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The Nationa! Conterence on Resetuel in Eng-
lish is an organization of one hundred active
members qualified to conduct scientific research
in English. The purpose ol the organization is
to stimulate and encourage research in the teach-
mg ot English and to publish results of siguifi- ,
cant investigations and of scientific experimenta- /
tion. The 1965 president is Albert Jo Harris,
Burcau of Research, City University ol New
York. ‘
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Introduction

{

The papers contained in this bulletin
address themselves to the question of what
makes the Language m m.ntvrmls easy or
difficult to read. Tlis question is of central
mportance in the educational process, for
much of what a student learns he acquires
through his study of wntten instructional
materials, The rescarch which concentrates
on fiudmg the answers to this question has
teaditionally  been called  readability  re-
search.

The clnef am of carly readability re-
search was to devise formulas which edu-
cators conld use to determiue if matetials
were switable to,thewr students, Because
psychological and Iimguistic theories were
as yet poorly developed, the objectives of
the carly rescarchers were . necessarily
limited and pragmatic, That is, they merely
souglt to devise an casily applicd fonnula
which would predict the reading case of
matertals. They could maeke little headway
m attempiing to find that
caused the difticulty,

Modern  readability  rescearchers view
their task more broadly. They seeh to
establishscrentifically the principles which
will pernnt us uot only to predict the
difficulty of matenals but also to write the
materials to fave any level of difficulty
we choose. Stated another way, instead of
just try g to find cotre dations between the
features of language and its difliculty,
modern  readability  researchers seek to
analyze  the  psychologieal - processes  in-
volved m language  compreheusion and
composition 5o that they can understand
why those correlations exist. This is not to
say, however, that readalnhty researchers
have abandoned the use of cortelational
rescarch techuiques, To do so at this stage
m the development of vur knowledge of
readability. would be folly. There  are
literally thousauds of teatures of language,
any number of which might be an im-
portant factor in reading case. As yet,
px\(lmlmunsuc themy is too crude to
ln\ut the @ priori eaclusion of any of

the sources

these variables as au important factor.
Until such a theory has been constructed,
researchers must simultancously consider
a large number of variables. Correlational
techuiques  provide  the  best  available
method for doing so. '

The puint that should be emphasized is -

that, while modern readability researchers
tetain some of the techniques used by
carliecr researchers, they have abandoned
much of the purely pragmatic approuch

which pervaded much of the early research. .

The ultimate goal of modern correlational
1esearch is to construct a theory ol reada-
bility which will permit us te reduce this
arva of rescarch to an experimental science,
for to be sound a'technology of written
instruction can be based only on the
findings of experiments.

"Education stands to gain much from the
fact that readability researchers have de-
finegl their, task more broadly. Out of
modern readability research is growing a
budy of scientific knowledge about the
nature of language comprehension and
language composition. This knowledge -s™
providing the basis out of which a tech-
nology of written instructional materials
is growing. This knowledge is providing

the busis of a theory of the psychological *

nature of the processes people wtilize in
the comprehension and  composition  of
language. With this knowledge it will be
possible to make substantinl improvements
in the curriculum and instruction in reading
comprehension and language composition,
The papers contained in this series re-
flect this newer approach to readability.
Their authors analyze their subject matters
in much greater detail, base their analyses
upon the general bodies of linguistic and
psychological theory, and address them-
stlves to the question of how readability
may be deliberately controlled and manip-
ulated as well as to how it may be pre-
dicted.
John R. Bormuth
Editor
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Joun R. BormuTH

New Developments in

Readability Research”

Teachers of reading and language arts
are avid students of readability research.
The objective of feadability research is to

find out what features of language influence .

the difficulty children have in learning the
knowledge expressed in language. The re-
_sults provide the specialists with the in-
formation they need to tailor instructional
materials to fit the reading abilities of
their students and with readability for-
mulas by which they can determine if
materials already prepared are suitable for
their students. Final]ly, by studying how
the many features of language influence
comprehension, readability research pro-
vides insights into the nature of the com-
prehension process, ifself. ,

Recent Advanceg. The past few years
have seen rapid apd somewhat -startling
develcpments in readability research. For
example, the readability formulas available
only three years ago could, at best, predict
only 25 to 50 percent of the variation we
observe in the ditficulties of instructional
materials. Today, we have not one but
several prototype formulas which are able
to predict 85 to 95 percent of the variation.
This high level of precision represents an
improvement of from 35 to 75 percent over
the validities of older readability formulas.
The purpose of this paper is to describe
the nature and results of sume of the recent

Dr. Bormuth 15 an Assoctate Professor of Education
at the Univensity of Chicago:

* “T'his article has been reprinted fr(,m the Decem-
ber, 1967, wse of LRlementary English, Volume
XLIV, pages 810-845.

C

research and the efforts cur‘rently being
made to forge our newly gained knowledge
into practical educational tools.

Areas of Aduancement. Among the most
important events leading to the present
developments was the publication of two
books summarizing the readability research
done up to that time. One was by Chall
(1958) and the other by Klare (1963).
From these bogks it became clear that
future ' readability research had to con-

.centrate on three problems. First, a more

reliable method had to be developed for
measuring the difficulty children have in
understanding materials. Second, research-
ers.had to develop a real sophistication
in linguistics so that they cculd leurn
to measure and describe the hngulstlc
features of materials that are really im-
portant in affecting comprehension. Third,
investigators had to, analyze their data in
far more detail than they had up to that
time. What follows is an account of what
resulted when efforts were made to attack
each of these problems.

Measurement of Comprehension Difficulty

Problem. Until recently,” investigators
used multiple choice tests to determine the
comprehension difficulties of materials.
They made a test over each of the passages
they were studying, tested the students
after they had read each passage, and
then found the mean percentage of ques-
tions answered correctly. The test means
represented the difficulties of the passages.

J
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This method presented  two problems,
First, because the testavas itself a reading
task, the investigator was never quite cer-

“tain whethes his test mean measured the

difficulty of the passage or just the difficulty
of the test questions. Second, these tests
could tell lim nothing about how difficult
each word, phrase, or sentence in the pas-
sage was. .

Construction of Cloze Tests. Shortly be-
fore Chall and Klare published their books,
Taylor (1953) reporfed his first work with

_the cloze procedure. The <loze readability

procedure can be used to make tests from
any passage of written language. To do,so,
the mvestigator selects the passage he

wishes to study, deletes every fifth word,’

aud replaces the deleted words with under-

lined blank spaces of a standard length.-

The test is given to children who have not
previously read the passage, and they arg
instructed: to wijte in each blank the word
they think was deleted. Their responses
are scored correet when they exactly match
the words deleted, but disregard minor
misspellings. -

Advantages. Cloze readability procedure
does not confuse the measurement of pas-
sage difficulty by injecting an extranedus
reading task into the process. It also has
the added advantage that investigators can
measure the difficulty of every word, phrase,
or sentence in a passage.

Research.” The cloze readability pro-
cedure drew the attention of readability
rescarchers who set about studying cloze
tests to see 1f they were valid and reliable
measures of the comprehension difficulties
of passages. .?lt‘ll' rescarch has become too

extensive tofreview here, but Bormuth

(1967a) and Rankin (1964) have each pub-
lished detailed analyses of this research.
In general, the research showed that cloze
readability tests are h/'/ghly valid and highly

reliable 1aeasures of the comprehension

-
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abilities of students and of the compre-
hension difficulties of materials.

Description and Measurement of Language

Early researchers felt a need to make
their formulas so simple they could be
wed even by clerks having little technical
knowledge of language. For example, to
deterpiine the complexity of a word, the
analyst ecither counted its syllables or
looked it up to see if it was on a list of
words thought to be easy. To determine the
grammatical complexity of a sentence, the
analyst counted the number of words, and
sometimes the number of prepositions, in
the séntence. While it was. at that time,
important for formulas to be simple, the
old formulas vastly over-simplffy the rich
array of langudge features that influence
its  comprehension difficulty. The over-
simplification also contributed to the fact
that the old formulas were inaccurate.

Vocabulary Complerity. Present  investi-
gators are probing more deeply into the
question of what makes a word difficult
to understand. It is a gross oversimplifica-
tion to say that the words on somz list have
been shown to be casier to understand.
This leaves us still asking which of a word's
many meanings did children understand
and why those, words are casier for stu-
dents. What follows is a discussion of some
of - the features of words currently. being
investigated.

Word Length, Children have always
thought of long words as hard and short
words as casy. Researchers have recently
rediscovered this fact and begun investi-
gating word length as a variable. Coleman
(1961) found that the mean length of the
words in passages has a correlation of -.90
with passage difficulty when length is
measured either in terms of letters or syl-
lables. Bormuth (1968) found correlations
.76 and -68, respectively, for the same

7
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measures. The differences in the sizes of
the corrclations found by Coleman and
Bormutl: probably resulted only from dif-
ferences in the variabilities of the passages
they studied.

Morphological Cemplexity. A word s
often a complex structure which may be
analyzable into
inflectional, derivational, and lexical af-
fixes. This may be an important source of
difficulty in understanding words. Coleman
(1966 ) found that passage difficulty had a
corrclation of -85 with the mean number
of affixes and stems into which the words
i @ passage can be analyzed and a cor-
relation of the same sice withh the number
of mflectional morphemes. However, 1t
should be noted that thes analysis yields
almost the same results as counting the
number of syllables in words.

Latin Base Syllables. Many of the words
" English contain syllables which can be
traced back to a Latm origin, Words con-
taming Latii hase syllables give” the sub-
jective  impression  of  being  abstract
Coleman and Aquino (1967) (7) have
found that the difficulties of passages have
a corrclation of -.81 with the proportion of
their syllables that had Latin bases,

Abstractness. Although there are almost
as many meanings of the word abstractness |
as there are people who use it, nearly
everyone agrees that, whatever it Is, it
has an mfluence on the difficulty of a word.
Coleman (1966) devised a definition which
permitted lum to count reliably the pro-
portion of nouns that referred to internal
mental states and found that this number
had a correlation of -78 with passage
difficulty.

Frequency. It has long been known that
the frequency with which a word is used
has some influence ou the difficulty people
have m understanding it. But, frequency
was thought to be a weak variable since
Lorge (1949) had found only a correlation

c

4 stem and a series of
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of .51 between it and difficulty. More re-
cently, Bormuth (1966) has, shown that
frequency and difficulty have a curvilinear
relationship and that, when this fact is
taken into account, they have a correlation
of .66. Klare (1967) has taken the position’
that the frequency of a word may directly
reflect most of the other characteristics of
the word.

_ Grammatical Complexity. The degree of

intricacy of the grammatical relationships
between the parts of a sentence has always
been considered an important source of the
difficulty people have in understanding the
sentence, Until recently, the chief means
of assessing grammatical complexity con-
sisted of counting the number of words in
sentences. Two major objections can be
raiscd to considering sentence length as
the sole Yactor affecting grammatical com-
plexity. First, it forces us to accept the
dubious proposition that all sentences con-
taining the same numbe# of words possess
the same degree of complexity. Thus, we
arc asked to belicve” that the sentence
The man saw the boy who found the penny
which, was lost has the same degree of

complexity as The penny which the boy

whom the man saw found was lost. Sécond,
the number of words in a sentence does
not measure a natural unit of language. We
cannot simply add or chop off a few words
to make the sentence more or less complex.
Making a sentence more complex may or
may not increase the number of words it
contains; and increasing the number of
words it contains may or may not mcreaqe
the complexity of a sentence.

The grammatical comp]exlty of a sen-
tence actually results from the grammatical
structure of the sentence. Consequently.
modern researchers are investigating. mea-
sures of grammatical complexity based on
the grammatical structures of sentences.
Their approach is firmly supported by, the

w
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experunents pertormed by Martm (1966,
and Johison y 19664, 1966h ) which demon-
strate that prople utihze the phirase struc-
ture ol lln"\ the
sentences. , . .

Syntactie  Depth. Yogve (19605 de-
veloped an analyais w i obtains the mum
ber of grammatweal lacts o reader must
temporanly hold - s memory —as he
esumably, the more
grammatical Lects the reder must hold i
lus memory at any one tinye as hie reads
@ sentence the more ike™he s to forget
ane of those Lacts andd the more ke v he

sentences s process

reads a sentenee,

» to tal to comprehend some
Mattin « 1966) has shown
that p('nplx NI Sprmses to sentences ale
dosely related to the depth measmes of
the sentences, Bormuth ¢ 1966 0 Yonud
correlation ol .33 betwean deptle wind pass
age difficulty. Further, he tound 1963
that the effects produced by deptl wer
mdependent of - those producad by wen
tenee lengtls,
Modifier Distancs
depth measure was dx-’u-luln d I Bormutly
{1967 and w bemg, unestigated by
and by, Coleman and Aqumo (19670, T
variable nicasures the namber of words

the sentenc

A\ vartation on the

occurnng. Between o word or phrase aud |

the word or plirase at wodifies, on the
theory that the lnm_,u a grammatical fact
15 hield m omemaory, the more hkels at
that 1t will be forgotten, Preliminary g
sults indicate that there s a correlation of
S0 and -890 bhetween and
passage difhenlty,

Transformational Comple vty A sentence
sich as The Lttle boy 1an may be repre-
sented s resultmg from a transtormation
which embedded the kernel sentence The
boy was little into the kernel sentenec
The boy ran. Chomsky (1965 ) has argued
that to mterpret  septence people st
back mto its kernel

this feature

transtorm o sentea
sentences,
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Aninteresting aspect ot the transforma-
tion analvsis iy the fact that it can be used
to measure wWhat carly researchers r(‘furr('d
to subjectively as being the idea (l(-usll\ ol

materials. Coleman (1966) found that the

proportion ol words that were derived by
nominalizing verbs and adjectives had vor-
rclations of .76 and -57, respeetively, with
passage ditficulty. \l.nm parts of speech
represgnt lr.ms[()nn.\lmm also. Bormulll
(1966) tound that counts of the various
parts of speech (.\lnl)ll(d corrclations as
high as S1 with passage difficulty. For his
current studies, Bormuth (l‘)G:h) (1) has
developed an inventory of what seems to
be all the transformations found in English
and s studving the effects of cacl trans-

. Jormation on ditficulty .

.
C oute el Veniables, Modern researchers
e Toob g bevond the word and the sens
tence to fid the eatures ol language llml
operate oven lnnu(r segments of text to
inflience compre ‘henston. Rosenbe g (1966)
found mdications that pagsages  contain-
g words which people teiN to associate
with cach bther are casier toyecall. Cole-
man and Aguine (1967) are fmdm;_, that
anaphorte anal ses vield variables  that
prechct passage dithic ulty,  Anmaphora are
words or phrases vhich re fer back to an

catlicr word o1 phrase ma passage. The

use ol anaphora indicates the extent, to
whili a passage deals in depth ‘with a
single topre, Smee the work in this area

1s only begmumg, it w still too early to

predict 1ts outeomes, but, it seems ligely
that gains in s arca will have great value
in increasing our ability predict and
control passage difficulty.

Readability Formulas

Farly investigators had to deler the in
e \IIL‘.lllUll ol many important problcmx
antil rescarch in other dise iplines had madc
tools available for :‘l{(lymg_, those problems.

>
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As may be seen_trom the precedmg dis-
cussion, linguistic pescarcly provided read-
abnlity researchers wath new and pow erful
touls for analyzing language. Similarly, re
search touls became avalable for \tllll\lllL‘
the problens mvolved me designing read
abulity tormufas. As a rosult, we Lave now
learned enougl to design mach sonunder

readabihty tormulas, :

Readalndity, and Reading Abduty. A prob-
lem long, troubling researchers was the
guestion of whethier the features that m
lncuced readalubity tor gor readers also
wdliencdtl the readalabty oF matonals for
more able roadors, I the same features ot
language mtlue nce readalnlity tor both and
by the same amount, theri a single and
L urlv sunple tormula can be nsed to predict
I .ul.«lnlm for all studats, regardless ol
ther levd of accomplsliment e reading,
But it diflerent features mfluence diffionldty
A students of dffe nng levels of reading
aclnesement or af the same teatures w-
flucnce dufhiculty by chffcrent amounts, then
Wi st d(uln]) more compley and ma-
tenally differant hinds of formlas. Bormath

i966 ) studied this ])rul)l« 1 .«)d tound that..
regardless of the person’s reading ability | the
samne features of l.mL‘n.(L‘( that caus (l dil
fculty for L cansed the same aunount of
ditficnlty tor others, .

Th Leet was doubly mterostung, b canse
xumvm)lr held that only teachers ol
voung, culdien had to concan thennddyes
with the rewdalality of nstrictional ma
terals, It can oy be sand that languare
Las gust as strong an willuence on what
adults are able to karn trom matenals as
it does o what clnldrcn are able to learn,

Shapes of the  Relationships A second
guestion Was Whether or not the relation-
ship between language variables and the
ifficnlty of that language was huear, For
example, 18 the diference e dfficulty be

Aruitoxt provided by Eric
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tween two and three svllable words as
great as the difference in difficulty between
sevent and cight syllable words? If yot, the
simple corre l.mun techmques nsed by early
rosearchers vield misleading sresults. Bor-
muth (1966 found that mnany of the rdda-
tiomslups showed varying degrees of curva-
ture. For caample, adding another syllable
to « one sy llable word increases its difficulty
far more than adding another syllable to
a soven ssllable word, The ‘same is true
of many other features, Interestingly, it
was the variables most frequently used in
the old tormulas that showed the greatest
amount of cunvature, Henee, future read-
ability forimulas must mclude appropriate
transformations of measarements taken of
these teatures, ‘

R:nn of the Formulas. The old read-
abnlity fonnulas were presentedtin the form
ol what is called « multiple variabie, Xggiu
cquation. These  eqnations have o char-
acteanntic that nukes then) unsnitable for
ase as readability prediction formulgs. To
use them we must assun that any cor-
rclation obscrved hetweerp two variables,
say sentence length and wpord length, must
~thwavs anist and thet it must be of the
magnitude observed in the dMginal re-
searcle This simply is not true of the lan-’
guage features used in most formulas. For
example, st s @ smuple matter to write long
or short sentences using words of any
léngth we (hwose, The result is that the
old formulas yicld miskading results when-
ever the correlation is anything other than
the correlation the formulas assume. Most
fature readability formulas will probably
be designed to provide a profile of the
level of diffienlty represented by each of the
Lainguage features ina passage,
;

~

Swnmary
Re .ul.«lnht( rescarchers lave m.ldc l'.(l)l(l
strides in the past few years, increasing
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the accuraey o readability tormulas by as proach”  Readmg Research Quarterly, 1
T as 73 pereent. The reason lies largely 1966k ) T0-132 ' !
l_""( vas o) pereent. The reason _" arg 4 Chall, Jranne S, “Read: llnhl\ An Appraisal ¢
in the fact that researchers in several of Research and \pplh thon,” Ohie State Uni-
disaiplines Tave developed researt L taols corty Fducational Reyearch Monograph No.
. . ] 30, 1938,
which have aided greatly the stady of 5 cn D05\ 8 apeets of the Theorg of Syntax.
’ r('.ulall!llll_\. l’s_\ clmlngl\t\ have d('\(-luln | Cambndge, Massachusetts, MLT, Press, 1965,
o the close procedure mto an acenrate and 0 Coleman, E B.. “Developing a Technology of
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tions ol varions leatures of language .uul - \\:\i'riuvnOln\lnu-tiuﬁi 1966.  (Unpublished
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' f (1 wgeles T,
wlluence ity “’"IP“‘“""’"”' d'“'(u]“ 5 ploson, N OF, U The Inflnence of Associations
Fmally, advances mour indetstanding ol Between Elements of blm}(’n’mul Verbal Re;
, X s o . pomses,” Journal  of Verhal Learning anc
the miathematics wsed in our analyses hane ol Behadior 5 T1066n) 361368,
led to mnproved “designs for readability o Juhuson, N, Fo, “On the Relationship Between
tormulas. The result of these advances is Sentence Statcture and the Latency m C("n-
. . N . erating the Sentence,” Journal of Verbal
that, withm a year or two, educators w il Learnmme and hrluu Behatior. 5 (1966h)
. have placed m ther hands powerbul new 04 37 .
tools for determmnmg o nstructional wa- 100 K, G R, The Mdasurement of Rrulluhihrg
Yy Wi 3 Ames, Towas Towa Stite University Press, 1963, ©
tertals are suttable Torgave with ”'“r Su- 11. Rhlre, G R., “The Role of Word Frequency
dents, OF gryvater long range nnpnrt e, m Re uldulm *A967, (' press)
we will gam much more msight into the 12 Lorge 1, "Readability Fomnulas~An Evalua-

1 N 1 into the pro- tron. Il- ‘mentary l'n;.lnh 36 (1949) 85-95. o
comprehension: processes gl in e pr 13 Marting Kooand K. 11, Roberts, “Grammatical :
ceses by which hinguage may be made Iacturs i Sentence }h'tvnlmn." Journal of
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!

The Role of Word Frequency

in Readability*

Over the vears many hundreds of L
guage variables have been found to be

predictively related to readability. These.

have even incdaded such seemingly un-
likely ones as pereentage of words be-
gmmmg with w, h, b, i, and ¢. Furthermore,
those nentioned i the recent analyses of;
Bormuth (3} and Coliman ¢ 10) indicate
that the number ot such variables is prob-
ably limited more by the linguist's resource-
fuliiess in qu.nml\mg., uew  characteristics
of Linguage than by anything clse. O
who wishes ta understand and control read-
ability is theretore faced with the probicin
ol m.lklm, seuse of  this profusmn of’
variables.

One way to avoid having to deal with

. such an unmanageable number is to com-

bivie the scveral most highly  predictive,
This is what the developers gt readability
furmul.h haye done. The common proce-
dure, of! coutse, Las l)umtu starg with the
Cnext
most predictise, efe., in a regression cqua-
tion. Thougu formulas with cight or more
variablgs have been put together in this
way, most formulasehave been limited to
twbo or three variables. The reason is simple

enough. beyond this point the amount of,

prechctive accuracy addd becomes very
small c()mpur(-d with theMamount ol ad-

Dr. Klire i th waor of Pachology and Dean
ot the Calloe of Arts aod Saences at Oluo Ui
versity, Athons

* Thas wrticde has been v printed rom the Tanvary,
1968, wsue ol Llomentary Logloh, Vobine ALY,
e 1.3-2.3.
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needed for formula

¢
Word difficulty and sentence difficulty

A look w¢ the two vanables nost often
used in formulas indicates that they are
«br same aspect of word difficulty, usually
frequency, and (2) some aspect of sen-
tence difficulty, usually length, Of the 31
formulas published up.to 1960 [sec Klare
311, 17 use a word-count factor directly
and most others a related factor (e.g.4vord
lengtlo), Smmlarly, 12 use a sentence-length-
factor dircetly and many others use it in-
dirgetly (c.g.r proportion- of simple sen-
tenees in the s sanple sentences). Two fac-
tur attalyses of the Gray and Leary matrix

21) of r?.n(l.llnh(\ vanables indicate es:

ditonal work ap-

+ plication.

’s(nu.nll_\ the same fwo factors to be the

west unportant. Brinton an 1 Danielson {5)
found that « "vocabulary™ foctor accounted
for the greatest variance and « “scatence”
Eictorthe next greatest, Stulorow and New-
wan (31 foud that “relative difficulty of
words”  acgounted for 34. percent and
“relative sentence dlfﬁcult) 20 percent of
the total variance of 93 percent contrib-
uted by the top ten factors they found.
«Noue of the remammg ten accounted for
more than 8 pereent of the variance, and
no others were therefore intery eted, )

No attempt will be made here to examine
in detail both word and sentence factors.
Attention will be restricted to words, and
in particular to word frequency, not only
because it has been more y-dictivc but
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¢
also becayse studies of its effect provide a
better understanding of readability. In-
cluded implicitly with frequency, however,
will be the sub-concept of “familiarity,”
a% determined, for example, by Dale (12)
and used ip his formula with Chall. As
shown by Noble (44), rated familiarity is
determined almost uniquely by frequency
(to the extent of an mndex of relationship of
99% in his work), ‘ i
Wb

Some ralues of word frequency

This first importance of word frequency
is not so surprising when viewed in" the
light of kmgnage usage. It has long 'been
known that himnans do not use different
words equally often, »ven in the long run.
Instead. ~ome words are repeated  very
frequently and  others uséd very infre-

quently, The extent of the repetition, how- .

ever, 1 much greater than is usmally real-
wed. For exyaple, French, Carter, and
Koemg (13) have reported that the 100
most trequent words made up 75 percent
of the total ot approximately 80,000 words
in 300 telephone conversations. Coleman
(11" has tonnd that in speech the 100 most
frequent words make up approximately 49
percent of the total, It has been found that
though speech  contains somewhat more
repetition than writing, the samne tendency
does indeed hold. Wendell Johnson (29)
has collected a large body of data on this
entire: phenomenon; following the philos-
opher Charles Peirce, he has also recom-
mended the nse of “types” for the number
of different words in a passage and of
“tokens” for the total number of words.
Oue of Jolusow's students, Mary Mann,
formd that 25 percent of the total of 67,200
tokens used by 24 university freshmen in
writing their life stories comsisted of only

10 types (the, 1, and, to, was, my, in, of, a.

and it).
G. K. Zipf (60} has, in fact, found the
same genetal trend for many different lan-

%
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guage situations, as has E. L. Thorndik
(55), among others. Zipf hes referred. to
this phenomenon as “equilibrium,” and has
attempted to quantify it in the “standard
curve” of English words, He has also at-
tempted to explain it in terms of what he
called the “Frinciple of Least Effort,”
which he saw operating in human behavior
other than language. The principle refers,
briefly. to. minimizing the “probable aver-
age rate of work” required to reach a goal
(i.e., send a particular message). Others
{e.g.. Mundelbrct) have suggested odi-
fications of Zipf's work, but the basic notion
of humans minimizing the energy they use
when coinmunicating remains a central fea-
ture. of language usage and one of the pre-
sumed bases for frequency findings.

A closely related aspect also deserves
comment: the tendency for words to be-

come shorter as they are used more fre-

quently. Zipf is usually credited with first
having shown this relationship, arriving at
it from the observation that words become
shorter with length of time in the language
(time and usage being ythemselves cor-
related). Dramatic examples can be seen
in the reduction of “television” to “video” to
“IV” (or “television” to “telly” in Great
Britain); “horseless ~carriage” to “car”; or
the reductions of agency namnes to letter
abbreviations such as NRA or WPA in the
alphabet days of the Thirties.

What Zipf showed was that this process
occurred, in somewhat less dramatic fash-
1on perhaps, with most words. In the pro-
cess he gave this frequency-shortening
principle its clearest and most detailed
statement. Actually, like many another sci-
cntific observation, it was made earlier and
simply went unnoticed by most writers.
VMata V. Bear (1), in an unpublished
Master's thesis eight years carlier at the
University of Chicago, found a close cor-
relation between word length and  fre-

quency of usage. Furthermore, this prin-
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ciple found carly application in readability
tormulas. Bear had found the pereentage
ol monosvllabic words in a sclection to
provide a lair index of reading difficulty,
and G R, Johmson €25 made this the basis
ol his tormula.

Erequency and readability

Perhaps the carliest recorded  evidencee
that frequency was related to readability.,
however, came over a thonsand  years
carlier Lorge (36} pointed ont that the
Talmudists at that time made word and
wea counts of their mannseripts so that
they conld use frequencey of ecenrrence to
distingnish wsual from unmisual meanings.
Recognition ol trequeney’s importance s
corroborated in a general way by Gray
(20}, who indicates that study of the cle-
ments ol (llﬂunlt_\ began  centuries  ago
in comumectiopr wath  children’s  reading,
concrete evidence  of  this  appeared in
1S40 when ease of understanding in the
McGuffey Readers was considered in terms
ot vocabulary,

Importaut in the carly work was the list
of 1500 familiar Rnssian words provided
by N A. Rubakin in 1859. Just afterward.
in 1598, the Gennan F. W. Kacding pub-
lished Lis mammoth word commt It pro-
vided a scientific base tor the relition of
vocabulary to reading diffieulty and estab-
lished a basic vocabular v foundation (sce
Lorge). It also set the stage for the 1921
appearance ob E. L, Thomdike's  The
Teachers Word Book (57). This book
was of special importance because it be-
came one of the bases not enly for the
teaching of vocabulary in the schools but
alsa tor the first incasure ol readability that
can really be comsidered a forinula, that
of l.lv(-lv and Pressey (34) in 1923, Two
nmlar word books were subsequently pub-
),-and all three
plaved an important role in the develop-
mental history of formulas. .

H
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Ward frequency as a variable

It 1s not surprising, then, to find word
trequency appearing as a variable in some
way m most attempts at readability mea-
surement, What s, surprising is that rela-
tively littie attention has been paid to a
closer examination of how word frequency
affects  readability. It appears  possible,
Lowever, to gain at least a somewhat better
muderstandmg by examining the many re-
cent experiments which have yielded be-
havioral correlates of word froqucncy The
remainder of this paper will be concerned
with such studies. No attempt has been
m.u]v to provide a complete review of:
vocabulary studies.”[a good reference here
is Dale and Razik (13)]; word lists and
trequency counts [see Fries and Traver
(16) and Bongers (2)]; or even al] studies
providing behavioral correlates of fre-
quencey [Brown (6) reviews studies re-
lating frequenicy to recognition threshold
up to about the end of 1959, and Goss (19)
covers studies relating frequency to paired
associate learning].!

Attention, then, has been focussed on
those stu(lu-s that can provide some help
m un(lorst.m(lmg, how and why word fre-
quency is related to readability. Before
this question can be meaningfully examined,
however, a clear picture is needed of just
what is meant by “readability.” A review
of the many validity studies of readability
formulas [see Klare (31)] indicates that
the, readability of a passage or text can be
operationally defined in terms of the
following.

1. Efficicncy of reading. The two vari-
ables most often used to measure ef-

1A Iist of 35 addittonal references wlugth are rele-
vant to the remamder of this discussjont is avail-
ablé from the .luth()r Note also the appearance ()f
Davis Howes', "A Word Count of Spoken English,”
Jownal of Verbal Learning and h'rbul Behavior,
5 (December, 1968) 572-606.
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ficiency are average wnber  words
read per minute (or per second) and
average number of words read per
visual fixation (or its converse. average
number of fixations per word).

9, Reader judgment. This is sometimes
measured directly by asking readers
to rate or rank from two to a large
number of passages in terins of reada-
bility or preference; sometimes it is
measured indirectly by detennining
the readership of two or more alterna-
tive versions of a passage or article.

. Comprehension and learning. This is
inost often measured by means of comn-
prehemsion tests of the typical mul-
tiple-choice type. but the “cloze™ pro-
cedure has come to be used recently.
[This latter method usually requires
that subjects fill in correctly the blank
spaces substituted for every fifth word
of a passage; see Taylor (53).] In ad-
dition to comprehension tests, mea-
sures of amount learned (or immediate
retention) and  amount rettined (or
delayed  retention) have also been
used,

o)

~

F rvqu\cnr'y and reading efficiency

With this background in mind, examina-
tion of the Dbehavioral correlates of fre-
queney as related to readability can be un-
dertaken. First, the reading efficiency as-
peet of readability. A relevant series of
studies is that concerned with the eftects

'of word frequency upon tachistoscopic

measurement at recognition and  report.
which is very similar to measurement of
reading speed. These were precipitated by
a controversy Over the relative case of
recognition of neutral versus emotionally
disturbing words.

Historically. the experiment that seems to
have initiated the chain of studies was that
of Bruner and Postman (7). These anthors
found that words of an emotionally dis-
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turbing nature were more difficult to recog-
nize in tachistoscopic prvsontation-than
neutral words, They came to describe the
raised recognition threshold s “perceptual
defense.” Arvrelated finding was that some
emotionally disturbing words were less dif-
ficult to recognize than others, whiclt they
described as “porceptuul sensitization.” The
latter term scemd to disappear from the
literature, but the forner became the focus
for a prolonged controversy having effects
stitl b(-ing felt.

In the years immediately following, the
study of changes in recognition threshold
centered ahout the effect of personal »»lues
and value-related words [see Postman,
Bruner, and McGinnies (48)]. The argu-
ments  concerning  perceptual  defense
gathered force, however, with publication
of a study by McGinnies (40) of socially
disapproved, or “talyoo.” words. In his work
he noted that such words had significantly
higher recognition thresholds than neutral
words. and suggested that the difference
was due to the fact they were socially
taboo. McGinnies, however, did not control
for differences in word frequency ratings.
The taboa words used were subsequently

_shown by Howes and Solomon (24) to
"have had much lower frequency ratings
tksn the nentral words. The threshold dif-
ference, they suggested. may well have
been due to this and. perlaps, to response
suppres jon. McGinnics (39) subsequently
denied this, on the basis of his data, and
the contro rersy over the existence of per-
ceptual detense and its causes began in
carnest, The nature of porccptual defense
itself is nmot of concern here. but the be-
havioral correlates  of frequency  thus
initiated are. This latter topic will therefore
be the focus of attention.

Familiarily and recognilion
The probable relationship of familiarity
of words to recognition and reaction were
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not completely unkuown prior to this time.
Bruner and Postinan, in their earlier study,
indicated that the familiarity to subjects of
some of the words they used may have
been a factor along with pereeptual de-
feuse. But alout this tine Solomou and
Howes were engaged in studies  which
early demonstrated  the  relationship  of
frequency of occurrence of words in En-
glish usage to recognition threshold. In one
study [Howes and Solomon (23)], 75
words differing in Thoradike Lorge  fre-
duency count were prvscntvd t.lthistoscup»
It was found that visual duration
threshold was an approximately linear func-
tion of the logarithm of the relative fre-
quency with which a word occurs in print.
The authors found product-momnent corre-
Lations between the two variables ranging
from —.68 to —.75, the negative values
indicating that high frequency words have
a low threshold and low frequeney words
a high threshold. Many subsequent investi-
gators have verified this close inverse rela-
tionship between  word-count frulutnc)
and threshold.

Use of an estiinate of language frequency
such as the Thorndike Lorge tables pro-
vide cannot, of course, accurately indicate
the frequency with which a given subject

r('.\dvr will have seen a given word.
S()lomnn and Postman (30) therefore used
L'xpt'}innt'llt.lll) controlled  frequencies  of
exposures” (oceurrences) ranging from 1 to
25 with pronounceable nonsense words as
stumuli. Recognition thresholds onee again
varicd inversely with frequency of prior
usage. Many other investigators reported
similar results. The better control made
possil)lc" by using experimentally produced
frequeney rather than the less precise esti-
mate based on samples of language, such as
the Thorndike-Lorge tables provide, can
be seen in a study by King E"IS‘H and

Jenkins {30). These authors rcpdrt?d the

extreme correlation of —.99 between tachis-

toscopic exposure tune aud the logarithin
of frequency.

These studies clearly suggest that word
frequency, by its effect on visual recogni-

. tion threshuid, can increase reading effici-

eney through more rapid word recognition.
Exactly hew this effect on recognition
threshold is produced, however, bcc.lmc
the subject of a new countroversy. It wa

first clearly st.tlcd/in the work of Coldl.l-
mond and Hawkins (18). The presumption

in the studics up to that point was generally

that increased frequency aided visual per-
ception. Goldiamond and Hawkins, how-
ever, demonstrated that it affected response
probability or response bias. They used
nouscnse syllables with frequencies built
up experimentally in the manner of Solo-
mon. [ustcad of presenting these syllables
in the lachistoscope for recognition, how-
ever, they presented no verbal stimuli at
all. Their subjects were not aware of this,
Laving bean told that the stimuli were pres-
ent but Lelow threshold, and when asked
to respond they naturally gave nonsense
syllables. The relationship between the
lug,.mlhm of frequencey of presentation and
“recogmtion threshold,” howcever, was of
the saine order as that found when stimuli
had been presented, as in the studies cited
above.

Goldiamond and Hawkins’ work initiated
a new set of stadies designed to resolve
the visual pereeption versus response prob-
ability (or bias) explanations. Conflicting
results were found, some favoring a per-
ceptual and some a response explanation,
and some both, Perhaps the best conclusion
that can be drawn is that of Zajonc and
Nicuwenhuyse (58): response bias can be
clearly demonstrated when no stinuli are
present, but when lhcy are present and
when a stringent recognition  criterion s
employed, response bias plays a negligible
role. Put another way, it might be said that
frequency of oceurrence of words can have.
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both effects, depending upon the “reading”
circumstances.? Each of these might be
scen in the reading cfficiency aspeet of
readability, as discassed below.

Readability as cfficiency

Cherry (8) has suggested that a reader
hypothesizes what he will see in an im-
mediately fortheoming fivation on the basis
ol what he has scen in the immediately
proced:ng,ﬁxations. Thus, frequency of oc-
currence of groups of w ords in such phrases
as “of the ... or “by means of the . . ."
would provide an occasion for response
buas to vceur. That is, when a reader sees
the first word of wuch a phrase, he is likely
to expect the wecond and would doubtless
respond  with 1t it asked to hypothe ize
what 1t might be. In fact, it has been shown
i studies of cloze procedure and of “pre
dictability” [Rubenstein and Aborn (49)]
that such response bias can indeed ocenr
In the former studies, subjects were
(usually) asked to fill in cvery fifth word
deleted from a text (as indicated carlier),
m the latter, subjects were asked to predict
cach successive word of a text. The high
probability of correct response. that was
found 15 doubtless a function of many
Factors. such as syntactic rules and familiar-
ity with the topie, but frequency  also
clearly plays a part. While it is uncominon
for a reader actually to find w ords deleted
from his text (as in these studies). it is
not 50 uncommon for the similar situation
m which his attention wanders or in which

—_

2 After this paper was written an article by D E.
Braadbent, “Word-frequency Effect and Response
Bras,” appeared [Psychological Review, 74 (Janu-
ary, 1967) 1-15]. In it, the author argues that 2
reéponse bias hypothesis 1s sufficient to explain the
rosults of the available studies. e believes that
cémmon (frequent) words are perceived more
réadily than uncommon because of a prior bias in
fhvor of the common words, which combines with
wemoty evidence favoring the objectively correct
word. As can be scen, this is more a re-definition
pf {response bias” than a disagreement wath the
p-effect explanation suggested here.
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a word is written or printed unclearly. It is
in such instances that response bias, as a .
correlate of frequency, may contribute to
readability. ,
Frequency nay also contribute to reada-
bility when words are present and are
clearly seen by the reader. The way in
which this effect inay occur is related to
the carly finding ( historically) that words
are porcochd as patterns. It seems uite
clear that, as Bricker and Chapanis (4)
have stated, rccognition of complex stimu-
lus patterns such as words is not all-or-
none. As exposure values increase, partial
perceptions of increasing degrees of com-
pleteness and accuracy occur, and even-
tually a subject reports a stimulus correctly.
The effect of frequency in this situation
.an be seen in a study by Haseley (22). He
tested Klare's hypothesis that the amount
(percentage) of a verbal stimulus “neces-
wary for tecognition would be a function
of its frequency of occurrence. He used a
“word mutilator” with a mask to succes-
svely expose portions of English words of
differing Thorndike-Lorge frequencics and

words of differing experimentally-creatcd

frequencices. e found a relationship be-
tween the logarithm of frequency and the
percentage ol a word necessary for recog-
mtion that was especially clear-cut in the
case of the nonsense words.

Word frequency has another related ef-
fect on reading efficiency. As indicated
carlier, it has been shown that words tend
to become shortened with increased time
and usage in a language. This in turn af-
fects efficiency through the fact that shorter
words have a lower recognition threshold
than longer words [sce McGinnies, Comer,
and Lacey (41) or Newbigging and Hay
(43)].

Visual fixations and readability

This tendency appears to play a part in
the finding of Klare, Shuford, and Nichols
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32, that the measures of number of words
read per visudl fisation and muanber ol
words read per sccond are both signfi
cantly
pesed to less readable material. A subse-
quent study cunpublished
determine whether or nov the above ef-
tects were due entoely to the tact that the
WNrane word length was shorter e the
muare readable
sion T thas study, added white space was
placed hotween the words me the mone

mcreased e wore readalble as op

wis made to

than the loss readable ver

readable version so that at vccapied the
satne total Tiear space as the less readable
version, It was lound that wlule the nam-
ber of words read per fixation wo longer
dufferad sigaficantly, the number ob words
tead per osecond stll showed o« sigmficant
difference Lavormg the mores readable ver-
sione Thus the Fact that hiequeney ol usage

tewds to produce shottened words can be

seen to play « part, at least msobay as the
fivation measure of dfficeney s concerned,
But ws the reading speed micasure shows,
this s not the only part played by fre-
queney, of two words of cqual fength, the
mnore freqaent will stll tend to be weported
first.

To sunnnaize the effects of frr(lm uey ol
ocantence ol words npon the reading of-
ficency aspect of teadability the following
wav be sand, The requency of ocenrrence
of the words used v probably « myo
tactor e aflectmy both words read per
fnation aid per second an tostaal material,
As frequency s andeasads macases m
u.ulmgtlhucm\ are produced, The lnnits
of this cllect are not known,  although
studhes of trequency and ol practice dffect
suggest it s probably wyinptotic, with the
greatest effect prodaced by mcreasmg the
frmluvnc'} of low-hequeney ather than
Ingh-frequency Nor s it clear
whether the tesult is due to response bias
ar perceptual faalitation, although both
appear hhely under certan 1eading cir-
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carnstances, Frequeney plays a further role

through its relationship with word length,
since shorter words have a lower threshold
than longer cand since less of a frequent
word need be seen for 1ecognition to take
place .

Frequency and preference

Since word frequency dearly appears to
play « part iu the reading cfficiency aspect
ol 1eaddability, does it also play a part in
the aceeptability of ( preference for) more
1cadable s oppused to less readable ma-
terial? Relevant data here are mucl less
numerous than m the case of reading ef-
ficicuey. A number of studies have shown
that 1caders prefer « more readable to a less
wadable version of a passage, but few
studies suggest the extent to which this may
be duce to word frequency, Studies by
Swanson (32) aud Ludwig (38), however,
showed greater readership for text versions
with shiorter or casier words versus versions
with longer or harder words. A study by
Klare, Mabry, and Gustafson (33) show-
g cdose relationship between judgments
of versions as Yeasy to read” and as “pleas-
ant to read” (tetrachorie correlations rang-
ing from .S6 to Y7) also suggests that such
picterences miy be based upon word fre-
quency throngh its efleet upon: reading
cefficieney ).

A scries of studies by Ronald Johuson
and his associates lends some support to
this hy pothesis a well as suggests a more
dircet relationship betw cen frequency and
preferences Jolmson, ' Thompson,  and
Frinche (28, found that greater frequency
of otcurrence of English words was re-
lated to imaeased “goodness” on the se-
mantic differential (to the extent of a cor-
iclation of .63). Rated goodness, in turn,
was tclated to visual duration threshold

(and thus. presumably, to rc.l(lmg cffi-
cieney ). These authors found, further, that
mampulation of the frequency of nonsense

B
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words produced a systematic variation in
their rated goodness. Frincke and Johnson
(17) also found that the relation between
frequeney’ and - goodness persisted  even
when prummciubility was held constant
through the use of homophones. In subse-
quent studies. Johnson, Frincke. and Mar-
tin (27) and Johnson, Weiss, and Zelhart
(26) tound goodness related to meaning-
fuliiess. and in the first studv once more
found goodness related to visual duration
threshold.  Newbigging  (42)  similarly
found “bad” words on the semantic dif-
ferential to have higher thresholds than
“good” or “neutral” words.

In snmary. the effects of freguency of
ocenrrence of words upon preference for
a more readable over a less readable ver-
sion appedrs to result from one or the
other of two possible effects. or from both,
First, the frequencey ot occunience of a
word 15 related to its rated goodness, thus
producing a possible  direct cffeet upon
preference, Second. the rated goodness ot
a word is related to its visyal duration
threshiold, thus producing a possible in-
direct effeet upon preference by affecting
the reading vase of a text, sinee ease and
preference are themselsves related.,

Frequency and comprehension

The. evidence thus indicates that fre-
quency of ocenrrence of words affeets both
the reading vase and preference aspeet of
readability. Does this variable abso affect
the comprehension and learniug aspect of
readability? As for comprehension, it was
precisely becausg, educational - experienee
indicated that more common words wepe
more comprehensible that the first word
frequency studies were made. As a corol-
lary to, and refinement of. their counts of
word frequency, Torge and Thorndike
(37) extended this work to connts of the
frequency of word meanings (dictionary
meanings ). Onece again, the purpose was

ERIC
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to help teachers and textbook writers avoid
undesirable rarities of word meenings (and
thus increase comprvlwnsibility) in their
writing and speaking,

Lorge and Thorndike began their count
of word meanings by excluding the 500
most frequent words. They soon discovered,
however, that the most common words have
the largest variety of meanings, and there-
fore incluglv(l them: in fact, their count of
these words has been separately published
and is pethaps its most uscful outcome
(35, | :

Both Zipti(39) and Thorndike (34) have
pointed outithat the number of dictionary
meanings of a word is related to its fre-
quency of occurrence and to its age in the
language (presumably an index of fre-
queney), Tt is logical to ask at this point
whether or not the existence of a large
uumber of meanings might not cause inter-
ference. thus rendering the more frequent
words less cumpl'vlu'nsil)le. As this writer
has pointed out elsewhere, a hierarchy of

. frequencies exists among the various dic-

tionary meanings of a word in the semantic
count. Thus, use of a highly frequent word
will most often tend to involve use of a
highly frequent, and presumably compre-
lhiensible, invaning,

Frequency and learning

On the question of whether word fre-
quency will clearly affect the learning of
written material in much the same way it
aflects  comprehensibility there is some-
what contradictory information. Noble has
made a series of studics of the relationship
of word frequency, familiarity, and mean-
ing. He has measured meaning both as
number of synonyms .subjccts; can x_""'.'e to ~
a word (45), which is similar to the Lorgé-
Thorndike-Zipf definition, and as number
of continued written associations subjects!
can give within 60 scconds (47). In both\
cases, the relationship between frequency
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and meaning indices has been found to be
very high (up to an index of relationship
of .92). Using his indices, Noble las found
that both familiarity of woirds and word
meaning  (46)  enhance  performanee  in
serial verbal learning,

Deese (14), on the other hand, has ques-
tioned whether there is iy essential re-
lationship between word frequeney  and
the measure of free recall. He bélieves that
free recall is, instead, a hmction of the
readily available associations among high
frequency words. Considering the demon-
strated relationship between frequency and
number of associations, however, suggests
that frequency may still be the important
underlying factor. Cofer (9), in comment-
ing on Deese’s position, takes the point of
view that frequency of experience plays a
role in recall through “response availabil-
ty.” This term refers to the hierarchical wi-
rangement of words in a person’s response
repertoire (as “response bias,” it was also
felt to be a significant factor in the word
recognition studies described carlier).

Summary: frequency and comprehension

To smumarize, the effects of frequency
of occurrence of words upon superior ¢om-
prehension in more as opposed to less
readable material takes severdl forns, First,
increased frequency itself seems to play @
role, as does the conesponding mcaease in
available meanings” as frequency inaeases.
The existence of a hicrarchy among mean
mg fiequencies apparently reduces the i
terference effects that might otherwise re-
sult when numbers of meanings are pos-
sible. Sccond, serial verbal learning ap-
prars to be improved, and perhaps free
recall and other measures of learning also.
This latter may be due eithier to the pres-
ence of a hierarchy of a dll thle words or to
the increased .lssuu.ltlons { greater mean-
ing; of bigh frequency .u\ opposed to low
frequency words,

As indicated carlier, the results of studies
relating word frequeney to comprehension
and learning have not been as clearcut as
those relating word frequency to reading
case and preference. A possible resolution
is suggested by some recent work by Cole-
man (10). He found a high positive cor-
relation between the frequency of content
words in 12 passages and comprehension as
measured by summed cloze scores, as

~would be expected, For function words

(such is “the” or “of”), liowever, he found

a high unegative” correlation between fre-
qu(m\ and closze scores, As he shows, the
overall efteet of frequency may therefore
be lost under certain circumstances, Of
particular note is the hkelihood that this
will oceur in speech and in beginning read-
mg. Coleman’s work thus suggests that
varied and refined counts of frequency may
be very freitful m the study of readability.

Frequency of occurrence of words, as
this paper indicates, clearly plays an all-
pervasive role m language usage. Not only
do limans tend to use some words much
more often than others, they recognize
more frequent words more rapidly than less
frequent, prefer them, and understand and
learn them more readily, It is not surpris-
mg, therefore, that this variable has such a
central role m the measurement of read-
ability. As further knowledge is gained of
the arcumstances uuder which word fre-
queney for an mdividual ingreases, it s
probable that understanding and control
of readabihity can be still further improved.
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5. B. Coniaax

Experimental Studies of Readability ”

Part I

Stimulus Dimensions

This paper has two major theses.

1. A promising research strategy for gain-
. ing an understanding of language be-
havior 1v to colleet a huge matrix ot
tunctional relations that plot the efects
upon linguage skills exerted by lan-
guage  characteristics.  Experimental
studies of readability will provide many
of these functions.
The few studies we have at present,
crude and incomplete as they are, will
be sufficient to make massive improve-
ments in the teaching capacity of text-
books—at least at the first-grade and
preschool level. To make cqually mas-
sive improvements at the adult level,
however, we must study: the effeet of
language characteristics that exist be-
tween sentences and  between para-
graphs. This will require developing
efficient techmques tor measnring un-
derstanding,
Let us say that an experimental study ol
readability investigates the effect that a
characteristic of prose exerts upon some
reading response such as speed of reading

Professor Coleman s Chaimman of the Psychology
. Department at the Unnersity ot Texas m Bl Paso,
At the tme this paper was wntten he was on
leave and serving as Project Manager for the
Southwest Regional Laboratory in Inglewood, Cali-
fornia.
* This article has been reprinted from issues of
Elementary English. Part I appeared in February,
1968, Volume XLV, pages 166-178, Part 11, March,
1968, Volume XLV, pages 318-323, 333,
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or degree o understanding. Let us call
the characteristic of prose a stimulus di-
mension and call the measure of readability
a response meagure, Thus, an experimental
study of readability plots a reading re-
sponse as a function ot a stimulus dimen-
sion of prose; it plots an S-R function.
Linguistics and the psyehology of verbal
learning, provide a list of stimulus dimen-
sions: word familarity, word length, type-
toher ratio. abstract noun ratio, clwse-to-
kernel ratio. ete. We also have an extensive
list of response measures: the reader’s abil-
ity to answer questions about the passage,
his ability to memorize the passage word
tor word, his ability to fill in a cloze test
based upon the passage, his ability to fol-
low instructions prescribed in the passage,
the information he ggins by reading the
passage, aud others.

Thus. we already have a vast taxonomy
of stivwls dimensions and an extensive
set of response measures. What we need to
provide next is a huge matrix of functions
—graphs that plot cach of the response mea-
sures as @ function ot each of the stimulus
dimensions that affects it. This paper will
review a restricted sample of the available
literature within an outline that will de-
seribe how we can provide such a matrix.

In this paper, I will introduce several
.variables such as spelling and phonie regu-
lanty that are usually not included in
studies of readability, While these variables
are of slight importance in determining
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readability tor adults, they are of consider-
able importance m determmeng, readalnhity
tor six vear olds, A thesss of this paper s
that the most tertile field for experimental
stuches ob readalnlity 15 one that focuses
on first-grade material.

In tact, one purpose ot this paper is to
stimulate interest in experimental studies
ob readability by showing the massive im-
provement they could make in the teach-
ing capacity of primary reading materials.
I hope to show that given a data base pro-
vided by experunental studies of reada-
Inlity, stories ¢ be constructed that are
suuple enough tor a five vear old to read
abter a few nunntes of casual mstroction--
sunple cnongh to cnable us to teach pre-
schoolers to rcad at home by television—
sunple enough to provade matenal watln
the competence of the mentally and cul-
turally deprived—sunple cnongh to make at
worthwlule to tewi deat dduldren to read
at very voung ages aid reduce the nental
rebardation that results trom therr msula-
ton bom langoage. In short, T hope to
shiow that hittle hooks can be constructed
which are so casy to read that they will
change the whole nature of the readiness
proveam tor prosclivolers csee Fage 11 tor
antexample of sucdya book o,

The charactensties of an cffective pro-
gran ob rescarcl apon readadabity wall be
discissed under three headigs.

I The set ol stunuales duoncnsons shouald
be organzed systomaticadly o that
W gl g.ll“ o (Ull('rl‘“t OVLIVIOW W\ “ll
« uunnnum ninber of expernnents,
There should be an cqually syste-
matic arrav of respoise measures, in-
cludmg those of most wmterest sucl as
comprelicnsion and mformation gan,
3. The experunents should by performed
upon relevant  populations—relesant
populations  obf - Language  materials
as well as relesant populations of

to

readers=aud the experimental design
shiould allow us to generalize simul-
tancously to all populations of interest.

I will disenss the first heading in Part L
The second and third will be discussed in
Part 1L

1. A Systematic Organization
of Stimulus Dimensions

Linguistics and the psychology of verbal
learning have provided a large number of
stimulus  dimensions that affect the diffi-
culty of printed language. We also have a
Lurge array of response measures, Obwiously
we cannot collect all possible S-R functions,
only a tiny sample of strategically located
ones. Years could be wasted by an un-
systematic attack on a problem of this
magnitude, A systematic approach would
first organize the stimulus dimensions into
a grid. Then the investigator could select a
tew stunulus dimensions spetted at equal
steps across the grid and relate them to
measures of verbal behavior, If this pro-
duced uo coherent overview, then addi-
tiwnal experiments would relate intermedi-
«te stimulus dimensions to the same mea-
sures of  verbal behavior. As the  grid
became dotted with systematically located
SR tunctions, « coherent picture would
emerge and the gaps could be bridged by
interpolations,

To illustrate a systematic organization
ot stimulus dimensions, T will use a re-
search program whose purpose is to col-
lect the data that will permit us to design
the most readable books possible for first
graders,

Above and beyond the magnitude of the
mprovements that are possible with be-
ging material, there are important meth-
vdulogival reasons for beginning  experi-
wental studies of readability at this level:
(1) In beginning reading, the skills can
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be andlyzed mito paned assocuate: learmag
and the simpler torms of concept torma-
ton. Expenimental psychologists kiow low
to measure these shlls e tightly controlled
Liboratory - experiments. 1o later reading,
howeser, comprehension, intormation: gam,
critical evaluation, esthetic enjoyment, and
other shlls hecome mportant. We know
very little abont measanmg these latter
shlls, much anallary work must be done
hetore we can measnre them wath adequate
preesion. (20 In begmmmng readmg, the
Langnage population is small and well de-
fined, it 1 restricted to a tew hundred com-
mon worlds, Tu later reading, however, the
language  population becomes: Lage and
poorly defined

Lot ns orgamze the stmulas duncnsions
that affect the readalnlity of beguming ma
tertal mite some sort ol systematic matris.
At the present prelimmary state of data
collection there s lIittie reason to prefer one
organization to another. lere is one. (a0
The reader distmgunhies the letters, {In
He pachages letters and their sotincds into
words e also recogmzes words as wholes,
cer He packages word.mto lugher gram-
matical umts sueh as phirases and clauses.
(d) He packages these mto still bigher
order utits—paragraphs, stories cte,

These tour steps w il serve to step off
our matriy of stunalus duneusions i sul
fierent detal tor prelmmary data callec-
tion. Later. as data accumulate, the matrn
will he graduated in finer detal by m-
serting intermediate steps.

A Dutmguishing the Letters

It v clear that the readability of ma-
terial lor first graders can bre unproved by
mereasing, the legibibty of the letters. We
are not Iree to design an entirely new scet
of characters, however, there are wany
type fonts m_we, and surely letters from
ditferent fonts can be combimed to form an
alplabet whose characters are more dis-

tinguishable from ouc another than any
existing set.

A recent study that is relevant to the
leability of beginning material is one by
Popp (18). Using non-reading  kinder-
garteners as subjects, Popp compared each
letter with cvery other letter. Her result
was a confusion matrix showing how often
these children confused each letter with
cvery other Jetter. Rank-ordered as to the
umaber of times they were confused with
oue another, the most frequently confused
paits were. p-q. d-b, d-q. d-p, b-p, hu,
i-L, k-y, t-u. c-¢, d-h, hen, hey, ok, n-u.

Popp presented her letters in isolation,
but in reading, the letters are imbedded in
words and the child is able to distinguish |
apward protruding trom downward pro-
truding letters. It is not unreasonable to
assumeathat the most frequently confused
pairs mnght be different if the letters were
presented o the children  embedded  in
preudowords Inoan unpublished experi-
ment, Himelstein (12) tested this assump-
tion, but her pattern of results was alinost
the same as Popp's. Himelstein tachisto-
scopically projected a stimulus letter sur-
rounded by two o's {opo) and then asked
the child to pick out that letter from a pair
surroanded by o' (opgu ). She tested only
the pairs that Popp had found most fre-
suently confused. Rank-ordered as to num-
ber of times they were contused by the chil-
dren, Himelstein's pairs were: p-g, d-b,
d-p. b-p, t-w, b-q. il key, Ien, d-hy e, ey
h-y. n-u, j-k. .

By combining letters from different type
fonts and by making slight changes in the
claracters, it is easy to ynake many of the
above pairs very distinguishable from one
another. Some letters may be printed in
small versions of the capital shapes so as ta
climinate confusions between heN, u-N, L-i,
cle. The letter g is always followed by u
Why not print them as a ligature (gu) and
thus eliminate conlusions between ¢ and p,

Q , ..
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If these suggestions were followed,  of
caurse the letters could be designed to be
more esthetteally  pleasing JAlan e their
above form.

[ have tested maodifications similar to
the above m a sertes of eapernments. My
most recent eaperniments compared  tradi
tiwnal to experimental versions of the follow -
mg pars. pq, d-b, d-p, b-p, h-n, u-n, and
-l A letter was-projected tachistoscopically
for .10 seconds between two o' (odo), and
a non-reading, kindergartener was asked to
pick that letter from a pair surrounded by
o vodbor. Av mught be expected, every
expernymental par was significantly more
legible than its conyentiomal_counterpart
thy at least the 03 level). The surprising

. ding was the amount of difficulty the

cluldren had i distmguisling the conven-
tional p-g and d-b. Our preschwolers did no
better than chanee~75 errors to 74 correct
choices,

To summanize the (xpenmental studies
of leginhity as they affect  beginnng
readders.  the  conventional alphabet  con-
tarris a number of pairs that are frequently
contused by hegmmng readers. It would be
a sunple matter to alter the pairs slightly so
as to make them less confusiug, Further-
more, siee most of these alterations would
smply require that weé select letters from
several type f8nts (such as capitals, and
lower case). almost no negative transfer
should oceur. We would not be nddn';g.m_\
new characters to be learned, we would
stmply be cll.‘lngmg their sequence of in-
troduction for young cluldren.

B. Packaging Sounds and Letters into

Words .

Thus step 1s coneerned wath look-and-say
reading and with phomes. There are expen-
mental studies of readability that suggest
ways to mprove readability according to
either subskill of reading,

Luok-und-Suy Reading, Woodworth (24)
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summurized a group of studies that sug-
gested that word shapes are recognized as
wholes, The studies suggested that words
would become casier to distinguish from
one another if the alphabet were rede-

signed to increase the distinctiveness of

word shapes. Specifically, the studies sug-
gested that word  shapes would become
more distinctive if we created an alphabet
with equal numbers of upward protruding,
downward protruding, and non-protrudiug
letters—also with an equal number of angu-
lar and curved letters. Since 1938, there
have been a number of sporadic tests of
Woadwortl's sugge_tion (e.g., Byme, 3),
but no sustained program of research on
the problem.

Recently, in an unpublished study, Des-
berg (10) showed that word shape can
play an important role in word recognitior
by non-reading preschoolers. Ten trios of
pseudowords that differed to a minimum
degree in word shape were prepared (e.g,
ocen, uosa, suam) and compared to trios
that differed to a maximum degree (e.g..
qhur, ruyc, coan). A pscudoword was pro-

jected tachistoscopically and ten non-read- |

ing preschoolers were asked to seleat it
from a trio. All ten children made fewer
mistakes  when sclecting words  whose
shapes differed to a raaximum degree (p<
.001), The experiment was interpreted as
¢vidence that a lower-case alphabet could
be constructed that would increase the
legibility of words for beginning readers.
Such an alphabet can be constructed by
substituting a few capitals for their lower
case counterparts and by making a few
other equally slight changes.

To summarize the studies of an alpha-
bet that would maximize distinctiveness of
whole word shapes. the studies to date
have not shown word shape to be a large
source of varfance in determining ‘reada-
bility for adults, nevertheless, there is rea-
son to believe that a sustained program of
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research could develop an alphabet that
would significantly improve readability for
first graders.

Length. The length of words clearly af-
fects the ease of recognizing them in look-
and-say learning. Mast readability formulas
have some measure of word length, but

length in syllables, length in inorphemes,

and length in letters are all higlily corre-
lated. They can, however, be disentangled.
To the extent that words are processed
visually, length in letters should affect read-
ability. To the extent that words are pro-
cessed vocally. length in syllables should
affect readability. To.the extent that they
are processed mentally, length in mor-
phemes should affect readability.

In an incomplete, factorial design, I re-
cently measured the independént effects
of length in letters, length in syllables, and
length in morphemes. I tachistoscopically
projected six words for 1.0 second and
asked my subjects (college students) to
memorize the svix. My measure was tumber
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LENGTH IN LETTERS

Figure I
Mean exposures to nemorization plotted
as a function of word length in letters. The
parameter is word length n morphemes,
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of exposures to memorization There was no
significant cffect due to syllables. Figure I
shows the effect due to letters and mor-
phemes. To the extent that memory for a
list of words is part of reading, length in
letters (visual processing) and length in
morphemes _(mental processing) appear
more important\than length in syllables '
(vocal processing

Frequency. The frequency with which a
word is used affects the ease-of recognizing
it. Klare (14) has provided a convenient
summary of the effects of frequency on
readability.

It nced only be added that the usual
word counts may be deceptive for first
graders. For first graders, the frequency
counts should be based on speech, not
printed material. There are certain words
that ocgur frequently in print (will, would,
did, am, etc.), but seldom as whole words
in speech. These words usually occur in
reduced form (‘ll, ‘d, ‘dy*m, etc.), and they
may be difficult for the child to recognize.

Phonics: Learning the Sound-Letter As-
sociations, All readers sound out words or
parts of words, but this l‘C.l(llll!_, skill has
nore influence on rcadahlhtv in beginning
reading than in that of later years. Before
a child can sound out a word, he must have
learned the sound-letter associations, This
is ordinary paired associate learning. and
according to the usual three-stage analysis
(Underwood and Shultz, 22), the degree to
which a child learns any particular sound-
to-letter assoeiation would depend upon
three factors: the legibility of the letter,
the response strength of the sound, and any
previous association between the two.

We have already discussed the legibility
of letters in A above. There are several in-
dices available that mcasure the degree to
which the child has mastered the phonemes
of English. One measure would be studies
such as those of Templin (21) that measure
the age at which the child first uses the
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phoneme. Carterette and Jones ¢4 lave
provided a second measure, They tallied
the hiequency wath which the different
phonemes occuned m chuldren’s speech.
They tound that the consonant phoncmes
ocennted m the tollowing order when
ranhed from hughest to lowest. sr, 8 m s,
d.ow, Lk ete

In an ordinary paned assouate leaning
tash. Berdanshy (1 measured the case
with which
learned a

non-readimg
unmber  of sound-to-letter
soctations, that s, lie measured the edse
with wlicl they learued to pronounce cer-
tam letters, As nught be expected., he found
astrong hegueney effect. the cluld learned

b=

the pl'nlmm‘mhnn to be .ls\l)(.l-dt('ll'\\ ith «
certam letter very casily it the pronundiy-
tion was a phoucme what oveuried fre-
quently m English.

Berdiausky's expernnent suggests that for
begmug readers at least, o story mighit be
more readable if the pronunciation of its
letters were frequently occuning phonemes.

Before discomntg phoneme coutrol as ins

practical. one should remember that the
vocabulary of begmnng material is tightly
controlled, Just as we coutrol voeabulary,
we can abo control phonemes, A gifted
cartoonst can write a story with ouly three
or tom words. It the letters and phonemes
as well as the words were carefully chosen,
the story could be read by an average four
vear old ¢see Fig. 1.

This 15 not to sav that Berdiansky's ex-
periment’ provides us with all the data we
need for phoneine selection Among other
thimgs, we need to know if a child will
induce the basic phonie concept (sounding
out new words ) more casily if his be-
gimng readmy material s restricted to
certain classes of phonemes. For instance,
sounding out an unfamiliar word would
seem more difficult if the beginning ma-
terial consisted mostly of stops and affri-
cates (p, b, 1, d, k, g j, and ch) becauwse

preschoolers
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these sounds are most difficult to pronounce
i isolation, The child inevitably learns
sounds such as puh, buh, ete, If Berdian-
shy's eaperiments were supplemented by
« dosen or so similar ones, we would be
able to practice phoneme selection in be-
ginning reading materials as we now prac-
tice vacabulary restriction, :

Phonics. Regularity. One of the subskills
of reading is the ability to sound out words.
For first graders in particular, it is rea-
sonable to assume that readability of ma-
terial will vary according to the degree of
phonic regularity in that material and also
aceording to the particular, phonemes per-
mitted in that material” Currently there are
two major svstems for regularizing English,
the Iuitial Teaching Alphabet (ITA) and
Bloomfield’s linguistic system. Both have
considerable flaws,

The Initial Teaching Alphabet must mis-
Spell 739 of the words in English, and
about 404 of these changes are radical
ones, There are several reasons for this,
Lut the most profound one is that the pro-
nunciation of many of the English mor-
pliemes changes if the morphemes change
cuvironment,! Consider the different pro-
nunciations of the past tense morpheme in
trotted, passed, and crosscd. Consider the
following  dernvations. democratic-democ-

I\fore generally, when one fits an alphabet to a
language, there are three factors that niust be con-
adered, Finst 1s letter-to-sound regularity, phonic
regralarty. But there are two others of almost equal
mportance. Stcond is morpheme regularity; mor-
pliemes should be spelled the same way in dif-
ferent environments {trotted, passed, crossed, sign,
significant, ete.). Third=and this becomes a criti-
cal factor m a worldwide language such as English
—ptople that speak widely differing dialects should
be able to read the same language; a Kentucky
libally and a Cockney dockworker should be able
to read the same books, One must compromise be-
tween these three factors in fitting an alphabet
to a language Clearly, the problem is much more
Jifficult than designing a character for each
phoneme of English; 1t requires wisdom plus a
considerable lingnistic competence.  «
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racy,  cypedite-cxpedient,
ete.

In short. the misspellings of the Initwl
Teaching Alphabet gnarantee @ consider-
able amount of ncgative transter when the
clild 15 slosfted to traditional orthography.
An axtensine series ob ightly  controlled
laboratory  expenments on tramster have

sty segnificant,

shown condusively that negative tansfer
oceurs iy tune gue organgsin learns a e
spotise to @ stiaunlus that he must Tater un-
learn i order to substitute anothier response
to that stunulus. Ot course, the Timtial
Teachmg Alphabet has proved to be an
execllent teachimg techmgue so at also guar-
antees o cotisiderable amount of positive
tramster, wnd the woght of evidence sug
gests that the postive transter more than
outweighs the negative transfer Neveatla
less, we should reduce the negative transter
as much as pussible, we could reduce
considerably b we gnarry the Tratial Teadl-
ing  Alphabet  to Bloomficlkl's Linguistic
svstemn,

[n addition to ats theoretical contribu-
tions, Bloomfield's hmguistic svstene 2 has
shiown that it s possible to select a large
number of English words that are spelled
regularly, that is, that are spelled with in-
ternal consistency, But his linguistic system
suffers from one fatal flaw, many of the
most impurt.mt words i Enghsh are not
spelled regularly <was, were, woudd, should,
cte.r. Thus, il one 1estricts imself to
Bloomfield's hist of words, he restricts his
reading matenads to sudh sentences as “Fat
Pat -1t on the mat” The most phlegmatic
child can quickly be reduced to hysteres
if hie is forced to read too mudh of this,

Thus, we have two systens for regu-
lariymg Englsh, cach with great advan
tages, cach with great disadvantages, or-
tunately, 1t is possible to combine them in
propottions that maximize the advantages
of cach aund mimmize the disadvantages.
One sunply spedls o bow dozen absolutely

2 Rip \|;1| ny v 1969
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function words in an  Initial
Teachipg Alphabet and selects the remain-
der of his words from Bloomfield's list,
Thus, negative transfer is reduced to an
absolute minimum, only « few dozen words
are misspelled in the transitional alphabet.
Furthermore, 1t 1s possible to sclect those
few dozen words so that their misspelled
shape m the transitional alphabet will be
almost identical to their shape in the tra-
ditivnal orthography, Thus, by combining
the Tnitia]l Teaching Alphabet and Bloom-
ficld’s Tmgustic list in the proper propor-
tins, we can get alimost all of the advan-
tages of each and almost none of their dis-
advantages, Furthermore, if we restrict our-
sclves to the inost common words in Blooin-
ficl's Tist, we can get almost all of the ad-
vantages of the basal readers and almost
none of their disadvantages.,

Phonics, Phoneme Selection, We noted
that insofar as 1eading involves phonic skills
—sounding vut words—readability would
be affected by phonic regularity and by
the particular phonemes used in the ma-
terials. We have discussed  plionic regu-
lanity. Let us discuss improving readability
by restricting the phonemes used in the
materials,

Facept for Berdianshy's experiment men-
tione d carhier. there is almost no evidence
that tells us which letter-sound associations
are caster to learn aceording to any reading
subshill. Tt we arc to mahe beginning read-
ing materials more readable by phoneme
selection, we st guess from a very in-
adequate data base. Except for the fre-
queney  counts of Carterette and  Jones,
about the only information we have are
two rough observations. (1) It is almost
unposiible to make an isolated sound that
rcwml)lcs the stops. and affnicates (p, b, ¢
do K g o oend dh), (2) On the other lnnd
many of the continuents can be closely ap-
proximated - isolation, and in addition,
they play @ meaningful role in the lan-

HOCeSSd Y
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\ .
~ guage (s-s-s 1s the sound of a snake or of when we sce something good to eat, ee-
ec-ee is the sound we make when we are

gas escaping, m-m-m is the sound we make

1.

Figure II ’
Excerpts from a preschool reader that illustrates a technique that can be used for teaching phonics
to five year olds when the component sounds of words play a meaningful role in the story.
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frightened. etc.). Based on these two ob
servations {to th(- extent that reading m-
volves the phonic subshill), begiunmyg read-
ing materials might be more readable o
their phonemes were restricted to the con-
tinucuts. Then the first words in the be-
ginning material would be ones sucli that
their component sounds could play « mean-
ingful role in the story (sce, am, at, et
This allows « number of technigues for
teaching phonics and spelling that are not
available if the Leginning materials include
siich words as come and look (see Frg. T1.

Phonics:  Blending.  Most  first-grade
teachiers would agree that phonic blending
is one of the most difficult skills to teach.
Blending is less difficult if the first words
are composed of sounds in which the con-
sonant and vowels are pronounced wath
the tongue and othier articulators in roughly
the same position, the blending transition
from one to the other is relatively slight,
there is litte difference between the two
sounds pronounced in isolation and the two
blended into a word. Sounds such as /s,
sh, n, cv, a, i/ form words such as an and
see that”are casiest to blend. Compare the
blending transition fiom vowel to conso-
nant in she versus that in out by pro-
nouncing them dowly and comparing the
relative inotion of tonguc and lips.

Let us summarize the important pownts of
this scction. reading is a complex, inter-
locking hicrarchy of skills, and materials
that are most readable according to one
subshill are very unreadable according to
other subskills. It is possible, however, by
simultancously considering all the subskills
when one selects his materials to get a set
of materials that approachies  maximum
readability according to all subskills. We
can get the advantages of phonic regu-
larity by using Bloomficld’s list of regu-
larly spelled words. We can get the ad:
vantages of meaningful, interesting sen-
tu)ccs by supplementing that with a very

siiall namber of function words misspelled
i o transitional alphabet (thee, iz wuz,
cte. ). Furthermore, we can gain most of
the advantages of the basal ‘readers—the
cffects of frequency=Dby restricting our se-
lection of regularly spelled words to those
that oceur most frequently in English. Per-
haps—although this must be verified by
additional experiments—one can gain still
further advantages if he restricts the pho-
nemes in his beginning reading materials
to certain continuents and to words whose
component sounds can play a meaningful
role in his story.

An m\.unplc may be helpful. In selecting
the most readable set of materials for a be-
ginning reading program being developed
at Southwest Regronal Labaratory (see the
example), we used the follo“mg prove-
dure. We pumhcd into a computer all the
regularly spelled one-, two-, and three-
phoneme  words of English. We also
punched in cach word’s frequency of oc-
currence according to its Rinsland count
for first graders (19). We assumed that
our first materials would be most readable
if the phonemes were restricted to the
following phoncines. /s, m, ec, 1, a, i, n,
th, sh, and t/. Then we asked the computer,
“Which phoneme  should we  introduce
neat? Which phoneme will combme with
the present plionemes to form a ‘maximum
number of conmon words? The letter w
¢ani be combined with these letters to add a
maximum number of common words, and
this is the letter that should be used in the
next book. Adding «. to our letters, we re-
peated the question to the computer. Con-
tinuing these steps gave a sequence that
cnables our books to illustrate the concepts
underlying spelling and phonics with
minimun of instruction in letter-sound as-
sociations, each letter-sound association in-
troduced in a book gives the child the max-
imum payoff in useful new words.

The language characteristics considered
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thus far are most mnportant m determming,
readability for begmners, the onces that fol-
low are important for adults also.

C. Packaging Words into Phrases, Clauscs,

and Sentences.

“The greatest number of experimental
studies of readability lie under this sub-
heading, Let us subdivide them accordig
to Hockett ¢ 13) mto those concerned wath
content morphemes and those concerned
with the framework of function morphemes.
That 15, in the followmg sentences the con-
tent morphemes are i lower case letters
and the framework of function morphemes
is m capitals: '

THE man operatED THE boat skill-
fulLY.

THE man's operaTION OF THE boat

WAS skillful.
Otlier sets of content words that can fit in
the same framework of function forphemes
are  boy-explam-problem-quick,  team-ex-
cavate-tunnel-speedy.

Content Words. In a sustaned series of
studies, Deese (99 has shown that words
are orgamzed in the mind into highly sys-
tematic structures, That is, words and sets
ot words are associated with one another
and each word s more tightly associated
with some words than with others. Words
are orgamzed mto word classes, grammat-
1eal classes, and semantic classes,

Deese’s students have showu that lists
of words that are corr<lated with this inen-
tal organization are much casier to learn
and memornize than hists that are not {e.g.,
Miller, 17, Wengartner, 231 Sunlacly, 1f
the content words of a sentence correlate
with this mental orgamvzation, the seutence
1s easter to learn or read (Colemnan, 7). In
this experiment, noun-is-adjectise sentences
(The thunble is bright) whose noun and
adjective had strong pre-experimental as-
soclations  were  compared to  sentences
whose noun and adjective had weaker pre-
expernnental associative  strength (The

ERIC
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thimble is shiny). The direction of the re-
sults was not surprising, the sentences
whose content words had high strength
associations were much easier to learn. The
magnitude of the results, however, was
somewhat surprising. After a single expo-
sure, the subjects would remember 14.5
responses out of 24 paired associates if
there were strong pre-experimental associa-
tions between noun and adjective. If there
were no pre-experimental associations be-
tween the noun and adjective, they could
remember only 1.58 responses; there was a
ratio of 9 to 1 in relative learnability.

To summarize, we can make tremendous
gains in readability if we design our ma-
terials to correlate with the way the words
are organized mentally. This could be ac-
complished by using cloze tests. That is, if
the majority of subjects in a cloze test disa-
gree with the original wording, it would
suggest that the wording should be changed.
Giving cloze tests is an expensive operation,
but the expense might be justified for ma-
terials that are used very frequently such as
clementary reading material.

Framework of Function -Morphemes.
Many studics can fit under this subheading,
and most of them can be described as comn-
parisons of grammatical transformations.
These experiments are concerned with a
number of the factors that are usually in-
cluded when preseribing rules for writing
readable material. In fact, most of the time
when a writer applies rules for improving
readability,” he is actually choosing one
grammatical transformation above another.
Thus, the rules for_writing readable ma-
terial could be st.meﬁqg(c precisely in
terns of grammatical transtbrmations.

The reader of this paper can verify this
for himself by noting the number of times
he makes grammatical transformations as
he revises the following sentence to make
it more comprehensible (An inclusion of
this is an admission of its importance). 1f
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lie tries to make this sentence more read-
able by increasing the number of personal
words, decreasing clause length, or by ap-
plying almost any of the rules for improy-
ing readability, he will discover that the
change he frequently imakes is a grammat-
ical transformation—a grammatical trans-
formation that operates upon entire clauses
and alters many of these variables simul-
taneously. The point is this: when we con-

Rueavasiary 1y 1968 .

sider the actual operations we perform to
improve readability, it seems that gram-
matical transformations are fundamental
units and that describing some rules of
readability in terms of smaller units is more
or less artificial.

To save space, a sample of the experi-
mental studies that scem most closely re-
lated to readability will be summarized in
a table.

Table I

Sample of Experiments that Studied Grammatical Relations

Grammatical
Relation

Reference

Number Response

Nominalization
vs
Active Verb

o1

Nominalization

»

Finding

Cloze Score  Active verb was most readable.

6 vs Recall Active verb was most readable.
Active Verh
Active
8 vs Recall Active was most readable.
Passive
Active
11 vs Verification  Active was most readable. g
Passive . .
15 Depth Recall Seatences of low depth were most readable.
8 Ewbeddedness Recall Readability increased as embeddedness decreased.
. Order in a
* 20 NN Rec.ll Term at end is better remembered.

ERI
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The prc.xu(ptxon.s for, readable wnting
that are given by the above experiments
can be summariced briefly, prefer gram-
matical transformations  that give short
clauses and use active verbs, prefer gram-
matical transformations that do not use
abstract nouns nonnnalized from verbs,

In the expernnents of Table I, note that
grammatical transformations that contain
abstract nouns are less readable than their
counterparts contamning active verbs. The
lesson to be gained from this is that ab-
stractness is not necessarily an inalterable,

{

inherent stimulus dimension. As often as
not, complexity due to abstractness is super-
fluous complexity, as often as not, the num-
ber of abstract nouns in a passage can be
reduced without changing the content of
the passage. When a passage contains a
large number of abstract nouns nominalized
from verbs (operation), the writer can
easily transform them to active verbs
(operate). For example, The exclusion of
that candidate is emphasis on the impor-
tance of our group includes three abstract
nouns. Let us transform it to a version that
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includes none. When they evdluded that
candidate, it emphasized that our group was
amportant Clearly the abstractuess ob the
first verson was not due-to mherent ab-
stractness of the subjeet matter.

In short, there 1s prose that 1s abstiact for
no better reason than that the wnter chose

one derivatne of the serh instead of an-

other.

Note that the above diseussion ol ab-
dract nouns nonmnahized bom verbs s re-
lated to the adviee thae wadable writwg
shouid contam a large number-of verbs,
Note also that this does not necessarily
mean that the wnter should invigorate his
prose witl: verbs bke exeoriate and fulmt-
nate The propottion of verbs can be w-
creased by transtormg abstract nouns
nomemalized trom verbs to active verbs
Perhaps another example will be worth-
while. Gonsider the sentenee iom the sec-
ond paragraph ol this seetion: An inclusion
of this is an admission of ity importance
We can reduce the propottion of abstiact
nouns aied simultancously increase the pro-
portion of verbs by transformng at s Lol
lows, Smee she mcluded this, she iy ad
nuttg that it was important, Note that the
transtormations altar many other stimulus
duncsions ustally mcdoded meadvice fo
1cadable \\ntmq!xluut clanses, posonal
provouns, and word brequendy.

It o nnpml.ml to note that i ths Gas
the additional explicitucss of the salb doc
troan ats stom -from ats contont
morpheme - but from ats function: mor
phiemes. Ta, vowee, momd  aspect. num-

not conu

ber, wied peison art cyphatly stated by the
mflectional athnes, pronouss. and auntliary
verbs When we trantorned giclinion to
mednded, tense, vore, wspeet, and mood
were made speafic, More generally. the
funte verb 1s tar more exphat than the ab
stract noun -

C oustder the more readable grammatical
ttanstormations of  ow - examples above,

Aruitoxt provided by Eic:

Note that they contain more personal pro-
nouns than the less readable transtorma-
tions Mudh ol the abstractness i seientifie
writing must be attributed to a reason no

_more protoud than its tradition against

17 and "we and its tradition against ad-
dressing the reader as “von” The scientist
who eschews the first two pronouns is
smply being modest. but wot using them
breuently canses him to substitute an ab-
stract noun u'\pllumlium tor its active verh
torm u'\pluin 1, to substitute a passive verb
tom an active verh. to substitute an em-
bedded sentenee tor a non-embedded sen-
tenee

More gencrally, it we had more experi-
mental stuches of readability such as the
ones summarized in Table I, many ot the
rules tor writng readable: materials could
be precisely stated in terms of grammatical
transtormations,

D. Pachaging Clauses inte Higher Units

Suclas Paragraphs and Stories

There is not much of an experimantal
nature to say heres Sarely most of us be.
heve that the o deteiminers o read-
ablity for adults he at this level-lic in
the assoviations hetween chanses and para-
graphs, m the overadl organization=but psy-
chologists have not vet refined the experi-
mental technigues to an estigate this level
and hnguists are not vet able to deseribe it

As far as psycnology’s share of the prob-
lem is concerned, much of it reduces to the
problem of devcloping an efficient, eco-
nomical measure of comprehension (see
subheading D in the next issue). Given an
ceonomical measure of comprehension, we
can mass produce experiments at this level
even though we lack a refined linguistic de-
scription. In fact, mass producing enough
experiments at this level could provide
linguists with the data they need to develop
a suprasentence grammar. In the second
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half of this paper will discuss d(-vcloi)ing

a set of response measures,
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Part 11

.; Measures olegndability and Relevant Populations

2. A Systematic Array

of Response Measures
We have seen that reading is a complex
hierarchy of subskills, and that materials
that are readable according to one subskill
may be unreadable according to another.
Thus, one of the most important steps in
making a systematic study of reading and

readability would be developing a sensi-
tive measure for each of the subskills and
plotting the R-R functions that relate these
measures to onc another,

The important point is that different
reading subskills are optimally facilitated
by different stimulus dimensions. First
graders, for instance, will find that some
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words are easy to read by whole word
memorization and that an entirely different
set is casy to read by sounding out. This
explains the ease with which an experi-
menter ‘can “prove” that an extreme teach-
g system that emphasizes oue skill is
supenior to all others. All Le has to do is
select a language sample that optimally
facilitates his subskill.

If his system depends mostly on whole
word leaming, for instance, all hglhas todois
select the most commnon words in English.
Because their response integration is high,
a book made up of these words will be
very easy to read as long as the child is
depending upon whole word recognition.
On the other haud, to the extent that the
child has to depend upon phonics, the book
will be very unreadable because the words
are almost all spelled irregularly.

If another experimenter wishes to show
that a phonics system is superior, all he
has to do is select regularly spelled words
that are generated by a minimum of letters
(ill, mill, sill, am, Sam, mam, mass, ass,
sass, Sal, Al, lam, etc.) The child would
have to leamn only six or seven sound-to-
letter associations so these words would
be easy to sound-out. However, they would
be very difficult to learn by whole word
recognition because the twenty words
wonld be so similar that it would be diffi-
cult to discriminate one from another,

Similar observations can be made for
adult reading, Styles that are most readabile
for light reading may be very inefficient
for material that must be more completely

mastered.

Clearly we do not want to construct
books that optimally facilitate one subskill
to the detnment of others. We want to
construct books that optimally facilitate a
combination of all subskills, At the ele-
mentary  level, we already possess the
techniques for accomplishing this, and they
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have been described elsewhere (Coleman,
3). That paper described the development
of a twenty-word pre-primer that was
extremely readable as measured by any of
the subskills. ’ )

But even before a child finishes reading
his Rrst pre-primer, we become concerned
with true understanding and must consider
the relation of the prose to the universe
it describes. Almost everyone—teachers,
students, psycholinguists, and even experi-
mental psychologists—are really interested
in understanding. We must develop a mea-
sure for it, and relate that measure to other
measures, such as word-for-word remori-
zation. In carrying out an experimental
attack on readability, one of the most
important steps is to develop a systematic -
set of measures at this cognitive level. Let
us consider five such measures; (a) an-
swering questions, (b) cloze tests, (c)
verificaticn, (d) perforinance, (e) informa-
tion gain.

A. Answering Questions.

This is the measure that has been used
most frequently to measure a reader’s un-
derstanding of the, passage. The difficulty
with this measure is that an investigator /
can ask easy questions about difficult pas-
sages and vice. versa. Since the. questions
that are actually asked are only a small
sample from amnong the ones that could
be asked, the questions that one investi-
gator would use might bear little resem-
blance to those that another investigator
wou'd use. ’

B. Cloze Scores. ,

The disadvantage of cloze scores is that
they do not appear to measure the long
range associations in the passage. They
are essentially neasuring the short range
constraints within phrases and clauses and
not the more important ones between sén-
tences and paragraphs. ‘
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C. Verification.

In several studies, Gough (4) has opera-
tionally defined understanding as verifica-
tion. He showed his reader a picture of
an event and a sentence. The reader’s task
was to say whether or not the sentence
truly, described the event.

D. Performance.

It 1 casy to measure the understanding
of w passage if the passage assigns the
reader a task to perform. The test of un-
derstanding is simply to have him perform
the task. Coleman (2) used such a measure
of understanding in a set of five experi-
ments. His subjects were assigned mathe-
matical tasks. Mathematical tasks  are
convenicnt ones since s casy o generate
aninfinite number of tests and  tasks.

In measuring understanding, we become
concerned with the relation between lan-
guage and events in o real world. The
relation will dearly vary with the com-
plexity of the language and also with the

complexity of the universe ot events that is
being described. Since the subjects were
assigned mathematical tasks, their universe
was a matrix of numbers such as the one
in Table I. As their language, they were
assigned a miniature language such as the
one in Table .

Thus, we(have a miniature language and
a miniature universe. We can describe them
precisely and we can vary them indepen- -
dently. Despite the restricted vocabulary,
the miniature language in Table I has most
of the essential features of complete En-
glish. It permits one to study most of the
variables that affect readability and it per-
mits the experimenters to assign the subject
aa infinite number of tasks such as “Suin
the even numbers and square the sum.”

The following three experiments used
essentiaily the same method and the same
measure of understanding. Sentences that
assigned the subject mathematical tasks to
perform were prepared for projection (e.g,,
Divide the first row’s even number by the

Table I
Miniature Language s
= !
Articde Preposition Pronoun Conjunction Verb Noun Adjective
a of it and divide number  first
an to or subtract  mean ¢  second
the by square row odd
’ even
Matrix T
1 3
6 2
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second row’s odd number). Projection time
was the measure, and this was under the
control of the subject. He projected the
sentence, read it, and kept reading it until
he could perform the operation correctly.
This measure of total exposure time is
sensitive and precise. It can easilv be ex-
tended to measure suprasentence variables
such as overall organization.

Expgriment I. The first experiment stud-
ied the complexity of the language and
the complexity of the universe. This seems
a reasonable- place to begin since under-
standing is concemed with the relation
between language and events in the uni-
verse. Two levels of complexity of the
universe (two-by-two matrices and three-
by-three matrices) were combined in a
factorial design with two levels of complex-
ity for the language. Complexity of the
language was increased by adding content
words (multiply, ratio, column, large,
small). The difference between matrices
was not significant, but the sentences writ-
ten in the complex language took far
longer to understand (6.9 seconds to 3.1
seconds for twelve-word sentences) and
the difference between the two languages
increased as sentences became longer.

Experiment II. The second experiment
studied the effect of content word ratio.
Sentences containing 50 percent content
words (Subtract two from the mean of
the rows) were compared to one that had
75 percent content words (Subtract two
from the first positive odd score). For
twelve-word sentences, the subjects re-
quired over twice as nuch .exposure time
to understand the 75 percent sentences
(10.6 seconds) as they required to under-
stand the 50 percent sentences (5.0 sec-
onds). :

Experiment I11. A third experiment stud-
ied the effect of clause length. Sentences
were written that contained the sane
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number of words but varied in clause
length, they contained either one or three
clauses (e.g. Square the odd number in
the first row. Compute the mean, square
it, and add two.). All thirteen subjects
understood the one clause sentence in a
shorter mean cxposure time (4.2 seconds
t06.3). .

This measure of understanding is an
economical and sensitive one. With even
small numbers of subjects, it yields smooth
curves, Clearly, it needs to be extended to
tasks other than mathematical ones, such
as motor skills to learn, pictures to draw,
objects to construct, and so on. It shows
some promise of becoming an economical
tool for studying the constraints between
sentences and paragraphs. Almost all the
current descriptors of readability are with-
in-sentence descriptors, but surely the larg-
est determiners of readability are con-
cemed with overall organization, with
constraint between paragraphs and larger
units.

E. Information Gain.

The above measures are mostly con-
cerned with the gross amount a reader
knows after he reads a passage. But, as can
be measured by cloze tests, the reader al-
ways knows something about a passage even
before he reads it. To get a measure of
information gain, we would subtract this
knowledge from the knowledge the reader
has about the passage after he reads it.
~ Alittle reflection will suggest many uses
for such a measure of information gain.
In constructing materials for programmed
instruction, for example, one is less con-
cerned with ease of reading than with
the efficiency with which the material
transmits information per unit of time.

Miller and Coleman (5) have suggested
one way to obtain a measure of information
gain. They required their subjects to guess
successively every word in a passage. After
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the subject made lus guess he was gnen
the corroet word as he proceeded through
the passage. Thus e saw only the words
preceding the one e was trving to guess
atd not those following it. he was able
to mse unilateral constraint only. This, of
course, i a slight variation of Shannon’s
6wl known “guessing game  tech-
vigue” It can give a measure of what the
subject kuows abont the passage before
e Degins reading it expressed in terms
of bits, but Miller aud Coleman were con-
tent to describe it in terms of percentage
of words correctly gnessed. After the sub-
joct Las guessed every word in the passage,
Lie has certamly read it carcfully, Tle was
then sent through the passage again in
the same fashion, successively  guessing
each word and Dbeing given the  correct
one as soon as he made his guess, The
difference hetween the proportion of words
guessed correctly the fiest time and the
proportion guessed  correctly  the second
tinic iy one measure of formation gam,
Miller and Coleman called it the IG seore,
and correlated at with o number of other
descriptors.

The measure of information gain is an
important one and merits devoting  cou-
siderable time and expense to ity refine
ment Among other fsucs, it points up
the distinction between inlicrent and super-
fluons complexity. When we try to improve
readability, we must distinguish between
these two forms of complexity. What we
mainly want to climinate is snperfluons
complexity  Tuherent complexity depends
largely upon a passage’s cargo of new
information, and we must Lo very selective
in reducing that. People arc suspicions of
reaclability research becanse they  sense
that 1t is casy to improve “readability” by
wsserting ummportant fillers or by reducing
the tedmical precision of the vocabulary,
i by watering down the content.

Paraphrasing the arguinent, When we.

3

~

o

improve readability, we want to rednce
superfluons complexity and simultancously
fix the wnount of uew information (inher-
ent complexity) at an optimal level. Ac-
cording to Miller and Coleman’s measnure
of IG. there appears to be an optimum
level of redundancy. For college students,
passages written at the difficulty level of
fifth-grade readers transmitted a maximum
of 1G.

Education needs to know how to predict
the IG a reader will gain from a passage,
and liow to write passages so that IG is
maximized. Of course, many people have
expressed this idea before—usually in carp-
ing criticisms of rcadability research—but
always in a vague form that could not lead
to quantifiable readability rescarch.

Summary,

Ouc of the most important tasks in
mounting an expernimental attack on read-
ability is to develop a systematic array of
response measures. In particular, we must
develop efficient, economical measures of
understanding and of information gain.
Surely the major determiners of readability
lic in the constraints between paragraphs

aud higher units. Iowever, because our
Lingnage is so rich, because it offers so.
maty mechanising for recoding and para-
phrasing and transformmg what we read,
there appears to be no practical way to
stidy these determiners of readability until
we devzlop an efficient measure of under-
standing,

3. Relevant Populations

Providing the matrix of S-R functions
needed to found a techmology of readability
is a4 massive undertakmg, An economical
way to begin would be by replicating
previous studies of verbal learning.

The practical application of many of
these studies is disguised because their
independent variables are described as hy-
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pothetical constructs. Once the termino-
logical underbrush is cleared away, how-
ever, thousands of these experiments conld
contribute to our knowledge of readability
if they were only replicated on relevant
populations—relm'ant populations of read-
ers and also relevant popnlations of lan-
fuage raaterials. For example, most of the
experiments of legibility and typographical
arrangement have been made using college
sophomores as subjects, but these variables
are not potent sources of variance for adnlt
readers. They are, however, potent sonrces
for first graders. Perhaps many of the .ex-
periments of legibility and related variables
should be repheated usig first graders as
subjects.

The shortcoming that reduces the usc-
fulness of most studies of verbal behavior,
however, is an irrelevent sample of lLan-
quage material. The majority of these
studies were performed using samples of
langnage materials such as nonsense syl-
lables or discomected lists of words. A
great many of these studies would give
us useful insights into readability if they
were replicated using relevant samples of
language materials.

Generahzing to the Language  Poprla-
tion Tn expernnental studies of readability.
the expernnental vartable s a cliaractenstic
of Linguage. it s a stimitlus dimension
such as word frequency or elanse length
The expernuenter will wse only a small
sunple of words or clanses—perhaps thirty
or forty=bnt almost mesitably he will
clamn that his expernmental results Lold
true for Lguage in general. e will
generalize beyond bis sample of language
matertal to a population of materals so
let us sav that language matenals represent
a gerrabization tarable (m mathematical
Jtatistics. the term 1 random variable).

Whenever an experimenter publishes a
studv mvestigating o lnugungotclmr.l(-lor-

stic, he s implymg that s fonclusions
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caii be generalized to a langnage popula-
tion. But ont of the thomsands of such
studies that have been pnhliéht‘d. less than
a dozen experinenters p('rfornu'd a statisti-
-l test that would permit generalization
to the langnage population. The conchi-
sions of many ol these studies shonld be
re-examined statistically. The laws of prob-
ability guilr.mtc-(- that a certain proportion
of them could not be replicated using a
different sample of langnage materials,

The reader should remind himself that
a significance test promises that another
experimenter could probably replicate the
results using a different sample of the
generalization variable. Psychology is a
science that studies the behavior of or-
ganisms, so almost inevitably the general-
ization variable is rcpresented by the
sample of subjects. That is, in psychological
experiments, we want to generalize to be-
havior, we want to be able to say that
the experimental results could be replicated
if someone clse repeated the expgriment
using a different sample of animals.

In experimental studips of readability
and other studies of language behavior,
other generalization variables are impor-

tant. An vxpvrim('utnl concusion about a
characteristic of laingnage is useless if it
camnot be replicated nsing a different sam-
ple of language 1 aterials. Surely no one is
mterested in an 0.\'pvrim('ntnl conclhision
that lolds true for only a dozen or so
words or nonsense svllables.

[n the thousands of published studies of
verbal behavior (with a handful of ex-
ceptions ), however,  the statistical tests
ouly gnarantee that the results conld be
replicated  provided the experiment were
repeated using exactly the same sample of
language material. This is important enough
to Dbear paraphrasing in a  paragraph
of its own.

With less than a dozen exceptions, the
sighificance tests used in most ('xi)('rim(-nls‘

1V
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ob serhal behasior do not prounse that the
results could be rephicated b another -
perimenter repeated the experiment usiig
« different sample of language matenals,
The significance tests promise only that the
conclusions can be generalized  provaded
the aperiment s repeate ‘d using exactly
the same set of language materials.

Cousider a simple (xpvmmut.nl study of
readability  that compares  the difference
between active verb sentences and nomn-
ualized seutences, Surely no one would be
interested i the conclusion of such an
éxperiment if e were told that it had to
be restricted to twenty or thirty particular
Englsh sentefices. Such conelusions would
be as useless as conclusions that held true
only for a speafic twenty or thirty people.
Iu tlus  caperiment. language  materials
have to represent a generalization variable,
The experimenter would use only a small
s.unplv of seutences, but hie would certainly
wanut to generabize beyond them to the
population of Englhish sentences,

The purpose of this section s to rase a
question, not to provide an answer, This 1
not the time or place to go into the mathe-
matics of statwstical design. It is important,
Liow e ver, to cstablish thiat there are statish
cal dosigus that allow the cypenmenter to
st ralizc amnltauconsly across two gen-
They have been de
cad od s Rewhiore dsee Colenuan, 1. and the
more mathematicalls S(i])]li\“t ated refar-
eices eivennn that paper)

It 1 waportant to note that the generali-
sation variable represented by Langnage
mate rials shonld e

cralization vanables,

enterd as a
vartable ey oponanental stady of read-
ability 1t the cxpenmenter wishes to gen-
ctadize bovoud the sample ol lanyguage -
tonals he actoadlv ases e the e pennent
to i popalation of such materials, lie inast
dies Lis sauple ol matenals very cae-
Gl ot Teast as carehully o he deaws Ins

sunple of caljects For esaple. me

‘
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stindy Lo g actinve \Plll sehfences to
noualizations, one way to draw arepre-
seitative  sample ol Fuglish
would he as follows. enter a hbrary, draw
i, book at random, open at to a page at
random, and read until you come to the
first nommalized sentence. Draw another
book at random, open it to a page at
raudom, and read until you come to the
first active verb sentence, and so on, Draw -
g a reproseutative sample for his gen-
cralization variable 1s actually more  im-
portant thau the mathematios of the signifi-
cance tests, however, an experimenter
stadving  the  charactensties of Linguage
should .wequaint Tumself with the experi-
e ntal that allow  simultaneons
generalization across two samples,
Perhaps, ff we omit the mathematical
detal, it will be worthwlule to describe
at leass one experimental design that per-
mits sunaltancouns generalization across two
samples. The sunplest experimental design
that pennts simultaneous  generalization
sunply confounds the two samples into a
single one, That is, cach sabject is given a
dhfferent set of language materials, In our
nominalization-active verh experiment, for

sentences

desicn.

evample, cach subjeet would read a dil-
ferent set of sentencestyandomly selected
as desanbed above, With some (lu.lliﬁ(‘.-
tions that are too fine bother us, the
signtficance test ased me an nr(lm:lry treat-
would  permit
g(‘ll(‘l.l“/.lli()ll both

ments-by-subjects  design
sitnultaneots
sanples, .-

T Jdosng this se ttmu perhaps we should
note eyphatly that education 15 concerned
with « number of generalization variables
other than language and  subjects, Fre-
l“ll‘llll} cducational rescarchers wish to
generahze ther conclusions to populations
of teachers, populations of schools, ete. Al-
wost inevitably, they have approached this
Problem In u-ph( .ltmg LSV e, eXpeisive
experiments a munber of times, S()m(;hmvs

41
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thwr expernnents could have been i)cr-
tormed at a fraction—a small fraction such
a5 one tenth or vne hundredth—of the cost
it the generaiization variables had been
emered as formal varables in the experi-
mental design so that efficient designs
csuch as confounding the samples) could
have been used in o tightly controlled lab-
oratory study.

surely millons of dollars have been
spent comparing the Initial Teaching Al-
phabet to traditional - orthography, how:
ever. wsmg 4 matclied pairs design and a
tightly controlled laboratory  presentation
amilar to that of Staats, ¢t al. (7), the
difference between the Initial Teaching
Alphabet and conventional spelling can be
demonstiated with fifteen magched pairs of
subjects. The experimenter only needs to
collect an adequate number of responses
trom each subject eacht day. Furthermore,
the controls of the laboratory situation
could chmmate most cliances of Haw=
thorne effects because they would reduce
the role of the teacher by programming
or by the double blnd technique. As a
second furthermore, by confounding the
sample of subjects with the sample of lan-
guage materils teach matched  pair ol
subjects reads a diflerent. randomly drawn
sample of books), the experiment could be
designed to allow sinultaneous generaliza-
tion to the population of langnage ma-
tertals as well as the population of learners.
As o third turthermore, generahization to
a population of teachers could be permitted
by formally addmg thns to the expernmmental
design s another generalization sanable

Conclusions

The major purpose of mv two papers
wds to advocate a program of expenmental
stuches of readability. To mahe massive
unprovements m the readability and teach-
mg capacity of textbooks at the adult level.
we must first (l(-\'vlup medsures of compre-
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liension and information gain. We must
develop techniques and  instruments for
mass producing cxperiments at this cogni-
tive level.

The techniques for making such massive
improvc¢cnls in clementary reading ma-
terials, Nowever, are almost within our
grasp. With only a trifling investment, we

_can construct books that are so readable

that they will completely change the notion
of reading readiness. Almost all the fun-
damental concepts of reading readiness—
the concept that shapes represent sounds,
the habit of left-right progression, etc.—
an be taught as the child actually reads
little books.

Let us summarize the research strategy
that will lay the data base nccessary for
constructing such books. First we will
analy ze beginning reading material into its
most basic units, letters and combinations
of letters. Then we will measure the ease
with' which the children learr. to make all
the different reading responses to each ele-
ment. Once the letters and letter combi-
nations arc thus calibrated and rank-ordered
as to difficulty, it will be possible to
prepare reading materials that are far
casier than those currently available, In
brict. the beginping vocabulary  will” be
rostricted to a few of the easier words—
words that are composed of a few of the
casier letters.

By using cartoons, we Rave prepared
books so simple that preschoolers have
learned to read them after a single fifteen-
minute  teaching  lesson. As - Figurel ]
shows, the books are not deathless litera-
ture  They are mostly pictures—only one,
two, or three different words—only two or
three ditferent letters. These books. liow-
evar, simple as they are, are quite effective
in teaching two of the most basic coun-
cepts i reading~the  concepts that the
shapes represent sounds and the habit of
left-right progression.
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PAGE 10

PAGE 19

i

PAGE 20
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Figure 1

Excerpts from o book that most five year olds can learn to read in o 20-minute lesson. In its
last test, over 73 pereent of o dass of Mindergarteners learned to read it after a single lesson.

Later Looks add o foew jaore Jetters and
words and teach othier basa concepts, that
words can be analszed mto letters and
that
romtegnated mto words, and w0 on o
short. these books teach the concepts of
tcading, spedlny, and printing simultane

NI Ictters and sounds can be

oy, they teach them by having the child
read engoyable ittle books,rather than by
memonsmg long hsts of words,  letters,
phonic conee pts, and spelling wregulantios,
A readable book i an efficient teaching
wachine, I we teach thee dald the basic
concepts, and give i Looks that he en-

1.
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joys reading, much of bus problem is solved.
e begins reading and teaching himself.

Once we collect the systematic array of
$-R functions advocated in this paper, it
will be possible to wrte hittle hooks that
are readable by preschoolers after the sort
of casual mstruction that could be given by
Captan Kangaroo on television. Before
they enter hindergarten, children could
Liave read little cartoon books that would
have made them accomplished masters of
the basic concepts of the written communi-
cation skills.

An example of such a cartoon book is
given in Figure L It is a simple matter to
teach a four year old to read a book such
as this, He nced only distinguish three
bapes (I, Sam, see), and this is within
{Be mental competence of a bright chim-
panzee,

An average five year old can Jearn to
read such a book in a single 20-minute
lesson. This book and its lesson have been
tested in several kindergarten groups and
have always had over 65 percent of the
uldren reading atter the single lesson

The book and the lesson are in a con-
tinual state of refinement, In ats last test
(Larch Elementary School. Lennox, Cali-
forma ). the most refined version (the les-
son resembled an animated cartoon) had
all but two of 22 children reading after
the single lesson. In an individually ad-
ministered test on a different book the next

to

day, only four of the children missed more
than half the book’s 19 words.

In short, by manipulating stimulus di-
mensions "that affect readability, we can
create books as readable as Figure I. Then,
by exploiting the child’s love affairs with
television and with animated cartoons, we
can teach him to read immediately. We can
extend Operation Head Start into Opera-
tion Running Start—a running start for all
our children.

ra
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Joun R. BornmuTth

The Cloze Readability Procedure *

Educators must have o valid method of
finding out whether instructional materials
are undenstandable to thaer students, for
students must acquire much of thar knowl
edge by rv.ldmg written mstructional ma-
terials. The conceptual or aesthetie inents
of a set of materials 1s o primary consider-
ation in the selection of materials. But
materials can have hittle educational value
if they are wntten in language that is so
complex and obseure children cannot un-
derstand the contents, The readability for-
mulas presently available are too inaccurate
to provide educators with mach help in this
matter. And, wlile it s now possible to
construct nghly vahd readalnlity formulas
(61, such tormulas are shll m the develop-
ment stages.

This paper will deseribe ways in which
teachers can use the cloze readability pro-
cedure to deterinine if instructional -
terials are understandable to children. A
somewhat oversuaphfied deseniption of the
cloze readabulity: procedure includes these
steps, () passages are selected from the
riate il whose difficulty is bemg evaluated,
by every fifth word in the passages is
deleted and replaced by underhuned blanks
of a standard length, (¢) the tests are
dupheated and given, wathout tine hnnts,
to students who liawo not read the pas.

Dr Bommuth s an A ocate Professor of Education
at the Unnveesty of Clucago, The preparation of
this paper was wccomplishad wath the suppont
of a grant from the Center for the Study of the
Evalnation of Imstructional Programs at the Um-
versity of Cahtomnin, Los Angdles

® Tlis article Las Leen reprnte d from the Apul
1968, issue ot Elementary Fugloh, Volume N1V,
paves 129-1136

sages from which the tests were made, (d)
the students are instructed to write in each
blank the word they think was deleted,
(¢) responses are scored correct when they
exactly match  (disregarding minor mis-
spellings) the words deleted. When the
tests have been made properly, a student’s
seore can be interpreted as a measure of
how well he understands the materials from
which the tests were mnade.

The first section of this paper will discuss
the validity of the cloze readability pro-
cedure. The second section will deseribe
how the cloze readability procedure may
be used to place a child in materials that
are graded in difficulty, and to select ma-
terials that are understandable for a group.

Validity of the
Cloze Readability Procedure

Logical or Face Validity

Similarity to Conventional Tests: At
first glanee a cloze \eadal)ility test appears
to be a completdly ‘Jifferent kind of test
and some authors have made much of this
fact, attempting to construct all sorts of
ystical theoties about cloze tests. Some
have professed to see a similarity between
the processes involved in responding to a
cloze test and the clozure phenomenon
obscrved in the perception of geometric
figures. Indeed, it was from just this kind
of conjecture that cloze procedure got its
naine.

On closer inspection it can be seen that
many of the items-in cloze readability
tests are identical to those found in reading
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comprehension tests made by conventional
methods and that the processes required to
fill cloze blanks are probably not different
from those required to answer convention-
ally made items,

Comventional completion test items are
made by simply deleting a word or phrase
from a sentence. For example, given the
sentence The boys rode horses, it is pos-
sible to make the completion questions,- -
- -rode horses, The boys- - - -, The boys
- - - -horses, and The boys rode- - - . The
familiar wh- questions are made in much
the same manner. A word or phrase s
(l(*l};(é\l, a wlh- phrase is inserted in ity
place, and the sentence is transformed so
that 1t begins with the wh- phrase. This
gives the questions. Who rode horses? What
did the boys do? What did the boys do to
the horses? and What did the boys ride? As
in cloze tests, tho correct answers to these
questions are the words or phrases deleted.

Contrasts with Concentional Tests: But
items made by cloze and conventivnal
test making procedures differ i several mm-
portant respeets. First, i a cloze reada-
bility test, only one word is deleted at a
time while in conventional tests, whole
phrases and clauses may also be deleted.
Further, in cloze readability tests, struc-
tural words may be deleted. (Structural
words consist of classes such as articles,
prepositions, conjunctions, modal and aux-
ilary verbs. ete.) But in conventional tests,
only lexical words (consisting roughly of
verbs, nouns, adjectives, and adverbs) may
be deleted by themselves.

A sedbnd major difference is the fact
that close readability tests are made only
from the sentences in the text while con-
ventional tests items may be made cither
from sentences in the text or from the
sentences that can be derived from the
text (5). A sentence may be dernved by
any, or all, of three processes, The simplest

type of derived sentence is obtained by
transforining  the sentence. For example,
the sentence The boys rode the horscs can
be transformed into Horses were ridden
by the boys and then transformed again
uto questions such as By whom were the
horses ridden? Sentences can also be de-
mved by substituting synonymous words
or phrases for the words or phrases in the
scentence m the text. Finally, derived sen-
tences may be obtained by explicating the
statements implied by the fact that two
sentences are contiguous. Consider the sen-
tence, The boys got home first followed by
They rode horses. The contiguity of these
sentences implies the sentence Riding the
horses caused the boys to gei home first.
Only conventional test items ¢an be made
from sentences derived from but not actu-
ally in a text.

The third major contrast is the fact that
cloze readability tests are taken by students
who have not read the undeleted version
of the passage.

Probably too much has been made of
these contrasts betwecen cloze and conven-
tional tests. The student has eighty percent
of the text on which to base his responses,
s0 his responses very much depend on his
ability to understand the text. Also, the
fact that he has not read the original text
may require that he uses processes similar
to those required to answer questions made
from derived sentences plus a sensitivity
to the author’s style and the tone of the
passage. However, the contrasts do cxist
and so the question must be referred to
the researcher, the final arbiter of such
disputes.

Concurrent Validity

There have been many studies in which
the objectives were to determine if scores
on cloze readability tests correlate with
scores on conventionally made comnprehen-
sion tests and if the cloze difficulties of

‘ 4
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passages corrclate with the difficulties of
the pussages as determined by conventional
tests. By now, this hterature las grown
too large to review in detail in this paper.
Since extensive analyses of this rescarch
are available in Rankin (13) and Bormuth
(5) only a few of the most decisive studies
will be mentioned here. In general, these
studivs seem to show that close and con-
ventional tests measure the same processes,

Validity as a Mcasure of Comprehension
Ability. Cloze tests seem to measure «
wide variety of compreliension responses.
Wilson Taylor (18), the originator of the
cloze procedure, found a correlation of .76
between scores on a cloze readability test
and scores on o multiple choice test made
from the same passage. Bormuth (3) con-
structed tests to measure the comprehen-
sion of vocabulary, explicitly stated facts,
sequences of events, inferences, causal re-
lationslups, main ideq, and author’s motive
m cach of nme passages. e gave these
and the cloze readability tests to elementa-
ry school students. The correlations be-
tween the cloze and conventional tests over
cach passage ranged from .73 to .84, When
the correlations were corrected for the un-
reliabilitics of the tests, the ¢ arelations
approached L0OO. When the conventional
tests were scored to obtaim scores for cach
type of item, and then factor analyzed
along with the cloze test scores, only one
factor emerged. Kohler (11) performed a
somewhat similar  factor analysis  study
using tenth-grade students and obtained
similar results.

To determine 1f cloze readability tests
measure some of the subtler responses to
language. Bormuth and Hook (9) studicd
the correlations between cloze readability
tests and tests of alality to recognize an
author’s style. Two tests of ability to rec-
ogmze authors’ styles were made by sclect-
ing short passages from several of the works

RiabasiLuy N 1968

by an author, works that the students in
the experiment had not read. The passages
were then mixed with passages from works
by other authors and given to college stu-
dents who had just studied two books by
cach of the authors. Scores based on ability
to correctly identify the passages by an
author had significant correlations with
scores on cloze tests made from passages
taken from works of the author.

Validity as a Measure of Comprehension
Difficulty: The mean percent of items a
group answers correctly on a cloze read-
ability test seems to provide an accurate
measure of the difficulty of the passage,
almost regardless of how difficulty is meas-
ured. Sukeyori (16) found a correlation of
.83 between the cloze readabilities of pas-
sages and the combined subjective ratings
of the passages by three judges. Bormuth
(8) found a correlation of .92 between the
cloze readabilities of passages and the diffi-
culties of the same passages as measured
by multiple choice tests. Subsequently,
Bormuth (2) used each of the four forms
of the Gray Oral Reading Paragraphs. He
found correlations ranging from .90 to .95
between the cloze and word recognition
difficulties of the paragraphs and correla-
tions ranging from 91 to .96 betwecn the
cloze and the comprehension difficulties of
the paragraphs.

Experimental Validity

One study (8) approached the problem
of cloze readability test validity experi-
mentally. Passages were varied systemati-
cally in language complexity and subject
matter. Both cloze and multiple choice
tests were made over each passage and
given to students at three different grade
levels. Each factor and the interaction be-
tween language complexity and subject
matter produced significant effects on both
kinds of test scores. The effects were ap-
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_ proximately proportional on the two kinds
of test scores.
Validity of the Ghocedure Itsclf .
A cloze test can be made, admmistered,
scored, and interpreted in a number of
ways. The particular set of alternative pro-
cedures actually used in the cloze readabil-
ity procedure represent what researchers
have found are the best procedures when
validity, economy, and convenience are
considered simultaneously.

Test Construction: The practice of delet-
ing every fifth word is followed because it is
simple and economical to use and because
it provides the greatest number of items
possible fO{ a given passage and thereby
provides the ‘most reliable measure of pass-
age difficulty. While deletions may be less
frequent than every fifth word, M.lcCini}iv
(12} has shown that when a deletion sys-
tem leaves lessy than four words of conteat
between items, a student’s ability to ansyer
an item begins to depend heavily ubon
whiether he was able to answer corrgetly
the adjacent items. When this occury; the
scores become difficult to interpiet i any
meaningful way. /

Administration: Cloze tests may be ad-
minist: red either with or without the stu-
dent reading the passage from which the
test was made. Research shows that the
two m 'thods are about equally valid. Tay-
lor (17) found that scores on cloze tests
administered after students had Tead the
passage had slightly higher correlations
with scores on comprehension tests. Rank-
in’s (14) studies showed the same results.
But the data in both studies showed that
this cffect probably was the result of scores
being somewhat more variable than when
the students had not read the passage, an
effect that is more economically and easily
obtained by sumply adding a few items
to a test. Therefore, because of the savings

43

in testing time and preparation of materials
and because results whicly are just as valid
cdan be obtained, it is the most desirable
procedure to give the tests to students who
have not read the passages from which the
tests are made.

Scoring: A student’s response can differ
from the deleted word in semantic mean-
ing, grammatical inflection, and spelling.
Users of the cloze readability procedure
have settled on the practice of scoring
correct just those responses which exactly
malch the deleted word, but minor mis-
spellings are disregarded. This practice is
based on findings Ly Taylor (18) Rankin
(14) and Ruddell (15) that including
synonyms as correct responses slightly in-
creases the correlations between cloze
scores and scores on comprehension tests.
But their data show that it does so simply
by increasing the variability of the scores,
an effect that is far more easily obtained
by adding a few items to the test.

Bormuth (7) classified responses into
three categories depending on whether root
forms of the responses were identical to,
synonymous with, or semantically unrelated
to the word deleted and then further
classificd the responses in each category
according to whether they were grammati-
cally correct or not. Only the grammatically
correct responses had significant correla-
tions with a comprehension test. When the
scores based on (the responses exactly
matching the deleted words were held con-
stant, all the other correlations dropped to
zero. Hence, responses that exactly match
the deleted words furnish the most valid
measures of comprehension.

Intcrpretation. There is some value in
knowing that onc passage is more difficult
for students than another. But a cloze read-
ability score has little value unless a teacher
can say that the score does or does not
represent a satisfactory level of perform-
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ance on the naterials from which the test
was made. A standard has long been ac-
cepted (19) for conventional comprehen-
sion tests and this standard is wndely used
in practice (1,10). It asserts that matenals
are suitable for use in a child’s instruction
when he is able to answer correctly 75
percent of the questions asked him about
the materials. The materials are said to be
suitable for his independent study when
he can answer 90 percent of the items.
Bortnuth (2,4) found that a score of 75
percent on conventional comprehension
tests is comparable to a score of 44 percent
on a cloze readability test made from the
same passage and that answering 57 per-
cent of the cloze items is comparable to
answering 90 percent of the items on con-
ventional comprehension tests.

Summary

In general, the studies of the validity of
tests made by the cloze procedure seem

to justify four assertions. First; cloze read--

ability tests provide a valid measure of a
student’s reading comprehension ability.
Sccond, the cloze readability procedure
provides a valid method of measuring the
comprchension  difficultics of passages.
Third, the procedure itself seeins to in-
corporate both the most valid and the most
cconomical of the possible alternatives for
designing a cloze readability procedure.
Finally, cloze readability scores can be
used to judge the suitability of materials.

Applications

Perhaps the most important advantage
of the cloze readability procedure is that
it requires little training in testing tech-
nology of the person who wishes to use
.the procedure in many of its important
applications in schools. This section will
describe two of the most important types
of applications.

Placing Students in Graded Materials

One of the most critical tasks a teacher
must perform in_réading instruction is to
place the students in basal or other practice
reading materials that have the appropriate
level of difficulty. The materials*must pre-
sent enough difficulty to permit practice
of reading skills but not so much difficulty
that the student develops faulty reading
habits and feelings of frustration. The
method of testing materials that is presently
advocated calls for the teacher to have the
student read orally a sample passage from
each level of materials and then answer
questions about what he just read. The
teacher notes the adequacy of both the
child’s word recognition and comprehen-
sion. This methcd has undeniable advan-
tages, but because it requires much time to
administer and a relatively high degree of
training on the part of the teacher, it is
seldom used.

The cloze readability procedure can be
used to make a set of tests which permit
the rapid and accurate assignment of stu-
dents to materials having an appropriate
level of difficulty. The basic steps of this
procedure consist of making a cloze test
over each of the texts in the series, ad-
ministering them to the students, scoring
the tests, and placing the students in the
materials on which their cloze readability
score fell into the appropriate range.

The most critical part of this procedure
is to select a test that best represents the
difficulty of a text. This is done by initially
making several tests from passages random-
ly selected from the book, finding the mean
difficulty of the entire set of tests, and
then discarding all but the test having a
difficulty closest to the mean difficulty of
all the tests.

A step by step description of this process
includes-these steps. (a) Select several pas-
sages from a book, say from six to twelve,
using .ome random method for selecting

4)
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the passages. Each passage should begin
at the normal beginning of a paragraph
and each should be at least 250 words in
length. The test, for reasons of both con-
venience and test reliability, should contain
exactly 50 items. (b) The tests are then
given to students at the grade level at
which the text is most commonly used,
25 to 30 students are usually enough to
obtain reliable results. (¢) The mean score
on each test is calculated and then the mean
of the mean scores is calculated. (d)
Finally, the test whose mean score is closest
to the nean of the entire set of tests is
selected and the rest of the tests are dis-
carded. (e¢) When a test has been selected
for cach of the texts a teacher is likely to
use, the tests can be nimeographed and
compiled into booklets which can be ad-
inistered as group tests. When a student’s
score falls between 44 and 57 pereent on
one of these tests, the inaterials are at the
level of difficulty thought to be suitable
for use in his supervised instruction.
Matcrials on which a student’s score is
above 57 percent are suitable for use in
his independent study.

The reliability of this procedure depends
upon four factors. First, if longer tests are
used, the students’ scores will be more
accurate, but the tests will also rcquire
mnore time to administer. Second, if a larger
number of tests are made when selecting
the test to represent the inaterials, the test
selected will more accurately reflect the
difficulty of the naterials. If the tests are
to be used frequently, it is probably worth-
while to select the test from a larger num-
ber of tests. Third, some materials vary
unevenly in difficulty as they proceed. These
materials are poorly constructed and their
use should, if possible, be avoided. Fourth,
the procedures outlined for constructing,
administering, and scoring the cloze tests
inust be followed exactly or the results
will be meaningless.

ERIC
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Selccting Materials for a Group

When materials are being considered for
adoption by a school, one of thﬁ important
uestions that must be considered, is wheth-

importance, that content has little likeli-
hood of being learned unless it is presen
in an understandable manner. The cloz
readability procedure can be used for eval-
uating the suitability of matcrials for a

group.

Criteria for Evaluation: When the same
text is to be used with all the students in
a group, two criteria must be used in
judging the suitability of the text. First,
the naterials whose difficulty is most ap-
propriate are those on which the largest
number of students can demonstrate a
satisfactory level of performance. Second,
the best inaterials are those in which the
level of difficulty is fairly uniform tfxrough-
out the materials. Either all sections of the
book should exhibit about the same level
of difﬁcfxlty or the sections should gradually
become more difficult as the student pro-
ceeds through the book.

Designing the Tests: Fromn the point of
view of accuracy in evaluating materials,
it would be ideal if a cloze readability
test were made over the cntire book. But
practical necessity demands that  testing
time and materials preparation be kept at
a minitnum. Consequently. a procedure for
sampling passages is usually required. If
done carefully, sampling techniques will
lead to accurate results.

The best plan is to divide the book into
scctions, select two or more sample pass-
ages from cach section, and use those pass-
ages to make the cloze tests. The passages
should be selected by some random
process. For example, the paragraphs in a

5Q
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section might be numbered, the numbers
written on slips of paper, the slips shutfied,
and two or more slips drawn with the
restriction that no two passages should
contain the same material. The passages
may be as short as a paragraph or as long
as scems to make a convenient test. (A
250 to 300 word test fits nicely on one
sheet of paper.) But each sample should
be a length of continuous text, and it should
begin at the beginning of a paragraph.
The samples need not be of exactly identi-
cal length since the evaluator will be work-
ing with percentage scores.

Selecting the Students: The students to
whom the tests are gnven should be cither
the entire population who will use the
book or a sample of students who are
truly representative of that population. A
good sample of students can be obtained
by randomly drawing one or more students
from every classroom in which the book
will be wsed or by numbening the students
m the population and randomly drawing
the required minber of students.

Administering the Tests: For practical
reasons, 1t is seldom desirable to give all
the tests to cevery student, It is perfectly
permissible to break the group up into
subgroups and adinimster a fraction of the
tests to each subgroup. But the sclection
of subgroups should be done by a random
method to avord basmg the means of the
individual tests,

Analyzing the Results: The analysis of
students’ scores begms by converting each
score on vach passage separately into a
percentage score, A wseful analysis is to
determmine what proportion of the scores
were 44 pereent or larger. This provides
a weasure of the proportion of students
fram whom the book, as a whole, is or i
not smtable. Another analysis is to calculate
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this proportion of scores but to calculate it
separately for cach passage and for each
section. When a frequency distribution is
made of these proportions or when their
standard deviation is caleulated, the evalu-
ator obtains a measure of low variable
the different sections of the book are in
difficulty. The cvaluator can also plot a
graph of the scction difficulties to deter-
mine how the difficulty changes across
sections, but for this purpose it is best to
calculate the ineans and plot them.

Comparing Alternative Texts: 1f the
evaluator has some training in statistics
or has access to a consultant who is compe-
tent in these matters, it is possible to com-
pare texts and even compare two or more
textbook scries. Using an analysis of vari-
ance and a carefully designed procedure
for sclecting the sample passages from each
text or serics it is possible to find out if
texts difter in difficulty, if the texts differ
in the variability of their difficulty, and if
the texts increase systematically in difficulty
as they proceed from section to section and
text to text.

Assigning ¢ Grade Placement to a Text:
Often it is not possible to administer the
cloze readability test to a representative
sample of the students who will use it.
And even if it is possible to do so within
one school system, the results are seldom
generalizable to other school systems. Con-
sequently, it may. be desirable to express
the text's difficulty in a nore generally
useful form, as a grade placement. When
a grade placement number is attached to
a book, it can be interpreted as the average
level of reading achievement attained by
children who are able to read the book at
the minimum level of comprehension.

The method is fairly simple, but it re-
quires having a ro;\(aing achievement grade

placeinent score o each student and it




ERI

Aruitoxt provided by Eic:

we

requires some amount of caleulation. The
grade placement score is first correlated
with the student’s cloze readability per-
centage score. Then, wsing the comnmon
regression prediction formula, the evaluator
calculates  the reading grade placement
score that is comparable to a score of -4
percent on the cloze readability test. This
is the number assigned as the grade place-
ment of the material It can be caleulated
cither for cach passage in the text or for
the text as a whole. The grade placement
uumber is then useful to teachers in other
schools, who, if they use the same reading,
achievement test, can calculate the pro-
portion of their students who will be able
to understand the text at a minimum level
of competence by counting the number of
students who have reading achievement
scores falling above the grade {licement
nunber assigned to the teat.

Concluding Remarks

LEducators have long felt the need to
adapt instruction to the individual differ-
ences among their students but their efforts
to do so have often been hampered by the
absence of practical procedures for attain-
ing this objective. An important way to
adjust instruction is to place in cach child’s
hands materials having a level of difficulty
that is appropriate to his level of reading
skill. The cloze rt*.ldall)iht}' procedune pro-
vides several devices to help accomplish
this objective.
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