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

scores was compared with the Spache Formula, the doze technique, and oral reading

in the case of seven primary-level books. Descriptions of these four indicated that to
determine grade level, Fry's Readability Graph plots the total number of syllables with
the total number of sentences for a 100-word passage. The materials used for
comparative analysis were selected doze passages read aloud by 30 primary grade
children. Pet cent of errors was recorded for reading of the words not deleted, and
grade level readability scores were computed by the Readability Graph and the
Spache Formula. Rank order correlations showed highly consistent correlations for all
four methods. The Readability Graph yielded about the same level scores as the
Spache Formula. The doze method was fudged to be the most accurate and the most
capable of making fine distinctions; however its use is limited because it requires a
group of subfects to read the selections for evaluation at a given time. Tables and
references are included. This research was funded under Title HI of ESEA. (CM)
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THE READABILITY GRAPH VALIDATED AT PRIMARY LEVELS

by

Edward Bo Fry

This paper reports a downward extension of the validity of the

Readability Graph that appeared in the Journal of Reacits (Fry, 1968).

In that article the Readability Graph was compared with readability

'scores obtained by using the Dale-Chall, Hotel, Flesch and SRA formulas

and with a set of comprehension scores of 10th graders. The books ranked

were at the 5th grade through high school levels of difficulty. This

article reports grade level scores, or ranking, for seven books, mainly

within.the primary levels of difficulty. Rank order correlations are

.also reported between the Readability Graph and the Spache formula, an

oral cloze teechnique, and errors in an oral reading of the words present.

Ole

Asstlround,

The rationale for "one more" °readability formula is based on sim-

plicity. The author feels that the Readability Graph is both simple and

fast. Indeed It is often lack of simplicity that has kept other read-

ability formulas from mora widespread use. The Readability Graph seems

to to vork am well at the lower levels as it d es at the upper levels,

although it still needs further validation by investigators other than

the author.
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Close. For those who are not familiar with the use ol the close

technique 83 a method for determining readability, a word of explanatbon

is in order. The. close technique is a procedure in which words are witted

(blanked out). The student is then asked to read,,the passageOn thio

case orally, and fill in the blanks with the missing words. One groTp pf

students all read the same set of passages and then the pessages on which

the most errors are made are judged the hardest. Considerable restarch

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

readers interested in further information on the close technique, articles

by Taylor (1953), Rankin (1965), Bormuth -(1963), Coleman (196) and

Gallant (1965) are especially icecommended.

111.511Formula. The Spache Readability Formula is perhats the besr.

known primary level readability formula.. It has a range from About 1.5

to 4th grade.. The first step in this formula is to count off approxincely

100 words and then to count the number of sentences in this samples

Next every word in the sample is checked against the Stone reviston 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 Is

computed. The average sentencelength is multiplied by a three-decimal-

place constant and the percent of hard words word length is multiplied by

different thress4decimal-place constant. These two products are then

added to a third constant, producing a grade level eitimate. Opsche

suggests that five to ten samples per book be avekagod together. Roweverp
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it is not quite that simple. There are ten other rules for what to do in

counting verb forms, plurals, possessive endings, adjectival ane adverbial

endings, hyphenated words, contractions and a few other things.

The computational part of this procedure has been eimplified by

Daniel Saner, who has developed a table that incorporates the tonstants

and eliminates several steps (Spache, 1966).

Readtbility Graph. The procedure for using the Readability Graph is

somewhat aimpler: (1) count the total number of syllables in a 100 word

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

the two scores on the Readability Graph for the grade level of t;e, passage.

There is no computation or grammar rules about such things as adrArbial

endings to worry about. For books and longer articles I recommend an

average of three sets of sentence length and syllable counts; in tto case

of great variability, add a few more samples. Th.e Readability Gra* does

have one grammatical rule: skip all proper nouns.

Oral Mtallla. Oral reading has long been used t,_* 2udge the reading

ability of a student. A. number ofstudents are asked to read one. passane.

Those who make the fewest errors are judged to be the best readers. To

determine readability, one group of students is asked to read severe/

passages. The passages on which the most errors are made are judged to be

the most difficult, or to have the hardest readability.

Previous Correlational Studies Spache (1966) reports that his formula

correlates .86 with the grade levels used by publishers and that Ra10

Steiger found a rank order correlation of .70 between the Spache forsula
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and a scaling of pupil performance based on oral reading errors and cos-

pzehension. A Journal of Readins article (Fry, 1968) reported.the following

rank order correlations for the upper end (grade levels 540) of ihe

Readability Graph: Dale-Chan formula, .94; Flesch formula, .96; SRA

Reading Ease Calculator, .98; Botel formula, .78; and average score of a

group of 10th graders on multiple choice comprehension testa, .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

factors as sentence length and number of syllables or word length to

determine readability. Typical of these is the factor analytic study by

Scolurow and Newman (1959) of 44 objective elements in writing. They

found a high correlation between easy words and monosyllables and reading

same (.90) amd, conversely, a low correlation for polysyllables and

digficult or onknown words (.91). Average sentence length correlated .86

with difficu1411. they concluded that "any yardstick which gave primary

weight to tha oo-called Word factor and a lesser but almost equal weight

to the set:to:me factor would account for it good deal of the variance in

readability." 3rinton and Danielson, after a factor analysis of 20

languige elemews, cane to a similar conclusion that "confirms the

importance of vord lnngth and sentence length."

Stolurow and AVANNOU suggest that the relative prediotive values of

these factors changa with variations in ability levels of readers, and
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Bormuth (1966)9 in analyzing a number of factors in readability, suggesto

curvilinearity. It Is possible that the curve on the Readability Graph

takes this variation into account, The curve is drawn so that in the

lower levels eentenee length plays a major role fal readability while,

et the upper levels, word length accounts for mast of the variebiLty.

Since readability formulas have importance for those teachers,

writers and editors who are preparing material to be read by childree, a

word of caution is in order. Work from high-frequency word lists and

trr for a simple style with many, but not all, short sentences. Simph,

cutting long sentences in half and making word substitutions, like "oN"

for "bullock", might not'bmve the desired effect. Use the Readebilitr

Graph after the passage has been written.

Method

The purpose of this report lx to validate the lower end of the

.61

Readebility Graph by shoving the ranking of passages from primary-level

of,

books by scores obtained from.the Readability Graph, the Spache Readability

Formula, a close procedure, and oral reading error scores. Rank order

correlations are computed for the four measures.

.
The work reported on close passages 13 part of a larger project

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

Office of Programmed /nstruction. 'thirty 2nd and 3rd grade pupils were

asked to read aloud close passages from the seven books, supplying the

missing verde The number of erroro mule on words deleted woe recorded

for each passage
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Porter and Popp used a close procedure which delctee about every

fiZteenth word in a 150 word passage if it was a noun, verb, advnb or

adjective. If not one of those classes of words, the word nearest to

the fifteenth word wes deleted. After a try-out4''a small modification

was made: if the word deleted was "impossible" for six adult readers

another word was chosen for deletion. The score obtained is the rercent

of errors made on the passage by 30 pupils.

Thertlso obtained the percent of errors the 30 pupils made in oral

reading of the word not deleted.

The same passages used by Porter and Popp were also used to caaputi

grade level readability scores by both the Readability Gzaph and the

Spache.Readability Formula. This work vas done by too teachera from the

Boston Public Schools, Frank Galvin and Alice Healey, who were working

with the aut.hor on * Title III project, sponsored by th.e loston Public

Schools, at tlie Harvard Unpersity Computer Aided /nstructioa Laboratory4

Results and Discut;sion

All four methods, the Readability Graph, the Spache Readability

Formula, the close procedure, and oral reading errors ranked the diffiralty

lcvel of the passages quite well (see Table 1). la my opinion the close

method was the most accurate and made the finest distinctions. The close i of

error scores ranged from 12 to 800 Were it not for the enormous amosnt of

time this method takes, cloice procedure would be au excellent way 0

determine readability. In addition, to the time'it takes to make the cloze
.0..4 I v.* to .0.

pasaages, a number



f afferent pasdages must be tested at the same time on theesame group of

children. Tau cannot veturn to the same group of children several months

later, for their reading abilities will have changed and the close error

scores will not be comparable. As a researeh tool the.method is exesllont

but for practical purposes it is all but impossible to use.

ThaJmathod using oral reading errors suffers from roma of the same

limitations. Basically, you can rank a batch of materials at only one

time with a group of children. The time needed to construct the close

passages is saved, and the administration is somewhat fester, but it is

still very time-consuming to hear 30 primary grade.children read what* for

them, ore rather lonj padsages. We also feel that the oral riading scores

are neither as accurate nor as fine grain as the close scores. Table 1

shows that two books Who:Ansi. and Mielteted Possum, both receivol,

the same oral reading score, yet the three other methods all agree th4rt

there is a defintte difference in readability. Nevertheless, the ust of

oral'reading scores is au intiresting method 4f judging readability,

and one not often used. It has the advantage of being au objective,

independent, and different validation procedure.

Readability formulas are often validated on such non-objective

criteria as subjective judgment or publishers' recommendations. Or thay

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

not moony but we must continually keep in mind that.the real basis for .

veadOility is whether a child can read the material. Therefore, validity

mum= that two children shluld receive high priority. For this reason

7.
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I would like to see oral r ding errors used increasingly in research 10

validate readability foroulas, although the time factor limits its uee

for practical purposes.

The Spache formula ranked the passages fairlywell, but it did have

some faults. It reported a readability level for Charlie and the Chocolate

ncsaiwhich woe inconsistent with the results of the three other eethed$0

It also reported a readability level of 402 for Orlando The Brave %awe

a point beyond the formula's range so we had to use another formula
%

(Flesch) to determine grade level.

Hence, one difficulty that we see Is that the Spache formult cannot

rank books above 4.0 while the Fleoch, Dale-Chall and others cannet rag* -

books below 4.0. Those using these formulas in old-elementary levels must

uee one formula for the upper level and another fer the lower level, 11044tirds

without good articulation.

. ... The Spache formula gives grade level to a tenth of a grade (one

decimal place) but.this appearance of accuracy could be misleading.

Speche reports a probable error of estimate in predicting grade level of a

book, using his formula, of 3.3 months. This means that half the time the

true score of 4 book lies within a 6.6 months' 'band centered around the

score'obtained by working the formula, and that half the time the real

grade level lies outside the 6.6 months' band. Anyone who thinks he is

juliging ths grade level of a passoge to within one tenth ore grode level

by using the Spsehe formula is kidding himself,
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The Readability Graph ranked the passages quite veil and yielded

about the aame grade level scores as tN Spacho forauta. The Graph did

not aisrank any books, but it did not make the fine Cstiuctions of the

close proeadure. The rank order correlations In 7ablt 2 show a hi

degree of consistency between the Graph and the other methods. It is

interesting that both el..: Spache formula and the Readibility Gralih

correlate about as well with the close passages. In studying the data

found that the Speche formula gained some consistency brmaleng finer

distinctions among the first three books, but lost som by mitplacing

ono book. However, both the Spache formula and the Readability Graph

had veTy h'igh correlations with the close method and eiatisfaltory.corre

lationa with the oral reading method and each other.

IA%
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Fry

.90

.95

Spache

.90

.96

Cloze,. Orsq. liteading

.95

.96

.90 .86 .86
VOMM11Wilr

.90

.86

.86

111

Table 2. Rank order correlations betveon the
Spache Forands, Fry Readability Graph, close errors
end oral reading errors.
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