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The validity of Fry's Readablity Graph for determining grade level readability

scores was compared with the Spache Formula, the cloze technigue, and oral reading

in the case of seven primary-level books. Descriptions of these four indicated that fo

determine grade level, Fry’s Readability Graph plots the total number of syllables with

the total number of sentences for a 108~word passage. The materials used for

comparative analysis were selected cloze passages read aloud by 30 primary grade

children. Per cent of errors was recorded for reading of the words not deleted, and
rade level readablity scores were computed by the Readability Graph and the

gpache Formula. Rank order correlations showed highly consistent correlations for all

four methods. The Readabiity Graph yielded about the same level scores as the

Spache Formula. The cloze method was judged to be the most accurate and the most

capable of making fine distinctions; however its use is limited because it requires a

group of subjects to read the selections for evaluation at a given time. Tables and

references are included. This research was funded under Title III of ESEA. (CM)
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THE READABILITY GRAPH VALIDATED AT PRIMARY LEVELS
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% This peper xeports & dowaward extension of the validity of the

Zesdabilicy Graph that appeared in the Jougnal of Reading (Fry, 1568).

Iu that article the Readability Graph wes compared with readability
‘scoves obtained by using the Dale-Chall, Botal, Fleasch and SRA formulas
and with a set of comprehension scores of 10ch greders. The books ranked
EJ vere at tﬁe 5th grade through high acheel levels of difficulty. Thias

; ageicla reports grede level scores, or ranking, for seven books, mainly

within the primary levels of difficulty. Ramk order correlations are

%i; ‘algo. reported batween the Readability Graph and tke Spache formula, en
E:? oral zloze céchniqua, gnd srrors in an oxal reading of the words present.
%&5 B&ééground' -
Eg; The rationale for “one more"” readebility formula s based on sim~
Lt midesty. The aucthor feels that the Readability Graph is both simple and .-
fogt. Iadeed it ism often leck of simplicity that has kept other read- ,
| sdility formulas from mors widespread use. The Readability Graph seems 1
E& ™ o work ss well st the lower levelz as it does at the upper levels,
j 2;: although it 8till nceds further validacion by investigators other than
| the author.
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Cloze. For those who are ot familiar with the use of the cloze
techknique a5 a nethed for determining readabiiicy, a Vord of cxplanat.on .
iz in order. The cloze technique 13 a procedure in which words are ciltted
{blenked out). The student is then asked to read, the p-ssage,.iﬁ thin
cese orally, and £ill in the blanks with the missing wordnf One group of
students all read the same set of passages and then the passages on which
the most errors are made are judged the hardest. Considerable research

has shown that this is a good measure of readability, For those

readers interested 1n,£urther informatiou on the cloze tecbmique. articles
by Taylor (1953). Rankin (1965). Bormuth - (1963), Coleman {19G¢) and
Gallant (1965) are enpucially iecommended.

Spache Formula. The Spache Readability Formula i- perhays the bes:

knovn primary level rcadability formula.. It has a range from about 1.5

to 4th grade. The first step in this formula is to count off approximately
100 vords and then to count the number of sentences in this an&ptc.

Next, every word in the sample is checked against the Stone revision of
the Dale List of 769 words. - Words not on the list are "hard." The .
percent of hard words is computed, and then the average sentence length s

computed., Ths average sentence length is nultiplied by a three-decimal-

placé conaisnt and the percent of hard words word length is multiplied by

& different threa~decimal-place constant. These two products ave then

”~

sdded to a third constant, producing a grade level estimate. Spache

suggests that five to ten samples per book be averaged togethex, However,
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1t is not quite that zimple, There are ten other rulee fo; whai to do in
counting verb forms, plurals, possessive endings, adjectivnl.anﬂ adverbial
endings, hyphenated words, contractions and a few other things.

The computational part of this pfocedure has been eimplified by
peniel Safier, who has dewveloped s table that xnébrporates the tonstants
and eliminates several staps (Spache, 1966).

Readsbility Graph., The procedure for using the Readebility Graph is

{

somevhat simpler: (1) count the total number of syllables in & 100 word

pasaage; (2) count the total number of sentences in the passage; (3; plot

the two scorcs on the Readability Graph for the grade level of tie passaga.
Thare is no computation or grammar rules about such things as advixbial
andings to worry about. For books and longer articles I recommend an
averag: of three sets of sentence length and syllable counts; in tie case
of.graat variabiiity, add a few more samples, The Ren&ability Grash doss
have one grammaticsl rule: skip all proper nouns,

" .Oral Reading, Oral reading has long been used &£~ 2udge the zcading

ability of a student. A number of students are asked to read one passsie.
Those whe make the fewsst errors are judged to be the best readers. To
determine readability, one group of studenta is asked to read several
passages, The passages on which the most errors are made are judged to be
the most difficuls, or to have ¢he hardest resdability.

Previous Correlational Studies. Spache (1966) reports that his jormula

correlates .86 with the grade levels used by publishers énd that Ralp!

Stoiger found a vank order correlation of .70 between the Spache foruula
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and a scaling of pupil performance hased on oze) reading errors and com-

prehension. A Journal of Reading article (Fry, 1968) reported the following

rank order corrclations for the upper end (grade levels 5-10) of the
Readability Graphs Dale-Chall formula, .94; Flesch formula, .96; SRA
Reading Ease Caleulator, .98; Botel formula, .78; and average score of a
group of 10th graders on multiple choice compfehansion tests, .93, The
Botel Formula does not include sentence length or any measure of grammatical

complexity.,

A fair amount of research has been done on the validity of using such
i factors as sentence length and number of syllables or word length to

| deteruine'rmadabzlicy. iypical of these is the factor analytic study by
gsrolurow and Newman (1959) of 44 objective elements in writing. They
found a high corrélmtion batween easy words and morosyllables and reading
case {(+90) apd, conversely, a low correlation for polysyllables and

difficult or nnkaown words (.91). Average sentence length correlated .86

Vith.difﬁiculﬁﬂe ?hoy concluded trne "any yardstick which gave primary

veight to the lo-called word factor and a lesser bué alnost equal welght y
to the sentenys factor would sccount for a good desl of the variance in
readability."” Srinton aund Danielson, after a.tacc@t analysis of 20

language elenern's, cane to & similar conclusion that “confirms the

importance of word Lsngth and sentence iengih."

_ Stolurow and Mwoan suggest that the relative ﬁfediu&ﬂva values of

these faoctors changs with variacions in ability levels of readers, and

\ "
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: Bormuth (1966)9'ia aualyzing a number of factore in readsability, suggests
curvilinearity. It %s possible that the curve on the Reedabiligy Graph
takes this variation into aceount. The curve is drawn sec that in the

lower levels sentence length plays a major role ip readabllity while,
st the upper levels, word length accounts for wost of the vari;bility.

Since readability formulas have importance for those teachers,
writers and editors who sre preparing material to be read by childres, a

. A
word of eaution is in order. Work £row high-frequency word lists &nd

T e e G

tzy for a simple style with many, but not all, short sentences. Simply

kR

cutting leng sentences in half and making word subatitutions, likeo “ou®

for "bulleck”, might not have the desired ¢ffect. Use the Readability

Geaph after the passage hao been written.

Hathod

The purpose of this report is to validate tﬁa lower end of the
!afdabilatyusyagh by showing the ranking of passages from primary-levsl
books by acoéca'obtained fyom.che Resdability Graph, the Spache Readability
FYormula, s cloze érucedure. snd oéal reading egror scores., Renk ordex
correlations are computed for the four measures,

The work reported on cloze passasges is part of a larger project .

being conducted by Douglas Porter and Helen Popp at the Harvard Universiir

L e st dibemans

Offica of Programmed Instruction., Thirty 2nd and 3rd grade pupils wers
asked to read sloud eloze passages from the seven books, supplying the

wigaing words. The nusber of errors made ou words deleted wus recorderd

for aach passage.

4 l
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Porter and Popp used a cloze procedure which deleted about every
£fiZteenth word in a 150 word passage if it was 2 noun, verb,‘advarb or
adjective. If not one of those clasgses of words, the word nearest to
the fifteenth word was deleted, Aftex a try-out, a améll modification
wvas made: 1if the word deleted was "impossible" for six adult readets
another word was chosen for deletion. The score obtained 1; the percent
of errors m#de on the passage by 30 pupiia. . \

They £ls0o obtained the percent of errors the 30 pupils made in oral
raading of the word not deleted.

The Same passages used by Porter and Popp were aiao used to camputé '
grade ievel xe;dability ecores by both the Readability Graph amnd the
Spache Readability formula. This work was done by two teachers from the
Boston Public Schools, Frank Galvin and Alicé'nealey. whe were working |
with the author on a Title IXI project, sponsored by the loston Publie
Schools, at the Harvard University Computer Aided Instruction Laboratery.

Results and Diucuiuion

A1l four methods, the Readabiiicy Graph, the Spache Readsbility
Yormula, tha cloze procedure, and oral reading errors ranked the diffi.alty
level of the passages quite well (sew Table 15. In my opinion the cloza | ;
method was the most accurate and made the finest distinctions, The c&ozc.i of
ecror scores xanged from 12 to 80. Were it not for the enormous amc:t of

time this wethod takes, cloze procedure would be an cxcelleu@ vay to

datermine rendabilicy. In addition, to the time 1t takes to make the cloze

“‘..QM‘.‘

pacuages. a nunber
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of different passnges must be tested at the same time on the sane group of
children. You canunct teturn to the same group of chiidren several monthas
later, for their reading abilities will have changed and the cloze error

scoxes will not be comparsble. As & research tool the method is excallent

but for practical purposes it is ell but impessible to use.

Tha method using oral reading errors suffers from eome of the same
limitations. Basically, you can rank a batch of materials at only cne
time with a group of'children. The time needed to construct the cloze
.?IIUOSCI 43 saved, and the administration is somswhat faster, but it is
still vety'time~eannuming to hear 30 primary grade children read what, for
them, are rather lon} passages. We zlso feel that the oral réading scores
are neither as accurate nor as fine grain as the cloze scores. Tabla 1

shows that twe books, What Spot? and Mississippl Possum, both receivid

the ssme oral rexding score, yet the three other methods all agrae that

there is & d‘{inﬁte difference in readability, Nevertheless, the usc of

oral reading ;co¥ou is an interesting method >f judging rendabi!ity.

and one not often ﬁued. It has tﬁQ advencage of being an objective,

independent, and different validation procedure. 3 o
| Readability formulas are often validated on such non~objective .' R

criterizs as subjective judgment or publishers' recommendations. Or thuey g g

are validated by comparing them with other formulas., These methods are

not wromp, but we must continuvally keep in nind that .the real baliu for

vaa&a%iliey is whother @ child can read the material. Therafore, validity

weacuzac thet uoo childzen shyuld receive high priority. For this reuson
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I would like to ses oral reading erxrors used Increagingly im research o
validate vendabilicy formulas, although the time factor limits its use
foxr practical purpeses.

The Spache fovmuls ranked the passages fairly well, but it did have
some feults. It raported a readabliity level for Charlie and the Chocolata
Yactory which was inconsistent with the results of the three other scthods.

It also reported a readability level of 4.2 for Orlando, The Brave Vulturze

[
a poiat beyond the formuls’s range so we had to use anucherkfo?muln

(Flasch) to determine gzade level.

Hence, one difficulty that we see is that the Spache formuls cannol
rank books abové 4.0 vhilé the Fleach, Dale~Chall and ethers cann¢t rank
books below 4.0, Those using these formulas in mid-elementary levels must
use one formula for.the upper level snd another for the lower level, somatives
vitheut 3ood‘art1cu1a:£an.

- The SpacQa formula gives grade level to a tent% of a grade (one
decimal place) but this appearance of accuracy could be misleading.
Spache xeports a probable error of estimatc in predicting grade level of &
book, using his formula, of 3.3 months., This means that half the time tha
tzue score of & book lies within a 6.6 months’ band centered around the

acore obtained by working the formula, and that half the time the real

grade ievel lies outside the 6.6 months’ band., Anyone who thinks he 1s

judging the grade lavel of a passcge to withiﬁ one tenth of a grode level

by using the Spache formula in kidding himself.
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The Readability Graph rankzd the passages quita well and yielded

-

about the same grade level scores &s the Spacho formula. The Craph did
not misrank any books, but it did not moke the fine d.stinctions of tho
cloze procadure., The rank ordexr correlatiws‘ in Tabl: 2 show a high |
degree of congistency between the Graph and the other methods., I: is
jnteresting that both th.: Spache fomulé and the Readibilicy Graph
cdrtelute about as well with the cloze passages. In studylng the data
I found that the Spache formula gained some consistency by making finer
distinetions among the first three books, but lost som: by wirplacing
one book. However, both the Spache formula and the Rendabiliiy Graph
ﬁad very B{igh correlations with thae cioie wethod and uatisfa:tory .corre~-

lations with the oral reading method and each othex. '
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Boak. ‘ Fry Grade Spache Grads Cloze Ercozs Orai Resding é
- Level Lavel z Erroxs === 2
Come & - :
Heve Fun 3 1.4 - 12 6.4 :
Green Eggs , ' | ‘ §
& Ham 1 1.8 16 . 5,4 f
fat’s Get : '
Turtles. 1 2.1 37 10.3 f
what Spot? 2 2.7 &2 . 1;.7
Charlie & The |
Chocolate Factory 3 2.5 &9 18.7
Mississippl .
Poasun 3 3.6 58 11.7
O¢lando, Ths
Brave Vulture -2 , O 80 2.1
Tabile 1. A comparison of mean xeadsbility grade igvel
gcores on the Spache & Fry formulas aud cloze error and oral .
rending error acores by 30 atudents on 7 books. "
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Spache

Cloze,

Ozal Rexding

Fry

Spache |

Cleze

Oral Reading

.90

+35

»90

-90

«96

«86

.95

+96

86

90

.86

«89

Table 2.

and oral reading errors.

Rank order correlations betwesn the
Spache Foruula, Fry Readability Graph, cloze errors

-
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