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ABSTRACT

This study examined the adaptability of reading rate
to passage difficulty under different conditions of task-induced
processing. Sixteen experimental passages varying in subject matter
and ranging from 85 to 171 words were selected from a set of 32 texts
rated for comprehensibility. The eight easiest and eight hardest
texts were selected. Another eight texts were selected for use as
practice passages. Two word lists were generated for each of the 24
texts. The type of word match determined whether the reader need only
attend to the physical features of the words (Search Condition) or
vhether the reader had tc make semantic interpretations of the words
(Memory Condition). The subjects were paid high-school valunteers.
Thirty-four served in the Search Condition and 34 in the Memory
Condition. Subjects in the Search Condition saw the list c¢f words
they had to match with text words before reading a passage. Subjects
in the Memory Condition did not see the 1list of words before reading
a passage. The results indicated that readabiliity would have 1little
effect on rate in the Search Condition when subjects matched wqrds on
the basis of physical identity. Matching for synonymity in the Search
Condition caused subjects to read the passages more slowly. (HR)
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The hypothesls 1s suggested here that resding rate only becomes
contingent on a text's readavility when ”eadabiljtv influences
the cognitive processing invoelved in performing the experimental
task.

The present study examined the adaptablility of reading
rate to passage diiriculty under different conditions of task-
indvced processing. A word matching task was used to produce
the inferred cognitive processing. Cslfee and Jameson have
already demonstrated that differences in task-induced processing

can affect reading rate.

m

As chown in Table 1 of the handout,; the i1eading task
was structured so that the reader either had to match words
while reading a text or had to remember the passage for &
subszquent word match. The type of word match determined
whether the reader need attend only to the physical featuresz
of the words while reading or whether the rcader had to mske
semantic interpretations of the words as he read. The |
techniques for achlieving these conditions will be described
later,

Tne expected effects of readability on task-~induced
procacsing are shown in the 3rd column of Table 1. These

cxpectatlions about the effect of readabilityvon processing

$d

”

cnad o the predictions in column 4 about the influence of
roada®ility on reading rate.

In the Sesgrch Condition, the reader should be able to

CGuuG UL Ll WMAVT Tepr physical identity by attending
tuv euch b2l word seperately The semantic and syntactilc
O

[ﬁ{ﬂs context of words can be ignored in this taskx. Therefore,
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Aruitoxt provided by Eic:

in the Memory Condition. To perform this

g

readabllity was expected to have ne effect on reading rate,
When readers search Tor synonyms, on the othef hénd,

word context becomes an important factor. This need to make

semantic Interpretations of words in the Search Condition

was expected to slow down reading rate in general. In addition,

readability was expected to have some.influence on rate, since

obvlousiy werd comprehension is related to readability.

However,; the Search Condition readers who match for synonymity

should confine thelr ettention to within-sentence constraints,

thus limiting the efTect of passage difficulty on rate-.

Reedablility was expected to have 1its greatest erfect

were exrected o remember the gist of the passages since
passage length ruled out rote memorization as an effective
strategy. Text difficulty is known to influence the ease
with wihich passage meaning can be remembered; therelore,
harder texts should be read more slowly in the ienory Condition.
The reader's knowledge about the general type of word match
he would make after reading a passage was expected to have
ittle influence on reading rate in the Memory Corndition.
Rozders were expected to try to remember the overall meaning
of & jypassage regardless of the type of word match.

Tn=e matching task used in this study reQuired that readers
icate the words in a word list that.did not match words

in the text. The non-matching words were identified after



O

ERIC

Aruitoxt provided by Eic:

-4 o

8 Gext was read in both the Search and Mewory Conditions.

This techniqué of identifyving non-matching words allowed text
reading times Lo be recorded in the Searchh Condition. The
entire passage had to e read vefore & reader could determine
that a list werd did not match & text word. This non-matching
task 15 & potentially valuable technigue for reﬂding research
sinze 1t is one way cof ensuring that a passage has been reed

at ieast once,
METHOD

The experimental precedures used in this study are

cutlined on pages 2 to 5 of the handout., 16 experimental

rassages varying in subject matter and ranging from 85 to 171

words were used in this study. These pessages vwere chosen

from a set of 32 texts rated for conprehensivility in a

previous study. The 8 wasiest and 8 hardest texts were selscted.

CCUp?SthS]b?l‘ty ratings werec used in selecting the material
to avoid the familiar problem of choosing incomprehensible

pessafes classed as easy by a rcadability index and visa versa.

Ancther 8 texts were salected for use as praotloe passages,
These texts were of averase difficulty.

Two word lists were genevated Tor each of the 24 texts,
The 1lists determined the type of word mastch to be made.
An example of the {wo typeg of Jiuts are shown in Table 3,
Each 1ist wag 3 words long and contained either 1 or 2 words

that matonvd tﬂ?t vords, 4 list with 2 watching words is shown



in ihm example.  Yor the ID-lict, each matching word corresponded
to exactly one word in the text. Fach matening word in the
SY-1list was a synonyvm of an ID~list word. Thus, each matching
rord in the S8Y-1list vas a synonym of exactly one word in the
text . The nbnwmatching word or words in a 1ist had no semantic
relétionship to words in the text, As shown in Table 3,
the 1D and 8Y lists for a text contained the seme non-unatching
vord{s). The words in the list were chosen in an unsystematic
way. 1Ine lists words were reasonsbly Tfamiliar and represented
21l parvs of speecn.

£11 16 experiwental and 8 proctice texts were read by
cach asubjeet, Half the texts read hy a single subject were

By ~

paired with their TD-lists and hall with their SY-listse.
The kind of 1list pairved with a text determined the type of
word rmatceh the subject made after reading the text.

Each subject was assigned either to the Search Condition
or to the dewory Conditicn., As shown in Table 4, subjects
in the Scarch Conditlion saw the 1ist of wcrds they had to
match with text words before reading a passage. Subjects
in the Mcemory Condition did not see the list bf‘words before
reading a passage. Subjects in both conditions checked non-
matching words after reading a test.

Taeble 5 outlines the seguence in which material was

rrecsented to subjects in bolh the Search and Memory Conditlons.

ERIC

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

As Table 5 shows, all texts paired with one type of word

list were shown in sequence followed by all the texts palrcd

with the other type of word list. Matches were recorded

immedictely after each text was read. Subjects were told

about the type of word match they had to make before beginning

each block cf texts. Therefor:, subjects in both the Search

and lemory Conditiong knew the general type of word match

they would have tc make. Search Conditlion subjects knew, in

addition, exactly which woxrds were to. be matched for each text.
Ls can be seen in Table Sg 4 easy and 4 hard tsxts were

assigned to each typec of word match made by a subject. Over

n

all subjects in each condition each text occurred approximately
equally often under cach type of word match and in the 1st
and Z2nd block of the readins scguence.

Reading times were recorded by the subject who wrote
his staft and. finish time on each text page. Tines were
recorded to the nearest 5 seconds,

The subjecis were paild nigh-school voiuntezrs. 34 served

in the Search Condition and 34 in the Memory Condition.

RESULTS

The results for reading rate are shown 1in the figure
on the left side of page 6. Tne lengtn of each text
was expressed in terms of the number of letter spaces,

including blanks and punctuztion marks, snd this measure of

Ainz fimee o rates

m

phiysical extent was used to convert ro
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in letter-spaces-per-minute., In analyzing these 1resulis,; a
logarithmic transformation of the data was used since the
variance of time measures tends . to be correlated with the mean.

An analysis of variance was run on the data with raading
condition as the between~subjects variable and readabillity and
type-of-match ag the within-subjects variables. The main
effects of readabllity and type-of-match were significant
(F = 77.24 and 42.98, af = 1/198, p < .05) as were the
interactions bslwzen reading condition and readability and
reading condition and type-of-match (F = 20.68 and 50.92,
af = 1/198, p <« .05). The main effect of reading condition
and 211 other interactions were not significant. The specific
predictions avout the effecis of readability on reading rate
outlined in Table 1 were cevaluated by a Student-~Newman-Keul's
test on the treatment means,

As you éan see from the figure, the results support
the prediction that readability would have little effect on‘
rate in the Search Conditicn when subjects matched words on
the basis of physical identify. As expected; matching for
synonymity in the Search Conditlon caused squects to read
all passages more slowly., GHowever, the predictlon was not
confirmed that synonym se¢arch would be faster for easy texts
than for hard texts. The resultits suggest that readablility
made no difference in reading rate when readers were looking

for synonyms.



The figure on page 6 shows that readability had its
sreatest effect in the Memory Condition., As predicted,
nard texts were read nuch more slowly than casy texts.

It was also predicted that in the Memory Condition, a reader's
general knowledge about they type of word match he must make
after reading a text would have no effect on his reading rate,
The resulilts support this prediction.

Table & on the right side of page 6 shows how well readers
performed the wmatching task, The total number of list words
correctly classified as matchlng or not matching words in the
texts was tabulated for each subject {or sach type of word
nstch, The mean vercentage of correctly claséified words was
than calculated for 2ach cendition, HS.ShOWﬂ in Table 6,
Chi-Square testg indlcated that for all conditions, the number
of correctly classified words exceeded the chance expectation
of 50% corrsct. These results show that readers were able to
perform the matching tasks reasonably well, although there

are certsinly interesting differences between conditions.,

The results of this study show that reading rate is

pe of cognitive processing

ct
.<<:

sensitive to the amounh and/or
required by a rsading vasx., These results support the
hypothesis stated carllier that readers will readily adapt
Ctheir reeding rate. to text difficulty if readabllity affects
the Lasd-lulutid wilivosiine
O
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T™e predictlions nade in Tatle 1 were generally supported
by tha results., Hxactly why the reading rate for hard texts

was not slower than that for easy texts in the Search Condition
when readers natched words for synonymity is not clear from

this study. One possibility is that readers found the task

too difficult in this condition. As Table 6 indicates, subjects
_in the S5Y-1list Search Condition were not as accurate in malching
words efter reading hard texts. However, examination of

the reading rates of subjects who performed poorly and subjects
who per{ormued well on the hard texts snowesd no releotionship

s L

b ing rate and performarnce of the matching task.

U
[ h

tviean rea

(

To conclude, this study clearly demonstrates the

dependence of reading rate on the reading tasx. One important

carch is that

{3

13

i
]

3!

conscquence of this Tincing Tor reading
reading rate, per se, cannot be uged as a behavicral Index

of readébility; However, reading ratefs sernsitivity to the
processing induced by the reading task mzkes it a useful
measure for exploring the eflects of readzbility on ccgnitive

processing.

o
K

ERIC

Aruitoxt provided by Eic:



REFERENCYES

Carver; H.P. Evidence for the invalidity of the Miller-
Coleman readabllity scale. Journal of Reading
Behavior, 1671, 4, L2-h7,

Coke, E.U. The effects of readability c¢n cral and silent
reading rates.

ates Journal of Iducational Psychelosy,
Yo

(In Press

Calfee, R.C. & James=nn, ¥, Visual sesarch ana reading.

Journal of kducational Psyecholosy, 1973, 62, 501-505.

Hiller, “+R. & Colenan,

B &
speed and the obligativa to generalize
1

of resding material, Journal of Regdling Bshavior

Sticht, T.G. Learning by listening in relation to aptitude,

reading, and rate~controlled speech: addifional studies.

Technical Report 71-5, Human Hesources Researcl:

Crganizations Alexandris, Va., 1971,

ERIC

Aruitoxt provided by Eic:



AERA ANNUAL MEETTNG , SESSTON U, 1)

APRIL 16, 1974

READING RATE, READABILITY AND VARIATIONS

IN TASK-INDUCED PROCESSIUNG

ESTHER U. COKJE
BELL LABORATORIES
MURRAY HILL, NEW JERSEY




)

AERA, 1974 E.U. COKE
) PAGE 1

Table i1: Structure of the reading task used to produce
inferred differences in cognitive processing and
the expected effect of readability on reading rate.

READING TYPE OF _ EXPECTED EFFECT OF PREDICTED EFFECT OF
CONDITION WORD MATCH READABILITY ON PROCESSING READABILITY ON RATE
physical (No effect of readability (
identity J (Matching can be done J NO EFFECT
of words \fithout comprehension K
Words matched (ID-1list) of meaning.) -
while reading
(Search '
Condition) synonymity Some effect of readability Hard texts read
of words {(Semantic interpretation 'imore slowly
{SY-1list) of words required than easy texts
for word matching.) L

g e  dhn v ah ANeaw T AR e gt h e s e e P T T IO

identity (Text content had to be
of words remembered. Text length’
Words matched (ID-1list) ‘) precluded rote memory
after reading ° \ of all words as an
(Memory synonymity |
Ccndition { of words ! for performing
(SY-1list) l the matching task.)

physical {.Large effect of readability
Hard texts read
much more slowly
\ than easy texts

effective strategy
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PAGE 2

Table 2: The compreliensibility ratings
and Flesch Reading Ease Scores
for the easy and hard texts.

EASY ! HARD
e |, SERES ) TEXTS
Number of texts -~ - - 8 8
Comprehensibility
rating: (1=very hard
5=very easy)
MEAN - - - - - 4.4 1.9
RANGE- = - - - 4.02-4.85 1.52-2.38
e RIS ISR S
Flesch Reading Ease
Score:
MEAN - - - - - ' 32 80
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Table 3: Example of the ID-list and sy-list
associated with a single text.

RELATIONSHIP BETWEEN

A LIST WORD AND ID-LIST SY-LIST
A SINGLE TEXT WORD :
match annual yearly

match areas regions
non-match nobility nobility

E.U. COKE
PAGE 3
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Table 4:

PAGE #
SEQUENCE

1st

SEARCH CONDITION

list of 3 words to be |
matched against text
words during reading |

2nd

-1

TEXT

3rd

same list of 3 words |
(S must check the

n

M ot b 2 et e &t = e oA 14 80 i’ S T

N

E.U. COKE

The order of presentation of the list and
text material for a single text for each
of the two reading conditions.

PAGE U

MEMORY CONDITION

TEXT

list of 3 words
(S must check the
on-matching words.)

non-matching words.)

* S could look at each page as long as he wished,

but he was instructed never to turn back to a page.

//T

\\\\\\\4
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' PAGE 5

Table 5: The sequential organization of all
text materials for each subject.
Each text and each list was printed
Oon a separate page.

READING SEQUENCE

1 example of each type of word match
(2 practice texts with appropriate lists)

directions about the type of word match
to be made in the next block of texts |

e e — l! o vt o 41 8 s et it

2 buffer texts withllists

+ | 4 experimental texts with lists
1st block
1 filler text with lists

4 experimental texts with lists

directions about the type of word match
to be made in the next block of texts

M

2 buffer'textéiwith lists

" 4 experimental texts with lists
2nd block
1 filler text with lists

4 experimental texts with lists

Lan.

* Over the 8 experimental texts in a block,
4 texts were hard and 4 texts were easy.
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PAGE 6
1800 |-

EXPERIMENT 4:
SEARCH CONDITION:1D-LIST

1600 ° °
SEARCH CONDITION:SY-LIST
0——0 '
MEMORY CONDITION:ID-LIST
p----0
1400 - MEMORY CONDITION:SY-LIST , :
0----0 Table 6: The percentage of :

correctly classified words
as a function of

reading conditicn and
1200 type of word match

for hard and casy texts.

GEOMETRIC MEAN READING RATE IN LETTERS PER MINUTE

o
o
/
3\\\
ANN . .
- 1000 - \\ ‘ EASY HARD
W TEXTS TEXTS
N
o
SEARCH CONDITION
800 I 00 ID-list 86% 87%
. Sy-list 78% : 65%
MEMORY CON[)ITION
600 - ' ID-1list By 6u%
SY-list 7u% 62%
L~ .
-~
e
] i
EASY HARD

"TEXT DIFFICULTY




