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THE CONCERN OF THIS STUDY WAS THE EFFECT OF SENTENCES OF
VARYING STRUCTURAL COMPLEXITY ON PRIMARY GRADE CHILDREN'S
ORAL READING, SILENT READING, AND LISTENING COMPREHENSION. _
THE AUTHOR PREPARED 36 ONE-SENTENCE "STORIES" WHICH VARIED IN

~ STRUCTURAL COMPLEXITY AS ASSESSED BY THE DEPTH HYFOTHESIS OF
'STRUCTURAL DEPTH (YNGVE, 1960), SECTOR ANALYSIS OF STRUCTURAL
DEPTH (ALLEN, 1964), AND TRADITIONAL STRUCTURAL ORGANIZATION.
ONE-HALF OF THE SENTENCES REPRESENTED DIFFERENT DEGREES OF
STRUCTURAL DEFTH, AND THE OTHER HALF, DIFFERENT TYPES OF
STRUCTURAL ORGANIZATION. THE STRUCTURAL ORGANIZATION
SENTENCES WERE RaNKED AS COMPLEX, COMPOUND, AND SIMPLE AS
DEFINED BY TRADITIONAL GRAMMAR. ALL SENTENCES WERE DESIGNED
WITH THE SAME INTEREST AND DIFFICULTY LEVEL AND WERE
APPROXIMATELY THE SAME LENGTH. THE SUBJECTS WERE 144
SECOND-GRADE CHILDREN, EITHER SCREENED BY A VOCABULARY TEST
OR SELECTED WITHOUT THE TEST. THE SENTENCE "STORIES" WERE
EXPERIMENTALLY ROTATED OVER THE THREE TASKS OF ORAL READING,
- SILENT READING; AND LISTING COMPREHENSION. COMPREHENSION OF
EACH SENTENCE WAS MEASURED BY A PICTURE-COMPREHENSION TEST
ANC AN EVALUATION OF ORAL-READING SCORES. THE HYPOTHESIS THAT
' SENTENCES OF GREATER STRUCTURAL DEPT "“ZWhu BY MORE DIFFICULT
~ FOR CHILDREN TO READ WAS PARTIALLY SUFPORTED ov TUC .
- ORAL-READING ERPOR D£iae OUT MOy BY THE #ICTURE -COMPREHZNSTON
DATA. THE HYPATHIGIS THAT SENTENCES OF MORE CONPLEY
~ STRUCTURAL ORCAMIZATION WOULD BE MORE DIFFICULT TO READ WAS
NOT “PPOm? CD BY EITHER MEASURE. (JH)
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CHILDREN'S READING:

SYNTACTIC STRUCTURE AND COMPREHENSION DIFFICULTY

Children's acquisition and mastery of the reading process ialﬁhg,’
 focus of primary grade education. The problem investigated in this
| ‘study was one aspect of the relationship between syntactic structure

and comprehension aifficulty.

Grammatical Structure and Reading Comprehension

Reading comprebension hes been shown to be influenced by sjntactic'
structure in a variety of ways; including: the relationship of the
sentence patteras in the reading passage to those in the children's
oral language (Ruddell, 1963), sentence or independent clause length
(Colemen, 1962), and the structural depth of the sentencés,in the read- .
ing passage (Bormﬁth,'lQGha). The reader's awareness of grammatical
structure (O‘Dbnneli, 1963) and the emphasis on senitence patierns in
‘the reﬁding curriculum (Ruddell, 1966) have been shown to influence
reading cpmprehension. These stﬁdies have been done with intermedlate
grgde, high school, or college students. Little is known about the
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relationship between syntactic siructure and comprehension difficulty
in primary grade children.

Readability suudies usually find. a significant relationship
between some measure of sentence structure and reading comprehenéion.’
Once a vocabulary umeasure has been included in a readabllity formula,

a measure of sentence structure adds relatively little %o the formula's
prediction of reading difficulﬁy. In a study of fourth through eighth
grade children's performance on & Cloze provedure test, Bormuth (1964b)
found that mean word depth, computed according to anve's procedure,
made .Va’ significani, contribution to the predic':tidn' of the comprehension
difficulty.

Measures of Structural Complexity

Yngve (1960) has proposed a model for language structure based on
 his work with computer translation. He defines the depth of a sentence
in terms of a tree diagram of its cbnstituent structure. A sentence

- 58 analyzed by successive binary aivisiohs. Production of a' left-

" hand branch of a 'sentence requires temporary stor‘agev in memory of th;
right-hand braunch of the node. The structural depth of a sentence is
the maximum number of such nodes that must be accumulated in the
temporary memory at any point within the seirbence. Comprehension in-
volves urderstanding the granmé.tical complexity of the passage being
read. Structural depth, which reflects the grannna'tical complexity of
a sentence, may be a measure of the difficulty of comprehend.ing that

gentence.,




An eqﬁally prominent procedure for measuring struciural complexity W
is bused on Allen's sector analysis (Allen, 196i+). Allen has suggested |
that reading comprehension is dependent upon the reader's implicit

" analysis of the syntactic structure of a sentence. In his analysis
of English grammar, Allen first identifies constructions thé.‘b occupy
certain defined positions within the sentence and then analyzes the
positions within these constructions on lower levels. This process
continues throughout the levels of a sentence until the word level is

‘reached. The structural depth is the maximum number of levels required
to go from sentence to word level. Alien has proposed that the sector
analyskis depth figure' may be a measure of the readability of a passage.

| ‘The concern of this study was the effect of sentences of varying
structural complexity on primarsf grade children's oral reading, silent

reading, and listening comprebunsion.

Ii&otheses

It was expected that sentences of moré’ complex syntactic structure |
would De méré difficult for ‘primary girade children tn read than would
‘gentences of less complex syntactic structure when structural come
plexity was assessed by: |

(1) structural depth, computed according to Yngve's depth
hypothesis; ,

(2) structural depth, computed according %o Allen's sector
. analysis; and - | | g

(3) structural orgenization, as defined by traditional
| gremmar.




Materials, Procedures, and Sample .

Thirty-six one-sentence "stories" were written, one-half repre-
senting varying structural depths and one~half representing three
types of structural organization. The structural depth stories were
written in six different forms and ranked into two high-, two mid-,
and two low-depth sentences, according to Yagvel!s analysis. The same
six sentences were also ranked into two high=-, two mid-, and two
low-dei:th sentences, according to Allen's analysis. The ranks given
the sentences by the two analyses were not always the same, due to' .
the different conceptions of structural depth in the two analyses.
These differerces allowed a comparison of the prediction of compre=
hension difficulty by the two depth analysas. The structural organ-
'ization stories were writtea in three different types of organiza-
tion, as defined by traditionsl gﬁamar--ccmplex, compound, and simple
sentences; . |

The stories were the same interest and difficulty level, and the
sentences were approximately the same length. The vocabulary used in
the stories was words from the Dolch Basic Sight Vocabulary of 220
Words and the Dolch 95 Most Common Nouns, supplemented by words from
the Ginn cumulative vocabulary for the first grade and the second
grade, lavel one. Twelve of the stories (six structural depth and
six structural organiza';;iori) weré read' orally. The children read
another 12 of the si:arie's silently and had the remaining 12 read to
them. The stories in their different forms were rotated over the
three tasks, The children's comprehension of each story, was tested by

a picture comprehension test. Each child was shown three pictures




prepared for “the story Just reo.ci so thal he conld select fbhe one
which correctly depicted the events described in the story. The same
pictures were used for cach stoxry regardlesé of the syntactic form
in which it was read, and regardless of the mode of presentation.

The children's reading was tape recdrded, and an anaelysis of their
“yal zeading errors was made as another measuré ‘of‘ the compi'éhension
dilficeity of the sentences.

The subjects were second graders from a suburban Connecticut
school syctem. They were tested in the spring and i‘all' of 1966. One
seaple of 108 children, tested 'at ‘the end of second grade, was se-
lected on the basis of‘ a vocabuwlary screening test. ‘These children
read orally a list of 20 vocabulary wprds selected at ranciom from
those used in the stories, and only children who could read at least
90% of them were used as subjects. When the sentences were administered’
- to this selected group, the between-subjects variation was small, a.nd
the picture comprehénsiqﬁ test was very easy. The relié’oility co-
efficierrbs df tﬂese scores were severely limited when this screening
:procedure wa.é uaée_d.

A second sia.mpie éf 36 children, tested at the beginning of second
grade, wé.s seiected withéu_t the vocabulary test. Any vocabulary words
that the subJééts did not know were supplied by the examiner for both
the oral and sileut reading tasks. Under these conditions the materials
were of more appropriate difficulty for the children and the range of
thelr scores on the picture comprehension test was wider. The split~
half reliability coefficients for the total scores, calculated by

applying the Spearman-Brown formula to the correlation between each

L]




pair of scores, were .81 for the Yngve structural depth eentences, L .
7T for the Allen structural depth.Sentences, and .80 for the strue-
tural organizaiion sentences. The reliability coefficients ranged
from ;h3 to .72 for the separate orai and silent‘reading'scores.
The correlations of the total picture comprehehsibe eeores with the
»standard‘seeres dbtaine& on ﬁﬁe Comprehension.Test.of the Gates-
MacGinltme Reading Test, Prlmary B were .57 for ﬁhe structural depth
sentences and .61 for the structural organization sentences. " These
validity correlation coefficients ranged from 42 to .62 for the
separate oral and smlent readlng SCoresS.
The oral reading tapes for the sample of children screened on

the vocabulary test were analyzed for oral reading errors by three

: experienced readigg teachers. The errors ﬁabulated.were:‘eorrections,
‘substitutions, oﬁher errors (additions, omissions, repetitions), total
orai errors (the £irst three-cetegories conbined), and hesitations.
The_percenfage_of_agreement between at least two of the three judges |
‘ranged from,sk%jto 85%5 and the correlations between the subjects!

- total oral epxere end their standard scores oun the Comprehension Test
of tlLe Getes~MacGinitie Reading, Test, Primary B we;e ~0.53 for the

structural depth senﬁences and =0.40 for the structwral organization

sentences.

Results

The hypotheses that sentences of greater structural depth would
be more difficult for primary grade children to read were partially
supported by the oral reading evror data, but not by the picture




comprehension data. e hypothesis il sentences of more complex
structural crganiz . .on would be mor  ifficult for k- - children %o
- read was not suppo: by either cor .ension measurc.

| The scores obtained by the chi. n on th'e picturc azzomprehensién
test were analyzed by several tl'z.ree-':'; " analyses of vai?:?.:‘a;:'e:e, testing
the effects of syntactic structure, me:' . of presentation, and subjects.
Because the stories were rotated complcioLy over the subjects, a mixed
model analysis of variancé was used will: subjects as the random ef-
fect. Table 1 gives the meen and stancord deviation of the picture
compréhension scores for the sample o children tested with the vo-
cabulary screening test and :t‘qr the sample of children tested without

the voczbulary test. . No "vsignificazi‘c differences dae to structural

complexity were found with the picture comprehension séores under either

vocabuwiary condition. However, there were larger absoluie differ-
ences beuween compre;hensibility of varying levels of stmctural‘ com~
ple;cit& with the vocabulary screening test than without.

Significant effects due to mode of presegtatic)n were found with
the picf;ure‘ cémprehénsion scorés under the vocabulafy screening con-
ditions. Table 2 presents the confidence intervals for these com=
parisons ambng means, computed according to Scherséls procedure (Hays,
196l). Silent reading comprehension was significantly more aifficult
than oral reading or listening cBmprehension. Listening comprehension
was also easier than oral or silent_ reading comprehension when the
subjects were not screened on vbcabula.ry. It was not included in the
analysis of variance under these cohditiox;s, héwever, because the

distribution of scores was quite different from that of the reading

comprehension scores.




Table 1

Meen amd Standard Deviation® of the Picture Comprehension Scores

W

Type of With Vocabulary Test? Without Vocabulary 'J.‘nas’c.c
Sentence Orzal  Silent Listen~- All Oral Silent:All Listen~
Read~ Read- ing Modes  Read- Read- Modes? ing
ing ing ing ing
Yngve Strue-
“tural Depth
- High 0.88 0.8 0. 87 2.58 0.79 1.5 .89
| (0.33) (0.37) (0.34) (0.62)  (0.h1) (0 hs) (0.60) (0 32)
Mid 0.890 0.83 o. gk 2. 66 0.78 0.4 7"1.51 0.93
: (0.31) (0.38) (o 23) (0.60) (0.42) (o Lh) (0.67) (0.26)
Low 0.91 0.88 85 2.63 076 0.79  1.56 0.93 :
- mw)wﬁ)w%)m%) (0.43) (0.51) (0.63) (0.26)
All Depths 2,67 2.54 2.66 7T.88 2.33 2.25 L4.58 2.75

Alien Struc-

tural Depth -

High
Mid

 Low

All Depths

Structural

Organization

Complex
- Compound
i Simple
All Types

(0.56) (0.67) (0.70) (1.12)

0.87 0.85 ’091 2.63°

'(0.34) (0.36) (0.29) (0.60)

0.92 0.85 0.89 2.66

(0.27) (0.36) (0.31) (0.5k)
0.58

0.8 0.87 2.59

(0:33) (0:37) (0-34) (0-62)

2.67 5L 2,66 7.88
(o.su) (0.67) (0.56) ‘(1.07’)

0.83

(0.37) (0-34) (0 26) (0.57)
0.88 0.92 0.90 2.69

- (0.33) (0.28) (o 30) (0.69)
2,63 .

(6:39) (8 %Z) (o. 35) (0-75)
2,62 2.65 2.68 79—1-
(0.58) (0.52) (0.56) (0.97)

. 0,86 0.92
- (0.35) (0.15) (o 62) (0. 28)

(0.89) (0.90) [ERONCE “7), .

19

0.72 0. 69 0.93
(0.k1) (0.k7) (0.71) (0 26)
' 007 0‘75 loh‘} V ’92

(0:43) (0.1%) (0.65) (0.28)

0.78 0.81 1.58 0.90
(0.42) (0 1+0) (0 60) (0 30)
2.33

- .58
z (o 86) (0.87) (1 h3) (o hh) |

0.72

0.81 0.74 1.54 0.90
(0.40) (0 hh) (0-65) (0.30)
0.79 0.90

OBy &18) @3 020

2.46 2.2h  L4.69 2,72
(0.75) (0.90) (1.30) (0.51)

& Standard deviations given in parentheses under each mean.

‘D Based on two observations per cell for each of 108 subjects.
Individual cells = 1, Rows = 3, Columns = 3, Total = 9.

¢ Based on two observations per cell for each of 36 subjects.
1, Rows = 2, Columns = 3, Total = 6.

8COYes:

scores:

Individual cells =

Meximun

& Conbiued modes and totel include orel and silent reading only.

Maximum
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Table 2

Confidence Intervals for Comparisons Among Means®--

Pn.cture Comprehens:.on Scores With Vocabulary Screen:.ng Test

f

Comparison Confidence Interval
' “Lower Limit Upper Limit

Structural Depth--Mode of Presentation

Listening - Silent Reading - . 0.05 0.9
‘Listening - Oral Reading -0.08 0.06
Oral. Reading ~ silent Reading | 0,06 0.20%

Yngve Structural Depth & Mode of Presenta~
tion Interaction

(S:Llen‘b Readlng. Low - Mid) -0.20 -0.08%

(Listening: Low - Mid) - SRR | |
(Oral Reading: Low - Mid) :  =0.17 ~0.05%

(Listening: Mid - High) - S oo R .'
(Sn.lent Reading. Mid - High) . 0.02 | 0. 1l
' Structural Organizetion & Mode of Pree

sentation Interaction

(Listening: Simple - Complex) - S | |
(Oral Reading: Simple - Complex) | -0.21 . =0.0T%

(L:.sten' ng: Compound - COmplex) - | o
{Oral Reading: COmpound - Complex) . =0.15 -0.01%

(Listening: Compound - Complex) -
(silent Reading: Compound - Complex) - ~ =0.15 - -- ... -0.0l%

& 95¢% confidence interval, computed. according to Scheffe 8 procedure. .
An interval that does not contain zero implies a real difference.
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There also was a significant :.nteract:.on effect between levels
of depth and modes of presentation under the vocabulary screening
conditions. Confidence intervals for the comparisons among these
means,’ computed according to Schei':ﬁ_‘é's procedure, are given' in Table
2 also.' For the ¥Yngve depth analysié , oral and silent reading com~
prehens:.on of sentences of low dep‘ch was easier than that of mid or

'ha.gh dep'bh sentences, but listening comprehens:.on of mid depth
sentences was easiler than that of high or low depth sentences. For
the organization analysis, oral reading éomérehénsion of complex
sentences was more difficult than that of 'cbmpound. or simple sentences,
and silent :eading comprehension of complex sentences was more diffi-
‘cul'b than Atha:h of compound sentences. Listening comprehension cf com-
vplex sentences, however, was easier than 'bhé.t of compound or simple
 sentences. Syntactic structure afféctéd. reading éomprehension vhen

| the subjects had been screened on the vocabulary test, but the effects
variéd wi'bh’ +the mode of presentation of the stories.

'.fhe oral reading tapes for the sample of children who had been
_scréez_xed on vocabulary were analyzed, using the five categories of
oral rea.d:.ng errors. The mean and standard deviation of oral reading
errors per sentence for each ca.tegory of error are given ic Table 3.

— They show ‘that the su'bjects made very few errors per sentence, el-
théugh there were wide differences among the subjects. .These errors |
were analyzed 'by several two-way analyses of variance, ‘testing the

| effects of syntachic. structure_and subjects.
Significent effects due to syntactic. structure were found for

nesitations in the ¥Yngve and Allen structural depth senbences and in
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Table 3

Mean,and stondard Deviation® of Oral Rééding Errors by SentenceP

4

4t e

2a At s et
i ———————" — e—

_ Correc-  Substi- Other Total Hesitaw
Type of Sentence = tions tutions Errors Errors tions

Yngve Structural Depth
High o 0.2k 0.19 0.28 0.7 C.6k4

(0.25)  (0.32) (0.31)  (1.16) " (0.77)
Mid 0.18  0.19 0. 2k 0.61 0.51"
(0.20) - (0.28) (0.24)  (0.77) (0.55)
Low 3 1 0.18 0.22 0.21 0.61 0.36

(0.22) (0.28) (0.19) ‘(0.78) (O.l41)

Allen Structural Depth

High 0.28 0.19 0.29 0.76  0.68

- (0:30) (0.2)  (0.3¥)  (L18) (O.TL)
Mid - 0.16 0.22 0.21 0.59  0.U45
| (0.17)  (0.%3)  (0.21)  (0.80) (0.59)
Low . 0.6 0.20 0.23 ° 0.5 ° 0.38

(0.19) (0.28) .  (0.19) (0.73) (0.43)

Structural Organization

Complex | 0.16  0.15 0.15 0.l6  0.36

- (0.17)  (0.22)  (0.17)  (0.62) (0.h1)

) Compound. . 0.15 0.07 0.20 051 0.39
) < *(0.17) (0.08) (0.20) (0.46) (0.U46)

simple . 0.16 0.19 0.16 0.5 0.25

(0.19)  (0.24) (0.15)  (0.70) (0.29)

& gtandard deviation given in parentheses below each mean.

P Based on two observations per level of strﬁctural:complexity for
each of 108 subjects.
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the structural organization sentences, for corrections and for total
oral errors in the Allen depth sentences, and for substitutions in
the structural organization sentences. Confidence intervals were

constructed, using Dunn's procedure (Dunn, 1961), for the comparisons

among means. The upper ard lower limits of these intervals are given

in Table k4.
Sentences of high Allen depth produced significantly more cor=

rections and hesitations then did those of mid or low depthe. Sen-

tences of. high Yngve depth also produced significantly more hesitations '

than did those of low depth. Simple sentences resulted in signifi-
cantly more substitutions than did con@bundl sentences. -
Several additional analyses cof | oral reading errors 'were made.
The oral reading i‘epetitions were tabulated as a repé‘bition of either
a whole structural unit or a part of a structural unit. When a child
| repeated a whole unit, it was assumed that he understood the rela-
tiOnéhip of that unit to the re’si; of +the sentence; ' The proportion
65‘.‘ whole~unit repetitions decreased with increasing sentence complex-
1ty. | o |
| ‘When uncorrected substitutions, additions, and omissions oc-

' curred, the resulting sentence might or niight not be a complete,
meaningful scntence--semantically and grammatically. These errors
more frequently “made sense" in the sentences of low structural depth
and simple structural organization than they did ia the mcre complex

sentences.

The hesitations were analyzed as occurring at grammatical or noa-

grammaticai Junctures according to the criteria established by
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Table L |

Confidence Intervals for Comparisbns Among Means-~Oral Reading Errorsd

o a—— ————
o ——— ———

Comparison Confidence Interval
Lower Limit Upper Limit

Yngve Structural Depth

Hesitations
- Mid -~ Low «0.02 0.32
High - Low 0.11 O.45%
High - Mid - : ‘ ~0.04 0.30

Allen Structural Depth

Correctyiﬁon_s o
Mid- - LO'W 1 "Ooll R O.ll
High - Low o 0.01L. 0.23%

High -~ Mid 0.01 0.23%
Total Oral Errors |

Mid - Low : -0.01 0.35

High - Low -0.01 0.35

High - Mid | -0.18 0.18
Hesitations |

Mid - Low 0.07 - 0.39%

High -« Low v | 0.1k 0.46%

High - Mid -0.09 0.23

Structural Organization

Substitutions ‘
Compound - Simple f  -0.22 -0.02%
Complex - Simple -0.14 0.06
Complex - Compound ~0.02 0.18
Hesitations
Compound - Simple 000 . .0.28
e e  Gomplex - Simple T T L0.03 0.25
Complex - Compound : -0.11 0.7

2 95¢ confidence interval, computed according to Dunn's procedure.
* An interval that does not contain zero implies a real difference.




14

Henderson, CGoldman~-bisler, aﬁd Skarvek (1965). .Fewer hesitations
- occurred at nongrammatical junctures in the sentences of less com-
plex syntactic structure than in those of more complex structure.
Evidence from the analysis of oral reading errors shows that
sentences of more complex syntactic structure, according to the
Yugve and Allen measures of structural depth and according ‘bp the
traditional grammar definition of structural organization, are more

difficult for primary grade children to read and understand.
Discugssion

Vocabulary is a major factor in comprehension difficultly at any
level of reading. Its role is especially large in beginning reading
where comprehension qf materials depends heavily on word knowledge
and word attack skills. Tor this reason, voca’oular& was controlled
in the initial phases of this stuay.' . However, when both the vocabu-
lary range of the materials and the vocakulary knowledge of the sub-
jects were controlled, mejor sources of variability in comprehension
gifficuliy at this level were removed, anl the range of the picture
compréhenSion scores was restricted. When the subjects were not
screened on vocabulary, however, there was more variablility in their

~ vocsbulary knowledge, and the distribution of comprehension scores Was
wider. The sentences were more difficult for thes%: subJjects, in
spite of the fact that the vocabulary words which they did not know were
supplied during oral and silent reading. However, there were smaller
absolute d.:.fferencesbetweenlevels 6:£'Wskj'mtactic strﬁcturé under these

,ednditions than when the subjects were screened on vocatulary.
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- Additional investigation of the erffeets of syataciic structure
on primaxry children's comprehénsion needs to be undertaken using
longer passages and other comprehension measures. & significant
interaction effect was found in this study between levels of strue-
tural complexity and modes bf presentation. ﬁithin the oral and
silent reading modes, complex structures were more difficult to under-
stand, but within the listening mode4the simpler structures were more
difficult. jT‘;:is interaction finding also needs to be investigated
further. Tﬂié study was initiated, in part, to learn what types of
syntactic structure shguid be used in beginning reazding materials.

The results indicate that strict control of sentence structure in

primary grade moterials is probably nob necessary. However, these

results should not be interpreted to mean that any sentence structures,

ne matter‘howvcomplex or long, should be used in these raterials.
Primary grade reading mabterials need to continue to give major atten-
tion to vocabulary control and development, but the analysis of oral
reading errors suggests that senfences rmust not be unduly lonz or
complex. As more compiex syntactic structures are introduced into
pfimary g&ade reading materials, irstruction should be giveﬁ in ways

of handling the increasing complexity of sentences.
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