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, REVISED HARRI.)—JACOBSO\ READASILITY FORIULAS _—
.- ‘ ““ . &
' (College Reading Association, Bethesda, Mar:,rland,_.Oct..ﬁ, 1974) .
A . A preliminasry report on the.-Harris—Jacobson Readability Fowmulas was © .
given in May, 1573, at a convention of the International Reading Assocvidtion.
Since thst Yoport mych additional work has been completed, md‘new formulas .
have b.aen devalop¥d: .The present _papor surhiarizes the work to.dats. Yoo

. . »
The Cm_te rion . ) o \

~
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Rnaﬁahmlity has been dei‘ined for our work as those ch&ractaristms o .
¢f resding materiXl that make it easy or difficult to comprehend. Thd criterion .
- used in devcloping the formmulas is based on the awverage charsctoristics ef *
six popalar series of basal readers., Thare "series had'beon used in the S
development ‘of the Harrig-Jacohson Basic Elcnentat_‘x gcading Vocsbularies (1872)
Computer processing made it possitle to use 2 lsrge number of samples, - .
. From -primgr level ‘upy tan alout equally spaced samples were chosen from .
’ "eacl booK, cach sampic, having slichtly more than 200 words. Ab presriss , te
. " level as ‘pany 200=word samolec vere taken as the three preprimers of a serios
. could provide., Therwe were 0661 eR:«:ples.,. totalling acout 135,000 words. The
samples at 4 given level wore all givén the came reading scale.vaiue and
prvvided a scala, ranging from 1,2 to 6.4 Since the smples at 8 reader. \
Jeval are not. all ‘actual ly equal in,dii‘i‘icult\', thers is some inaccuracy
in this 2kiterion. In tho critericn scale there are seven steps at p“imar:{
levels but only three .,teps ‘for grades &-£, '
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Vari::b}imf ':?s*.p}.eyed

‘Variable 1. (V1Y gef‘“écnt'of uncormon words.  Three ward 1ists based on the
Harris-Jacclhson word lists were tried out. Cue li\st., which ccntained only
the 335 first grade words and thoir 4nflected fomms, was discarded when it
was foind Yo Yack disgriminative abihtj above first grade. The Short
Readability List eontains all first-grade and second-grada Core and Addi=-
v iional wrds ang their cormon *wrfected forme, 1Lt includes 912 root words
1,850 inflectad. foms, totelling 2,792 words. The first variasble, Vi
3. Tika formlas, is the per cent of uvuique words not in this Short List. .’ ,
. _Unlgue means that a word not in-the list is counted oniy once per sample~ T e
t’\ . regardless of how many times it may occur in that sample. Unique words was )
D found Lo have slichily bubter prechctlve ability than total nuwber of
‘ . urnccmmon words. -
~ A
Q
D>
,U's

‘4

*

* . A thind list, contmmng all firsd, second, and \”Jn.r& grade uords, included
1,925, x-'sot words and 4,076 infiact&d {omms, totalling 65,001 words.- This was e
fomd tc bo not gquite as d;scmmatna at primary lwols as the Short Listl.
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‘For the middle grades the two wrd liste were'. about, equal, and there were ‘
{strong indications that for fomulas intended to work abovo. sixth grade leval,

©  the long list would be better. Only the Short List is used in the formulas .

© described in this paper, - ' - : “~ . . .

. -

Variable 2 (V2). Averare Sentence Length. The second 'vhi'iable used in the
formulas is obtained by dividing the total number of words in a sanplé
by the number of sentences, providing the maan number ofi words por..sentencs,
-This variable is also used in the Lorge, Dale and Chall, and .Spache Formulas:

Variable 3 (V3). Per Cent of Ione Words.. Several.ways of measuring word:
ifficulty directly were tried out. These included counting the number of
words that contain more than five letters and dividing by the number of

. words, A word with six or more letters is considered a long word. This-
variable is quickly and easily scored by hand as well as by camputor.
Variable 4 (V4). Mean Kurmbor of Letters per Wond. ARother vay-to measure
word difficulty is based oh the assymption that the longer 8 word, the harder

it is likely to Be. Avorage numbcr%'\letters per word can be scored almost.
instantareously by computer, but is:slow and labofious to score by hand.

Since it turned out to be slightly infertior o V3 in premre‘power, it
does not appear in our formulas, ' : '

v, . - ) R ..

Varaacks 5 (V3). Soetitne patterms, In onr preliminary work we discéyered
that tha per cent of words Leginning with the letter @ has a substantial
correlation with the difficulty of primary reading materials. . Jacobson
located over 1,000 spelling rules about spellings whieh cccwr characteristi-
.cally at tho beginning, cnd, or in the middle of words, mainly’ from Hanna '.
g&;_a;_.{( 1964). These ales were combined to form 101 spelling- patterns.

* Dr. Jabobson developed computer brograms for identifying and counting these

~ palterns im a sample of reading material, and correlated all 101 patterns
.with the criterion of reader level. In'a recently published paper (Jacobson,

1974) k> reported that a combination of 37 spulling 'patterns correlated .92 >

-

L k4

with primary readihg difficulty. ,

. 3 . .
«. Since then, Jacobson has located 12 spelling patterns which, when combined
v by multipleé, correlation, provide amazingly high correlations with rcading
. level. Thel 12 best pattemns at the primary level have only one pattern in
cormgn: with the 12 best patterns for grades §-6. The per cent of wérds end: ng”
witha sintle letter 1 increases across the full range from preprimer through
sixth-reader. lost of the other patterns are effective at primary or middle-
grade level but not at both. There.will be further discussion of this variable

later in this papers .

" Yalidity of the Individual Variables
- A

-

The fiist-order Pearson r's with basal reader levels are shown in Table 1,

- for grades 1-3, and for prades 1-6. Correlations were also [obtained for
grades 4-6 and grades 3-6. Since there was only one reading level per grade
in grades 4-6, the-criterion scale provided only three steps far those grades

L4 -
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' and only five steps with third grade added; the correlations with those

very coarse criterion svalvs were lTow to moderate. . - '

»
It may bg noted that V1 surpasses V2 for grades I-6, but V2 has the higher

"~ correlation- for gradca 1-3. V5, which has the: hxghest correlations at both
levels, is zt present scorable onlv by computer. Of the three mcasures of
word difficulty that are scorable by hand, V1 and V3 have-approximately equcl
r's for grades 1-3 and V1 is clearly the bost for grades I-6. Variablg 3 is s
consistcntly superior to Vé&. , . ., -
The relationships of Variables 1, 2, and 3 to reader levels are shewn in

-Figures 1, 2, and 3, while that for variable 5 is shown-in figures 4 (primary),
5 (elementary) and 6-(grades 1-6). At-each reader level:the steeper the slope

. of the line and the smaller the standard deviation, the better the discriminative

power of the variable. Variable 1 (Fig. 1) starts off poorly at first grade
<level but does well over the rest of the range. Variable 2 &ig. 2) -shows a

© fairly consistent upward slope except for poor discrimination between high
third level and fourth reader level. Variable 3 shows steady upwayd progress-—
ion but comparatively large standard deviations. Variable 5 shows stead
upward progression for the primary and elementary grades with lesser diszrim—
ination Between the high third level and fourth level readers.

Readability Formulas Based on Multiple'Correlacions.‘

S . oo
The prediciive power of 4 couwbination of varialles depends not c..x..y on Lhe
correlation of each variubig with the criterion, but also on the size-6f the
correlations between the variables; the lower the correlations among vawiables,
the greater the benefit obtained from combining them. A large number of :

. “twg-variable and three-variable combinations have been tried out, and the

‘tive best formulas are reported here. The five formulas in regressipn equation

form are as follows: ’

Vs

Formula 1. Readability level = ,004 Vi + 168 V2 + .502

Formula Z. Readability level = 140 Vi + .1i53 V2 + ,500 . .
Fomula 3. Readability levela= ,158 V2 + ,055 V3 + .355

Formula %4, Readability level = ,070 V1 + .125 V2 + .037 V3 + 497

Formula 5. Readability level = .118 V1 + .13 V2 + .032 V3 + 424

The combination of V1 and V2 provides efficient readability formulas both
for primary-grade material (Fomula 1) and middle~grade material (Formula 2).
) These formulas employ the same variables but give them somewhat different
- weights. Data on the validity and reliability of the five formulas are given
in Table 2. Formulas 1, A, and.% are for use with materials thought to be
below fourth reader level. Fomulas 2 and 5 cover the range from preprimer
-~ - through six but are recommended for use only when the material is thought to-.
be above third grade in diffieculty. : SN

The multiple corrslat:on coefficlents of the five formulas are shown in
the first column of Table 2. The two three-variable formulas are slightly

higher in the value of R than the threg two-variable formulas, All of the
R's are quite similar, ranging only from 888 to .918.

vp.
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Harrls, Jacobson g ‘ .
The per cent of the total variance accounted fom by & multiple cerrﬂlation ' -

is indicated by R®, whjch is_shown in tho sscond column of Iible 2. Of the

three primary-level rmulﬁ?t Formula &4 is 3,6 per cent better than Formula 1,

and Formula 1 is 1.9 por cent better than Formula 3. The standard errors df.
estimite, in column 3, are in the same order, with Fomula & baving the smallest’.
error, Formula 1 next, and Formula 3 the largest of the three.’ -

* Which of these formulas to use for hand computation depends on one's priorities,
When maximum validity is more important than speed, the three-variable Formula &
1s the obvious choice. When speed of scoring and computation is most important,
Formula 3 ney be chosen. For all-around efficiency combining geod wvaljidity

with noxt-best speed and esse of uso, Formula 1 should be preferred.

Formula 2 and Formula 5 are intended feor use when the roadability of the
material is probably abote third grade. In temms of R, Formula & is only

.9 per cent better than Formula 2, and the stan3 .id errors are very similar.
Formula 2 uses two variables and Formula 5 requ..: three variables. The
substantlal additional timo for scoring and compu e»ion that Formula 5 requires
does not seem worth the very slight gain in valici -+, For most hand computations
Formula 2 is recommended for middle-grade materisl. - .’,,/#

-

] l

For comnuterized computation and scoring the thrae-variable fomulds are >
praferab}e to the tuo-variabln formulas. “4dding & fourth variﬂﬁrg foas not -
p;c 2dé cny further ;aprovement in. va¢idit

The rellabilxties of the formulas are ‘also-shown in Table 2. Thay are all

«92 or better, indicating very satisfactory reliability. We récommend taldng
five samples from a book, or three samples from a short selection. the |
avorage refdability score obtained in either case should be very rellable.
These reliabilities were obtained by separating the samples into ramdom halves,
getting the correlations between the two sets of formula scores, &pd applying

* the Spearman-Brown Eonnula. :

D —m e e % e SN O,

Variable 5, the Spelling Patterns varjable, is not includsd in Table 2; its ..
correlations uith the criterion are shown on’ ths bottom line of Table 1.
The 12 best spelling patterns for gradés 1-3 correlate .93 with the criterion,
higher than any of the correlatzons in Table 2. The 12 best patterns for
grades 1-6 correlate .913 with the criterion, equal to Formula & and better
than the other four formulas. Scoring and computing this-variable by hand -7
would be prohibitively timercorsuming. We plan to try to simplify this veriable —
further. If it can be reduced to four qr five cemponents, ha.d scoring may .
‘bocome feasible, althopgh it will still be quite laborious. ‘Meanwhile use of -
this variable requires employment of the special computer programs developed
by Jacobson. Adding any two of the otHer four variables does not further impwove
the correlation of spelling patterns with basal reador levels. . A
P

The reliabilities of the five fomiulas are shown in the right-h&nd column |
qf Table 2, and range.from .916 to .947. .Since the validity coefficients are
slmost as high as the raliabilities, it would be necessary to raise the reliabili-
ties still higher to achieve further increases in validity.

*



- We have found it necessary to provide corrections also, although our
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We have alsc tried correlstinp our varxsb}es with the 50™per cont and ?0

per cent comprehension scores of the McCall, Crabbs Standard fest Lessons

in Reading, the criterion used by Dale and Chall. The corrsiations were
slightly but consistently higher with the 50 per cent critorion. A combination
of four variables including Spelling Patterns gives a multiple correlation

" with icCall, Crabbs of .74, which is #dut & per cent bstter than the
- correlatien roported By Dalg and Chall for theipr formula., However, this

roadability formula requires the use-of special computer programs.

It is our impression, af{er working with the KfcCall, Crabbs'exercisas, that -
the grade scores for many of them are ipaccurate} the exercises should be
re-standardized to grovide a better regdability criteriOn.

Corrccte% Grade Eg_ivulents. Uhanever prodicted scorcs are obtained from a
regression equation, the predictod scores are less variable than the
critoriom scores, The low scores are not as low, and the high scores are
not as high, Dale and Chall found it necessary to provide a correction
table for their formula scores. - For example, a Dale«Chall obtained score
betweon 7.0 and 7.9 1s-interpreted as indicatinb ninth to tenth grade
reading dlfficulty .

4

/

correctinns are not as lawrga, Tha corrections for the five N/ formulas *
are ghowa in Table 3. To use this taole,Mirst locate Lue coluwn Lo

- the formula used. Next, locate tho- score interval into which the

obtained formula score falls. Finally, read horizontally to the left

to find tho readability level correspending to th®t score interval,

For example, a Formula 5 score of 4.10 falls in the interval 3.77 to &.23,
which, corresponds to high third readability level.

Practical Peility .o ' .

We have confirmed the well-established finding that the most valid single
indicator of readability is a good measurc of vocabulary difficulry. Nur .
best measure of vocabulary difiiculty is Spelling Patterns, but that variable
1z at present scorable orly with the use of cpecial ctonputer programs. Of

the other measures of vocabulary we have tried, the per cent of words not
found in the H-J Short List is the most vaL;d, with per cent of long words
only allghtly‘behlnd. :

Since our formulas provide scores which are not greatly ditferent In validity
from those obtained with the Spache aad Dale-Chall Formulas, the question of
practical utility becowes important. The H-J Short List has slxghtly’fcwer
root words than the revised Spache List. In checking whether a word is
familiar or unfamiliar the W1 score is substantially faster and easier to
obtain than the corresponding Spache score, because a werd either “1s or is
not in the list, while the Spache_List requires the application of 11 rules.
V3, the per cent of long words, is even faster to. obtaim and entails only

a slight loss in validity Similarly, the Short List is only 30 to 35

per cent- as loni as the Dale List, which requires the application of 22 rules.

- . N

&
#*
X



H?rfis, Jacobson 5=

. | ‘.n ﬁﬁ““dﬁgi' ,
oyt O

Further Resoarch leadad

The fomulas presented here, like tha othor readability fommulas in comfon
1so, a&re bssed on characteristics of sumples of pgraded reading material/

It i3 assumed that the ability of chlldren to understand the materisl is
directly and closoly related to these characteristics. This assumption needs
to be tested, .

.

We are planning a testing propram iy which sample McC4&ll, Crabbs exorcises
will be re-standardized, and the averame comprehensicn scores of children
on them w111 provide snother and perhaps better criterion for validating
or imnroving our readability formulas. - " . ‘

Full diractions {or using the Harris-Jacobson Readability Formmulas 1 and
2, including a’ copy of the Short List uscd in V1, azro given in a beok to
be published in February, 1975 (Harris and Sipay, 1975). Those who may
be interestued in using any of the H-J computerized peadability fommulas
are invited to get -in touch with Dr. Jacobson.

R ERENCES

Dale,'ﬁdgér, and Chall, Jeanne $. A formula ‘for predicting roadability.
cpfAunational Recearch Mlletin (Ohio State University), deam.?1 and

- -

&~ ~

e . *® . o 11 r"N - -~ 'r'
.'JU.L;" a g e -¢A" - "h.u' ),"‘J'i.

Ranna, Panl R., Hanna, Jesn S., Hodges, Kichard £., and Rudorf, ‘Edwin H.
Fhonemo~eranhemo corresoondences as cuéﬁgﬁo spelling improvement.-
washinlon, V.C,: UfTiece o1 rducatien, popartment of Health, tducation,
ard lelfare, 1956, £ -, ’

Harris, Albert J.. and Jacobson, lilton D. Basiec Elementary Readin
Vocabularies. hew York: Maecmillan Publishing Coe 1572,

Harris, Albert J., and Sipay, EdwaﬁglR. 'gpw to increase reading ability,
6th @d. New York: David McKay Co., 1975. '

Jacobson, Milton D. fredicting reading difficulty from spoelling.
Spelling Propress Bulletin, Spring -1974%, 14, 8-10, -
A L

| Lorge, Irving. Predicting resdability. eachers Collece tecord, March |
1G4 22, LOoL-419, : ) K
Spacha, feorge D. Cood readine for poor readers, Rev. 1974, Champaign, )
. I1l,: Garrard Publishing Co., 197k. N

A

.



« ‘ AL .
. .
: e ' BEST COPY AVAILABLE
Tsble 1, Corrolation coefficionts of resdability variables
\ with basal reader levels
- \ ‘ —
' ' Varisble . ‘Grades - Grades
;o N : 1-13 ' 1.6
Vi. % of untoue words in\_- : § .
© HeJd short List 797 843 ..
'- ‘ ~ . i -
V2. mean number of words pon_ . ,
) sontence ' . - 831 7
~ 3 B A T
¥3. € of words having more than
5 letters , -G 10 C W795
. i \ : '
V4, mean number of letters por word .736 S W739 )
V5. spelling patterns 930 913 '
2 - o . ] o P
‘4. .‘ . . <
,Table 2. Validity anc reliability'of five Harris-Jacobson
Readability Fomulas ..
‘ 48
o | . o
N\ Validity Reliability
R R": Scest ° - (Spearman~Lrown) -
——— . — >
Fermula 1 .898 807 .38 ‘ -G
” Fomu.la 2' ’ ',090!‘ -81? c?l& .9‘}‘}
Formila 3 888 .788 .bo2 . +916
* Formula 4 . .918 .83 W7 941

L
Formula ‘5 .90 .826  .698 -

.
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Table 3. Corrected grade oquivalents for pm&i_cﬁed scores

on five HeJ Raaciaﬁility formulas

T .

L P

“. -

Readability Lovel

/

Predicted Score

Formula iimnmla-] Formwla 4§

Freprimer (1,0 - 1,34) 1.0 ~ 1,53 .‘X.-O -l_i.‘éS 1.0 - 1.49 /
Primer  (1.35 - 1.6) 1.4 « 176 149 = 1,80 1.50 - 1.74
Firet roader (1.65 « 1.92)  1.75 = 1.98.1.81 « 2,15 1,75 = 2.06
Low second (2.€0 - 2.‘&2) 1.99 - 2.3? 2,16 - 2,57 2.05 - 2.47
High second (2.50 = 2.59)  2.38 = 2,84 2,58 = 2,90 2,48 - 2.8
Low third (3.00 - 3.49) 2.85 - 3.30 2.91 = 3,18 2.90 - 3.%0 .
Fich thm (350 - 3,09)  3.31 - 3.7 390 - 3 n RN
‘.Fourth \and up (4.00 +) 3.75 and up 3.41 and up - 3.75 snd up
! Proedicted Score '
Roadability Level
. Formula 2 Foermula %

Preprimor (}.o - 1.7%) 1.0 - 1,63 1.0 - 1.57

rrimur (1.35 = 1,8") »64% - 1.83 1.58 - 1.80

First reader (%.65 - 1.99) 1.84 - 2. 07 ~ 1.81 =2, 08

Low second (2.00 = 2.49) 2.08 - 2.2 2.09 - 2.50

figh second (2.50 - 2.99) 243 - 298 2.51-3.07

Low third (3.00 ~ 3.49) 2.99 - 3.70 - 3.08 - 3.76

High third (3.50 4 3.99)  ° 3.71 = 4,21 3.77 = 4,23

Fourth (4,00 - 4,99) b,22 - L.80 4,24 - 4,81

Fifth (5.00 - 5.99) 4,81 -~ 5,28 b.24 - 5.30

3ixth {6.00 - 6.99)
Setenth (?7.00 = 7.99)

Mghth sdd up (8.00 +)

5029 - 5.67
506‘8 - 6;05

h'm Rnd “-p

531 = 5.73
50?1* - 6.()8

6.0v and up

ol

. ’/\"‘\
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