
e.Z., moving eyes in a Z-pattern but ,1301{5.ﬁg: at each line, while fast
séa.xmers vho continued to use a.v.;Zspattfern repcrteﬂ, tzhs,t they skipped
lines.

Results of the mlﬂ;tipie regression analyszs cf ﬁést variables and
:.nitia,i scaml:..ng sPEEd on the. exgerimen‘b slmw ‘that the I-S S"éal;;'
' Reading Rate in Part 2 of the Readlng Ver-‘-'a;t’.:_'l_:.ty Test (tecim;,ca.l ma.terial)
and Seamllng Ra:te on the Reading Versatiji.ty Test account. :ccr mcsst. of | '

the va.ria.nce (6’-&%) af 'bhe Ss‘ :m:.tial sc::f,,; N ra.tes Qn 'i:he e@eriment. :

(N_ate. the multz@le-R 'bei:ween these tests a.nd. scamn_ng ra e wa.s .80




and the highest zero-order corvelsation

T

and scenning rate (.65.) These wesuit
subjects who read technical material atb

scanners and can improve their scanning

cosaeldd. - F

obtained was between Inpulsivity
sugpest that impulsive, stable
a ropid rate tend to be fast

skills with practice. On the

other hand, constricted, anxious subjects who read technical material

more slowl

a result of scanning practice.

- arve likely to bz poorer scanners and show smaller gains as

These findings confirm earlier studies by Smith et.al. (1961)

which showed that college students tending toward impulsivity have a

higher rate of reading than do "constricted" students both before and

after specisl training in a reading course.
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