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G e L ‘ . ‘ . ) . -
.. An Analysis of Text Variables in Three Current Reading Diagnostic Tests - J

._Cdnsiderab1e»research has been condUEted ekanining the text variab1es
which influence comprehension. Co]]ect1ve1y thi's research has 1nd1cated that
var1ab1es such as. content structure (Meyer, ]975), pr0p031t1ons (Kintsch & “
Keenan 1973), and-implicit/explicit connect1ves which’ estab11sh ré]at1onsh1ps- '
between ideas in a text (Marshall & Glock, 1978 79; Irw1n, 1980) can
facilitiate or inhibit comprehens1o% performance In add1t1on, the degree of .
pr1or know]edge the reader br1ngs to the top1c can increase or decrease text “"*j

process1ng demands (Klntsch 1979 Marr & Gorm]ey, ]982) ‘These findings have

of. reading romprehens1on proficiency. If the purpose oﬁ-assessment is to

identify a student's comprehens1on ab111ty, then text var1ab1es whnch 1nh1b1t

comprehens1on need to be 1dent1f1ed and systemat1ca11y contr011ed when -test .

| passages are constructed’thereby perm1tt1ng the d1agnost1c1an to d1st1ngu1sh

the student's_comprehens1on~prof1c1ency from the comprehens1b111ty of the

text. At‘presentd‘anthors of reading diagnostic tests have failed to

o«

comprehens1b111ty, mak1ng ‘the dlagn051s of reading comprehens1on prob]ems a
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To further illustrate tﬁws po1nt th1s paper 1dent1f1es severa] text

[

var1ab1es wh1ch have not been contro]]ed 1n passages selected. from three

~

common]y used read1ng d1agnost1citests and discusses how these test passages

1 -

may, in fact, inhibit Comprehension. . s

Readability Formulae . o : | . S
Traditionally, réadabi]ity formulae have been used as indices of the

d1ff1cu1ty 1eve1 of text; that is, as an index wh1ch pred1cts the number of-

A

' quest1ons a ch11d may answer correctly from a part1cu1ar passage. Many of

‘ these early formu]ae were va11dated on se]ect1ons from the -McCall Crabbs

Standard Test Lessonsx‘—Surface features of the text such das the mumber of
Q

words ina passage or the number of sentences in a passage were used in a

1974 75). Severa] proponents of readab111ty fd%nu]ae recogn1ze that these

o formu]ae are pred1ct1ve 1nd1ces on]y, and that they were not des1gned to cause

gase or difficulty in réading text nor prov1de assurance of 1mprov1ng

-readab111ty (K]are 1974 :75). Unfortunately these formuiae are not being used,

as'they were intended. 1In fact, many individuals use these formilae as

hlguide1tnés”f6r increasing or~decreasing the reading level of a passage. All

"tod“frequentiy"1nd1v1dua]s ccnstrug;;%g*passages ca?cuiat°~a~readab111ty-}eve4m

af ter +he passage has been written, then make adjustments to the passage to
match the text with the reading 1eve]s of the Students for whom the passage

was 1ntended As a resu1t prob]ems related to text comprehens1b111ty occur,

. When an or1g1na1 text is adapted to decrease readab111ty, cemplex sentences

are frequently divided into s1mp1e sentences and vocabulary is s:gp11f1ed. ,

: ? - . v
. - H
. .
A .
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Since the relatiofships between idéas in the sentenes becomes implicit, -

paradoxically the processing demands and inferencing skilﬂs}requfred of-the'
" . reader are increased (Kintsch &\Vipong 1979; Pearson, 1974-75), "~A1so topic
5 ‘ sentences are frequent1y deTeted eT1m1nat1ng an 1ntegrat1ve dev1ce for the &:
)reader As Davision and Kantor (1982) ‘note, readab111tv formu]ae not on]y

don't define readability, but can be m1sused sqch that they 1n fact detrease

o .
. .

the comprehenS1b111ty of text. T - e l_

A :
.

Although there are numerous readab111ty formu]ae ava11ab1e most use on1y a .

»

.
A

- few variables to determlne the ]eve] of d1ff1cu1ty of a passage. These
var1ab1es occur at the word or sentence 1eve] and include: a) word frequency, -
obj number of 1etters in a word, c) number of sy11ab1es in a word d) number of :
words in a sentence and e) number of sentences per passage (Kiare, 1974- 75).
“While researchers have examined other sentence characteristics such as
pneposqt1ona1 phrases, degree of sﬁbord1nat1on, and pass1ve‘verb,forms,.these‘
variables have been less strongly corre]ated with readability criteria. As a

*_ ) fresu]t word frequency, word 1ength, ‘and sentence length have rema1ned the

] three variables most widely used in readab111ty formilae due to strong

1

pred1ct1ve power and ease of use (Se]don,'198]).

Text Variables

B T el e P S

Cognitive Psycho]og1sts and Linguists have conducted numerous stud1es in

. wh1ch text var1ab1es hae been manipulated and the effects eva]uated in tenns
of subsequent comprehen1son performance In particular, 'several text

variables have been found to influence the comprehens1b111ty of text K1ntsch

andﬂVIpond (1979) summar1ze the effects of these variables in their chapter
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,memory), and the number of d1fferent arguments (repeated ideas) in a tex;

| poor1y organ1zed ‘text and 1ncrease the amount of text processed (Kintsch &'

V1pﬁond 1979) v

T4 st Text Variableg
. . ) 4 ‘J | | E
v . ° b ' ¢ \ v \‘ |

noting that the number of idea un1ts *n a passage the number of d1fferent

‘arguments used in a text base the number of explicit connect1ves between

sentences, and the number of 1nferences requ1red to connect the text’base can
1ncrease or decrease‘the process1ng demands made on the reader. K1ntsch

(1979) defines reading d1ff1cu1+y in terms of the mean1ng character1st1cs of ‘-'

the text and the processes requ1red of the reader to extracf th1s mean1ng He
suggests that a formu]a of read1ng di ff1cu1ty should 1nc1ude such var1ab1es ' BN

as: numbers of reinstatement searches (the search of 1ong term memory to

match with 1nformat1on in the: text), word frequency, idea unit dens1ty (the oy

-number of words per ideas expressed) the number of inferences, the number of =

'~},process1ng cycles (cyc]es necessary to p1ck up, match and store 1nformat1on in

»

base S1m11ar1y, dther researchers have found that the content structure of
/ ’

the text (Meyer, 1975) and the ma1n 1dea statements (Marsha]] &leock,

1978- 79) can influence comprehens1on 'Further, reader variables such as

purpose for reading and or phior know]edge of the top1c can compensate ‘for

8

v

For the purpose of this.paper the fo]low1ng reader and text var1ab1es were

cons1dered for the evaluation of passage comprehensibility: content .

- familiarity, voc‘buTary“the number of -idea units in the text, the number of“w, R

text basgd 1nferences required to 1ntegrate 1deas, the existence of main 1dea-

statements, and the logical sequence of ideas in the passage.
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Three read1ng d1agnost1c tests were e]ected for evaluatdion. Criteria,for

RS . C e

se]ect1on ﬂncluded recency, frequency of uge in the schoo]s and measuremernt

i

fof comprehens1on performance - The three tests se]ected were the Stanford”

D1agnost1c Read1ng Test (SDRT), a grdup test assess1ng,comprehens1on via

literal and 1nferent1a1 quest1ons, the Spache D1agnost1c Readxng Scales

[}

(Spache) an 1nd1v1dua41y adm1n1stered testfalso us1ng quest1ons to §ssess

£

comprehensron*-and the Durre]] Ana]ys1s of Read1ng D1ff1cu1ty (Durre]]), an

T~ qnd1v1dua14y adm1n1stered test assess1ng comprehens1on vua‘a reca]] and probe‘

- questijon techn1que Se]ect1ons from the second fourth and s1xth reader

Tevels were evaluated to identify passage charactervst1cs across reader 1eve1s

and  test intonsistencies. . . . <
. _ s . . ,~1 | ' ' ‘ N
' n i ' . . - ‘ . . o . N ’ . ﬁ
Procedures : . RN .

W1th regard to text var1ab1es, each se!ect1on was transformed 1nto a

ser1es of propos1t1ons or 1dea units (K1ntsch ]974) In th1s manner, the
¥

number of idea units and text-based inferences. requ1red to. Tntegrate ideas

cou]d be guantified for each passage. A]so E1ght advanced Teve] graduate

students rated each selectijon w1th regard to content fam111ar1ty Us1ng a

high, medmum 1ow sca1e they rated each passage 1n terms of ts re]at1ve -

familiarity to- students whose grade p]acement corresponded to the. reader 1eve1

> N

vfor wh1ch the passage yas_1ntended.



Second Reader Level Passages Qv

xK]are,11974-75, for avdetailed description of these formuTae§.“
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' With regard to readabiltty formu]a~variab1es _an appte computer program
was emp1ojed 1n wh1ch each passage was evaluated in terms of four readab1]1ty

formuTae the ARI, F]esch—K1nca1d, Harr1s-Jaeobson, and the Dale-Chall (see

e

“RESULTS 'AND' DISCYSSION

.-

In an attempt to maintain a low readab1]1ty 1ndex passages wr1tten at the-

primary reader lTevels are typ1ca]]y very br1ef cons1st1ng of short,. d1sao1nted
simple sentences.and a s1mp]1f1ed vocau]ary. These.passage features increase
the processing demands for the reader, because concepts are vaguely def ingd
(Langer, ]982) and ‘the reader has tor1nfere the m1sg1ng 1nformat1on (Marsha]]
1979 Beck McKeown, McCasl1n & Burke 1979). Thus, 19 an effort to reduce
therreadab111ty‘of these passages, the authors have, iﬁ'fatt, decreased their .
comprehensibi1ity. ‘ ¥ “ | -
As noted in Table 1, all three passages were des1gned to assess second
reader level comprehens13n skills. However, they vary cons1derab]y w1th
regard to ]ength (SDRT 53 words and Spache, 119 words) and readqb1]1ty
est1mates within one passage (3. 0 and 4.7 SDRT). This var1ab1]1ty mdt’ on]y

suggests that- the passages are.- not.comparab]e but a]so calls into quest1on the

utility of readab1]1ty indices des1gned to 1dent1fy the reader level of the

. Passage.. : T

, R A e WD e e . - . - -

INSERT-TABLE 1
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An exam1nat1on of the text var1ab1es conta1ned in each of the passages

.revea]s a few pdints worthy of attent1on. F1rst; aTthough content familiarity

is genera]]y medium to- h1gh across all three se]ect1ons thereby fac1}1tat1ng

e

comprehens1on, the number of.ndea un1ts expressed in each passage var1es

cons1derab1y from 20 to 50 thus. a]ter1ng the processﬁng requ1rements ot eath

4 \

'h_of the tests. As K1ntsch and Keenan (1973) note, an increase in the number of

propositions.-in a se]ect1on 1ncrea$es the process1ng t1me for that passage.

. .
Second the. numbe; of text-based 1nferences requ1red to 1ntegrate 1deas 1n the

passages varies from 5 (Durrell and SDRT) to ﬂS (Spache) Thus even though

all> three %elections are des1gned for the §eCond reader 1eve1 the Spache

-requ1res more textibased 1nferences if comprehensqon is to occur. Third main .

~a
.

1dea statements are not present 1n a11 three passages. In the absence N such

statements the reader must 1nfer the gist or ma1n 1dea of the se]ect1on -

3 3

| therehy 1ncreas1ng process1ng demands. A compar1son of the three test

R q‘ B

passages reveals that the Spache-provides a ma1n Jjdea statement in the f1rst
"5

sentence of ~the paragraph The Durrell does not contain such a statement,

however, it does have a t1t1e whaeh cou]d serve as an advanced organ1zer' or}

the reader. No main ideca statement is present in the{SDRT passage, mak1ng the

task of 1dentifving'the gist of this <.e1ect1'on quite a challenge. In addition

the sentences of this paragraph do not appear to be. }og1ca11y re]ated The

-

selection begins with the statement, "Berbara 11ved in a c1ty...,4 then

fo]1oWs}with,'"piayingfbaseball in the park" and "eating lunch" and\closes

7With;’“EbWs'eat“choCoTate grass.” S
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Text organization can also-.influence comprehensibility. The Spache
N E - ? l" v
¢ selectiOn,appears to suffer’ from what Langer (1982) ca]]s 1m1tat1on genre..

-+ »

: That'is the text deviates from the expected genre pattern and creates

7o
[N

e -confusion for the reader. In this se]ecton the f1rst sentence is a ma1n idea
v --Vstatement "...Bob took a tr}p to the zoo." fo]lowcd by sentences about what
| - occurred when he f1rst arrived at the Z00. The se]ect1on proceeds to a second
paragraph wh1ch begins, "on the way out of the park..." comp]ete]y om1tt1ng o
1nfonnat1on re]ated to. what occurred during the visit and v1o]at1ng the . -

reader's schema for the structure of the text (Meyer,.1981). This se1ect1on . o

T a]so conta1ns an 1llog1ca] sentence Wh1ch.maght create confus1on and B
comprehens1on d1ff1cu1ty for the reader. The sentence "The cages were c]ean,
but the 11ons d1dn't seem to 11ke them..." Ieads "the reader to be11eue that

.- . '11ons Tike cages. 1f they are. c]ean, contrarv to. what~mosﬁ readers have

-prev1ous1y71earned SR '\'° : IR o : o

-

. : “In sum, all three test passages suffer from a. 1ack of systemat1c contro]

o ¥

. of text var1ab1es cnus 4ecreas1ng the1r comprehens1b1]1ty. However, of the

\f , - three’ passages, eva]uated at this ]eve] the Spache appears to be the most o
‘ - » “ 9 \ L ) )

difficult to comprehend because of its number of idea units, number of

required 1nferences,.and imitation genre features.

1 Fourth Reader Leveﬂ Passages

— Readab111ty 1nd1ces and text var1ab1es for passages at the fourth reader

level are a]so listed in Table 1.° In general, these passages_d1ffer from the *
second reader passages in_terms of content fami]iarity, 1ength, number of
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text-based 1nferences and content structure, These se]ect1ons are, most

d1ﬁf1cu]t to comprehend because they are wr1tten about less fam111ar top1cs

< (e, g.- steamboats and bananas) they are TOnger, contain a greater number of -«

-

1dea un1ts and requ1red text base 1nferences per passage (a]most tw1ce as

many), and they are expository rather than narrat1ve in nature (Meyer, 1981).°

Cons1stent with, the findings at the second reader Teve] the Spache

'-’passage is a]most tw1ce as long as the other two seTect1ons It has 1ncreased
in length from 11? words to\216 words and in the number of idea un1ts from 50
, to 95, The Durretl se]ect1on has also almost doub]ed in 1ength and “number of
: 'prop051t1ons wh11e the SDRT passage has changed on1y moderate]y from 53 to 88
vwords and from 22 to 35 1dea un1ts The readab111ty indices vdry across the
passages from 4.9 to 6. 9, a]though they appear to f]uctuate Tess w1th1n a
se]ect1on than was noted rev1ous1y perhaps due to the explicit nature of the

Y

passages at this Tevel.

¥

An exam1nation of the text variables in each of the passages"aTso reveaTs

obseryatlons cons1stent with those found at the second reade#'level. The

>Durre11 passage- conta1ns Six more words than the SDRT, but both passages

conta1n the same number of 1dea unitss A compa; 1son of the number of
1nferences between passages revea]s that although the Durell and SDRT conta1n
the same number of idea units, the Durrell requires a greater number of

‘ text%based}1nferencos to Tink these ideds together These f1nd1ngs 111ustrate '
the/s1gn1f1cant difference between readab111ty var1ab1es such as passage

v ]ength and text var1ab1es such”as idea units and. text based 1nferencés which

influence. comprehens1b111ty

-~
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The presence.of main idea statements in the passages cont1nues to vary at

%

th1s Teve] “The. DurreTT passage conta1ns a title and a main idea statement in

the fvrst/;entence of the paragraph The seTectaon 1s presented in Tog1ca1

order and-€ontains expT1c1t connectives wh1ch estabT1sh re;at1onsh1ps between

at the second reader TeveT at this TeveT it does have a ma1n jdea in the form .

-
) .~

]

of a prequest1on whlch serves 'as an exceTTent advanced organ1zer for Bhe
’5 o reader. Pernaps the authers felt such a feature was 1mportant to the
| comprehens1on of unfam111ar, expos1tory text. The Spache selection does not
conta1n a main 1dea statement and cont1nues to lack strong text organ1zat1on.
Some of the sentences in this pé%sage aTso cohta1n cohes1ve ties wh1ch appear
w1nappropr1ate and create further confus1on for the reader., For exampTe, "He
(Johh Pau] S brother) wa% eager to taTk about the wonderﬂuT country, but John
! Paul aTreidy loved Amer1ca*"‘ or "Nothlng unusuaT happened but everyday was. a
reaT adventure for the new ship's boy " . i .
‘ Even though aTT three passages d1ﬁﬁer w1th regard to the text var1abTes,’
the Spache seTect1on—appars to have thet greatest ‘number of’1dea units and |
requ1red text-based inferences. . To add to the diff1cu1ty of this passage, it -
does not conta1n a title or main 1dea statement and is ‘poorly structured
conta1n1ng d1sjo1nted ideas and 1nappropr1ate tohnect1ves. The‘DurreTT and

SDRT remain a bit more comprehensibie and comparabTe.

Sixth Reader Level Passages ~‘\ "-; ' ?x‘
Table 1 contains the readab111t>\1nd1ces and te;t~var1ab1es for passages

.

\
describe reTat1veTy unfam1T1ar top1cs:\ fleas, building stone, and the history

- \ .
| N (3]
4 .

‘of golf. - A

- ”1de~ in the sentences. While the 'SDRT did not prov1de a main idea statement o

ct the sixth reader TeveT These selgct1ons are all expository in nature and -
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An exam1nat1on of surface text features revea]s patterns similar o those

found at the other two reader Ievels. The test passages all vary w1th regard
to 1ength (88 to 188 words) and readab1]1ty indices (from 5. 4 to 9. 12 reader

1eve1s), although readab]11ty measures vemain more stable for the Durre]] and

N

SDRT selections. Main idea placement patterns were similar across»the fourth
1 ’ - .
and sixth reader level passages. The Durre]]ase1ect1on contafns a tnt1e wh1ch

serves as its main idea and the SDRT contains a main. idea statement in the
?H#st sentence. converse]y and consistently the Spache doesn't prov1de any

A
ﬁ'exp11c1t main idea statement.

At this level some d1fferent text var1ab]es are present The Du#re]l

\

se]ect1on conta1ns a few d1ff1cu]t vocabu]ary words such as "relent d“ and

"1ndu]ge," however, both terms are def)ned 1mp11c1t1y by the contex of the
selection. This SE]ECt?OH also con/adns some less familiar expressnons such
'as, "3ained a W1de follow1ng" and “grown in favor" as well as comp]ex
sentences thereby 1ncreas1ng the process1ng demands of the text. However,

A

this selection is.well stru~tured td facilitate comprehens1on-

;

The SDRT selecton- 1s s1m1lar]y well organ1zed This selection also uses |,

s1m11e to fac1]1tate comprehens1on of the unfam]1ar concept r- s1]1n "...the
resilin stretches like a rubber band when the flea is ready to Jump.® /2

H

The Spache selection cons1sts of two paragraphs. This first is about a
marble and the second about gran1te. wh\le both are building stone, no .,
attempt is made to compare or contrast these stones to fac111tate
comprehension. Further, the.organiZation'of ideas within each paragaph is not
parallel,vresulting in increased difficu]ty for the reader in processing»and
remembering the information. 'Sincevno-mafn idea statement is provided,,it'
will be difficult for the reader ta identiﬁy~the_re!atdonship between these

two types of stone;

°
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In short _passages at the sixth reader level are sim11ar to those at the

fourth reader level w1th the except1on that they conta1n s11ght1y more ideas
and beg1n to introduce 1ess fam111ar vocabu]ary and comp];x sentence
structures..‘Of the three test passages eva]uated the Spache appears to be

less cgmprehens1b1e due to the number of ideas presented and poor text
organization. .
-v‘ ' ™ 7

e, o

Test Comparisbns:-? . , . . .

. iy L L
Aﬁ exam1nat10p was made -of "the changes in number of 1dea units aqd

l '

1nferences conta1ned in all the test passages from reader level two to s1x. f;
The f1nd1ngs revealed that oh thg average the SDRT had the' sma]]est number of ;#"

1dea units’ and 1nferences when compared w1th the other two tests, and the

£

sma]]est increase 1n these variables from ﬂeve] two to s1x (M 10. 5 1dea units, 7 \

M~3 1nferences) * The greatest number of 1dea unnts and inferences were found

~

in the Spache selections along withsthe greatest 1ncrease in these var1ab1es
<, \

from 1eve1 two to level six (M-27 idea un1ts,\M =5 inferences). Th1s summary

: - \

data 111ustrates the . d1fferences 1n comprehens1b111ty among these d1agnost1c

L

" tests. wh1ch in pr1nt1p1e were des1gned to assess students' comprehens1on

ab111ty at approx1mate1y the same reader 1eVe1s.
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Conc lusion ' ' o — o
The three reading diagnostic tests eva]uated a]f purport to assess

comprehenison abiiity at the second fourth and sixth reader levels. *

However, this evaiuation has shown that the three tests differ substantiaiiy

~ from one another With regard to the number of ideas presented the number of

inferences necessary to integrate these ideas, and text organization ’

features. Although readabiiity indices have been emp]oyed to identify the/

difficuity level of- these passages, these indices refiect on1y surface

i

features of t text and do not ref]ect the meaning characteristics of the

' identify the variabies integrai for deniVing meaning from the
te;t s a resuit, these three tests contain features which decrease their -
compyehenSibi]ity and confound the assessment of comprehenSion ability With
‘text comprehenSibiiity. '

Test authors have an ob]igation to app]y the resu]ts from prose T
comprehenSion research'and systematically contro] text variables in test
passages deSigned.for reading»diagnoSis. -In the interim, however, teachers
and diagnostiCians use these tests reguiar]y to identify chi]dren With reading
comprehenSion prob]ems. Based upon this analysis, it is suggested that |
teachers become know]edgeab]erabout those teXt variables which influence |
comprehensipiiity. Tests which contain unfamiliar content,'over-simpiified or
vaguely defined~Vocabu1ary, disjointed ideas, and poor text organization
increase the processing demands of the reader and are less oomprehenSibie.
Thus, if at all possible shoui not be used for diagnostic purposes. _If tests
which contain these features ave to be used due to state mandates or district
’§Uideiines, teachers wWill want to eva]uate these tests w1th regard to the text

variables discussed and consider to what extent a chiid has a comprehenSion

prob]em and to what extent the text “is poor]y constructed thereby creating

comprehenSion difficulties for the student

jomd
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‘TaBIe 1

Readab1]1ty Ind1ces and Text Var1ab1es in Second Fourth and S1xth Reader Leve]
Passages of Three Reading D1agnost1c Tests. O

a . @ -
. -

a . e 2

.

o e T . TESTS < ~. -
Variables Durrell - ~ Spache ' SDRT |
# Words %4 bog - Crg 19 ™ Pae Cigs %3 bgg Cgg
4 Sentences 56 7. 9. % 17 . - 6 6 5 |
# Syllables 67.5 1311 . 187 “147.5  292.4 - 213.7 " 75.8 14 124.7
 Readability: . N T o N
ARI 2.3 6.8 9.1 3.3 5.2° 5.4 3.9 49 \_,\9;1
Flesch-Kincaid 3.4 6.9 88 4,2 5.6 5.9 4.7 5.4 1.9
'Harris-Jachsoﬁ 2.2 - - 5.2! -?;;“ —— 7 b‘ 3 - \»,;
Dale-Chall * below. °'5-6 ~ 7-8 below~  5-6 7-8 ‘ below 4th or.+ ° 7-B-
= ‘ “4th - 4th | - 4th less .
" Content. Familiarity - - med-high med-low med-Tow . high low  low-med ‘high med “ ~ Tow
#Idea Units -~ .°,20 3% 5 - 50 C95 104 22 '35 . 43
# Text Based Inferences = .5 = 11 16 S5 2 25 . - 5 .- 71 m
Main Idea Statement  title  title  title first  mmmmgem  egeme-- memieem first  first
: S first ' sentence . .2 sentence sentence’
. . ©e ° ) "‘,‘ ,‘ . . 3 ‘ -
3Second Reader Level ' P . e
T 'b | ’ ‘7 _ /o " . -
- Fourth Reader Level = o .
N , a 1§ -
“[:R\!ZIXth Reader Leve] o S o ) N




