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texts and supplementary work-study books and including teach-

er prepared booklets and study sheets are a vital aspect of

all educational endeavors. They are effective means for 1

i

troducing or overviewing a topic, for providing a context for

introducing new terms and concepts, for gaining specific in-

2

formation and common experiences, and for
: D

concluding the study of a topic. Whether texts should be

summarizing and

used in a particular educational situation is a decision that

must be made by the local educational unit and staff.

The

aim of this paper is to present some ideas that have implica-

tions for the effective selection of instructional materials

whenever the decislion 1s made to use them.

One concern that seems to constantliy

2

-

appear in the 1it-
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bility. No one seems Lo disagree that instructional materials
should be demonstrably "readable" by the pupils. What seems

to be z source of disagreement, and sometimes a source of

confusion, i1s the means available for determining whether
or not a set of mat als is readable. The disagreement and

confusion seems to result from whether one is attempting to

predict or to measure the degree of readability of any text.

There i1s substantial agreement among authors on the sub-
ject of readability as to what may affect the understanding

of a particular piece of written material. Few define it

simply as factors or qualltles within the material itself.

Most include in the definitions not only factors that re-

flect the larnguage characteristics of the written message
but also those that relfect characteristics of the reader
and those that take into account the difficulty of the ideas
within the subject ﬁatteri Some also include characteristics
of the affective nature of the reading act. For example
readability could be considered as (7)
the ease with which linguistic material in writ-
ten form with (given) cognitive or emotional

of

‘L".'ﬂ

content or style and pre-

M

characteristics
sented in a (given) manner with or without sup-

porting context is de¢coded--understood, learned,

3
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remembered~-by members of a (given) population.

lar vein, readability is considered azs an es-

[
e

n a sim
timate of reading difficulty at certain times for certain

purposes, and (24)

the reader's level of performance
is a function of

the reader's level of Q@m§etence
interacting with

eval of moti
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interacting with

the readability of the material.

=3

his writer (20) has proposed that readability is a

"moment” at which time the reader's emotional, cognitive,

and linguistic backgrounds interact with each other, with
the topic, and with the proposed purposes for doing the

"

reading, and with the author's cholce of semantic and syn-
tactic structures all within a particular setting. At such
a "momant,"” the material is a constant on which two main

sets of forces are being exerted: one; the characteristics

bl

of the reader; the other, the elements of the situation--
actual and perceived.

Although there seems to be a falrly high degree of a-
creement as to what factors may influence readability, t

is not the same degree of agreement when it comes to putting
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those factors into an operaticnal form. Educatecrs who at-

difficulty seek to use those

itten message that will wlace the

ng a continuum of selections whose "readsbility"
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gcores have already been established (18). Those who attempt

to measure readability seek to gain an estimate of the read-
2r's understanding of that materizl as a function of the

reader’'s language competence, the subject matter of the mes-

sage, and the syntactic and morphological comp
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message. These two approaches will be examined in an attempt

e most common means for/predicting the readability of
materials i1s through the use of "gtandard" readability for-

mulas (11, 14, 19, 27, 33) which use factors such as vocabu-

lary and sentence difficulty to sample "thosSe characteristics

of reading material which make for ease or dirficulty in read-

M...l-

ing g@ﬁp ehension (19)." These two variables areuse d‘bécause
they seem to represent the two factors with the highest load-
ings on regression equaticns (19, 23). Vocabulary difficulty,
however, 1s not estimated the same in all of the formulas,
In some (11, 19, 27), difficulty means unfamiliarity, that
is, a word 1s judged difficult if it does not appear on a

list of frequently used words. In others (14, 33), difficulty

5



Hittleman =5
1s estimated by word length, that is, a word is judged more
difficult as the number of its sillables increases. The
rationale given for these decisions is (23): (a) that the
length of a word seems to be a reflection of its familiar-
?ity, (b) that as words are used more frequently ﬁhey seem to
become shorter, (c) that humans seem to repeat famil-
iar wefds more frequently than unfamiliar ones, and (d) that
sentence length seems to correlate very highly with sentence
complexity. Therefore, "as long as predictions are all that
is needed, the evidence that simple word and sentence counts
can provide satisfactory prediéﬁars for most purpéses is
quite conclusive (23)."

In order to estimate the instructional level of the
materials, ratics between the word and sentence difficulties
are compared to a population's performance on écme eriterion.
The two most popular means for establishing grade eguivalents
has been to carreiate the word/sentence difficulty rstio with
a population'’s performance on a graded series of comprehen-
sion tests, or to compare the ratio to that found in =2 graded
series of reading material,

The use of standard formulas has been criticised on a
number Qf'QECQUﬂtS! One issue is the difficulty researchers
‘seem to havé“in defining the criteria of comprehénsibility
(3, &, 5, gg}y;g; 36). In devising many of the formulas, a
percentage of correct answers on comprehension tests/has been
used. Any comprehension test baséd upon a set of questions

may be only as accurate as the questions themselves since

6
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an unpredictabls variation may be introduced due to the
uncontrolled ways items can be selected or phrased. Criterion
gcores on different tests made from the came maerial may
représent different amounts of knowledge, that is, another
examiner migﬁt possibly devise a different st of questions
from the same pzrsages that would produce different compre-
hension results. Also, when formulas are standardized with
one type Df;pupil population, such as elementary school
pupils, and then grade equivalents are extrapolated for use
at other levels, the formula's validity for uée with materials
a% those other levels might be quéstionedi ‘
Another issue concerns the two common variables of “the
standard formulas, word and sentence difficulty. They are not
seen as vériablés that can be considered to stand in a causal
relationship to reading difficulty (2). Since those two
variables Cgﬁﬁ@t_bé manipulated, as can other variables such
as sentence structure, anaphora, and syntactic camﬁlexity,
their role in causing reading difficulties is highly question-
abl;_ Also, in regard to the use of words to estimate dif-
ficulty, the idea that shorter Q@%@s are used more frequently
and therefore are more predictable (with predictable implying
familiarity), may be a failacy (15). Long words are oftéﬁ a
combination of two short words or a short word with affixes.
Their "predictability" increases in relation to their redun-
dancy so it seems to be the redundancy of words that makes
them "familiar", not their 1eﬁgth! Also, there is evidence
that sentences with morphologically derivéd word forms are

7
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more difficult to process than those of non-derived words (21).

eems to be due not to word length but to word
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form.

Using a formula to estimate the grade level of any given

written material is a problem in that some formula users wish

them to accurately predict a precise 1e?élﬁcf’the reading

S—

matter. Scores from a formula are ﬁsgb;ehggly within a range

of scores since their standard errorsof measurement ate-often
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whole year (33).

as great as one

Finally, some research has shown!that formulas may be
invalid for accurate appraisal of material with technical
vocabulary (9), and they may not be sensitive to factors with-
in subject matter areas (15). What this means is that while
.somé foermulas may rank materials of different content in an
order of difficulty! they cannot diztinguighibetweeﬂ and a-
mong materizls of the same content to provide a useful estimate
of their probable difficulty levels.

In summary, standard formulas seem to have major short-
comings in that (a) they may be of dubious value when used
with pupils or with materials thai are dissimilar to those
used in ccmputing the formulas originally, aﬁd (b) they do
not consider difficulty cauéeduby factors such as QQﬂQEPt load,

format of the material, organization of the ideas, or the
writiﬁg patterns. While standard formulas may héve E;me lim-
ited appeal as predictors of readability, their usefulness

does not allow one to consider why one piece of instructional

material is more or less readable than another.

8
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OTHER PREDICTORS OF TEXTUAL DIFFICULTY

Recently, much atiention has been given té the role khat
syntactic complexity (factors other than senter.ce length)
plays in determining the. readability of written materials{
As a result, there exists a formula cf syntactic complexity
(6) and a means for estaulishing a syntactic density score (22).
These formulas, like standard formulas, are intended to rank
selections in an order of difficulty.

The rationale for such syntactically based formulas seems
to be that (17): (a) sentence length offers. little indication
of the grammatical make-up and caﬁplexity of a sentence, and
(b) a sentence's complexity cannot be established fromla word

count. The originators of the formulas based their selection

of variables on the results of regearch dealing the difficulty

: ) ] |
of different sentence transfcrmations. The formula of syn-

tactic complexity considers counts of such elements as sim-

ple sentences, simple transformations, coordinate clauses, nan-
sentence expressions, prepositional phrases, noun modifiers,
advérbial modifiers, modals, infinitives, gerunds, coordinate
e;éuSES; deletion in élausé%, dependent clauses, participies;
and clauses used as subjects. The séntence density estimate

considers counts of such elements as.terminal units (T-units)

subordinate and main clauses, modals, be and have forms,

prepositional phrases, possessive nouns and pronouns, advero-

ials of time, and gerunds, participles and absolute phrases.
As an aside, it is interesting to note that the author

of one standard readability formula has hypothesized what

9
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might be considered as a recognition of the importance of
an- lyzing Séﬂiéﬁcé complexity beyond that of length alone (13).
Whatvis suggesfed is a "kernel distance theory" in which the
relative positions of the subject, predieate verb, and object
are conside§§d in the recognition that syntax can be altered
and .his will not show up in a count of sentence length. Sen-
tences are deemed more difficult as the distance (counted in
number of separating wofds) increases bétween the subject and
the verb, between the verb and the object, and between the
beginning of the sentence and the subject. As of ncwitthis
is an interesting hypothesis which ﬁeedz empirical verification,

_Based upon;the evidence that certain grammatical constraints
seem to provide more diffichlt; than others for pupils to
pfocess (7, ;g; 17), the syntactig'coﬁpléxiﬁy measures attempt
to give wvarious wéightsito different elements of syntax. This
ail@ws for judging the @ifficulty of sentences confaining simi-

lar elements in differeﬁﬁ positions within the sentences. How-

-----

ever, some of the criticisms of standard formulas can be raised

about syntactic complexity or sentence density measures.

First, they do not measﬁre‘readabiiity under natural condi-
tiong,vthat is, the intéra:tian between the reader and the writ-
ten me%sage is not sampled. Second, these measures do not

take into :ongideration;thé c@nteit in whﬁch the sentences oc-
cur. Each sentence is énalyzed_without regard for the type

of paragraph structure, Qfgaﬁizatiéﬁ; or function in which

the sentences are graupéég Third, the sentence measures do

not account for the factor of concept load. Although the

10
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meénz used in standard formulas to estimate word difficulty
is iﬁédéquate, formulas that rely solely on syntactical ele-
ments disregard this issue entirely. Foﬁrth, the formulas
at present are only heuristic. Little empirical evidence
has been provided that indicates the assigned weights truly
represent a real order of difficulty.

Other researchers have atterpted to predict readability

£

through the study of the effec

-
L

]

of lexical density, the
role of different types of grammatical units, and the dif-
ficulty of different transformations (7). For example, in
one study (29), it was found that the diversity of lexical
units (the number of different words used in a passage) and
some estimates of the naturalness of language (measures of
the ratios between the-number,éf verbs and adjectives, and
between the number of r.ouns and verbs and fhe number -of ad-
jectives) provided valid estimates of the difficulty of cchs
tent area maferiais. It seems thatrlexiCai diversity re%
flects the density of .ideas, details, cr concepts within a
passage. The greater the diversity, the greater the chance
that the reader will lose information. In another study (L
it was shown that a combination of méasureé of lexical den-
sity tagether with measures of inter- and iﬁtransentence com-
plexity were sblélfb distinguish and predict comprehension
scores across different subject matter areas. It seems that
the. combinations oi factors which can é?edict readability of
materials from different disciplines are not the same as

those which can be used to predict differences in difficulty

il
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own set of factors for predicting reading difficulty. What
may be more important, the various combinations of linguistic
factors seemed to accurately predict differences in the dif-
ficulty of materials judged to be of equal diffi:ﬁlty by one
popular stzndard formula.

There nave been various studies to investigate the rela-

K]

tive difficulty of diiferent woré classes as predictors of
reading difficulty. Representative of these studieg are two
(25, 34) which reveal that young;pupilg seem to have more dif-
ficulty processing some conjunctions than -others, and that
_oung school pupils do not seem to integrate personal pro-
nouns in the same way as adults,

In attempts to understand the effect of paragraph struc-
ture and organization on thelreadability of material, some
researchers have studied theluse of concept classification
schemes and semantic models of prose for ﬁredicting the
readability of materials (10, 30). And, in order to use some
aspect of the rezader-material interaction, at least one resi
searcher has tried to develop a forﬁéf for having the dif-
ficulty of pasaages predicted through the matching of taf;
get selections to a scale of passages Qith a predetérminéd
order of difficulty (8). It seems that trained judées are
able to match the target ﬁassages to 'a level of digficulty
by subjectively Qonsidefing the sentence patterns, the typé
énd density of concepts, and the aﬁthar‘s Séyle in §resenting

idess. ‘ 19 -
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While these studies prcvide insights into factéfg that
might be ‘affecting the readabilify of passages, the insights'i
have still been putvto use only {n afteggts tc“prédict feadas'
bility. Predictions are oﬁ1j=reliaﬁlé wﬁen fhe characteriséf;_
tics.of the readlng materlal and reader populatlan used in
establlshlﬁg the regre331an equation are similar to thcse
of the maﬁgrlal and pupils with whom one is wcrklngg -

T . :
MEASURING THE DIFFICULTY OF TEXTS _
A great deal of research has attempted f@ validate the

cloze procedure (the systematic deléfion of every-gthbworﬂ):
, as a ﬁeansrfar estimating the readabilitx,of méferiai (2, i,’i).
The rationale for its use 1is Eﬁét the cloze proocedure takes
into account the interécti@ﬂ between and among the reader,
'the material, and the readlng situation. Thé estiﬁatés bf

readabll;ty tha;ned through its use seem to be much more re-

-

las. It is looked upon nct as a predictor of readablllty
but as an a;gurate_measuziggf readability (32).

Since cloze procedure écores are percentagesj-some Qay
héd to be created for tfanslating them into meaningful scores

of readabilityr Récent research (i) has 1demt1f1ed scores

that represent a d351rabie level‘cf performance on 1nstruct1aﬁal

materlals that accouﬁté fcr varlﬁbles such as: (a) the read-

er's learn;ng, retention, and transfer of information, (b)
the reader's rate of reading and réspansei (c) the._ reader'g

preférence for the subject matter, style, and dlfflculty of—

o 13
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fhe»péssage and willingness to study it,rand (d) the eff@c&s;
on the feadef‘é self concept and attitudes from having studiéd
%hé material. Therefére, readability scores were shown to
‘varyfd3penéing-upcn the grade level of the readers and the
purpose for which the material was to 5e-used (textbook feig=

/

ing, referencé reading, or voluntary feadiﬁg).
A variation of the cloze procéduré has been developet

thé?’dées not compare the reader's responses to the original

mafériaig Ratﬁer, the reader's responses are compared against

‘all responses placed in the blanks by a criterion group (26).

This procedure, called clozentropy, deems a word correct to
the degree that members-of-"the criterion group agree it is
correct. The comprehensibility of the message is considered
rélative t§ a éPecific audience. vThis.proceduré-seems to
have gréat potential_f@r interéultufal communicatoré in tha%
' .messages caﬁ se matched to é\particular audiéﬁcérmore ef-
fectively than ever before.

Although the cloze pfocedure'ﬁ;asuresAreadabi;ity,'whereﬁ
as formulas predict it, there are some cautions that must be
i écnsidéred when using it (31). Fifst,leloze tests may con-
tain many itéms for which there are no context clues. These
items, then,may not,éé usable as discriminating iteméi Second,
many déieted'itéms ére not reading related. The ¢ompletion
of thoge items reflectsthe reader's -general background in-
formation and general language ability. Third, eventhough
‘the clozd procedure has empifical.yalidity,’it does lack face
validity. Fourth, cloze itmes may depend too much on short

14
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range language and memory constraints. Fiftﬁ;ffhe,ﬁevery
5th woriﬁfdeletion procedure may not be suitable féfzeverye
one. Finally, g@mpléfian of the cloze items are greatly in-
fluenced by the typeland number of deletions. a

Inapart respcﬁse to the last two criticismé, one group of
-reseafchérs (28) is attempting to determine.fhe deletion rate
appropriate for @iffefént cénteﬁt areas. Preliminary:evideﬁce
seems to show thaf science matérials'may need a greater space
between deletidgs.%ﬁan does social studies or Engiish materials.
By varying the.deietion rate within the different:areas, the' °

£

pupils' performances seem to be affected.
DETERMINiNG THE READABILITY
OF INSTRUGTT&NAL MATERIALS
The aim of this papér has been to preéent ideas that
“have implications for the effective selection of instructional
materials.. The evidence ch readability research strongly
suggests that the éompréheﬁsién of a reader is affected by (1):
~(a) the éontent'area being read, (b) the backgréund of infor-
‘mation required §f §he reaéer, (c) the author's writing stylé, ‘
(d) fhe vecabulirylépécific to the content area being read, |
and (e).the linguistic~and morphclagicalré@mpleﬁity ﬁith which -
the péssages in the diffe?ent content areas dre .generated. -
..Evidenée.alsc seems to sﬁow that thé use>of;§ougts of the
number of wordslandfgyﬁtactic eleménts may be igncring the
effect upcﬁ-q@mpfehension of wheré those elements occur with-

in the sentences (2). Therefore, in order to capture the  °

_15




Hittleman -15
"mpmenf of readability" at which time a measureris:taken '
of the interaction between characteristics of the reader
and the written message under the influence of a'particula:

instructional situation, the following recommendations are

made: 7
1. Avoid the use of predictive formulas which usually

have arbitrarilj assigned grade éqﬁivalents or are capable of
“only establish;pg a rank order of difficulty according to
some critérié; ‘Although formulas will ﬁ?cvide some indica;
tion of the relative difficulty of different materials in
relation to each other, they W1l1 not prcv1de useful 1nf0r=
’matlon about whether or not those materlals are readable by

a group of pupils.

l 2. Use some form of the cloze pfccedure,z.The cloze
proéedure is the only'é%ailable procedure whicﬁ_§an take in-
to account, in a natural settlﬁg, the constraints .of the lan-
guage System of the readzng mattery the readiﬁg‘ability and
other characterlstlés of the reader,-and the b§¢kgfound in-
formation needed by_thé reader. While—it. is usually con-
sideféd expédiaﬁt{to count only "correct" resﬁonses (Qorreét'
in relati;ﬁ—tc whéfhér or not the author‘ghsE%cifie langﬁage
.1s accurately reconstructed), -a count of i%éﬁs that aré con-
51stent in fréguency and meanlng with those af other members
Df the particular reading pcpulatlon can pﬁgv1de ieachers |
with valuable information as to how the pup;ls can or cannot
determine ‘thé-author: : message because of' factors within

their common linguistic or informational experiences. This

16
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_‘use of the clozentrory technlque will allow teachera to
;7; adjust their measures of the various faators of réadablllty
o local instructional conditions. |
V3; Do not use the same éritefia'of success for all
age groups, for all materials, and for all purposes. There
are Some'éstabiished eriteria available for use at difféfent
grade levels when reading for différent purposes (3, 4). These
can provide teachers with quick inte:pretafians of cloze
scores, provided fhe cloze praéedure is used under the con-
ditiéns recommended by;that'reseafcher. However, since evi-
dénca of other réséarGheré indicétes'that cloze scores are
also influenced by the number and type of delefioﬁs and by
,%hé content area, educators may find,it uséful toréétablish
local critericn levels suitable for their instructional pur-

poses and materials.

CONCLUSION

o Instructlonaily, our purpcses must always be to thlnk of
feadablllty as ever - changlng Our standards of - what is
readable and our Judgments as tD what is understandable should
always be relative to a partlcular 1ﬁstructlonaL Eltuatlon.*
Wlfh our current knowledge of the factors that are lntefactlng
during an act of :eading, 1t is 1ﬁéx§usabie tD rely solely
upon some arfificial and arbi{fary méans fér clgésifyiﬁgiréads
‘ing materlals.' We must always remember that when pupils are

* engaged in a readlng situation, they brlnﬂ not only know-

ledges and understandlngs of the contEﬂt area and toP;c be;ng

17
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read, but a1$o0 their anticipations and egpecﬁati@ﬁs of what
are the purposes and objectives of the reading lesson. Ve

should never eliminate the reader and the act of reading from

our concept of readability.

LG
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