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a = The eye mcvéﬁents of -two callege gzaduates were

menitared 'in a study of flexible reading, which is-defined as the -
‘ability to adjust one's rate and approach to readiag accori;ng to> the -
-purpose of reading, the difficulty of the matérial, and one's . .
ikngiledge of the subject matter. The suhgects vefe told to read an
excerpt from a tenth grade biology textbgek as if 1t were a homework v
assignaent. Theéy were tested with detail¥®d &ssay and multiple choice ’
questions after reading the selection twice. The first- reading’ data
showed that subjects slowed down for ideas that tended to be

recalled,, for impertant ideas, for ;aeas that ‘contained new or A ok
unfamiliar information, and for ideas centalnlng & nigh number of
Erepositions essential to the gist of'that idea. hnaiyses of, the

changes between first and second feadﬂngs showed that .the difference

rate was correlated with meanlng unit importance ratings, the average
importance of propositions in an.idea, the ‘propositions-essential to

the gist of an idea, and serial position. The overall pattern of
correiations showed that the subjects read’ lmportant ideas 51 words

per minute slower ,and unimportant ideas B4 words per minute faster on

the, second reading than they did on the first reading. These data ' e
support the notion that macro and micro variations in eye movement L
Fatterns resulted from. flexible reading stt§tegies\undé2'Valuntary -
taatrol..(EL) ' ‘ . ‘ ' :
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' : Tinkef,~1947) Despite 155 impgftance, very little is. kﬁown abaut_ i’? }' P

P

Whenwasked tn chara:cérlze superiar feadefs, educatcrs single DuE> )

flexiblg}fgading}"the ability to adjust one's rate and appraaeh Eﬁ feading

i\ = it

: with‘the pufpase of Eeadingq With Ehe difficulty Df matérial anﬂ wiEh!i

ﬁﬁe s backg?@und ar‘kncwledgg of the paftiaular subject mat:ef (Weiﬁtfaug 'j}"
\. 5o : . )

1977, p- 1&9 ; e alse Fishgf & Hnntanary, 1977 Harris & Sipay, 1975 and

# L. B

E

'V:adéptablg reading sﬁra;egies and as a result, eduzatafg have not develapéd

’ effé;tive lessan plans fo teazhing ic. Dng feascn is thac flexibi]ity hgs

Ty ';

L

been trea:ed as a, madglating single strategy wﬁen it is injfacc a :p;g&und S

of fundamEﬁtal aqypnnenﬁ strategles répfeseqzing successive stages {n.the

‘\" L5

agguisitian p:acess. In-the present paper we use eye movemant records to

analyze and parsg out components of flexible reading. !

Some féseaf:hérs,hévé'exa&inéd'flexibility as a betweéh passage™
stfacegy using .total reading time over an entire passage as their main ST

response measure where typography and content. were varigd (cf. Fishef,J

?'iE?S; Rankin, 1974). We,. on ‘the G;hgthand; fallaw.thé lead of Shebilske

B

and Réid (1§79) Gha used eye movement records to analyze components of

flexible reading within passages. 'Shebilséé and Reid based their analysis

on a readiﬁg mcdél aa;arding to whiah eye movements are Eﬂntfﬁiléd by
\.’va i & St
reeagﬂitian“and»:Dmpféheﬁsion. Reca'niticn Prn:ésses map light pa rns

EEﬂtEﬂEES,'gﬁd pafagfaphs- (Several recent reaffirmat |

éf'feccgni;ian processes on eye movements have been made. (cf. Just and

Céfpéﬂtér;;19§0§ Rayner, 1975){ Campréhgnsian:pf@cesses map the é&tput

from recognition processes onto conceptual representations a?d build

l:an:epéual units into structured Internalized EéprSEﬁEaEiGnS-

. &
Y




'différenca was faund : Théy arguéd that

A*T*;antext:i}fgffécts’; f :
When they compared -

reprSEQEgdé;cmpanen;s‘a; 1nE?a—passag,rfexibilfgf/;

ingra=- with inéefhéassage L significant positive

i

:aéffglaticne'EThe pfesent

¥

is whether or not the units apaijf racteristics can .be used to shed 1{ght
.cn‘adaptablé.readiﬁga In Eﬁéiif'Seht study we-tested units and thefr

yped by asﬁgltipdiseiplinary’téam effort. !
i 1 ’ b ’

The units and :hara:cgrisﬁi 5 HEfé defined ffam thé point af view éhat whét
v g 1]
at "an authef has written and therefore ;he‘

s read is .as impartanc SS
H & ’!s‘ . . N ‘ »
and :hafaézeristics liké impaftance and

.

-_’ways ideas_are segmencedi
3§famiiiarit§'aféﬁexpgggég

\11ke fixation duration, fre

A

fixatians-fg

HEEhEdS ) ) ,‘ -

§§EQ§;;5; Twa'7ééhni:éllstaff empléyegsnaﬁ the fuman Engineering
D s \ - S ' :
_LabcféCny valunﬁéeyéd to participate in our éxpériméﬁﬁg Both had' received +
undergtaduacé :ﬁllégé deg?éés in ‘areas DthFE than biolggy.
. /1 . B




. dgcails Eﬂ this

. ward), and ver;ical eye pesitign was measufed with an acturs:y of

at their oWt pace pushiﬁg a buttgn to advance slides to new pages. They

questlons and that they would have éﬁ?éppéftunity to

the test. Tests of péfaphsasziz recall and multiple-

e Agparatus and Materials. He méaéuréd eye moveménts with the i

}Engineering Lab’fatéry.pag Aberdeen Pfoviﬁgfcrbund Haryland. Further

kY

‘ree iEWiﬁg system are répcfteé by Manty (1975) f Reading

ma;erial was prc ,,,,,

e::ed onto a- 2&" X ﬁD gcreen ‘located 1.7. mecess in ErnnE

Df readers whg sat in an easgﬁchaif wichauE head festraints-- Since ail

RS

EEEQfding equipment was located in a SEParate room, subiects were not aware ’

% . \.‘ ‘F'ﬁ .oF

_giac theif eye maveménts were bdeing Wonitored. Calibfatian vas

ac;eﬁplisheda;n tasks ;hgt did\nut give away 1:§*Efdé_§qrpcseg Horizontal

eye éqéf;ign'ﬁa%_measured with an accuracy of appréximétel§ Ié‘fé.lettéf .

= 3

appraximately 1a (one: line) This TV basad manitufing Eystém utilizes a

PDP,. 11[2@ and PDP 11/55 far pupil/ifis aﬁquisician and gn-line analysis.

A Tektfanix hafd :ng uniE prcvides scan—paEEEEns of segmented fixations.

The text was a 2866 wqrd excerpt f:cm a Eenth grade biﬁlagy Eextbagk

* L

(BSCS Greeg Vefsian, an editien) typed in pica aﬁd double spa:ed with

_,abauEQIS lines per page. ' S _;s

¢

?f@iédufeg Sgbjects were told to read the ex:érpt as Ehey would

3
*

Drdinarily read suzh a passage for a homework assignmgnt.r Théy pra:eeded:
’ &

were told that they would be tested with detailed ess

|

Y aﬁd multiplé choice

leread the text before

helce fgllaéed the
segénﬂ reading. . .
Reﬁgégs “ -
Sgye:a{ pgelimﬁfaty analysa5:§553553§ the :epresehtati#engsé;gf our -

s

two readers. Recalls proved cgmpéfable to those givén by ﬂqiversityfof

%

: . I '
“‘ v ‘J P



wates in our previous experiments and’ that’ reading rates
sollege student norms. One reader averaged 232 Words

“irst reading and the)ﬁthef averaged 335 words per

 i?g§§ge_féa£iﬂg £€f§5'%@? :gliege students is;aéﬁuéﬁZBQ wgrdé
te faf‘égsy‘ﬁété}iai (Té?lar: Ffankénp@hiiAQAPé:Fe, 1?50).,
Sééy ;gghs‘aﬁé ﬂiéiéal re;££é$; Iikgitﬁ352~in’Fié;fe ;§1§f critical
saramesees iflegéﬂ'éixag;an likeAduratién; location anﬁf;gééaﬁée from

aviu .. .ixation were analyzed. Each reader produced ‘more than twelve
C ! .i } ) . A * §
theusans data points for each reading.  To overcome a-potential \

overwhelming problem a hiéfiféﬁiéai)méthad of data énalysisAwés=dévised-5~

First égaly:edfﬁerefmazra-ievel-aggregates of eye ﬁdve?entsj then the

"micro~parameters af’individual fixations. - ::  ‘ .

\ A L , ' ' A
The, macro-level’ analysis- measured modulations in reading rate as a

Euﬁcﬁian'@f méaning‘uni; ;héfaétefistigé- For each méaning unitlthraé’ .
scores were averaged ovet. both subjects: reading rates for the first

S

_and:SEéSﬁd readings, and thé,differgﬂ:e in réte'b;tween the first and .

L]

second-reading. ' These data were then correlated with'thg'fifst}fééﬂiﬁg

rate and the difference Eaée.éi;hA;he 18 méaniﬁé unit characteristics shown

£
. !

‘in Table 1. : . T e

7

. : x
. . - X -
= f . . = . . E
. - e s e s LI
B : ; _
R = FE
2.5 i

£ = 51:-17)-t : Ai A vi-J ’{‘

Insert Table 'l about here

.
s ; v, : . . . .

The results of the gnalysis'ef the first féading dét§¥5haqed that

subjects .slowed dcyn'féﬁ i%?as thaééﬁendéd to be récalledt{E = =12, p =

;C:IS), for. important idcas Cz = ﬁ;l7, p= 5;0?). for ideas that' contained

ﬁeq afsﬁnfgmiliatviﬁfé:matién (r = .22, p,= <.03}, and' for ideas contalning

a\highiﬁgmbeg of prepositions ESSEHE131§EQ>EhEA%iSE of that idea (r =11,
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Aruitoxt provided by Eic:

(r. = .Aé,vp{aﬂDl)j'thé avefage'impéfﬁaﬁQE'af prapa§1;;cqs in an idea(r =
S BT e G TR R PR =

 Ané1yéés‘ﬂE the changes bécwéen first-aﬁd'ééaand.ﬁeadings’éhaweﬂithat

1

the d;fference rate was corrélated w1th meanin g g‘ E imp@rtanﬂe,fatings

Al -
L o

.50, p<.001), the propositions es;entiatrgé_thg,gis: of ‘an, idea (r = .30;

Eﬁ.Dlj;ﬁana séfial pasitian (r = ;.Zaj-p{.Dl); fhg ééffelséiéﬁ with sgrial

t

pa51ﬁlcn Lndltaﬂes that on a sgcand read;ng sué;e::s Slawéd down more

ICQwards the end aE che passagé. One pas ib f explanac;an for this is that -

'Ehére was more impaftéﬁi ‘informat ion near Ehe end of. this passage.
. L J R S ) oo .
The overall patzgfn'af EBEEElaEiﬂﬂS shéw .that readers modulate théif

rate in accord with the Eamlllarxty (old ‘or. neul/af information on the_

B = & ) ‘s \g } ‘ = * -
first reading, spend;ng more time on new rnfa:mat;auk and to whéthar_
7 7 . . . = 7 . . ? A- ) ‘)! I; . . . » N ) N » 7 . ‘
information is viewed as important or unimportant on the second reading. '
The mean reading rates for importdnt -vs. unimportant ideas are of special

intéfést. On ‘the first feadiﬁggiﬁhé-subjéﬁts %éad.impartaﬁc,and~'

¢ - . : 4

gg1lmpﬂf§ant Ldéas at rates af 280 wpm'-and 288 wpm respectlvely 'On - the

ii{gl: 3 “ ! X w
secand feadlng; Ehéy read lmpartanc ideas at the rate QE 229 wpm. snd

a
4
1 3

unimportant ideas af the rage of 372 wpm. Th : s ‘thege sdbje&ts_reéd

¥ . = P

important ideas 51 wpm slover and unimpqr;&ﬁtj,ﬁgas 84 wpm faster than they

did on the Eirst reading. Even with two subjects, the test of this
interaction with a.t test with idea units as -the random variable, resulted

=

i A

3.60, p<.001, effect

in a pcsitively*biésed but significant, t (72)

giving power to our finding.
Since importance was the most influential meaning unit characteristic

&

in our macro~adalysis of aggregated eye movements, '‘a micro-analyses of
individudl eye fixations comparing fixations on important and unimportant

i

: R o \ : 7 ,
ideas followed. Differences in fixation duration, number of regressions,

and interfixation distgnce were analyzed. On first and second readings

i # 3 . . =

2
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ERIC
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. o .~ Discussion

a2 s

: T . . i P L oo\
" on important ideas while intérfixation distances 'were relativel

= - =

More specifically: lj-mean'fixatian~égraEiQnS'gf 276 msec. fo

‘ideas vs. 240 msec. for unimportant, 2) 4 regressions per impor
“vs.-l regression per Unimportant unit, and 3) average interfixat
distances of *4.28 degrees for important ideas ys, 4.46 degrees fc

W
.6

_.unimportant ones: -It was not infrequently that readers finished a\meaning -

“unit (most likely an important unit).and then made 4 large regression)

somefimes back to the first word in the idea. °This result not only fi&éals
B ! . : B L N i - %

s

an interesting reading strategy and.pfcvideé¥sﬁppcfz for comprehensi
effects, but also adds construct validity to our meaning units.

The data reported support the notion that macro and micro variations
in eye movement patterns 'result from flexible reading strategies under ‘\

éaluﬁtary control. At times the %ariaziaﬂs_earfaspand to and seem
determined by the text, while at other times variations reflect the

" subjéct's view 'of important information. That is, subjects could have read

impaftant‘aﬁd unfamiliar material faster if they had chosen to do so.
This inCEfpfeEézicn’wili be further Eésﬁed in future experiments that will
manipulate variables like the purpose for faéding, ba;kgréuﬂd knowledge,
~:EEKC-£EdUﬁdEﬂ§yi aﬁdzgﬁd of ‘sentence/idea unizvintég;atian time. o
The prospects for future research ére especially bright ccﬂside;iﬁg

> that adaptability and generality of our reader—-based procedures for

a

utilizing and characterizing reading in applied content area settings.

Karmiohl (1979) recently épowed'that reader-based procedures can detect



h - K : . o i
af,.!‘ .
2§§§ééxts liEE'EEaaigg‘a Passaze'pnimaﬁilqing-Ea'ﬁﬁsiﬁéss:séudéﬂéé af'éa?gl
»s'=?;: : psy;hél@gy students. Reécent pfellm;nar}‘écudles usl;g Karmlahl 5 m%ter131§
!‘ ‘”f '1*5hGUEd chat fEadEfS mové. the;r eyes d1EEergnE1y degéndlng-ann an Ehey .
pétcélve the ﬁéxt structufe_' The adapﬁabxl;ty af ‘our read jbéS'dv o

prazedufes contrast sharply wlﬁh Ehe llmlthtlans nf fatmal Eexﬁ grammafs

= = . . . e o . 5

. 7@:

ti

Just & Carpenzér 19553 Fcrmal grammars meqsure nnly the structure Ehat!

¥

77 see’in a text (gf Sheb;ls&fr 19&9)5

& . . I ¥

.é‘. ! . : o
WhLlé a fgrmal~tgx: gfamma:.appliés Ea‘aﬁexdiscnufSé style others in

Du: fESEEEﬂh gfoup have 1dEnELflEd and measufé% a varlgty of dls:curse

-stylés in textbaéks (Cf.'DéESE— 1980). The adapzabiligy and generality of

s B
% : i f

p

d;ffeténces basgd on ba:kgrqund_ Baﬁkgfaund effééts were shown in the

- present gtudy when 5chdéﬁcs regulated their eye movements according to
whether information was old or new. Individuals also differ iﬂ»cheif

familia rity with various styles of dlsccurse and in Chélr ability to

B } -

discover madifiers and to make infaréﬂses. The present study represents a

stafﬁlﬁg poin{ from thch to mowe toward tampfehen51ve analyses of

1ﬁd1v1duals performance. .
Specific recommendations for teaching may be premature, but some

suggesc;ans for application are appfﬂpi te and timely., This project is

based upon the -eritical assumption that, the mechanics of reading are
largely controlled by the level of understanding and not the other way

around, Therefore, the path of previous attempts to improve reading by

improving the _mechanics of eye, movements (cf. Tinker, 1958) goes counter to

¥

ERIC | C 9 L

Aruitoxt provided by Eic: = , .
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. - : o ‘ .K ) ¥ o VDV ) . ?7>77_v
our purpose. For the most part, eye movetment measures willsremain in the

v labotMtory ‘and provide one of several converging operations used to infer

4
13
d -

effective, flexible feadiﬁg strategies. Our gaél- will be to.encourage the

use of fLe;xib_le stfatég_ike‘s -an"the »paffzv'@f the reader éﬁd Eé i»ﬁEdEm‘clje ‘Eex::
writer ar’_x,d‘ producer about the fa:ilii;ariv ;aéslpe;l:lév'::fi tsg?e e.'fffic:i.é;nti: ‘text -
analysis.. AE.; the classroom level we are eﬂr@ff:l-in_al:ing auf-_résea’f:h éf;n
with Eeacher;:in gﬁ, attempt to make our ;giaité avisﬁuﬁdneﬁpifirzsi Eﬂuﬁda’;i}:n |
for developing effectual lesson ‘plsns “Eor Eea’;l{i’ﬁg El’éi;ilble." reading,

[
9

i
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Tabla 1
MEANING UNIT CHARACTERISTICS

MU Regaiigf Proportion of Subjects Reecalling MU.

Average Importance of Propositions in MU.
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