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Abstract

PSYCHOLINGUISTIC BASES OF READING DISABILITY:

A STUDY IN SENTENCE COMPREHENSION

by
Sharon Goldsmith

Advisors: Professor Arthur Bronstein, Chairman
Professor Harry Beilin 
Professor Paula Menyuk

This study explored the re la t ionsh ip  between language and reading 

by providing information on l i s ten in g  and reading comprehension 

processes in normally achieving and reading disabled school age 

children. The study examined the language comprehension s t r a te g ie s  

r e f lec t in g  competing views of language processing. These emphasized: 

a) The influence of syn tac t ic  information within a transformational 

framework, b) The influence of semantic c o n s t ra in ts ,  and, c) The 

influence of noun function and perceived temporal order of elements.

In p a r t i c u la r ,  the study examined the degree of comprehension d i f f i ­

culty  (as predicted by these views) which children encountered when 

l i s ten ing  to and reading r e l a t i v e  clause sentences.

One hundred and s ix ty  reading disabled and normally achieving 

subjects from th i rd  and s ix th  grades manipulated toy objects to act  

out th ir ty- two aud i to r i ly  presented and th ir ty- two v isua l ly  presented 

re l a t iv e  clause and conjoined control sentences. The design of the 

study permitted study of the following e ffec ts  on performance, the 

l a s t  three variables  being repeated measures:



GROUP: normally achieving vs. reading disabled

GRADE: th i rd  grade vs. s ix th  grade

SYNTACTIC COMPLEXITY: s ix  types of r e l a t iv e  clause sentences

SEMANTIC CONSTRAINTS: reve rs ib le  vs. non-revers ible  sentences

' MODE OF PRESENTATION: l i s ten ing  vs. reading

Using analysis  of variance i t  was found tha t  a l l  main e f fec ts  

except mode of presenta t ion are  s ig n i f ic a n t .  Neither the reading 

disabled nor normally achieving groups displayed s ig n i f ic an t  d i f f e r ­

ences in reading comprehension as compared to auditory comprehension. 

Disabled readers exhibited a depressed a b i l i t y  in comprehending 

wri t ten material and an equally depressed a b i l i t y  in comprehending 

spoken m ater ia l .  S ign if ican t  corre la t ions  between mean scores as 

well as major s t r a te g ie s  used in l i s ten in g  and reading tasks were 

obtained. Duncan Multiple Range procedures provided s ig n i f ic an t  

rankings of sentence complexity which were consis tent  with performance 

predictions from a theory of sentence comprehension posi t ing a 

s t ra tegy  of assigning ac to r -ac t ion-ob jec t  re la t ionsh ips  based on 

perceived temporal order of elements. Chi square t e s t s  on propor­

t ions  of s t ra tegy  overuse confirmed group differences in pa tterns  

of s t ra tegy  preference.

The research provided evidence to support previously developed 

theories  concerning the view of language comprehension based on 

temporal ordering of elements and semantic cueing and demonstrated 

th a t  such theor ies  are relevant  fo r  v isua l ly  presented information. 

Reading comprehension and language comprehension are pa ra l le l  processes 

which are linked by a'common method of representa t ion.  This l ink ,

v



on the level of sentence comprehension, is  characterized by the use 

of ident ical  comprehension s t r a te g ie s  for  f a c i l i t a t i n g  syn tac t ic  

analys is .

Reading disabled and normally achieving subjects  had ident ica l  

repe r to r ie s  of comprehension s t r a te g ie s  avai lab le  to them. S tra teg ies  

used by younger children appear to be in tegrated  in the repertory  and 

reappear when complex material  is  presented. Reading d i s a b i l i t y  was 

demonstrated to be re la ted  to a bi-modality d e f i c i t  in the a b i l i t y  

to appropria te ly  se lec t  or u t i l i z e  s t r a te g ie s  from th i s  reper tory .

The reading disabled subjects  demonstrated increased use of non- 

e f f i c i e n t  and immature s t r a te g ie s  suggesting the need for  fu r ther  

research on the role  of maturation as a fac to r  in reading d i s a b i l i ty .  

Comprehension problems of reading disabled subjects  r e f l e c t  g rea ter  

d i f f i c u l t y  in ordering of elements than in u t i l i z i n g  semantic in fo r ­

mation. This suggests th a t  two sentence comprehension systems 

operate u t i l i z in g  and in teg ra t ing  aspects of both systems. Implica­

t ions for  a theory of language acquis i t ion  and in s t ruc t iona l  pract ices  

are presented.
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CHAPTER I 

INTRODUCTION

In recent years there  has been much in te r e s t  in the r e l a t i o n ­

ship between language and reading. This i n te r e s t  has been motivated 

by a number of concerns, not the l e a s t  of which is  the increasingly 

large number of children who are experiencing d i f f i c u l t y  learning 

to read in a manner hot commensurate with t h e i r  po ten t ia l .

Gibson & Levin (1975, p. 75) indicate  tha t  25% of school age 

children read more poorly than th e i r  grade levels  would pred ic t .

Harris and Sipay (1975) summarize several nationwide surveys and report  

th a t  depending on the c r i t e r i a  used to measure reading d i s a b i l i t y ,  

between 20% and 40% of any school age population are reading one or 

more years below grade leve l .

The large proportion of older children with reading d i f f i c u l t i e s  

suggest th a t  a major source of reading d i f f i c u l t y  may r e f l e c t  d i f f i ­

cu l ty  in the comprehension of wri t ten sentences as well as a d i f f i c u l t y  

in developing phoneme-grapheme correspondences or decoding individual 

words.

Harris & Sipay (1975, p. 15) note tha t  30% of fourth graders 

and 35% of s ix th  graders are one or more years behind in reading.

Thirty three  percent of eighth grade students within the Chicago 

public school system were judged to be reading one to four years below 

expected achievement levels  during the 1977-78 school year . (Katims, 

1979 p. 12). Studies reported through the national media would indicate  

t h a t  the above f igures  do not represent  iso la ted  instances of sk i l l  

d e f i c i t .
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The nationwide movement toward minimal competency te s t in g  for 

elementary, middle, and high school age children in reading as well 

as l i s te n in g  and speaking can be in te rp re ted  as a r e f le c t io n  of the 

widespread concern regarding the incidence of reading problems and 

an acknowledgement of the importance of auditory and verbal language 

s k i l l s  to academic achievement.

Psycholinguis t ics and Reading

A re la t ionsh ip  between comprehension of  speech and wri t ing has 

long been acknowledged. Huey (1903, 1968) viewed reading as a sk i l l  

which a t  l e a s t  in p a r t ,  was l in g u i s t i c  in nature.  Bloomfield & Barn­

har t  (1961), Fries (1963), and Venesky (1976), have emphasized the 

importance of l in g u i s t i c  knowledge by developing reading programs which 

taught phoneme-grapheme correspondences.

Langendoen (1969, p. 6 ) views reading and wri t ing as simply 

"manifestations of a language." Carroll (1977, p. 1) taking a simi­

l a r  pos i t ion ,  views reading as a way "in which language manifests 

i t s e l f . . . A  discussion of reading comprehension r e a l ly  has to be a 

discussion about language comprehension."

Mattingly (1972, p. 145), has s ta ted  th a t  "(reading) is a language 

based sk i l l  dependent upon the speaker-hearer1s awareness of cer ta in  

aspects of primary l in g u i s t i c  a c t iv i ty .  By v i r tue  of th i s  l in g u i s t i c  

awareness, wri t ten  t ex t  i n i t i a t e s  the synthetic  l i n g u i s t i c  process 

common to both reading and speech."

However, the nature of the synthetic  l i n g u i s t i c  process used 

for  the comprehension of wri t ten  or spoken material remains the



sub jec t  of  extensive controversy in both the l i n g u i s t i c  and psycho- 

l i n g u i s t i c  l i t e r a t u r e .  Addi t iona l ly ,  or perhaps as a r e s u l t  of th i s  

controversy, the nature of the language-reading r e l a t io n s h ip ,  s p e c i f i ­

c a l ly  the  processes they share in common, remain to be explored.

The processes which charac te r ize  the reading/language r e l a ­

t ionsh ip  have long been l imited to a t a c i t l y  implied or overt ly  

expressed assumption t h a t  a ch i ld  learning to read must possess a 

c e r ta in  degree of exper t ise  in verbal language, before the child  

can be expected to read. Children with more language exposure and 

experience have been demonstrated to be b e t t e r  readers than c h i l ­

dren with less  language experience. (C. Chomsky, 1972).

Although Menyuk (1976a,p. 252) has s ta ted  th a t  " . . . t h e  c h i l d ' s  

knowledge of the s t ru c tu re  of language forms the basis  upon which 

knowledge of  wri t ten  (mater ia l)  i s  achieved," l i t t l e  a t t en t io n  has 

been paid to sys tem atica l ly  exploring the r e la t io n sh ip  between 

sy n tac t ic  knowledge and reading s k i l l s .  One possible  reason for  

t h i s  i s  th a t  the bulk of research examining syn tac t ic  processes in 

children was conducted on young (and prereading) sub jec ts .  Indeed 

the re  has been a widely held b e l i e f  th a t  the c h i l d ' s  syn tac t ic  

processes are complete by age f iv e  or six (McNeil, 1970).

This coincides with the time reading in s t ru c t io n  is  introduced 

within our schools. Recent research (B e i l in ,  1975; C. Chomsky, 1969; 

R. Cromer, 1970; and Menyuk, 1977), has demonstrated th a t  children 

continue to acquire more soph is t ica ted  language mechanisms well 

beyond the age of six or seven. Kessel (1970), fo r  example, tes ted



comprehension of syn tac t ic  s t ruc tu re s  in chi ldren age six  to twelve, 

and discovered th a t  i t  was not un t i l  age twelve, th a t  proficiency 

was demonstrated in the comprehension of s t r u c tu r a l ly  ambiguous 

sentences. Fluck (1979) demonstrated th a t  boys of age nine were s t i l l  

making e rrors  in the comprehension of r e l a t i v e  clause sentences.

P a r t i a l ly  as a r e s u l t  of the assumption th a t  language learning 

was complete by the time the child  entered school, reading problems, 

when they did occur, were viewed as a r e s u l t  of d e f i c i t s  in visual 

perception and visual in teg ra t ion .  (Birch & Belmont, 1965). Indeed 

the terms "dyslexia" and "reading d i s a b i l i ty "  were long used synon­

ymously with the term "word blindness" (Radwin & Wolf-Ward, 1977).

Recently the view of reading d e f i c i t  as a l in g u i s t i c  problem 

has received considerable a t ten t io n  in the l i t e r a t u r e  (Rees, 1973; 

Stark,  1974, Wallach & Goldsmith, 1976). Wepman (1960), de Hirsch 

(1966), and more recently  Roit (Note 2) and Velluntino (1977), have 

commented on the pos i t ive  co rre la t ions  between poor scores on meas­

urements of expressive and receptive language sk i l l  and scores on 

standard measurements of reading s k i l l .  Wigg & Seme! (1976), and 

Vogel (1975), demonstrated th a t  children with reading d e f i c i t s  also 

display problems in t h e i r  comprehension and use of complex sentence 

s t ru c tu re ,  re la t io n a l  items, and morphophonemic markers.

Purpose of th i s  Study

The developing f i e ld  of psycholinguis t ics  has moved the study 

of child  language research from an e a r l i e r  emphasis on recording



and categorizing language samples, based on sentence length and 

frequency of nouns, to a f i e l d  of study based on methods of behav­

ioral  research which ac t ive ly  manipulate and control va r iab les  within 

an experimental ( l i n g u i s t i c  or e x t r a ! in g u i s t i c )  environment in order 

to support sp ec i f ic  theor ies  concerning the a cq u is i t ion ,  compre­

hension or use of language.

However, l i t t l e  of th i s  theory based research has been applied 

to the study of reading. Schlesinger (1968), in discussing the r e ­

search on reading-1anguage re la t io n sh ip s ,  noted the lack of . 

theo re t ica l  o r ien ta t ion  in reading research. He also noted a lack 

of applica t ion  of language research to the study of reading pro­

cesses . Readabil i ty  formulas to p red ic t  degree of d i f f i c u l t y  of 

sentence comprehension are s t i l l  l imited to measures of sentence 

length,  and complexity of lexical  items employed (as measured by 

the number of sy l lab les  and the frequency of occurence) (Harris ,  

1975). Sentence s t ru c tu re  was not employed as a c r i t e r i o n  of the 

r e a d a b i l i ty  formulas reviewed.

Fortunately many useful s tudies  in reading are now beginning to 

emerge. A number of them have studied correspondence rules  between 

phonological,  morphological and graphological fea tures  and th e i r  

respec t ive  influences on processing (Conrad, 1972; Elkonin,

1973; Gibson & Guinett;  1971). Additional research is emerging 

which expands on these f indings in phoneme perception,  grapheme- 

phoneme correspondences and the r e l a t i v e  influence on processing,  

by te s t in g  t h e i r  appropriateness for  developing theories  of reading 

d i s a b i l i t y  (Shankweiler & Liberman, 1972).



Strickland (1962), Ruddell (1965), Smith (1973), Wardhaugh (1969), 

Wanat (1977), and Athey (1977), have discussed the influence of psycho- 

l in g u i s t i c  models of language acqu is i t ion  and s t ru c tu re  on the 

reading processes. Although acknowledging th a t  language s t ruc tu re  

has an impact on. reading, there is  l imited comprehensive evidence 

regarding the degree of impact and the implications for  defining 

the nature of  the reading/language . re la t ionsh ip .  L i t t l e  research 

has been conducted which systematica lly  examines and demonstrates 

the nature and extent  of the reading-language re la t ionsh ip  a t  the 

sentence level for  e i th e r  the normal or disabled reader.

Although there  i s  extensive reference in the l i t e r a t u r e  to a 

notion of  s t r a te g ie s  for  comprehension of  spoken language there is 

l i t t l e  applica t ion  of th i s  notion to the reading process. This is 

unfortunate,  since an examination of s t r a te g ie s  employed in reading 

could contr ibute  to the study of the language-reading re la t ionsh ip  

by i so la t ing  and describing those comprehension fea tures  which are 

common to  both modali ties . Addit ional ly , posi t ing a s t ra tegy  notion 

applicable  to reading would provide ins ight  into the process in­

volved in reading and contr ibute  to a theory of reading and reading 

d i s a b i l i t y .

This study will explore issues which are c losely t ied  to the 

notion of  processing s t r a t e g ie s .  Language comprehension s t r a te g ie s  

r e f l e c t in g  competing views of language processing will be examined. 

These views emphasize: a) the influence of syn tact ic  information 

within a transformational framework, b) the influence of semantic 

c o n s t ra in ts ,  and, c) the influence of function and order re la t ionsh ips .



This will be accomplished by examining the degree of comprehension 

d i f f i c u l t y  as predicted by these views which children encounter in 

processing complex sentences.

Addit ionally ,  th i s  study will support the view th a t  reading and 

language are equivalent ,  interdependent systems which are linked to 

each other through a common method of representa t ion  which on the 

level of sentence comprehension is  characterized by the use of 

ident ica l  s t r a te g ie s  for  f a c i l i t a t i n g  syn tac t ic  analys is .

These sentence comprehension s t r a t e g i e s ,  (which wil l be exam­

ined within three popular competing frameworks of analysis  - syn­

tac t ic /sem ant ic /cogn i t ive)  are proposed as being sens i t ive  to the 

rules of l i n g u i s t i c  desc r ip t ion ,  but are not outcomes of these ru les .  

Rather, i t  is suggested the s t r a te g ie s  r e f l e c t  general comprehension 

mechanisms which u t i l i z e  function and order of elements. Both the 

l i s t e n e r  and the reader require the capacity to u t i l i z e  these s t r a t e ­

gies in an e f f i c i e n t  fashion in order to a b s t rac t  meaning from the 

speaker 's  and au thor 's  messages.

Processing of wri t ten  sentences wil l be demonstrated to have 

c o r re la te s  in processing of spoken sentences because both systems 

are pa ra l le l  means of representa t ion  which are sen s i t iv e  to in d iv i ­

dual system cons t ra in ts .  Their mutual l ink  is not one of dependency, 

but of common fu nc t ion , th a t  of representa t ion  and a common bond to 

a more general representa t ion system. Reading d i f f i c u l t y ,  a t  l e a s t  

fo r  some portion of the populat ion, might indeed be characterized as 

in a b i l i t y  to comprehend cer ta in  re la t ionsh ips  and functions expressed



in language, regardless of whether they are a u d i to r i ly  or v isua l ly  

presented.

The purpose of th i s  study is  to provide fu r th e r  information on 

reading comprehension processes in normal and reading disabled school 

age populations. This wil l be accomplished by examining the appropri 

ateness of extending selected theories  of oral language sentence pro­

cessing to processing of wri t ten  sentences. Within th is  framework, 

reading d i s a b i l i t y  will be demonstrated to be a bimodal deficiency in 

the a b i l i t y  to cons is ten t ly  employ, s e lec t  or a l t e r  comprehension 

s t r a te g ie s  in an e f fe c t iv e  manner.

Experimental Hypotheses

This study will examine the hypothesis th a t  reading and oral 

language, are linked to a common representa t ion  system. What will be 

assessed are co r re la te s  in the processing s t r a te g ie s  employed in com­

prehension of spoken and wri t ten  sentences.

The hypothesis, th a t  reading d i s a b i l i t y  represents  a bimodal 

processing s t ra tegy  d i f f i c u l t y ,  will be tes ted  by examining the 

comprehension s t r a te g ie s  employed by ch i ld ren ,  manifesting reading 

d i s a b i l i t y  across visual and auditory m odal i t ies ,  and by comparing 

these s t r a te g ie s  to those employed by normally achieving children. 

Experimental Hypotheses are outlined as follows:

1. Reading disabled students display qu an t i ta t iv e  and 

q u a l i t a t iv e  d ifferences  in s t ra tegy  pa t terns  as com­

pared to normals.
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2. Third grade subjects display qu an t i ta t ive  and q u a l i ­

t a t iv e  differences in s t ra tegy  pa t terns  as compared 

to s ix th  grade subjects .

3. For each group l in g u i s t i c  compexicy a f fe c t s  compre­

hension more than mode of presenta t ion.

For each group:

a. S t ra teg ies  employed will remain cons is ten t  across 

l i s te n in g  and reading domains.

b. For each group a posi t ive  corre la t ion  e x is t s  between 

l i s te n in g  performance and reading performance.

4. For each group syn tac t ic  s t ruc tu re  a f fe c t s  degree of 

comprehension.

a. an order of d i f f i c u l t y  ex is ts  for syn tac t ic  com­

plex i ty  with nonparal lel  function sentences being 

more d i f f i c u l t  to process than pa ra l le l  function 

sentences.

b. reduced re l a t iv e  clause sentences are the most 

d i f f i c u l t  of a l l .

5. An in te rac t ion  ex is ts  between semantic information and 

syn tac t ic  information within sentences.

For each group:

a. semantically constrained sentences are e a s ie r  to 

process than semantically nonconstrained sentences, 

when degree of syntac t ic  complexity remains constant.



Consistent measurable patterns  of e r ro r  will emerge ind i ­

cating use of  canonical order ,  and pa ra l le l  function 

s t r a te g ie s  in processing of r e l a t i v e  clause sentences.



CHAPTER II 

BACKGROUND AND RELATED LITERATURE

Nature of the Reading and Language Relationship

Reading is  a complex process (Kolers, 1970), requir ing as many 

as twenty-one subsk i l l s  (Herber, 1967). As a r e s u l t ,  the r e l a t i o n ­

ships one can formulate between spoken language comprehension and 

reading comprehension are numerous; re la t ion sh ip s  which are  f o r ­

mulated will obviously be influenced by the p a r t i c u la r  subskil l  

(or group of s k i l l s )  one is  in te res ted  in exploring,  as well as the 

theo re t ica l  framework within which one conducts an inves t igat ion  

and the experimental methodology employed.

Perhaps the most popular method of demonstrating the reading 

language re la t ion sh ip  has been through co rre la t ion  s tu d ie s ,  in 

which reading achievement (as measured by standardized te s t in g  

instruments) is  shown to co r re la te  with language s k i l l  (as measured 

by standardized t e s t in g  instruments) ,  de Hirsch (1966) a f t e r  conduct­

ing a s e r ie s  of longitudinal  s tudies  concluded th a t  low scores on 

c lu s te r s  of spec i f ic  language t e s t s  in kindergarten corre la ted  with 

low scores on reading achievement in f i r s t  and second grade. Bur­

rows (1978) demonstrated th a t  performance of kindergarten age ch i ld ­

ren on widely used commercially prepared t e s t s  of auditory d i s c r i ­

mination and comprehension corre la ted  very highly (.80) with 

performance on a popular reading readiness t e s t .  Devine (1978) 

reviewing the research on co rre la t ions  between l i s te n in g  and reading
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s k i l l s  reports  the uniformly high co rre la t ions  between t e s t s  which 

measure l i s te n in g  s k i l l s  ( p a r t i c u la r ly  auditory memory, sequencing 

and discriminat ion) and reading t e s t s .

There i s  evidence to indicate  th a t  strong co r re la t io ns  are more 

frequently  obtained between measures of  reading s k i l l  and measures 

of language s k i l l  than are  obtained between measures of reading sk i l l  

and e i th e r  measures of visual perceptual s k i l l  or measures of general 

in te l l ig en ce  (Roit,  Note 2; Vernon, 1977).

Studies in process by th i s  author suggest th a t  examining c o r re la ­

t ions  between scores on reading t e s t s  and language t e s t s  is  not a 

worthwhile avenue to explore. P a r t ic u la r ly  a t  the kindergarten leve l ,  

commercial reading t e s t s  are la rge ly  measures of auditory s k i l l s .  

Indeed an informal perusal of t e s t  items used in t e s t s  of reading and 

t e s t s  of language (a t  the readiness leve l)  suggests many items are 

measuring ident ica l  s k i l l s , a n d  are occasional ly  id e n t ic a l ly  worded. 

Correlations then between reading readiness t e s t s  and l i s te n in g  t e s t s  

might be more valid  as s tudies  in item r e l i a b i l i t y  than as studies 

concerning re la t ionsh ips  between auditory and visual processing of 

l in g u i s t i c  information.

A number of researchers  have examined co rre la t ions  between 

knowledge of spec i f ic  syn tac t ic  s t ruc tu res  and reading a b i l i t y .

Ruddell (1965); Str ickland (1962); and Tatham (1970) in re la ted  

s tudies  have demonstrated th a t  chi ldren achieve b e t t e r  comprehension 

scores reading passages containing high frequency (as compared to 

low frequency) lex ica l  items and s t ru c tu re s .  They concluded tha t



comprehension of sentence s t ru c tu re  is  co rre la ted  to reading com­

prehension.

Harris (1975) demonstrated s ig n i f ic a n t  co r re la t ions  between 

second graders syn tac t ic  s k i l l s  in oral  and wri t ten  language and 

reading achievement and concluded th a t  co r re la t ion  of  syntax pro­

f ic iency  to reading achievement was higher than co r re la t ion  of 

I.Q. scores to reading achievement.

Rabinovitch and Strassberg (1968) noted th a t  good readers u t i l i  

syntax b e t t e r  than poor readers and suggested t h a t  some poor readers 

are d e f i c ie n t  in t h e i r  knowledge of syntax or in t h e i r  a b i l i t y  to 

u t i l i z e  i t  for  reading. Wiig, Seme! and Crouse (c i ted  in Wiig & 

Semel, 1976) compared performance in average and poor nine-year-old 

readers on the Berko t e s t  of morphology and found poor readers d e f i ­

c ien t  in the use of morphologic markers. Similar f indings were 

demonstrated by Hook (1976) using the grammatical c losure subtest  

of I l l i n o i s  Test of Psycholinguis t ic  Abi l i ty  on nine and ten-year-  

old problem readers .

Vogel (1975) compared the performance of seven and e igh t-year-  

old normally achieving children with dyslexic  children of the same 

age using a va r ie ty  of measures of syntax re la ted  s k i l l s  including 

recognition of melody, recognition of grammatical a cc ep tab i l i ty ,  

comprehension of syn tac t ic  s t ru c tu re s ,  sentence r e p e t i t io n  and ex­

pressive use of syn tact ic  and morphophonemic markers. Vogel found 

performance d ifferences between the dyslexic and normal group in 

recognition of melody, sentence r ep e t i t io n  and expressive syntax and
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morphology. There were no d ifferences  between groups in recognition 

of grammaticality and comprehension of syntax. I t  i s  important to 

note th a t  Vogel's measure of syntax comprehension could not be ex­

pected to be r e l i a b l e  discr iminators  between performance of her 

experimental groups. Vogel used the Northwest Syntax Screening Test 

as the measurement of syntax comprehension. This instrument is 

designed for  children up to seven years and eleven months. Students 

p a r t i c ip a t in g  in Vogel's study were between seven years four months 

and e ight  years f ive  months of age and i t  i s  l ik e ly  th a t  a ce i l ing  

e f f e c t  was achieved for  both populat ions. Vogel (1975, p. 80) con­

cludes th a t  dyslexics with reading comprehension d i f f i c u l t i e s  were 

found to be s ig n i f ic a n t ly  d e f ic ie n t  in oral syn tax . . . sy n ta c t ic  a b i l i t y  

accounted for  approximately one-half  of the variance in reading compre­

hension a t  the second grade leve l .

Although much of the research summarized to th i s  point i s  in ­

te re s t in g  in demonstrating reading to be a language based a c t i v i t y ,  

and in co r re la t ing  l in g u i s t i c  var iab les  of morphology and syntax to 

reading a b i l i t y ,  the research has l imited value. There i s  lack of a 

theore t ica l  foundation concerning the nature of the re la t ionsh ip  between 

oral language comprehension and reading as well as the absence of 

performance predictions for  the process of reading as i t  occurs in 

disabled and competent readers .

Within the general framework of reading and language as re la ted  

a c t i v i t i e s ,  two competing theories  are of i n t e r e s t .  One theory 

assumes th a t  reading and language are re la ted  in a h ierarchical
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manner; the other theory posi ts  reading and language as pa ra l le l  

processes.

Language and Reading as Hierarchical Processes

Those who subscribe to reading as ex is t ing  in a h ierarchica l  

r e la t ionsh ip  with language view- reading as a higher order language 

s k i l l ,  superimposed on spoken language. In t h i s  se'nse reading is 

a process derived from language (Fr ies ,  ( 1 9 6 3 , p. 113). A sk i l le d  

reader i s  a sk i l le d  language user who t ran s fe rs  his language s k i l l s  

to the reading process (Venesky, 1976). Bloomfield and Barnhart, (1961) 

emphasized the reading process as a decoding of the graphemic sym­

bols on a printed page into  the phonetic system the reader already 

knows. Mattingly (1972) has s ta ted  th a t  reading is a higher order 

l i n g u i s t i c  process dependent on spoken language. Within th is  

framework reading i s  viewed as a second order process, dependent 

on p r io r  l i n g u i s t i c  competences and p a ra s i t i c  on language. Mykle- 

bust (1954, 1978), conceptualizes th i s  viewpoint by diagraming 

reading as near the apex of  a t r i a n g le  which is  b u i l t  of a hierarchy 

of s k i l l s  beginning with perception and discrimination of sounds, 

through oral comprehension and use, then wri t ten  language comprehension 

(reading) and f i n a l ly  wri t ing.  Myklebust (1978) notes th a t  t r a n s ­

forming printed symbols to the oral level remains an important com­

prehension aide , even for  the competent reader.

These viewpoints suggest th a t  reading d i s a b i l i t y  may r e s u l t  

from defect ive  decoding a t  the phonological level (Wepman, 1960), or



16

between graphemic or phonological levels  or representa t ion .  Much 

of the research within th i s  framework has concentrated on proces­

sing of sound and word sequences. Shankweiller and Liberman (1972) 

demonstrate tha t  poor readers have d i f f i c u l t y  synthesizing sounds 

into  words. Savin (1972) notes th a t  poor readers in f i r s t  grade had 

d i f f i c u l t y  breaking spoken words into phoneme segments, and chang­

ing these segments into words. Venesky (1976) concludes th a t  one of 

the most important d i s t in c t io n s  between good and poor readers in both 

second grade and fourth grade is  the a b i l i t y  to decode graphemes into 

corresponding sounds.

Gibson (1972) has s ta ted  th a t  reading is a second order symbol sys­

tem which is  decoded into speech. After th is  decoding occurs, compre­

hension processes associated with speech comprehension are act iva ted .  

Consis tent with th is  viewpoint, reading d i s a b i l i t y  a t  the sentence 

level i s  often viewed as a r e s u l t  of d e f ic ie n t  inter-modal t r an s fe r  

of language s k i l l s  to the reading process (F r ie s ,  1963).

W. Cromer (1970) concludes th a t  the i n a b i l i t y  of a child  to draw 

simple inferences about a paragraph he has read is f a i l in g  to apply 

the semantic in tegra t ion  s k i l l s  used in l i s ten in g  to the modality 

of reading.

Keeton (1978) uses S-V-0 s t r ings  represented as logographs in a 

reca l l  task with f i r s t  and second grade subjects  to determine i f  

cognit ive in tegra t ion  processes which appear in memory for  speech 

apply to memory for  information presented in p r in t .  Through analyz­

ing e r ro r  types fo r  incorrec t  rec a l l s  she demonstrated th a t  a
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s ig n i f i c a n t  number of  children do not use the semantic construct ive  

process to a s s i s t  in comprehension and re ten t ion  of printed logographic 

sentences which they u t i l i z e d  in comprehension and re ten t ion  of 

a u d i to r i ly  presented m ater ia l .  Keeton concluded th a t  reading involves 

learning to t r a n s fe r  mediators used in speech comprehension to the 

context of p r in t .  Unfortunately, she did not discuss her d i f f e re n t  

groups of subject  performances as they re la ted  to performance in 

school. An in te re s t in g  and unanswered question is whether her exper i ­

mental procedure discriminated between good and poor readers as measured 

by other  c r i t e r i a .  Only then could poor intermodal t r a n s fe r  as a fac to r  

in reading d i s a b i l i t y  have been demonstrated.

Language and Reading as Para l le l  Processes

An a l t e rn a te  hypothesis r e l a t in g  reading and language s ta te s  

th a t  reading and language are pa ra l le l  processes. Kolers (1970), 

has s ta ted  th a t  the sk i l le d  reader recognizes grammatical r e l a ­

t ions  and derives meaning d i r e c t l y  from words within a language.

Written language is  not derived from spoken language, but ra ther  

i s  an a l t e rn a te  means of represen ta t ion  (Smith, 1973). N. Chomsky 

(1970), r e je c t s  a view of reading as decoding into  speech and s ta te s  

th a t  orthography provides d i r e c t  access to deep s t ru c tu re .  He notes 

th a t  in order to understand the reading process, i t  is  necessary 

to examine the underlying system which make both processes possib le .  

Reading d e f i c i t s  within th i s  framework would be viewed as d e f i c i t s  in 

underlying comprehension and organizational  processes, which are common
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t o ,  and there fo re  re f lec ted  in ,  both representa t ional  systems.

Language d e f i c i t  and reading d e f i c i t  would appear simultaneously, 

but a de facto  causal e f f e c t  would not be assumed.

Weiner and Cromer (1970), pos i t  t h a t  l i n g u i s t i c  knowledge in­

fluences reading s k i l l s  a t  a number of d i f f e r e n t  leve ls .  Beyond 

the phonological level required fo r  id e n t i f i c a t io n  of individual 

grapheme sequences, the s t ru c tu re  of language l im i ts  possib le  

pa t terns  of co-occurence of words and sequences. This s t ru c tu re  

is  iden t ica l  for  both spoken language and reading. Goodman and 

Goodman (1977, p. 322) and Smith (1975, p. 184-185) have noted th a t  

sk i l le d  reading does not require  preliminary decoding to speech, but 

does require  the a b i l i t y  to u t i l i z e  those s t ruc tu res  used in speech 

for  the processing of visual mater ia l .

Biemiller  (19.70), Goodman and Goodman (1977), Kolers (1970), and 

Weber (1970) analyzing e r ro rs  (miscues) made by children while reading 

o ra l ly ,  note the influence of syn tac t ic  s t ru c tu re ,  including clause 

boundaries and grammatical function of word in sentence, on both 

the nature of  the errors  made and the ch i ld ren ' s  attempts to spon­

taneously co rrec t  these e r ro rs .

When making reading e rro rs  where children subs t i tu ted  one word 

for  another, chi ldren tended to su b s t i tu te  grammatically equivalent  

part  of speech 90% of the time (Weber, 1970).

Kolers (1970) noted th a t  88% of s e l f  corrected e rrors  and 89% 

of uncorrected e rro rs  were sy n ta c t ic a l ly  and semantically acceptable 

with respect  to the preceding words in the sentence.



Errors involving syntax were most common in Koler's study and 

most commonly occured in the port ion of the clause containing the 

verb /  Kolers' (p. 108) data suggest perception of the re la t io n s  a 

sentence expresses ( r e f lec t in g  u t i l i z a t i o n  of syn tac t ic  c lues) is 

more d i f f i c u l t  to a t t a in  than perception of the things being re la ted  

( r e f l e c t in g  u t i l i z a t i o n  of semantic information).

Schlesinger (1968) demonstrated th a t  subjects  reported seeing 

blinks of l ig h t  randomly introduced during an experimental reading 

process as occurring a t  clause boundaries. Hi s . f ind ings  may be viewed 

as analogous to the findings of the c l ick  experiments in oral language 

comprehension, reviewed by Bever and Langendoen (1976), and suggests 

s im ila r  comprehension s t r a te g ie s  are  used in the reading pro­

cess.  Addit ional ly ,  s tudies  of Eye Voice Span indicate  th a t  the 

sk i l le d  reader is  sen s i t iv e  to ,  and u t i l i z e s ,  syn tac t ic  cons t ra in ts  

while reading (Levin & Kaplan, 1970; Schlesinger, 1968).

There i s  evidence to indicate  th a t  reading disabled children 

have d i f f i c u l t y  u t i l i z i n g  syn tac t ic  information. Weinstein and 

Rabinovitch (1971) compared reca l l  of auditory sentences in grade 

level and disabled readers in the fourth grade. They demonstrated 

t h a t  the poor readers did not use cons t ra in ts  of word order and morpho 

phonemic markers as e f f i c i e n t l y  as did normals. In recal l  of audibly 

presented material  Waller (1976) concurred tha t  disabled readers , as 

compared with normal readers ,  had d i f f ic ie n cy  in u t i l i z i n g  gramma­

t i c a l  markers fo r  sentence r e c a l l .  Torgeson and Goldman (1977) found



20

dyslexics less  l ik e ly  than normal readers to use verbal rehearsal 

s t r a te g ie s  (such as mneumonic devices) in recal l  of v isua l ly  

presented mater ia l .

Clay and Imlach (1971) found th a t  seven year old children who 

were diagnosed as poor readers had more d i f f i c u l t y  than t h e i r  grade 

level peers in grouping words according to grammatical category. 

Mackworth (1972) drew s im ila r  conclusions. He demonstrated th a t  poor 

readers made more errors  and required more time than normals in 

se lec t ing  the co rrec t  grammatical category for  missing words in a 

visual cloze procedure. Cromer and Weiner (1966) found th a t  poor 

readerls responses to missing words in a cloze procedure tended to 

be less  sy n ta c t ic a l ly  cons is ten t .  Isakson & Miller  (1976) found th a t  

oral reading e rrors  in good readers increased when syn tac t ic  v io la ­

t ions  were experimentally placed in sentences but th a t  the perform­

ances of poor readers were not influenced by syn tac t ic  v io la t ions .

These s tudies  taken as a group can be viewed as evidence tha t  

disabled readers may not be as se n s i t iv e  to syn tac t ic  cons t ra in ts  

while reading as are normal readers .  However, the nature of the task 

may be an important variable  for  disabled readers since s tudies  of 

miscues (Goodman, 1977; Weber, 1970) demonstrate th a t  spontaneous read­

ing e rro rs  produced by reading disabled populations tended to be as 

sy n ta c t ic a l ly  cons is ten t  with p r io r  information as those produced by 

normal populat ions.  In summary, there  are d i f fe r ing  opinions regarding 

the degree of s e n s i t iv i t y  of the disabled reader to syn tac t ic  con­

s t r a i n t s .
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W. Cromer (1970) and Velluntino (1977) note th a t  poor readers tend 

to perform equally well as competent readers in decoding single  

words but may lack, the a b i l i t y  to place words together.

P e r f e t t i  and Goldman (1976) compared performances of th i rd  and 

f i f t h  grade readers on a sentence paraphrase and reca l l  task.  They 

demonstrated th a t  poor readers a t  both grade leve ls  performed worse 

than good readers when presented with multi clause sentences but did 

equally well when presented with single  clause sentences. They 

suggested th a t  poor readers may be weak in combining information 

from separate  parts  of the message into a well organized un i t .

A s im ila r  suggestion is  voiced by Guthrie (1973) who demonstrated 

th a t  the disabled population was able to read and comprehend in d iv i ­

dual words but was not able to in teg ra te  th i s  information in reading 

a paragraph. These two studies  show more promise than those pre­

viously c i ted  in defining the language and reading re la t ionsh ip  

as they attempt to suggest potent ia l  process dif ferences  between 

normally achieving, and disabled populations.

In order to demonstrate t h a t  language and reading systems are 

pa ra l le l  means of representa t ion  as N. Chomsky (1970) has suggested, i t  

would be necessary to employ an experimental methodology which 

compares the performance of an individual subject  as a function of 

both auditory and visual presenta t ions .  Furthermore, in order to 

demonstrate differences in performance as a r e s u l t  of modality 

d i f fe rence ,  i t  might be necessary to compare a population of com­

petent  readers with a population of immature and/or disabled readers ,
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since one would expect th a t  a fu l ly  competent reader would co rrec t ly  

perform a l l  tasks in both modali t ies .  Unfortunately, there do not 

appear to be many studies which have employed th i s  experimental 

methodology. In other  words, only a few studies  have simultaneously 

compared both auditory and visual modalities  in the same subject  

using control led  st imuli  while employing subjects with varying de­

grees of reading competence.

P e r f e t t i  (1977), studying comprehension of e ight  syn tac t ic  s t r u c ­

tures in competent and poor th i rd  grade readers ,  noted th a t  poor readers 

made more e rro rs  in both auditory and visual channels than did normals, 

but they did not make s ig n i f i c a n t ly  more errors  than normals in reading 

compared to l i s te n in g .  Unfortunately,  no analysis  of e r ro r  as a func­

t ion of syn tac t ic  type was reported. However, P e r fe t t i  (p. 37) con­

cluded th a t  "comprehension d ifferences  occur for  an oral task to the 

same extent  as for  a reading task ."

Similar r e s u l t s  were found by Wallach and Goldsmith (Note 4)and 

Goldsmith (Note 1) who studied syn tac t ic  comprehensions of good and 

poor readers across auditory and visual modal i ties . Both s tudies sug­

gested th a t  syn tac t ic  complexity made a g rea ter  d ifference  in per­

formance than mode of presentation for  both the normal and disabled 

population.

Berger (1978) compared reading disabled and competent f i f t h  grad­

ers  on t h e i r  a b i l i t y  to comprehend and reca l l  passages which were 

a u d i to r i ly  and v isua l ly  presented to each subject .  Skil led readers 

did b e t t e r  than poor readers on both auditory and visual modalities
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as measured by scores on t e s t s  of factual  comprehension and para­

graph r e c a l l .  However, both groups did b e t t e r  when material was 

presented o ra l ly .  Berger concludes th a t  poor readers have a reduced 

a b i l i t y  to comprehend spoken language and th a t  language comprehen­

sion is  in te r r e l a t e d  with reading comprehension. While employing 

a p o ten t ia l ly  exci t ing experimental design, Berger's  study has limited 

use. Her conclusion th a t  reading disabled children perform more 

poorly than normals on wri t ten  material is  s e l f  evident as th i s  group 

had already been characterized as problem readers .  Her claim th a t  

language comprehension is  i n te r r e l a t e d  with reading comprehension is 

not innovative and furthermore is  supported by only moderate co rre la t ions  

between performance on reading and l i s ten ing  within a small experimental 

population. Most importantly,  the re s u l t s  f a i l  to provide information 

regarding the nature and extent  of the language and reading re la t io nsh ip .

Reading D isab i l i ty  as a Bimodal Strategy Def ic i t

Despite the pragmatic power th a t  e i th e r  a theory of reading and 

language as h ierarchical  processes or a theory of reading and lan­

guage as pa ra l le l  processes might possess, i t  would be inappropriate  

to seek a single explanation for  a l l  forms of reading deficiency.

The nature of th i s  d i s a b i l i t y  is  often influenced by i t s  cause, as 

well as concurrent condit ions. Reading d i s a b i l i t y  i s  a t t r ib u t a b le  

to many causes (Critchley, 1968; Rabinovitch, 1968; Weiner & Cromer,

1967), which encompass so c ia l ,  economic, physiological ,  c u l tu r ­

a l ,  genetic ,  and maturational fac to rs .



Cruikshank (1968) notes 43 d i f f e r e n t  causal descr ip t ions  which 

are  equated with reading d i s a b i l i t y .  Vernon (1977, p. 396) notes 

t h a t  "children with reading problems have v a r i e t i e s  of de f ic ienc ies  

and no one defic iency appears in a l l  poor readers ."

Of most i n t e r e s t  here is  t h e . individual who does not possess 

age or grade appropriate  reading despi te  the absence of any obvious 

causal or concurrent condit ion. Therefore, the term "reading d i s ­

a b i l i t y "  in th i s  study will conform to the following d e f in i t io n  

(Samuels, 1971, pps. 74-75), "A reading d i s a b i l i t y  is  said to e x is t  

when, despi te  adequate in s t ru c t io n ,  absence of emotional problems 

which may in te r f e r e  with learn ing ,  adequate attendance, a coopera­

t iv e  child, and absence of  sensory impairment, there  is  a discrepancy 

between the reading achievement level and some measure of potent ial  

a b i l i t y . "  I t  should be noted th a t  th i s  d e f in i t io n  has also been 

applied to the term "dyslexia" ,  which is  often used synonomously 

with reading d i s a b i l i t y  of no known or ig in  (Cruikshank, 1968; Money, 

1962).

Competing theor ies  of reading d i s a b i l i t y  within the general 

framework of th i s  d e f in i t io n  have been categorized by Velluntino 

(1977), as possibly r e f l e c t iv e  of dysfunction in temporal order pro­

cessing,  dysfunction in in tersensory  in teg ra t ion ,  defic iency in 

visual processing or deficiency in verbal processing.

One could pred ic t  d i f f e r e n t  outcomes as a r e s u l t  of t e s t ing  

one or the other  of the above theo r ies .  For example, in a l i s t e n -



read/manipulate task ,  which is  the experimental methodology to be 

employed in th i s  study, a dysfunction in temporal order processing 

would y ie ld  poor response pa t terns  across auditory and visual 

modali ties  with low performance on a l l  syn tac t ic  s t ruc tu re s  which 

are  dependent on temporal order processing. However, equally poor 

performance might a lso be predicted fo r  nonsyntact ic temporally 

ordered material such as sound s t r i n g s ,  d i g i t  sequences and word 

1i s t s .

I f  reading d i s a b i l i t y  r e s u l t s  from dysfunction in intersensory 

in te g ra t ion ,  disabled readers would demonstrate b e t t e r  performance 

on a u d i to r ia l ly  presented material than on v isua l ly  presented mat­

e r i a l .  Mode of p resen ta t ion ,  ra ther  than syn tac t ic  complexity 

would be the most s ig n i f ic a n t  fac to r  influencing performance. Mode 

of presentat ion would also be the most s ig n i f ic an t  influence on per­

formance i f  reading d i s a b i l i t y  is  a r e s u l t  of visual processing 

d i f f i c u l t i e s .

However, a theory of reading d i s a b i l i t y  as a defic iency in 

verbal processing would pred ic t  th a t  l in g u i s t i c  complexity overrides 

mode of presentation as a de terent  to comprehension for  both the 

reading disabled and normal populations.

Reading d i s a b i l i t y  as a bimodal s t ra tegy  d e f i c i t  is  consis­

t e n t  with, and may be regarded as a refinement of a theory of 

reading d i s a b i l i t y  as a deficiency in verbal processing. A theory 

of reading d i s a b i l i t y  which suggests a bimodal s t ra tegy  d e f i c i t  

would also suggest th a t  s im ila r  performance is achieved on both audi-



to ry  and visual modali ties because s im ila r  comprehension s t r a t e ­

gies are employed for  the processing of l in g u i s t i c  m ate r ia l ,  

regard less  of whether the material  is presented via auditory or 

visual channels. Addit ional ly ,  cons is ten t  with a theory of reading 

d i s a b i l i t y  as a bimodal s t ra tegy  d e f i c i t ,  i t  could be demonstrated 

t h a t  a reading disabled population is u t i l i z i n g  d i f f e r e n t  or 

d e f i c ie n t  s t ra tegy  systems (as compared to competent readers) 

which r e s u l t  in instances of impaired processing in both auditory 

and visual modali t ies .

Language Comprehension and the Concept of Strategy

Theories of language comprehension have been g rea t ly  i n f lu ­

enced by the model of l i n g u i s t i c  descr ip t ion  based on a theory of 

transformational grammar (N. Chomsky, 1965). Transformational Grammar 

d is t ingu ishes  between the surface s t ruc tu re  and deep s t ru c tu re  of 

the sentence un i t .  The surface s t ruc tu re  is  the s t r in g  of a r t i c u la te d  

sounds perceived by the hearer while the deep s t ru c tu re  re fe rs  to the 

underlying represen ta t ion  of th i s  s t r in g .

The underlying represen ta t ion  is  character ized as consis t ing 

of elements which can be arranged in f i n i t e  configurations in accor­

dance with the ru le  system of the language which generates laws of 

co-occurence and d i s t r ib u t io n .  The l in g u i s t i c  ru le  system must be 

comprehensive enough to predic t  and generate an i n f i n i t e  number of 

grammatical and acceptable sentences based on these allowable con­

f igu ra t ions  of underlying elements plus the se r ie s  of ru le  ordered
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transformations.  These can ac t  on elemental or deep s t ruc tu re  

configurations by de le t ion  ex t ra p o s i t io n ,o r  other  operations to 

a l t e r  them.

Access to the underlying representa t ion  of the sentence is 

through the surface s t ru c tu re  which is l inked, according to N. Chom­

sky, (1965) through the system of rule  ordered transformations noted 

above. The order in which transformations are applied ,  and the r e l a ­

t iv e  influence of  semantic, phonetic and syn tac t ic  conditions on under­

lying representa t ion  and output have been the subject  of extensive 

controversy in grammatical descr ip t ion .  These concepts are  not 

d i r e c t l y  re levant  to the current  d iscussion ,  since the primary focus 

in th i s  study is  on processing, while the concern of grammatical 

theory is  descr ip t ion  and predic t ion .  The separation of process 

and descr ip t ion  is  viewed here as cons is ten t  with Chomsky's d i s ­

t in c t io n  between competence and performance (Chomsky, 1968). Pro­

cessing is  an aspect  of performance, (the actual production and 

comprehension of sentences spoken and heard in a communicative 

interchange) and is  d i s t i n c t  from competence which is  viewed as 

the knowledge the speaker has of the laws th a t  govern the s t r u c ­

tu re  of sentences which specify which of  the se t  of a l l  possible  

sequences of words in a language ac tua l ly  can be used and grouped 

together  into acceptable cons t i tuen ts .

Comprehension complexity was predicted by a theory of d e r i ­

vational  complexity (Mil ler ,  1962), which s ta ted  th a t  the more 

transformations in a grammatical descr ip t ion  of the r e la t io n  be-



tween surface and deep s t r u c tu r e ,  the more d i f f i c u l t  a sentence is to 

understand. This viewpoint was predicated 'on the assumption th a t  

every grammatical transformation ru le  corresponds to a psychological 

opera t ion.  However, t h i s  theory seems unable to accura te ly  pred ic t  

leve ls  of  comprehension d i f f i c u l t y  which can be confirmed by perform­

ance data  in the adu l t  (Bever, 1970; Fodor & G a r re t t ,  1967).

I t  appears th a t  the d i s t in c t io n  between performance and com­

petence posited in the theory of language previously out l ined here, 

has been blurred p a r t i a l l y  as a r e s u l t  of the methodological 

im poss ib i l i ty  of  separa t ing  underlying knowledge (competence) from 

actual performance. As a r e s u l t ,  there  has been a tendency to con­

found systems th a t  are used by l in g u i s t s  to describe language and 

p red ic t  grammatical occurrences by viewing them as iden t ica l  with 

systems used to comprehend and produce sentences . P a r t i a l l y  as a 

r e s u l t  of the f a i l u r e  of the p red ic t ive  value of deriva t iona l  theory 

of complexity (to conform to psychological r e a l i t y ) ,  i t  is  believed 

th a t  indiv iduals  do not use the ru les  of grammar themselves, but 

r a th e r  a se t  of processes based on these ru les  in sentence compre­

hension (Bever & Langendoen, 1976; Langendoen; 1973). However, the 

nature of  these processes and t h e i r  r e la t io n  to ex is t ing  theor ies  of 

l i n g u i s t i c  descr ip t ion  are in d ispute .

Comprehension S t ra teg ie s  - A Review of the L i te ra tu re

Within a th eo re t ica l  framework which s t r e sse s  the primacy of 

sy n tac t ic  transformations in connecting deep with surface s t ruc tu re
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rep resen ta t ions ,  an important comprehension s t ra tegy  for an in d i ­

vidual i s  using surface s t ru c tu re  syn tac t ic  markers as an aid in 

processing the sentence.

Fodor (1971, p. 131) has indicated th a t  the complexity of a 

sentence increases with decrease in the exp l ic i tness  with which 

i t s  surface s t ru c tu re  configurations represent i t s  underlying deep 

s t ru c tu re .  As an example, r e l a t i v e  clause sentences in which the 

r e l a t i v e  pronoun is  dele ted would be predicted to be more d i f f i c u l t  

to process than one in which the r e l a t i v e  pronoun is  preserved 

(Fodor & G arre t t ,  1967; Hakes & Cairns, 1970).

Of the following two sentences , sentence (2-1) is predicted to 

be more d i f f i c u l t  to process than sentence (2-2).

(2-1) The g i r l  the boy slapped cried.

(2-2) The g ir l  whom the boy slapped cr ied .

In sentence (2-2), the r e l a t i v e  pronoun serves as the syn tac t ic  marker 

for  the clause boundary and contains spec i f ic  information on the 

syn tact ic  re la t io n  between the main and subordinate clause. The 

l i s t e n e r  using his knowledge of the grammatical rule  system knows 

th a t  the r e l a t i v e  pronoun s ignals  th a t  the second NP is the sub jec t ,  

and the f i r s t  NP is the objec t  of the t r a n s i t i v e  verb immediately

following i t .  Levelt (1971), has summarized the information the

r e l a t i v e  pronoun contains as follows: the sequence NP-j + REL + NPg + V

can occur in English surface s t ru c tu re ,  only i f  NP£ is the subject  of 

the verb, the object  of which is  NP-j. This information can be more 

d i f f i c u l t  to r e t r i ev e  in sentences where REL is deleted.
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Within a model of a semantic descr ip t ion  of language, processes 

used fo r  language comprehension are seen as s k i l l s  which r e f l e c t  

knowledge of the semantic p ropert ies  of words and th e i r  log ica l ly  

acceptable configurations within a sentence. Schlesinger (1968, p. 122) 

has noted th a t  the concept of syn tac t ic  decoding taking place in a 

semantic vacuum does not seem to agree with our i n tu i t i v e  notions 

of comprehension.

Ferreiro (1976) suggests tha t  s tudies  of syn tac t ic  understanding 

(p a r t i c u la r ly  those employing an object  manipulation task) are some­

times confounded because of the influence of c e r ta in  b e l i e f  systems

which correspond to logical  re la t io n s  within one 's  realm of exper i ­

ence. Therefore, processing of cer ta in  syn tac t ic  forms may be 

influenced by the semantic cons t ra in ts  expressed in the actor-agent  

re la t io nsh ip  within the construct ion.  She provides the example th a t  

some children may believe th a t  cats  never chase dogs but dogs do 

chase ca ts .  Based on her example one could pred ic t  th a t  such children 

would in te rp re t  (act  out) sentence (2-3) and sentence (2-4) in the 

same manner.

(2-3) The cat  chases the dog.

(2-4) The dog chases the ca t .

This study will examine one semantic variab le  in sentence 

processing,  the r e v e r s i b i l i t y  of NP-V-NP sequences as semantically 

acceptable sub jec t-ob jec t  pa irs .  Slobin (1966, 1971) d is t inguishes  

between i r r e v e rs ib le  passives,  in which the ac to r -ob jec t  re la t ionsh ip  

is  ex pe r ien t ia l ly  appropriate  in only one d i rec t io n ,  and revers ib le
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passives where e i t h e r  noun may log ic a l ly  ac t  on the other .  I r r ev e r s ib le  

passives were found e a s ie r  to comprehend and were comprehended e a r l i e r  

in the language acqu is i t ion  process than reve rs ib le  passives.  Consider 

the following sentence se ts :

(2-5a) The boy is  pushing the g i r l .

(2-5b) The g i r l  i s  pushed by the boy.

(2-6a) The g i r l  i s  watering the flowers.

(2-6b) The flowers are watered by the g i r l .

Although sentence se t  (2-5) and sentence s e t  (2-6) are syntac­

t i c a l l y  equivalent ,  s e t  (2-6) will be in te rp re ted  before se t  (2-5)

because in se t  (2-6) there  is only one log ica l ly  acceptable i n t e r ­

p re ta t ion .  Either  boys or g i r l s  may push, while flowers cannot 

water.

The notion of r e v e r s i b i l i t y  i s  re la ted  to what Cuciolli  e t .  al (1970) 

has defined as fea tu ra l  aspects of words and what Clark (1971) has 

defined as semantic markers. Both the fea tural  aspect of a word 

or the semantic marker (the terms are  t rea ted  interchangeably for 

the purpose of th i s  s tudy),  contain information about various prop­

e r t i e s  of a lexical  item which include i t s  semantically acceptable 

noun pa ir ings ,  i t s  ro le  as actor  or ob jec t ,  as well as i t s  accep­

tab le  verb pair ings .  Sentence (2-6b) is  not reve rs ib le  (and can be 

co rrec t ly  in te rp re ted  in only one d i rec t ion )  because flowers do not 

have the a t t r i b u t e  of serving as a c to r  for  the verb water , although 

they c lea r ly  may serve as the object  for  th a t  verb. Culioli  (1970) 

has performed a se r ie s  of experiments which manipulate the syn tac t ic
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posi t ion  of NP (as grammatical subject  or objec t)  with semantic 

a t t r i b u t e s  of NP within a se r ies  of sentences. She demonstrated 

t h a t ,  fo r  young ch ild ren ,  semantic a t t r ib u t e s  appear to have more 

influence than the syn tac t ic  posi t ion  of the NP in the perception 

of the sub jec t -ob jec t  r e la t io n sh ip  within the sentences she employed.

The s tudies  support her conclusion th a t  one cannot look so le ly  a t  

t ransformation r e s t r i c t i o n s  in processing but must examine r e s t r i c ­

t ions  which r e l a t e  to the fea tural  propert ies  of nouns, verbs and 

ad jec t ives  which allow them to combine in acceptable sequences.

Turner and Rommetveit (1967) studied c h i ld ren ' s  a b i l i t y  to im i ta te ,  

comprehend and produce reve rs ib le  and nonreversible  ac t ive  and pas­

sive  sentences. Nonreversible sentences were comprehended with 

less  e rro rs  un t i l  th i rd  grade where there  is  l i t t l e  va r ia t ion  due 

to sentence type.

Bever (1970) rep l ica ted  Turner and Rommetveit and noted th a t  

children u t i l i z e  r e v e r s i b i l i t y  as a fac to r  in sentence processing 

s t a r t i n g  a t  four years of age — as demonstrated by th e i r  poorer 

performance on revers ib le  passives a t  th a t  age. Before age four cues 

based on sentence noun-verb-object r e v e r s i b i l i t y  are disregarded and 

sentences are comprehended based so le ly  on perceived temporal order 

of elements.

Lempert (1978) studied comprehension of reve rs ib le  and nonrever­

s ib le  passive sentences and produced findings which are generally 

cons is ten t  with those reported above.



A th i rd  viewpoint views language processing mechanisms as d i r e c t  

represen ta t ions  of ne i the r  syn tac t ic  nor semantic based grammatical 

knowledge but r a th e r  as behavioral mechanisms which are a represen­

t a t io n  of  extra  l i n g u i s t i c  information which in te r a c t s  with the 

semantic and syn tac t ic  rules required for  the predic t ion of sentences. 

Bever & Langendoen (1976), have v isualized th is  r e la t ionsh ip  as 

follows:

External S t r u c tu r e s —̂  Perceptual —^  Internal
Mechanisms Structures

Bever & Langendoen (1976) represent  a departure from both syn­

t a c t i c  and semantic views of language processing. They claim th a t  

these language processing mechanisms are not l i n g u i s t i c  in nature ,  

but can b e t t e r  be explained by theories  within other  d i sc ip l in e s .

These processing mechanisms, which herein will be refe r red  to as 

s t r a t e g i e s ,  are general ly  viewed as a se r ies  of behaviors used for 

attainment of a concept.

While acknowledging a basic tene t  of transformational  grammar, 

t h a t  of mapping external (surface)  s t r ings  onto in ternal  s t ru c tu re s ,  

Bever & Langendoen (1976) conclude-that  the perceptual mechanism 

which ca r r i e s  out t h i s  mapping operat ion is  a t  l e a s t  p a r t i a l l y  

independent of the grammar while remaining se n s i t ive  to the e x te r ­

nal patterning of major syn tac t ic  categories .

Certain of these s t r a te g ie s  ac t  on the perceptually  s a l i e n t  

word order of items in the sentence and often group adjacent mate­

r i a l  together  as an aid in memory and organizat ion.  For example,

Bever (1970), has demonstrated th a t  young children in te r p r e t  any
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noun immediately preceeding the main verb of a sentence as the 

logical  sub ject  of the sentence. Therefore, the following three 

sentences would a l l  be in te rp re ted  as COW (ac tor)  - HORSE (o b jec t ) ,  

by a four year old ch i ld .

(2-7) The cow kisses  the horse.

(2-8) The cow is kissed by the horse.

(2-9) I t ' s  the horse th a t  the cow k isses .

There i s  evidence to ind ica te  th a t  an in te rp re ta t io n  of the Noun- 

Verb-Noun sequence in a sentence as su b je c t -v e rb -o b jec t , appears 

as a preferred s t r a te g y  for  older  ch ildren  as well (C. Chomsky, 1969).

Fodor, Bever, & Garret t  (1974, p. 345) ind ica te  th a t  adults  will

a lso  overemploy such a s t ra teg y .  Referring to t h i s  s t ra teg y  as a

canonical sentoid s t r a te g y ,  Fodor, Bever & Garret t  define i t  as 

occurring when the NP-V-NP of a sentence is assumed to be the sequence 

a c to r - a c t io n - r e c ip ie n t  i f  there  is  no clause  boundary, and i f  the 

f i r s t  verb agrees with the f i r s t  noun.

Other s t r a t e g ie s  based on order within a sequence have been 

described as a temporal order s t ra tegy .  This may be order of mention = 

order of  meaning (F ie r ,  1977), ( th i s  d isregards grammatical clause 

boundaries e n t i r e ly )  and an adjacency s t ra teg y  (Sheldon, 1977), which 

groups together  two adjacent  NPs with an adjacent n on in i t ia l  verb.

There has been considerable  support for  the notion of a sys­

tem of s t r a t e g ie s  which indiv iduals  s e l e c t i v e ly  employ in order to 

comprehend l i n g u i s t i c  m ater ia l .

Sheldon (1974), has indicated th a t  learning a language involves 

learning not to  re ly  on ce r ta in  s t r a t e g i e s ,  as well as learning to



r e s t r i c t  the use of ce r ta in  s t r a te g ie s  in those sentences where 

they do not apply. Similar views are expressed by Amidon & Carey 

(1972), Ferreiro (1976), and S in c la i r  & Bronckart (1972).

I t  is a lso hypothesized th a t  s t r a te g ie s  appear (and are  u t i ­

l ized) in a developmental sequence (Ferre i ro ,  1976), so th a t  as new 

s t r a te g ie s  appear, older ones are subordinated (Amidon & Carey, 197'2), 

or in tegrated  with newly acquired s t r a te g ie s  with the e f f e c t  of pro­

viding the l i s t e n e r  with more f l e x ib le  processing mechanisms (S inc la ir  

& Bronckart, 1972).

In summary, comprehension requires a receiver  to  obtain meaning 

from a stimulus sentence, 'paragraph o r 'p i c t u r e ,  In th i s  sense, 

comprehension is  considered a process for deriving information. 

Although the process of comprehending a sentence is  no longer viewed 

as equivalent  to the process used to describe the grammatical rule  

system of a language, there  are  opposing viewpoints regarding the 

nature of comprehension processes (which shall be refe r red  to co l ­

le c t iv e ly  as s t r a t e g i e s ) ,  and the degree to which they are d i s t i n c t  

from the grammar. This becomes important because a theory of compre­

hension s t ra tegy  based e n t i r e ly  on perceptual mechanisms (as posited 

by Bever & Langendoen, 1976), places the re sp o n s ib i l i ty  for  the 

production and perception of sentences on a theory of behavior.

This a l t e rn a t iv e  takes away much of the power of a grammatical 

model of language use. Th.e issue i s  add i t iona l ly  important in th a t  

i t  deals with the problem of how l in g u i s t i c  and perceptual fac tors  

might in te r a c t  with one another in influencing performance.



Comprehension S t ra teg ies :  Implications for the Present Study

Three competing views of processing wil l be examined in th is  

study. A fu l l  discussion of these three  views as well as relevant  

examples of performance predictions is provided in the sect ion 

Predict ions of Sentence Complexity which follows a discussion of the 

s t ruc tu res  under study. The following discussion is  intended only 

as an overview of the concept of comprehension s t ra tegy  and i t s  

implications for  the present study.

The f i r s t  view of sentence processing, which consis ts  of two 

aspects , "An Interrupt ion Hypothesis and a Clue in Surface Structure 

Hypothesis," is predicated on the assumption th a t  processing s t r a ­

tegies  are e s s e n t i a l l y  l in g u i s t i c  in nature, and posi t  syn tac t ic  

s t ruc tu res  as cues to r e t r iev ing  deep s t ru c tu re .  The c loser  the form 

of surface s t ruc tu re  resembles the form of deep s t ru c tu re ,  the eas ie r  the 

sentence will be to process. Therefore, the degree of surface s t r u c ­

ture  changes from deep s t ru c tu re  configurations such as in te r rup t ions  

in word order ,  (Slobin, 1971), or de le t ion of items, (Fodor & G arre t t ,  

1967), will render comprehension d i f f i c u l t .

A competing view of language processing,  defined as "Semantic 

Strategy" (Levelt ,  1974), dependent on the notion of a semantic model 

of language processing,  predic ts  th a t  sentences th a t  contain semantic 

c o n s t ra in ts ,  based on logical  knowledge of noun c h a r a c t e r i s t i c s ,  will 

be e a s ie r  to process than sentences in which items are not semantically 

constrained (Slobin, 1966).

A th i rd  view of sentence processing views the mechanisms 

needed to process language, as based not on e i t h e r  semantic or



syn tactic  ru le  based systems o f l in g u is t ic  descrip tion , but based

on general cognit ive p r inc ip les  (Bever & Langendoen, 1976), which

enable individuals  to ass im ila te  new information and accommodate

these information schematas (Piaget , 1974). This view is consis ten t

with a view of language processing as a re f le c t io n  of more general

cognit ive organization.

Inhelder (1978, p. 267) has s ta ted :

The whole body of findings (in Genevan Psycholinguis t ic  
research) leads us to challenge Chomsky's asser t ion  
th a t  there ex is ts  highly spec i f ic  innate capaci t ies  
which account for  the pr inciples  whereby human beings 
develop s c i e n t i f i c  theories  in order to explain physical 
phenomena. On the contrary, the progressive construc­
tion of knowledge and i t s  h e u r i s t i c  tools  (be i t  knowledge 
of the physical world, or the knowledge the child  develops 
for  dealing with his own language) is  of a highly general 
order.

This viewpoint predic ts  th a t  language processing s t r a te g ie s  would be 

constrained by organizational  pa t terns  of behavior avai lab le  to the 

child  a t  various stages of his cognitive  development. S tra tegies  

used in comprehension of spoken language will tend to be equivalent  

to s t r a t e g ie s  used in other  forms of information processing.

For example, a s t ra tegy  based on perception of item function would 

predic t  th a t  re la t ionsh ips  among items in a sentence are perceived in 

terms of t h e i r  funct ion, r e l a t iv e  to other  items in the sentence.

Items maintaining th e i r  iden t i ty  (defined funct ional ly)  r e la t iv e  

to other items in a sentence are predicted to  be eas ie r  to process 

by young ch ild ren ,  than items which change function and the child  

is  required to conserve the original  function of the item. Bever



(1976), has indicated tha t  a young child  cannot perceive a stimulus 

in two compatible ways simultaneously. Therefore, a lex ica l  item 

may not be perceived as having the two d i f f e re n t  c la s s i f i c a t io n s  

within the same sentence. For example, a noun phrase which has a 

double function as both subject  and object  of a verb will be more 

d i f f i c u l t  to comprehend than one which does not have a double function 

but ra ther  has a pa ra l le l  function. The notion of pa ra l le l  function 

as a s t r a t e g ic  determiner of  sentence complexity has been demonstrated 

in s tudies  of pronominalization (C. Chomsky, 1969; Maratsos, 1973), 

and re l a t iv e  c lauses,  (Sheldon, 1974).

Addit ionally , s t r a te g ie s  based on perception of the order of 

sentence cons t i tuen ts  such as the canonical order and temporal order 

s t r a te g ie s  discussed previously,  have been viewed as a r e f le c t io n  of 

the perceptual r e g u la r i t i e s  of more general exper ient ia l  schemata 

(Gibson, 1972), as well as a re f le c t io n  and example of s k i l l s  employ­

ing rev e r s ib i l i ty ^  and decentration^ (Beil in ,  1975).

A number of issues re l a t in g  to s t ra tegy  theory should be high­

l igh ted .  The f i r s t  is  th a t  a l l  s t r a t e g ie s ,  in order to be e f fe c t iv e ,  

must be sens i t ive  to the ru le  system of the grammar, as the ru le  

system serves as a framework of operation. The second, is  tha t

. ^Revers ib i l i ty  may be defined as the a b i l i t y  to mentally perform 
opposite act ions simultaneously (Duckworth, 1979, p. 16). As an 
example, r e v e r s i b i l i t y  allows the l i s t e n e r  to be able to separate  
a whole sentence into clauses and reuni te  the clauses.

2
Decentering may be defined as the a b i l i t y  to take into 

account several aspects a t  the same time. (Duckworth, 1979, p. 11).
As one example, applicable to a study of language processing, the 
a b i l i t y  to decenter would allow conceptualization of events from 
other  than the immediate /individual 's  r e fe ren t  poin t ,  permitt ing 
the speaker to conceptualize and verbalize the views of other 
individuals  and other re fe ren ts  in time or space.
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s t r a te g ie s  are not designed to replace grammatical r u l e s ,  which 

are variously  e f fe c t iv e  in describing and predict ing phonemic, 

morphemic, syn tac t ic  and semantic cons t i tuen ts  of a language.

Rather, these s t r a te g ie s  serve to provide e f f i c i e n t  ways of i n t e r ­

preting rules  a t  the level of performance. S t ra te g ie s ,  then, are 

performance phenomenon th a t  may be motivated by and/or s e n s i t iv e ,  

to ,  the grammatical ru les  of language, but are not id e n t i c a l ,  or 

equivalent  to ,  a l in g u i s t i c  ru le  system.

Structures  Under Study: Relative Clauses

Relative clause sentences were chosen as the syn tac t ic  s t r u c ­

ture  to be studied since these s t ruc tu re s  are acquired by older c h i l ­

dren and older  children who manifest more subt le  processing d i f f i c u l t i e s  

in the comprehension of sentences were the focus of i n t e r e s t .  Relative 

clauses are acknowledged in the l i t e r a t u r e  to be complex s t ruc tu res  

which are  l a t e  in emerging developmentally, (Menyuk, 1972; Sheldon, 

1974), and th e re fo re ,  might be expected to e l i c i t  in te re s t in g  data 

from older  children.

Addit ional ly ,  r e l a t i v e  clauses which are diverse and f l e x ib le  in 

construct ion allow for  systematic manipulation of t h e i r  elements. Such 

manipulation is  required by the hypotheses which are examined in the 

study.

A number of researchers have studied comprehension of r e l a t iv e  

clauses in both children and a d u l t s ,  however these f indings as they 

re la ted  to s t r a te g ie s  of comprehension remain in dispute.



One d i f f i c u l t y  l i e s  in the var ie ty  of r e l a t iv e  clause s t r u c ­

tures  avai lab le  fo r  study. Another d i f f i c u l t y  is  the incons is ten t  

and varied terminology employed in d i f f e r e n t  s tudies which render 

comparisons d i f f i c u l t .

Definit ion of Terms

Relative clause sentences have variously been described as 

center  embedded, l e f t  branching, pa ra l le l  r e l a t iv e  c lause ,  subject  

r e l a t i v e  clause,  subject  focus r e l a t i v e  clause.

Although l e f t  branching and center  embedding appear to be 

used synonomously in the l i t e r a t u r e ,  the other terms are used 

in te rm i t t en t ly  to describe sp ec i f ic  aspects of the function and 

focus of elements within the clause in re la t io n  to other elements 

in the sentence.

Consider the following sentences:

(2-10) The mouse chased the r a t  th a t  the bird caught. 

(2-11) The mouse chased the r a t  t h a t  caught the bird. 

(2-12) The r a t  th a t  the mouse chased, caught the bird. 

Sentence (2-10) has been re fe r red  to as a r ig h t  branching r e la t iv e  

clause sentence, object  r e l a t i v e  clause sentence, and pa ra l le l  r e l a t i  

clause sentence, with object  focus. Right branching and object  

r e l a t i v e  clauses are used synonomously while other terms r e l a t e  to 

spec i f ic  issues of subject  and focus. Sentence (2-11) fo r  example, 

is  also an example of a r ig h t  branching re l a t iv e  clause or object
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r e l a t i v e  clause but with subject  focus. Sentence (2-11) is  considered 

the re fo re ,  nonparallel since r a t  serves a dual function as objec t  of 

the main clause and subject  of the r e l a t iv e  clause.

The need to c l a r i f y  terminology is  important in order to prevent 

issues of  pos i t ion ,  function and focus from becoming experimentally 

confounded. This study will employ the sentence types and terminology 

defined by Sheldon (1974, 1977).

Consider the following:

(2-13) The bear th a t  b i te s  the wolf kicks the hippo.

(2-14) The bear tha t  the wolf b i te s  kicks the hippo.

In sentence (2-13),  the focus noun, bea r , is  serving as the 

actor  of both verbs,  and th e re fo re ,  the sentence exhib i ts  para l le l  

function. This sentence wil l be refe rred  to as a subject  r e l a t iv e  

clause with subject  focus. In sentence (2-14), bear is f i r s t  the 

object  of the verb b i t e , and then the actor  (subject)  of the verb 

kick . Thus the sentence exhib i ts  nonparallel function. This sen­

tence will be re fe r red  to a a subject  r e l a t iv e  clause with object  

focus. Addit ional ly ,  examine the following two sentences:

(2-15) The bear b i te s  the wolf th a t  kicks the hippo.

(2-16) The bear b i tes  the wolf th a t  the hippo kicks.

Sentence (2-15) will be defined in th is  study as an object  r e l a ­

t iv e  clause sentence, because the r e l a t iv e  clause ( tha t  kicks the 

hippo), r e fe r  to the object  the main c lause ,  wolf . Furthermore, 

th i s  sentence is  defined as having subject  focus as the r e l a t iv e  

pronoun t h a t , which re fe rs  to the co -re fe ren t ia l  NP wolf, serves



as the subject  of the r e l a t iv e  clause .  In summary, sentence type 

(2-15), will be refe rred  to as an object  r e l a t iv e  clause with subject

focus. In sentence (2-16),  the r e l a t i v e  clause continues to serve

as the object  of the main c lause ,  however, the r e l a t iv e  pronoun, th a t

(wolf) serves as the object  in the r e l a t iv e  clause "hippo kicks wolf."

Therefore, sentence (2-16), is defined as an object  r e l a t iv e  clause 

with object  focus.

Table 1 located on the following page i l l u s t r a t e s  these examples.

The re la t ionsh ip  between function and focus terminology in 

these sentence types can be summarized as follows:

When the function of the re l a t iv e  clause corre­

sponds with the focus of the r e l a t iv e  pronoun 

within the c lause ,  the co -re fe ren t ia l  noun will 

also be exhibi t ing pa ra l le l  function.  When the 

function of the r e l a t iv e  pronoun of the clause 

is not the same as the focus of the clause,  the

noun which is  co -re fe ren t ia l  to the r e l a t iv e  pronoun

may also be seen to exhib i t  nonparallel function.



Table 1

Description o f Relative Clause Sentences

Sentence Type Code Description Example

Subject Relative Clause Sentence 
with Subject Focus

(Center Embedded or Left 
Branching)

Ss Relative Clause modifies subject  
of main clause. Relative pronoun 
serves as subject  o f  r e l a t iv e  
(subordinate) clause.

The bear th a t  b i te s  
the wolf kicks the 
hi ppo.

Subject Relative Clause Sentence 
with Object Focus

(Center Embedded or Left 
Branching)

So Relative clause modifies subject  
of main clause .  Relative pronoun 
serves as objec t  o f  r e l a t iv e  
(subordinate) clause.

The bear tha t  the 
wolf b i te s  kicks 
the hippo.

Object Relative Clause Sentence 
with Subject Focus 

(Right Branching)

Os Relative Clause modifies object  
of main clause. Relative pronoun 
serves as subject  of r e l a t iv e  
(subordinate)  clause.

The bear b i te s  the 
wolf th a t  kicks the 
hippo.

Object Relative Clause Sentence 
with Object Focus 

(Right branching)

Oo Relative Clause modifies object  
of main clause. Relative pronoun 
serves as object  of r e l a t iv e  
(subordinate) clause.

The bear b i te s  the 
wolf th a t  the hippo 
kicks.

CO
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Predictions of Sentence Complexity

In terrupt ion  Hypothesis

Slobin (1971, p. 352), notes th a t  a sentence with an i n t e r ­

ruption or rearrangement of l i n g u i s t i c  uni ts  is  more d i f f i c u l t  to 

process than a sentence th a t  does not contain an in te rrup t ion  or 

rearrangement. The In terrupt ion  Hypothesis predic ts  th a t  a center  

embedded clause (subject  r e l a t i v e  clause) i s  more d i f f i c u l t  to 

process than a r ig h t  branching r e l a t i v e  clause ,  (object  r e l a t iv e  

clause sentence. Degree of embedding is  seen as d i r e c t ly  proportional 

to the degree of d i f f i c u l t y  encountered in comprehending a sentence 

(N. Chomsky, 1965; Miller & Isard ,  1964). Center embedding is  seen 

as an in te r rup t ion  of the l in g u i s t i c  uni t  th a t  places a burden on 

the memory of rece iver  (Mil ler ,  1962).

Slobin (1971) s t a te s  th a t  the g rea te r  the separation between 

re la ted  parts  of a sentence, the grea te r  the tendency th a t  the 

sentence will  not be adequately processed, " . . . b o th  adults  and 

children have d i f f i c u l t y  in dealing with material interposed be­

tween re la ted  parts  of a sentence." (1971, p. 354).

Consider the following sentences:

(2-17) The r a t  th a t  the mouse chased caught the bird.

(2-18) The mouse chased the r a t  th a t  caught the bird.

I t  is  reasonable to predic t  th a t  sentence (2-17) will be more 

d i f f i c u l t  to process than (2-18) because in sentence (2-17) the 

r e l a t i v e  c lause, ( tha t  the mouse chased) in te r rup ts  the main
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clause ,  (the r a t  caught the b i r d ) and separates the cons t i tuen ts  

within th a t  clause (the r a t . . . c a u g h t  the b i r d ).

This prediction has been supported by child  language acqui­

s i t io n  data as young children have been observed to acquire control 

of center  embedded r e l a t i v e  clauses l a t e r  than r ig h t  branching 

r e l a t i v e  clauses (Menyuk, 1972). Menyuk, (1977, p. 93) observed 

th a t  expansions of subject  in a sentence by a r e l a t i v e  clause are 

s t i l l  ra re  a t  age seven. Levin and Kaplan (1970), and Sheldon (1977), 

demonstrated th a t  r ig h t  branching r e l a t iv e  clauses are e a s ie r  to compre­

hend than center  embedded r e l a t i v e  clauses for  adu lts .

However, an e a r l i e r  study (Sheldon, 1974), using children as 

sub jec ts ,  found no d ifference  in processing of center  embedded and 

r ig h t  branching. Hakes, Evans and Brannon (1976), found performance on 

center  embedded, superior  to performance on r ig h t  branching r e l a t iv e  

clause sentences when dependent measure was sentence paraphrase.

Baird and Koslick (1974) found no d if ference  in recognition accuracy 

between the two sentence types and concluded th a t  they are both encoded 

equally well,  although verbatim reca l l  of s e l f  embedded sentences was 

in f e r io r  to recal l  for  r ig h t  branching sentences.

A number of researchers believe th a t  d i f f i c u l t y  encountered in 

producing and comprehending r e l a t i v e  clauses is not dependent on an 

in te rrup t ion  fac to r ,  but can be a t t r ib u te d  to other  fac to rs .

Clues in Surface Structure  Hypothesis:

This hypothesis predic ts  th a t  the complexity of a sentence
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increases as the exp l ic i tnes s  (with which i t s  surface s t ru c tu re  con­

f ig u ra t io ns  represents  i t s  underlying deep s t ruc tu re )  decreases 

(Fodor, 1971).

Both the In terrup t ion  Hypothesis and the Clues in Surface Struc­

tu re  Hypothesis are generated from a theo re t ica l  perspective th a t  empha­

s izes  the primacy of syn tac t ic  information in sentence comprehension.

The clues in surface s t ru c tu re  hypothesis would predic t  th a t  r e l a ­

t iv e  clause sentences in which the r e l a t iv e  pronoun is deleted will 

be harder to process than r e l a t iv e  clause sentences in which the 

r e l a t i v e  pronoun is  maintained. Sentence (2-19) would be predicted 

to be more d i f f i c u l t  to process than sentence (2-20).

(2-19) The dog chased the snake the donkey b i t .

(2-20) The dog chased the snake th a t  the donkey b i t .

In sentence (2-20) the r e l a t i v e  pronoun t h a t , which re fe rs  to the co- 

r e f e re n t i a l  noun snake, serves as the syn tac t ic  marker for  the 

r e l a t i v e  clause boundary and s igna ls  the decoder th a t  the second 

NP is  the sub jec t ,  and the f i r s t  NP is  the object  of the t r a n s i t i v e  

verb, b i t .

Previous research has demonstrated tha t  react ion  times increase 

when the r e l a t i v e  pronoun is dele ted and paraphrase accuracy decreases

when the r e l a t i v e  pronoun is deleted (Fodor & G arre t t ,  1967; Hakes &

Cairns, 1970).

Semantic Clue Hypothesis

Semantic clue hypothesis would pred ic t  tha t  r e l a t iv e  clauses 

in a constrained semantic r e la t ionsh ip  to other items in the sentence
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will be e a s ie r  to process than r e l a t i v e  clauses which contain an un­

constrained re la t ionsh ip .  This prediction is  cons is ten t  with Slobin 's  

(1966) discussion of revers ib le-nonrevers ib le  passive sentences 

mentioned e a r l i e r  in th i s  paper.

Consider the following:

(2-21) The book tha t  the boy reads i s  in te re s t in g .

(2-21 a ) Boy reads book.

(2-21b) Book reads boy.

(2-22) The g i r l  th a t  the boy sees is smiling.

(2-22a) Boy sees g i r l .

(2-22b) Girl sees boy.

Sentences (2-21) and (2-22) are sy n ta c t ic a l ly  equivalent ,  but in 

sentence (2-21) the l i s t e n e r  is able to u t i l i z e  semantic information 

to understand the actor  and object  of the act ion read , since books 

do not have the semantic property of being able to be the actor  of 

read (which boy does). Books, however, may serve as the object  of 

read. Books then can only co rrec t ly  be in te rp re ted  as serving as the 

ob jec t ,  but not the ac to r ,  of the  verb in the sentence. Therefore, 

in te rp re ta t io n  (2-21a) i s  semantically acceptable , while in t e r p r e t a ­

t ion  (2-21b) ,  i s  not. In sentence (2-22), e i th e r  noun could be the 

objec t  of see . Both in te rp re ta t io n s  (2-22a), g i r l  sees boy, and 

(2-22b) boy sees g i r l , are semantically acceptable.

I t  would be predicted there fore ,  t h a t  i f  a s t ra tegy  based on 

semantic information is  u t i l i z e d ,  sentence (2-21) would be eas ie r  

to comprehend than sentence (2-22). I f  a s t ra tegy  based on other
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than semantic information is  employed, both sentences will be com­

prehended with equal ease.

Schlesinger (1968), studying the e f fec ts  of semantic cons t ra in ts  

on visual processing of center  embedded re l a t iv e  clause sentences in 

college age subjects concluded th a t  doubly embedded sentences were eas ie r  

to decode i f  they contained semantic cues which paired each appropriate  

noun with i t s  verb. Fluck (.1979) found th a t  semantic cons t ra in ts  did 

not f a c i l i t a t e  ch i ld ren ' s  comprehension of subject  r e l a t iv e  clauses 

except with the youngest age group ( f iv e -y e a r -o ld s ) . This is prob­

ably because older chi ldren reached ce i l ing  for  subject  r e l a t iv e  clauses.  

Object r e l a t i v e  clauses sentences, produced general ly more e rro rs .

Object r e l a t iv e  clauses with constrained (nonreversible)  re la t ionsh ips  

received more correc t  responses than nonconstrained sentences for  a l l  

age groups. However, St ick and Norris (Note 3) found th a t  semantic cueing 

did not a f f e c t  ease of comprehension in s ingle and doubly center  em­

bedded r e l a t i v e  clause sentences with subject  and object  focus.

I t  is l i k e ly ,  as Bever (.1970) has suggested, t h a t  semantic cues 

will e f f e c t  processing of some sentences but not o thers .  Perhaps 

a s t ra teg y  employing semantic cues would be used se lec t iv e ly  by the 

hearer as a function of degree of s t ruc tu ra l  complexity of the 

sentence and the heare r ' s  individual capacity to e f f i c i e n t l y  u t i l i z e  

o ther  s t ra tegy  systems.

Function/Order Hypothesis

This hypothesis predicts  th a t  -relationships among items in a 

sentence are preceived in terms of t h e i r  function, r e l a t iv e  to other
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items in a sentence and to perceptually  observed sequences in 

which they occur.

One performance p red ic t ion ,  pa ra l le l  funct ion,  derives from a 

general psychological p r inc ip le  tha t  in a closed system a component 

of a stimulus cannot serve two opposite functions a t  the same time

(Bever & Langendoen, 1976), so th a t  a sentence in which a noun is

the subject  of one clause and the object  of another is more complex 

than a sentence in which a noun re ta in s  i t s  original  function.

(Whether the noun serves as subject  or ob jec t ,  in tneory, is i r r e l e v a n t . )

Sheldon (1977) has defined the pa ra l le l  function hypothesis as 

follows:

In a complex sentence, i f  core feren t ia l  NP's have 

the same grammatical function in t h e i r  respect ive

clauses ,  then th a t  sentence will be e a s ie r  to pro­

cess than one in which the core feren t ia l  NPs have 

d i f f e r e n t  grammatical functions.  The pa ra l le l  func­

t ion hypothesis predic ts  th a t  in sentence processing, 

the grammatical function of the r e l a t i v e  pronoun will 

be in te rp re ted  to be the same as i t s  antecedent.

Sheldon (1974) defines an order hypothesis as follows:

A surface s t ru c tu re  in which the underlying word 

order is preserved is  eas ie r  to process than one 

in which the underlying word order is  not preserved.

Levelt (1977) r e fe rs  to the s t ra tegy  resu l t ing  from th is  hypoth­

es is  as a temporal s t ra tegy  while Fodor, Bever and Garret t  (1974)
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r e fe r  to i t  as a canonical sentoid s t ra tegy  or a canonical s t ra tegy  

however, both opera t iona l ly  define the s t ra tegy  as in te rp re t ing  

every sequence NP + (Aux+) V + NP as agent-ac t ion-objec t .

A canonical or temporal order s t ra teg y ,  has been demonstrated 

by children as young as two years (Bever, 1970), as well as by an 

adult  population (Fodor, Bever & Garre t t ,  1974), and a - ; " ^ ? t r i c  pop­

ulation (F ier ,  1977). I t  has also been documented as occurring for  

other languages (Ferre i ro ,  1976; S in c la i r  & Bronckart ,: 1972; Slobin, 

1971).

Gibson (1972) suggests th a t  the populari ty  of th i s  s t ra tegy  re su l ts  

from i t s  conformity to the perceptual r e g u la r i t i e s  of the real 

world. In real world events somebody does something to rec ip ien ts  

of act ion.  Levelt (1974) indicates  tha t  temporal order is a popular 

s t ra tegy  because i t  works - -  in other words, the processor achieves 

a high degree of successful in te rp re ta t io n  because the most common 

order of elements in an English sentences conforms to a temporal, 

subject-verb-objec t  re la t ionsh ip .  However, Bever and Langendoen (1976) 

and Antinucci (1979) a studying di.schronic change in language, discuss 

the frequency of S-V-0 orders in many Indo-European languages as r e ­

f lec t in g  ra ther  than determining comprehension mechanisms.

Antinucci 0979 ,  p. 145) argues

" . . . t h a t  p r incip les  of s t ruc tu ra l  nature and pr inciples  
of perceptual nature are in c o n f l i c t  in languages 
of the SOV type because of the r e l a t iv e  clause construc­
t ion .  The way in which a r e l a t iv e  clause is s t ructured 
in an SOV language is  an obstacle  to i t s  e f fec t ive  
perceptual p rocess ing . . . t h i s  c o n f l i c t  i s  one of the major



fac to rs  determining the diachronic change of a language
from an OV to a VO typology.

Although the process of diachronic language change is beyond 

the scope of th i s  study and will not be discussed fu r th e r ,  i t s  r e l a ­

t ionship  to the notion of  s t ra tegy  deserves fu r ther  a t ten t ion .

Sheldon (.1974, 1977) has demonstrated th a t  both children and adults  

employ a systematic s t ra tegy  for  comprehension of r e l a t iv e  clause 

sentences which is based on both the underlying function of the 

noun phrase and on temporal ordering of elements and suggests,  fu r th e r ,  

t h a t  s t ra tegy  preference changes with the age of the subject

Para l le l  Function

Sheldon (1974), studying three-and f ive-year  olds in an object  

manipulation task ,  tes ted  what she termed the para l le l  function 

hypothesis and found th a t  posit ion of the r e l a t iv e  clause in the

sentence as predicted by the in te r rup t ion  hypothesis was not s i g n i ­

f i c a n t .  She noted th a t  a child  encounters d i f f i c u l t y  when processing 

a r e l a t iv e  clause a t  two points:

a. Finding the noun phrase th a t  the r e l a t iv e  clause

modifies, and

b. Finding the grammatical function of the re la t iv ized  

noun phrase.

An overreliance on an extraposi t ion  s t ra tegy  to determine the 

antecedent to the r e l a t iv e  pronoun in r igh t  branching (object)
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r e l a t i v e  clause sentences and overre l iance on a pa ra l le l  function 

s t ra tegy  in determining re la t io n  of  r e l a t iv ize d  noun phrase accounted 

for  most comprehension e r ro rs .  To c la r i f y  her f indings ,  consider 

the next group of sentences:

(2-23) The man saw the boy whom the g i r l  h i t .

(2-24) The boy who h i t  the g i r l  saw the man.

(2-25) The man saw the boy who h i t  the g i r l .

(2-26) The boy whom the g i r l  h i t  saw the man.

In sentence (2-23) the underlying re la t io n  is "The man sees the 

boy", and "The g i r l  h i t s  boy". The focus i s  on the object  in both 

parts  of the sentence. The word bo^ has pa ra l le l  function, i t  is 

the object  in both the main and r e l a t i v e  clause. Another example 

of a sentence in which a noun exhib i ts  s im ila r  pa ra l le l  function 

is sentence (2-24). Here the underlying re la t io n  is "Boy sees man," 

and "Boy h i t s  g i r l " .  The word boy, again has a pa ra l le l  function,  

for  i t  is the subject  in both the main and the r e l a t i v e  clause. 

However, here, the focus is  on boy, as the subject  of both parts 

of the sentence, ra ther  than the objec t  as in sentence (2-23). In 

sentence (2-25) the underlying r e la t io n  is "man sees boy" and "boy 

h i t s  g i r l " .  The word boy does not have a pa ra l le l  function; i t  is 

the objec t  in the main c lause,  and the subject  in the r e l a t iv e  clause.

Para l le l  function sentences (2-23) and (2-24) were found e a s ie r  

to comprehend than sentences (2-25) and (2-26) where the r e l a t iv ize d  

noun has a s p l i t  function.
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The notion of a pa ra l le l  function s t ra tegy  has been confirmed 

by Davis and Blaisdel l  (1975), studying normal and hearing impaired 

ch i ld ren ,  and by Wallach and Goldsmith (Note 4) ,  studying comprehension 

of subject  pa ra l le l  and nonparalle l r e l a t iv e  clause sentences in 

learning disabled and normal achieving children.

Ferreiro (1976) studied comprehension and expression of r e la t iv e  

clauses in English, French and Spanish in chi ldren ranging in age 

from four years f ive  months to eleven years ,  and demonstrated th a t  

s t r a te g ie s  employed in r e l a t iv e  clause comprehension change as func­

t ion of the age of the chi ld .  However, the most frequent  e r ro r  type 

resu l ted  from what she labels  a ro le  conserving or pa ra l le l  function 

s t ra tegy .  Role conserving s t r a te g ie s  appeared most frequently  in 

children under age six or seven (thus duplicat ing Sheldon's r e s u l t s  

with young children (age three to f iv e ) .  After the age of seven, 

s t r a te g ie s  based on word order (in English) came to replace e a r l i e r  

s t r a te g ie s  employed. I t  would appear appropriate  in l ig h t  of these 

findings to reexamine the re s u l t s  of the Davis and Blaisdell  (1975) and 

Wallach and Goldsmith (Note 4) s tu d ies ,  both of which dea l t  (in part)  

with disabled populations to determine i f  t h e i r  findings of pa ra l le l  

function s t r a te g ie s  with a population older than Sheldons' and 

Ferre i ros '  might be the r e s u l t  of the disabled populat ion 's  use of 

what Ferreiro (.1976, p. 240) terms a "primitive role  conserving 

s t ra tegy" .  The r e s u l t s  could provide some in te res t ing  implications 

for  a theory of learning and language d i s a b i l i t y .
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Fluck (1979) compared comprehension of Subject Relative Clause 

sentences with subject  focus (Ss) and Object Relative Clause 

sentences with subject  focus (Os) and found the l a t t e r  more d i f ­

f i c u l t  to comprehend for  children as old as nine years of age.

He accounts for his f indings by explaining th a t  Ss sentences can 

be co r re c t ly  in te rpre ted  using a pa ra l le l  function s t ra tegy  (the 

f i r s t  noun serves as ac tor  in re la t io n  to the remaining nouns in 

the  sentence) whereas employing a pa ra l le l  function s t ra tegy  

y ie lds  incorrec t  in te rp re ta t io ns  of Os sentences. Unfortunately, 

the usefulness of the study is limited as issues of posit ion of the 

r e l a t iv e  clause (as subject  or object)  are confounded with focus of 

the  r e l a t i v e  pronoun (as subject  or object)  within the clause.

Sheldon (1977) found some evidence of a pa ra l le l  function s t r a t ­

egy employed by college students in comprehending re l a t iv e  clauses 

but noted th a t  i t  was not the primary s t ra tegy  employed. Fier (1977) 

studying an adult  population noted a preference for a pa ra l le l  

function s t ra tegy  (indeed her re su l t s  for  order of sentence d i f f i ­

cu l ty  duplicated Sheldon's (1974) r e s u l t s  with ch i ld ren) .  However,

Fier  believes tha t  these r e s u l t s ,  e spec ia l ly  the increased d i f f i ­

cu l ty  of subject  r e la t iv e  clause sentence with object  focus as compared 

with the equally nonparallel objec t  r e l a t iv e  clause sentence with 

subject  focus can be explained b e t t e r  by an order of elements 

s t ra tegy .
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Order of Elements

The desire  to maintain an in ta c t  S-V-0 order within sentences 

accounts in a number of s tudies  for  errors  made in the production 

and comprehension of r e l a t i v e  clauses.

Menyuk (1977) notes tha t  unt i l  age seven, chi ldren tend not to 

crea te  sentences which permute S-V-0 re la t ionsh ips  in the main 

clause and speculates tha t  th i s  may p a r t i a l l y  account for  the 

l a t e  emergence of center  embedded (subject)  r e l a t iv e  clauses in 

c h i ld ren ' s  speech.

Slobin (1971, p. 348) has indicated th a t  an early  and universal 

operat ing pr inc ip le  requires th a t  the l i s t e n e r  and speaker "pay 

a t ten t ion  to the order of words and morphemes."

A discussion of a word order s t ra tegy  as a processing mech­

anism in r e l a t i v e  clause sentences must address the influence of the 

clause boundary in processing. Caplan (1972); Townsend, Qttaviano 

and Bever (1979), among o thers ,  have demonstrated the perceptual 

sa l ience of the clause in sentence perception. This evidence has 

been well reviewed (Bever & Langendoen, 1976) and will not be repeated 

here. Levelt (1974) notes th a t  a temporal s t ra tegy  (defined e a r l i e r  

in th i s  paper) i s  applied to a surface s t r in g  (sentence) which has 

already been segmented to a cer ta in  degree and th a t  the basic uni t  

of segmentation is the clause .  Bever and Langendoen (1976) note tha t  

a primary perceptual s t ra tegy  is to t r e a t  a s t r ing  consis t ing of 

a nominal phrase as the beginning of an internal  s t ruc tu re  sequence 

and t r e a t  t h e  verb phrase (opt ionally  including a nominal) as the 

end of such a sequence.



Relative clauses are  in te re s t in g  to study because the shared 

nominal and verb in in te rnal  s t ru c tu re s  are  often in te r rup ted  in 

surface s t ru c tu re  by a dependent c lause.  Thus, the r e l a t i v e  clause 

construct ion ( p a r t i c u la r ly  in sub ject  r e l a t iv e  clause sentences) 

provides an opportunity to examine the influence of clause bounda­

r i e s  in the app l ica t ion  of an order s t ra tegy .

Consider the following sentences:

(2-27) The woman th a t  the  man h i t  went to the police.

I f  the hearer (or reader) f i r s t  breaks the sentence in to  c lauses ,  

and then applies  an order s t ra teg y ,  the following m is in te rp re ta t ion  

could r e s u l t :

(2-27a) Woman h i t  man, woman went to police.

I f  an order s t r a te g y  is  applied before, or in the absence o f ,  segmen­

t ing  the sentence into i t s  construent  c lauses ,  the e n t i r e  surface 

s t r in g  would be t rea ted  as a un i ta ry  e n t i t y  re su l t in g  in an order 

s t ra tegy  which is equivalent  to a s t ra tegy  Bever (1970) has labeled 

as "order of mention equals order or meaning." This would r e s u l t  

in the following m is in te rp re ta t ion :

(2-27b) Woman h i t  man, man went to the police.

Although Bever demonstrates th a t  an order of mention equal to 

order of meaning s t ra teg y  is employed by very young children in the 

processing of passive sentences,  the applica t ion  of such a s t ra tegy  

in the processing of multi clause sentences is  unclear .

The scarc i ty ,  of l i t e r a t u r e ,  which addresses the order of s t r a t ­

egy applica t ion  renders i t  d i f f i c u l t  to draw any conclusions con­

cerning the influence of segmentation into  clause s t ra tegy  as
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preceeding an order of elements s t ra tegy  for  the processing of 

r e l a t iv e  clauses. This d i f f i c u l t y  is  due in large par t  to the 

var ie ty  of terms being used to describe order s t r a t e g ie s .  For 

example, Fier (1977) re fe rs  to a temporal order s t ra tegy  which in­

t e rp re ts  noun-verb-noun sequences as S-V-0. The noun preceding 

the verb is viewed as the ac to r ,  the noun following the verb is. 

viewed as the objec t .  The role  of clause boundaries is  not c l a r i ­

f ied .  Wallach (1977) defines a canonical order recency s t ra tegy  

which in te rp re t s  the l a s t  noun-verb-noun in a sentence as S-V-0.

So, a canonical order - recency s t ra tegy  would provide the follow­

ing m is in te rp re ta t ion  for  sentence (2-27).

(2-27c) Man h i t  woman, man went to police.

Sheldon (1977) finds evidence for an order s t ra tegy  in adults  

which she c a l l s  an adjacency s t ra tegy  in which two s p a t ia l ly  adja­

cent noun pairs  are in te rpre ted  as being in an actor-object .  r e l a ­

t ionship .

Bever and Langendoen (1976, p. 120), c i t in g  an e a r l i e r  study con­

ducted by Bever,note tha t  the order of "assign clause boundaries 

s trategy" versus the "employ an order stra tegy" changes with the age of 

the child  "so th a t  chi ldren a t  one age tend to reca l l  (and ac t  out 

with toys) the f i r s t  nominal s t r in g  they hear,"  even i f  i t  is a 

dependent clause (e.g. dog jumped in (16a) dog f e l l  in (16b).

Children a t  another age tend to recal l  the main clause "nominal 

. . .v e rb "  and to drop the dependent clause (they recal l  the dog 

fe l l  in (16a and b).
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(16a) The dog th a t  jumped f e l l .

(16b) The dog f e l l  th a t  jumped.

Baird and Koslick (1974), and Hakes, Evans and Brannon (1976), 

studying adults  found evidence for  a canonical sentoid order s t ra tegy  

by demonstrating th a t  r e l a t i v e  clauses with subject  focus were eas ie r  

to comprehend than r e l a t i v e  clauses with object  focus. They argue 

th a t  objec t  focus r e l a t i v e  clauses v io la te  canonical order in the 

dependent c lause ,  while subject  focus sentence maintains canonical 

order. Therefore, a s t ra tegy  which in te rp re t s  surface s t r in gs  •

within a clause as S-V-0 will cause subject  focus sentences to be

in te rp re ted  c o rrec t ly  while object  focus sentences will be mis interpre ted.

H. D. Brown (1971) studying th ree - fo u r - f iv e  year old children in a 

sentence to p ic ture  match demonstrated th a t  the chi ldren provided more 

correc t  responses for  subject  focus sentences than for  object  focus 

sentences.

Stick and Norris (Note 3) compared the performances of learning 

disabled and normally achieving children on single and double embedded 

(subject)  r e l a t i v e  clause sentences with subject  and object  focus.

Toy manipulation was the dependent var iab le .  Their f indings con­

firmed Brown's. Subject focus sentences received more co rrec t  respon­

ses than did o b jec t  focus sentences.

However, as a r e s u l t  of the sentences types they employed H. D. 

Brown's (1971) and Stick and N orr is 's  (Note 3) f indings could be 

accounted for  equally well using a pa ra l le l  function s t ra tegy  predic t ion.
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Examine the following subject  r e l a t iv e  clause sentences with 

subject  and object  focus (sentences (2-28) and (2-29) respec t ive ly ) .

(2-28) The man th a t  pushes the boy throws the b a l l .

(2-29) The man th a t  the boy pushes throws the b a l l .

A canonical sentoid s t ra tegy  which is  sens i t ive  to clause boundaries 

would y ie ld  the following in te rp re ta t io n s  for  the subject  focus 

sentence (2-28).

(2-28a) Man pushes boy, man throws ba l l .

Note however, tha t  t h i s  in te rp re ta t io n  is  equally cons is ten t  with the 

predict ions of the pa ra l le l  function hypothesis,  as the re la t iv ize d  

noun man is serving as actor  r e l a t i v e  to both other nouns boy and

ball within the sentence. This argument also can be extended to

sentence (2-29), subject  r e l a t iv e  clause with object  focus. Em­

ploying a pa ra l le l  function s t ra tegy  or a canonical order s t ra tegy  

sen s i t iv e  to clause cons t ra in ts  y ie lds  the same ( incorrec t)  i n t e r ­

pre ta t ion  for  sentence (2-29).

(2-29a) Man pushes boy, man throws b a l l .

Wallach (1977) suggests th a t  younger normally achieving children 

may u t i l i z e  a canonical order s t ra tegy  for processing r e l a t i v e  

clauses but by age nine years six months, are  employing correc t  

comprehension processes which r e s u l t  in no errors  on e i th e r  subject  

focus or object  focus, subject  or object  r e l a t iv e  clause sentences.

In summary, four major funct ion/order  s t ra tegy  patterns are 

demonstrated by children in processing r e l a t iv e .c l a u s e s .  These 

are out l ined on Table 2 which is on the following page.
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Table 2

Strategy Pat terns Employed by Children in 

Processing Relative Clauses3

Incorrect  S tra teg ies  Employed

1. Paral le l  Function

Relativized noun maintains i t s  

function as actor  or object  through­

out the sentence.

2. Canonical Order 

Noun-verb-noun sequences within a 

clause are  in te rp re ted  as actor-  

a c t io n - rec ip ien t .

3. Recency: Canonical Order

Last noun-verb-noun clause corre­

sponds to ac to r -ac t io n - rec ip ie n t .

4. Order of Mention 
Ord'er of  Meaning

1st  noun ac tor  on 2nd noun

2nd noun actor  on 3rd noun

Resulting Responses 

Tiger chases elephant 

Tiger h i t s  g i r a f fe

2. Tiger chases elephant 

Tiger h i t s  g i r a f fe

3. Elephant chases t i g e r  

Elephant h i t s  g i r a f fe

4. Tiger chases elephant 

Elephant h i t s  g i ra f fe

a
Example Stimulus: "The t i g e r  th a t  the elephant chases, h i t s  the

(So type) g i r a f f e . "
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Reported findings regarding the s e n s i t i v i t y  of order s t r a te g ie s  

to clause boundary co n s t ra in ts ,  or the order in which order s t r a te g ie s  

or segmentation s t r a te g ie s  are applied, remain incons is ten t .  One 

might conclude th a t  the nature of the s t r a te g ie s  employed and possibly 

the order in which they are employed are a r t i f a c t s  of the l in g u i s t i c  

s t ru c tu re ,  the c h a ra c te r i s t i c s  of the decoder and the nature of the 

task .



CHAPTER III  

METHOD

Design

This study employs a f a c to r ia l  design to examine the e f fec t  

of syn tac t ic  form, semantic cons t ra in t  and mode of presentation on the 

performance of groups of reading disabled and normally achieving th ird  

grade and six th  grade subjects .

The following are independent va r iab les ,  and between group 

fac to rs .

D i s a b i l i t y .

A. Reading Disabled

B. Normally Achieving 

Grade

A. Third Grade

B. Sixth Grade

Table 3 which is on the following page represents  a summary 

of group types.

The following variables are within group, repeated measures.

(Each subject  within each, grade and d i s a b i l i t y  received a l l  possible  

treatments arr ived a t  through the combination of each of the following 

v a r i a b le s ) :

Structural  Relation 

Subject Relative Clause Sentence with Subject Focus - Ss 

Subject Relative Clause Sentence with Object Focus - So 

Object Relative Clause Sentence with Subject Focus - Os
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Table 3

Summary of Group Types and Number of Subjects 

in Each Group.

GRADE LEVEL
DISABILITY

3rd Grade 6th Grade

Normal Group I Group II

40 subjects 40 subjects

Reading Group III Group IV

Disabled 40 subjects 40 subjects
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Object Relative Clause Sentence with Object Focus - Oo 

Subject Relative Clause Sentence with dele ted re l a t iv e  

pronoun - Sod

Object Relative Clause Sentence with deleted r e l a t iv e  

pronoun - Ood 

Semantic Relation

Constrained N-V-0 re la t ionsh ip  in r e l a t i v e  clause (non-reversible)  

Non-constrained N-V-0 re la t ionsh ip  in r e l a t i v e  clause ( revers ib le )  

Mode of Presentat ion 

Visual - (reading)

Auditory - ( l i s ten in g )

Treatment combinations are  summarized on the following page 

in Table 4.

Subjects

Eighty th i rd  grade and eighty six th  grade students served as subjects  

for  th i s  study. For each lev e l ,  ha lf  the chi ldren se lec ted  were reading 

d isabled,  while the other ha lf  were normally achieving.

Reading disabled and normal groups were matched for age, I .Q . ,  and 

socio-economic s t a tu s ,  and were in age/grade appropriate  placements. All 

subjects  had an I.Q. within 90 to 120 (average I.Q. for  school age 

population from which most subjects  were drawn is  114), as measured by 

the California  Test of Basic S k i l l s  (short  form), and/or Weschler 

In te l l igence  Scales for  Children.

The reading disabled group was funct ional ly  a t  l e a s t  twelve months, 

but not more than three years below grade lev e l ,  as measured by the



Table 4

Treatment Combinations: Sentence Type X Condi t ion X Mode of  P resen ta t ion

X ? o f  P resen ta t io ns
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Code

Ssc

Ssn

SScc

SSnc

Soc

Son

Socc

Sonc

Socd

Sond

Ooc

Oon

Oocc

Oonc

Oocd

Oond

Osc

Osn

Oscc

Osnc

Mode of  P resen ta t ion

Sentence Type

Subject  Re la t ive  Clause 
with Subjec t  Focus

Condi t ion

cons tra ined

Auditory Visual 

# o f  P resen ta t ions

Subject  Re la t ive  Clause 
with Subjec t  Focus

Coordinate fo r  Subject  
Re la t ive  Clause

Coordinate fo r  Subject  
Re la t ive  Clause

Subjec t  Re la t ive  Clause 
with Object  Focus

Subject  Relaive Clause 
with Object  Focus

Coordinate for  Subject  
Re la t ive  Clause with 
Object  Focus

Coordinate for  .Subject 
Re la t ive  Clause with 
Object  Focus

Reduced Subject  Re la t ive  
Clause with Object  Focus

Reduced Subject  Re la t ive  
Clausa wi th Object  Focus

Object  Re la t ive  Clause 
with Object  Focus

Object  Re la t iv e  Clause 
with Object  Focus

Coordinate for  Object  
R e la t ive  Clause with 
Object  Focus

Coordinate fo r  Object  
R e la t ive  Clause with 
Object  Focus

Reduced Object  Re la t ive  
Clause wi th Object  Focus

Reduced Object  Re la t ive  
with Object  Focus

Object  Re la t ive  Clause 
with Subject  Focus

Object  Re la t ive  Clause 
with Subject  Focus

Coordinate fo r  Object  
Re la t ive  Clause with 
Subject  Focus

Coordinate for  Object  
Re la t ive  Clause with 
Subject  Focus

uncons tra ined 2

cons t ra ine d  1

uncons tra ined 1

con s t ra ined  2

uncons tra ined 2

cons t ra ined  1

uncons tra ined 1

co ns t ra ined  2

uncons t ra ined 2

con s t ra ined  2

uncons tra ined 2

cons t ra ined  1

uncons t ra ined 1

cons t ra ined  2

uncons trained 2

con s t ra ined  2

unconst ra ined 2

cons t ra ined  1

uncons tra ined 1
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Woodcock Reading Test,  or equivalent ,  and were receiving some form of 

remedial reading in s t ruc t ion  within a public shool s e t t i n g ,  but were 

not diagnosed as having any concurrent emotional, physical or language 

problems, as estimated by a Team Evaluation consis t ing  of licensed 

s p e c i a l i s t s  within each of the above areas .

All subjects  passed standard school screening fo r  visual and 

hearing d e f i c i t s .  None of the children manifested any morphologic 

or syn tac t ic  problems in t h e i r  spontaneous expressive language, as 

determined by examiner and teacher judgment.

The population sampled was white, middle c lass  and enrolled in 

three  demographically s im ila r  public surburban school systems in 

Massachusetts.

C harac te r is t ic s  of the sample are outlined in Appendix A.

Materials

Description of Stimulus Materials 

Relative Clauses.

Six types of r e l a t iv e  clause sentences:

Subject r e l a t i v e  clause with subject  focus

Subject r e l a t iv e  clause with object  focus

Reduced Subject r e l a t i v e  clause with object  focus 

Object r e l a t i v e  clause with subject  focus 

Object r e l a t i v e  clause with object  focus 

Reduced object  r e l a t iv e  clause with objec t  focus

Each type of r e l a t i v e  clause was represented in a semantically

constrained and semantically unconstrained condition in the subordinate 

clause.
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C o n tro l/F ille r  Sentences

Coordinate or cojoined sentences were included in th i s  study as 

control sentences. Coordinate or conjoined sentences , defined here 

as a sentence which contains two clauses comprised of a subject-verb  -  

object  and which are separated by the conjunction "and." Coordinate 

sentences were developed which are equal in length (based on number 

of words) and u t i l i z e d  the same lex ica l  items as r e l a t i v e  clause 

sentences. Addit ional ly ,  noun change or preservation of noun function 

across clauses as subject  or ob jec t  of the verb was manipulated to 

conform to the functional  r e la t ionsh ips  contained within each type of 

r e l a t iv e  clause sentence .used.

In summary, coordinate sentences were equivalent  to r e l a t iv e  clause 

sentences in length,  vocabulary, functional re la t ionsh ips  and mode of 

presentation.

Coordinate sentences, the re fo re ,  were designed to serve as con­

t r o l s  for  problems in general a t t en t io n  to ta sk ,  memory and individual 

word decoding as influences on performance.

A memory probe which tapped S-V-0 re la t ionsh ips  in each clause 

was attempted during a p i l o t  p ro jec t .  For a sentence such as "The boy 

th a t  kicked the b a l l ,  kissed the g i r l . "  Subjects were asked "What 

kicked what?", "What kissed what?" This proved too d i f f i c u l t  for 

younger disabled subjects .  An a l t e rn a t iv e  probe was attempted. "Who 

kicked?". "Who was kissed?" This e l i c i t e d  more responses, but f a i led  

to provide continuous response flow which could reveal s t r a te g ie s  

employed. An object  manipulation response (which had been employed
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in an e a r l i e r  p i l o t ) ,  worked well and subjects  enjoyed i t .  Problems 

in an intermodal t r a n s fe r  which might confound object  manipulation task ,  

have been control led for  in screening condition #3, and by inclusion 

of coordinate sentences in presentat ion.

Control for  Vocabulary

Sentences were contro l led  for  vocabulary by employing a limited 

number of  nouns and verbs judged to be appropriate  for  beginning 

readers by a panel of s ix  elementary school administrators and 

reusing these nouns and verbs in a counterbalanced design across 

a l l  sentence types within both modes of presenta tion.

Verbs were chosen because they can be c lea r ly  demonstrated and
O

are famil ia r  to children.  All were represented in present tense.

Verbs chosen were: 

kicks chases

b i te s / e a t s ^  kisses

pushes picks

Nouns chosen were se lec ted on the basis  of t h e i r  f a m i l i a r i ty ,  

t h e i r  ease of represen ta t ion ,  t h e i r  f l e x i b i l i t y  in pair ing with 

se lec ted  verbs within constrained and unconstrained subject  verb 

and ve b object  re la t ionsh ips .  Each human noun was represented by 

commercially avai lab le  9-11 inch manipulative dol ls  (Sunshine Family). 

Animal and inanimate nouns were represented by p la s t i c  toys.

^Sheldon (1974) .noted differences in performance as a function 
of verb composition: two const i tuen t  (jump over) vs. one cons t i tuen t
(chase). Although Fier (1977) found no d ifference  in performance as 
a r e s u l t  of verb type, verb type is control led  by employing only 
single  cons t i tuen t  verbs.

^Items are t rea ted  interchangeably for  s t y l i s t i c  va r ia t ion .



Nouns chosen were:

Human Animal Inanimate

boy dog ball

g i r l rabb i t apple /cheese /carro t

lady/woman cat flower

man mouse wagon

snake

baby donkey/horse

All items are combined in noncausal N-V-N-V-N sentences.

That i s  cons is ten t ly  used as r e l a t iv e  pronoun, as i t  is  viewed

as acceptable for  both animate a-nd inanimate p r e f e r e n t i a l  nouns.

(Huddleston, 1971; Langendoen, 1973).

Procedures:

A. Screening Procedures:

1. Each subject  was asked to read individual f lash  cards

containing the verbs and nouns used in the study to 

control fo r  word decoding d i f f i c u l t i e s .

2. Each subject  was asked to point to the correct  toy upon 

naming by examiner, and upon being shown an appropriate 

f lashcard to control for  comprehension of lexical  items.

3. Each subject  was asked to ac t  out simple ac t ive  sen­

tences - 3 a u d i t o n a l l y  presented and 3 v isua l ly  

presented, to control for  comprehension of each verb

employed in the study, as well as d i f f i c u l t i e s  in

inter-modal t r a n s fe r ,  and a b i l i t y  to follow d i rec t io n s .
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B. Experimental Procedures:

Each subject  received s ingle  sentence presenta t ions .  Stimulus 

sentences were separated into two presenta t ions;  A and B.

Each presentation was counterbalanced for  vocabularly, s t r u c ­

tu ra l  complexity and semantic condition. Half the subjects 

within each grade and group, received Presentation A a u d i t o n a l l y  

and Presentat ion B, v isua l ly .  The other ha lf  received Presen­

ta t ion  B a u d i to r ia l ly  and Presentat ion A v isua l ly .

Order of presentat ion for  each sentence within Set (A) and 

Set (B) was randomized (Mendenhall, 1971), with the cons t ra in t  

t h a t  ident ica l  sentences did not appear consecutively.

Sentences which were a u d i to r ia l ly  presented were read to the 

subjects  by the examiner. During visual p resen ta t ion ,  subjects  

were handed an index card containing a single  typed stimulus 

sentence. Subjects were asked to l i s t e n  to /o r  read the sentence.

Up to three  auditory r e p e t i t io n s  were provided on request;  read­

ing for  individual sentences was not timed, but subjects were 

required to give the card back to the examiner before beginning 

object  manipulation.

Subjects were ins t ruc ted  "to make the toys do what the 

sentence says."  The Examiner recorded on a score sheet the exact 

response of the subject .  Sample score sheets are represented in 

Appendix B and C. Each subject  received 32 visual and 32 auditory 

presenta tions .  Treatment combinations are presented in Table 4. 

Table 5 presents stimulus sentences employed in Presentation A.
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Table 6 presents stimulus sentences employed in Presentation

B.



72

Table 5

Sentences Employed in a Presentat ion A (Non Randomized Order)

Code # Stimulus

Ssc la  The donkey th a t  pushes the wagon kicks the man.
Ssc 2a The boy th a t  kicks the ball b i tes  the apple.
Sscc 3a The boy chases the ball and the dog b i te s  -the ca r ro t .
Ssn 4a The man th a t  chases the boy kisses the lady.
Ssn 5a The boy th a t  kicks the g i r l  pushes the man.
Ssnc 6a The lady kisses  the baby and the lady chases the dog.
Soc 7a The boy th a t  the dog b i te s  kicks the b a l l .
Soc 8a The lady th a t  the snake b i tes  picks the flower.
Socc 9a The ca t  chases the mouse and the mouse eats the cheese.
Socd 10a The snake the man kicks b i tes  the baby.
Socd 11a The man the dog b i te s  kicks the b a l l .
Son 12a The dog th a t  the snake b i te s  chases the donkey.
Son 13a The baby th a t  the  g i r l  pushes kisses the lady.
Sonc 14a The boy kissed the gir l  and the man kicked the boy.
Sond 15a The man the g i r l  pushed chased the boy.
Sond 16a The man the boy kissed pushed the man.
Ooc 17a The g i r l  picked the flower th a t  the rab b i t  b i t .
Ooc 18a The dog chased the ball th a t  the donkey kicked.
Oocc 19a The boy picked the apple and the horse eats  the apple.
Oocd 20a The dog chases the wagon the donkey pushes.
Oocd 21a The g i r l  kicks the ball the dog catches.
Oon 22a The woman kisses the g i r l  tha t  the man chases.
Oon 23a The boy kicks the g i r l  t h a t  the lady pushes.
Oonc 24a The baby kisses  the lady and the man kicks the lady.
Oond 25a ' The dog chases the snake the donkey b i te s .
OOnd 26a The donkey chases the dog the snake b i t e s .
Osc 27a The dog chases the rabb i t  th a t  ea ts  the c a r ro t .
Osc 28a The ca t  chases the mouse th a t  eats  the cheese.
Oscc 29a The donkey kicks the lady and the lady picks the flower.
Osn 30a The woman kisses the g i r l  tha t  chased the man.
Osn 31a The boy kicks the man th a t  pushed the g i r l .
Osnc 32a The dog chases the snake and the snake b i te s  the horse.
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Table 6

Stimulus Sentences Employed in Presentation B (Non Randomized Order)

S t imulus Sentences

g i r l  t h a t  picks the flower pushes the wagon, 
boy th a t  eats  the candy catches the b a l l ,  
baby pushes the ball and the baby b i tes  the apple, 
boy th a t  pushed the man kicked the g i r l ,  
man th a t  kissed the lady chased the boy. 
boy pushes the g i r l  and the boy kisses the lady, 
g i r l  t h a t  the snake b i te s  catches the b a l l ,  
mouse th a t  the ca t  chases eats  the cheese, 
donkey kicked the lady and the lady picks the flower, 
boy the dog b i te s  kicks the b a l l ,  
r ab b i t  the  dog chases eats  the c a r ro t ,  
g i r l  t h a t  the boy pushed kicked the horse, 
lady th a t  the man kissed pushed the baby, 
horse kicks the donkey and the dog b i tes  the horse.

Code £ Stii

Ssc lb The
Ssc 2b The
Sscc 3b The
Ssn 4b The
Ssn 5b The
Ssnc 5b The
Soc 7b The
Soc 8b The
Socc 9b The
Socd 10b The
Socd 11b The
Son 12b The
Son 13b The
Sonc 14b The
Sond 15b The
Sond 16b The
Ooc 18b The
Oocc 19b The
Oocd 20b The
Oocd 21b The
Oon 22b The
Oon 23b. The
Oonc 24b The
Oond 25b The
Oond 26b The
Osc 27b The
Osc 28b The
Oscc 29b The
Osn 30b The
Osn 31b The
Osnc 32b The

rabb i t  eats  the flower th a t  the g i r l  picks, 
dog chases the wagon and the boy pushes the wagon, 
man catches the ball the lady kicks, 
boy kicks the mouse the cat  chases, 
snake b i t  the dog th a t  the donkey chased, 
baby kicked the lady th a t  the man kissed, 
boy kicks the g i r l  and the lady pushes the g i r l ,  
man chased the g i r l  the woman kissed, 
lady pushed the boy the horse kicked, 
horse kicks the ca t  th a t  chases the mouse,
dog b i t  the boy th a t  kicked the b a l l ,
dog chases the rabb i t  and the rabb i t  eats  the ca r ro t ,  
baby kicked the boy th a t  kissed the g i r l ,
dog b i tes  the horse tha t  chases the donkey.

The man pushes the g i r l  and the g i r l  kisses the lady.



CHAPTER IV 

RESULTS

Scoring Procedures

Categorizat ion into Response Types

Sentences were judged correc t  i f  both of  the Actor-Action- 

Object r e la t ionsh ips  contained in each sentence were enacted 

co rrec t ly .  Order of clause enactment was not a dependent measure. 

Responses were coded into a numerical symbol system consis t ing  of 

one out of a possible  e ight  d i g i t s ,  each- d ig i t  representing a s ingle  

mutually exclusive response type. Response types which are r e f l e c ­

t iv e  of the use of a p a r t i c u la r  comprehension s t ra tegy  are summa­

rized on Table 7 which is located on the following page.

These e ight  categories of responses account for  every response 

type produced. Assignment of a numeric code to a p a r t i c u la r  response 

category was a r b i t r a r y ,  since numeric labels  do not correspond to 

any predetermined hierarchy or in terval  of e r ro r  sever i ty  but 

c o n s t i tu te  a nominal scale .

Each response type coded was variously  transformed into  a 

binary system with 0 = absence of response type iso la ted  and 1 = 

presence of response type in order to obtain mean scores which con­

s t i t u t e d  the basis of the s t a t i s t i c a l  analysis .
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Table 7

Desc rip t ion  o f  Response Categor ie s  U t i l i z e d  by Normally 

Achieving and Reading Disabled Third and S ixth Grade 

Subjects  in the Comprehension o f  Re la t iv e  Clause 

Sentence-s and Control  Sentences.

Response Category Code Desc r i p t i on3

Cor rec t 1 Sub jec ts  enactment matches 

both S-V-0 r e l a t i o n s h i p s  

in sentence.

Cannonical Order/  

Recency

2 Las t  N-V-N sequence wi thin 

sentence in te r p r e te d  as 

S-V-0.

Temporal o r  order  of  

mention = order  of 

meaning

3 Any ad jacen t  N-V-N sequence 

i s  in t e r p r e t e d  as S-V-0 d i s ­

rega rding c l ause  boundar ies .

P a r a l l e l  Function 4 Rela t iv i ze d  noun mainta ins  

i t s  funct ion  as sub jec t  or  

o b j e c t  throughout  sentence.

Ex t r apos i t ion 5 Object  r e l a t i v e  c l ause  always 

i n t e r p r e t e d  as i f  i t  i s  e x t r a ­

posed su b je c t  modif ie r .

Mutual Action S All nouns preceeding the 

main ( c lause )  verb combine 

to  perform a l l  ac t ions  

s pe c i f i e d  by the verbs in 

the  sentence on a l l  nouns 

fol lowing the main c l ause 

verb.

Nonsyntact ic Error 7 Su b s t i t u t io n  o f  l exica l  

i terns.

Incomplete Response 3 Only one S-V-0 r e l a t i o n s h i p  

i s  enacted.

aSample enactments f o r  each response category within  each sentence 

type are presented in the Appendix.



Means as Proportions of  Correct Responses

Mean scores presented in the Tables cons is ten t ly  r e f l e c t  mean 

number of items answered co rrec t ly .  Items answered correc t ly  

received a score of one (1) an incorrec t  response to an item was 

coded as zero (0). The minimum score for  any item was 0 and the 

maximum score was 1. Means of  scores for  any item or group of 

items were obtained by adding up the scores for  a l l  the items 

under consideration {this  was equivalent  to a cumulative score 

of number of  items correct)  and dividing these cumulative scores 

by the number of items (represented in tab les  as N_). Means then 

would t h e o re t i c a l ly  range from .000 ( i f  a l l  item scores were 0) 

to 1.000 ( i f  a l l  scores were 1).

Using th i s  device of dummy coding (Winer, 1972) which is  

defined as allowing a variab le  to be 1, when a c h a r a c t e r i s t i c  (in 

th i s  case co r rec t  response ) i s  present and 0, when a c h a ra c te r i s t i c  

is absent provides means which are equivalent  to the proportion of 

observations (n_) in which the correc t  response is  present  

(Wallis & Roberts, 1956; pp. 226, 240). Therefore, means also 

represent  the proportion of items receiving a correc t  response.



Effects o f Grade, Group, Syntactic S tructure , Semantic Constraint

and Modality.

A f iv e  fac to r  ( 2 x 2 x 2 x 6 x 2 )  analysis  of variance was 

created in compliance with the experimental design outl ined in the 

proceeding chapter. The following between subject  and within sub­

j e c t  (repeated) fac to rs  and leve ls  of the fac tors  are re fe r red  to 

by these labe ls :

Between subject  va r iab les :

GRADE - (2 leve ls )  - Grade 3 (3)/Grade 6 (6)

GROUP - (2 leve ls )  - Normal Readers (1)

Disabled Readers (2)

Within sub jec t  repeated measures:

SEMANTIC CONDITION - (2 leve ls )  - Constrained (c)

Nonconstrained (n)

SENTENCE TYPE - (6 levels )  -

Object Relative Clause with object  focus - (Oo)

Object Relative Clause with object  focus and

deleted r e l a t iv e  pronoun (Ood)

Object Relative Clause with subject  focus - (Os)

Subject Rela tive Clause with object  focus - (So)

Subject Rela tive Clause with ob jec t  focus

and deleted r e l a t iv e  pronoun - (Sod)

Subject Rela tive Clause with Subject Focus - (Ss)



MODALITY - (2 leve ls )  - Auditory (A)

Visual (V) .

Due to large number of variables  acceptable levels  of t e s t  s i g n i ­

ficance for the Analysis of Variance procedure was s e t ,  following 

convention, a t  £  < .01 (Cohen & Cohen 1975, pp .159-160). The 

e f fe c t  of  GRADE was s ig n i f i c a n t ,  £(1,  156) = 96.43, £  < .0001 

as was the e f f e c t  of GROUP, £(1 ,  156) = 274.41 , £ <  .0001. There 

was no s ig n i f ic a n t  in te rac t ion  between GRADE and GROUP, £(1 ,  156) 

5.06, £  < .02.

Table 8, representing mean correc t  responses for  Normal 

Achieving and Reading Disabled Groups as a function of Grade 

reveals  th a t  scores increased as a function of Grade and tha t  

normally achieving subjects  in both grades .achieved higher scores 

than th e i r  reading disabled peers. One exception is th a t  s ixth 

grade disabled readers achieved lower scores than the normal 

th i rd  graders.  The Analysis of Variance t a b le ,  (Appendix E), 

demonstrates th a t  Group accounts fo r  more of the variance tnan 

Grade.

The e f f e c t  of Semantic Condition was s ig n i f i c a n t ,  £(1 ,  156) = 

959.81 , £  < .0,001.

Table 9, representing mean or proportion of  correc t  item 

responses made by normally achieving and disabled th i rd  and six th  

grade subjects  as a function of semantic condition indicates  tha t  

a l l  subjects achieved higher mean scores in sentences presented in
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Table 8

Mean3 Correct Responses By Item Made in the Comprehension of 

Relative Clause Sentences by Normally Achieving and Reading 

Disabled Groups as a Function of Grade in School.

Grade Total Row Mean

Group n 3 b

Normal 3840 .828 .914 .871

Reading Disabled 3840 .618 .752 .633

Column mean

.712 .833

a
Mean as discussed in the  Introduction to th i s  sect ion is 

synanomous with proportion of correct  responses due to the 

coding system employed.
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Table 9

Mean Correct Response By Item Made by Normally Achieving and 

Disabled Third and Sixth Grade Subjects in the Comprehension 

of Relative Clause Sentences as a Function of Semantic Condition.

Group N

Semantic Condition

n(non-constrained) c(constrained)

Third Grade

N 960 .683 •973

RD 960 .331 .843

Ttl for Grade 3 1920 .532 .911

6th Grade

N 960 .838 • 990

RD 960 .579 ,925

Ttl for Grade 6 1920 .708 . • 957

Total for  Group

N 1920 .760 .982

RD 1920 .480 .886 .

Column Totals

3840 .620 .934



81

semantically constrained condit ions. There was a s ig n i f ic a n t  i n t e r ­

action between Grade and Condition, £(1 ,  156) = 41.25, £ <  .0001 

and between Group and Condition, £(1 , 156) = 83.64, jo < .0001.

The in te rac t io n  between Grade x Group x Condition was not s i g n i f i ­

can t ,  £ (1 ,  156) = 5.06, p_ < .6816. The in te rac t io n  between Grade 

x Condition and Group x Condition can be understood through exam­

ining Figure 1 on the following page, which represents  mean, or 

proport ion o f ,  co r rec t  responses of th i rd  and s ix th  grade normally 

achieving and reading disabled subjects  for  sentences with con­

s t ra ined  and nonconstrained semantic r e la t io n sh ip s .

Although a l l  subjects  in both groups and grades did b e t t e r  in the 

semantically constrained sentences,  the s teeper  slope of the two lower 

l ines  suggest th a t  d if ferences  in semantic condit ion has more of an 

e f f e c t  on the scores of the reading disabled as compared to the 

normally achieving group and th a t  d if ferences  in semantic condition 

a lso has more of an e f f e c t  on the scores of the th i rd  grade subjects  

than on the s ix th  grade subject .  The f igure  a lso i l l u s t r a t e s  tha t  

the range of mean scores is smaller on constrained sentences than on 

nonconstrained sentences suggesting th a t  performance differences 

between groups and grades are less  pronounced in constrained senten­

ces than in unconstrained sentences.

The e f f e c t  of sentence type was s ig n i f i c a n t ,  £(5,  780) = 79.63,

£  < .0001.. Tables 10 and 11 which are on the following pages present 

the means for  the e f f e c t  of sentence type as well as a l l  the following 

in te ra c t io n s .  These in te rac t ion s  were s ig n i f ic a n t :
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Table 10

Means of Correct Responses Made by Third and Sixth Grade Normally 

Achieving and Reading Disabled Subjects in the Comprehension of 

Relative Clause Sentences as a Function of Sentence Type.

<
Sentence Type

Group N Oo Ood 0s So Sod SS

Third Grade

N 320 .881 .878 .940 . 800 .703 .768

RD 320 .703 .637 .812 . 503 .384 .650

Total 640 .792

r^to .876 . 651 .543 .709

Sixth Grade

N 320 .953 .943 .956 .925 . 75C .953

RD 320 .784 .790 .843 .734 .534 .825

Total 640 .871 .887 .900 .829 .642 .889

Group Totals

N 640 .920 .910 .948 .862 .726 .86U

RD 640 .743 .714 .828 .618. .459 .737

Column Totals

1280 .832 .812 .888 .740 .593 .799



Table 11

Means of Correct Responses Made by Third and Sixth Grade Normally Achieving 
and Reading Disabled Subjects in the Comprehension of Relative Clause 

Sentences as a Function of Sentence Type and Semantic Condition.

Sentence Type

Group N Oo Ood Os So Sod SS

Semantic Condition

n c n c n c n c n c n c

Third Grade

N (1) 160 .768 .993 .775 .981 .887 .993 .625 .975 .481 .925 .562 .975

RD (2) 160 .487 .918 .412 .862 .681 .943 .212 .7.93 .168 .600 .325 .975

Total for  Grade 3 320 .628 .956 .593 .921 .784 .968 .418 .884 .325 .762 .443 .975

Sixth Grade

N 160 .937 .981 .887 1.000 .912 1.000 .862 .987 .525 .975 .906 1.000

RD 160 .612 .956 .681 .900 .718 .968 .525 .943 .275 .793 .662 .987

Total for  Grade 6 320 .775 .968 .784 .950 .815 .984 .693 .965 .400 .884 .784 .993

Group

N 320 .853 .987 .831 .990 .900 .996 .743 .981 .503 .950 .734 .987

RD 320 .550 .937 .546 .881 .700 .956 .368 .868 221 .696 .493 .981

Column Totals

640 .701 .962 .689 .935 .800 .976 .556 .925 .362 .823 .614 .984

aMeans are equivalent to proportions of correc t  responses.
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GRADE X TYPE, F(5, 780) = 6.86, £  < .0001
t

GROUP X TYPE, F(5, 780) = 6.97, £  < .0001 

CONDITION X TYPE, F(5, 780) = 22.80, p_ < .0001 

GRADE X CONDITION X TYPE, F(5, 780) = 9.12, £  < .0001

GROUP X CONDITION X TYPE, F(5, 780) = 4.06, £  < .001

The following in te rac t ions  were not s ig n i f ic an t :

GRADE X GROUP X TYPE, F(5, 780) = 1.36, £  < .24

GRADE X GROUP X CONDITION X TYPE, F(5, 780) = .97, £  < .44

Since sentence type proved to be a s ig n i f ic a n t  main e f f e c t ,  a 

Duncan Multiple-Range Test was performed to rank and determine the 

s ignif icance  of the d ifferences  between a l l  possible  sets  of means 

representing each of the s ix  levels  of th is  e f f e c t .  Means u t i l i z e d  

for  performing the Duncan are provided in the column to ta l s  on Table 

10. Ranking of response d i f f i c u l t y  for  the six  levels  of sentence 

type in descending order i s  SOD, SO, SS, OOD, 00 and OS. However, 

applica t ion of the Duncan t e s t  reveals th a t  only four of the six 

levels  of sentence type means were s ign f ican t ly  d i f f e r e n t  (jd < .01). 

Most d i f f i c u l t  level SOD

Second most d i f f i c u l t  level SO

Third most d i f f i c u l t  level SS-00D-00

Easiest  level OS

Duncan t e s t s  were repeated on means of the s ig n i f ic an t  in te rac t ions  of 

Sentence Type x Group, and Sentence Type x Grade. The re su l ts  of these 

addit ional  Duncan t e s t s  are reported on Table 12 wiiich is located on 

the following page.
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Table 12

Ranking of Order of Sentence D if f icu l ty  fo r  Third and 

Sixth Grade Subjects and Normally Achieving and Reading
ab

Disabled Subjects as determined by The Duncan Multiple Range Test.

a
Group

Sign if ican t  Levels of Rank Order 

of Sentence Type in Decreasing 

Order of D if f icu l ty .

I.  Normally Achieving Sod

So

Ood - SS - 00

OS

II .  Reading Disabled Sod

So

Ood - Ss - Oo

Os
a

Grade

Third Grade Sod -

So - SS

Ss - OOd

Ood - 00

Os

Sixth Grade Sod

So - Ood - 00 - SS

Ood - Oo - Ss - Os
a

df = 5,180.

b
_£ < .01.
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Table 11 indicates  th a t  means scores for  each level of sentence 

type change as a function of grade and group. Sixth graders achieve 

higher scores on a l l  sentence types than do th i rd  graders and normal 

subjects  achieve higher mean scores for  a l l  sentence types than do 

reading disabled subjects .  However, Table 12 indicates  th a t  for each 

group .and for  each grade, Sod remains the most d i f f i c u l t  sentence, 

receiving s ig n i f ic a n t ly  < .01) lower mean or proportion of, 

co rrec t  responses than any of the f ive  other  sentence types and Os 

remains the e a s ie s t  sentence (p_< .01). Within these parameters, order 

of sentence d i f f i c u l t y  was the same for  the reading disabled and 

normally achieving group, but d ifferences between the th i rd  grade 

and the s ix th  grade are evident. For the six th  grade, an order of 

sentence d i f f i c u l t y  (with the exception of Sod) is less d i s t i n c t ,  

probably r e f le c t in g  the overall  high mean scores achieve cby the 

normal s ix th  graders on a l l  sentence types.

The in te rac t ions  of Condition x Type x Grade and Condition x 

Type x Group are i l l u s t r a t e d  in Figure 2 which is  located on the 

following page.

This f igure  i l l u s t r a t e s  the information previously out lined 

regarding tne influence of both semantic and syn tac t ic  s t ru c tu re  on 

processing. Althougn the reading disabled group (Group 2) achieved 

the lowest mean scores o v e ra l l ,  performance for  both groups and for 

both grades was influenced by the e f fec ts  of both sentence type and 

semantic condit ion. Addit ionally ,  the pattern  of tne influence of 

these e f fe c t s  (although not the degree) appears s imilar  for  a l l  four 

sample subsets.
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The f ina l  potential  source of va r ia t ion  within the design, 

MODALITY, was not s ig n i f ic a n t ,  £(1 , 156) = 5.26, < .02. Tests

of the e f fe c t s  of in te rac t ions  of modality with each of the 

other  fac tors  in the design were not s ig n i f ic a n t .  They are l i s t e d  

in the Analysis of Variance Table (Appendix E) for  the reader ' s  

reference.

Table 13 indicates  th a t  mean scores achieved by subjects as a 

function of modality are very s im ila r  when group and grade are held 

constant . When these means are graphically  displayed (see Figure 3) 

i t  is c lea r  tha t  although overall  performance d ifferences between 

grades and between groups occurred, performance levels .d 'id not 

change as a r e s u l t  of mode of presentation.

The re la t io nsh ip  between auditory and visual modalities  will be 

examined in the following sect ion.

Correlation Between Auditory and Visual Modalit ies:

Correlations of auditory with visual modalities  were obtained 

u t i l i z i n g  a number of dependent measures. Pearson product moment 

co rre la t ion  of scores on a l l  individual items achieved in the 

auditory modality £N= 3840) with’ a l l  individual items achieved in 

the visual modality (£ = 3840) yielded a s ig n i f ic an t  moderate posi t ive  

corre la t ion  between modali ties  {r_ = .405, = < .0001 ). However,

when th i s  procedure was repeated u t i l i z in g  means of individual item 

scores as a function of Grade, Group, Condition and Sentence Type,

(N_ = 48) the corre la t ion  c o e f f ic ien t  showed an almost perfect



90

Table 13

Mean9 Response of Sixth and Third Grade Normally Achieving and 

Reading Disabled Subjects on the Comprehension of Relative Clause

Sentences as a Function of Mode of Presentat ion.

f Mode of Presentation

Group N Auditory Visual

Third Grade

N 960 .843 .813

RD 960 .630 .600

Total 1920 .737 .706

Sixth Grade

N 960 .920 .908

RD 960 • 746 .757

Total 1920 .833 .832

Group Totals

N 1920 .882 .86G

RD 1920 .688 .678

Column Totals

3840 .785 .769

Means are equivalent  to proportions of  correc t  responses.
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r e la t ionsh ip  between auditory and visual scores (r_ = .984, p < .0001). 

This l a t t e r  co rre la t ion  which is i l l u s t r a t e d  in Figure 4 would suggest 

th a t  means in each modality are f a i r l y  s tab le  and move in the same 

d irec t ion  for  each group and grade wnen.sentence type and condition 

are held constant.

Correlations of mean scores within each grade and group subset 

(presented in Table 14) were uniformly high (jr = .954 - r. = .993).

Spearman rank-order co rre la t ion  for  ranking of order of d i f f i c u l t y  

of sentence type across auditory and visual modalities  also yielded a 

high posi t ive  corre la t ion  - ( r^  = .868, £  < .0001).

Pearson product moment co rre la t ions  of dichotomous data (phi 

co rre la t ions )  of e r ro r  types made within each modality were also 

obtained. This was accomplished by collapsing of each response 

type (as outlined e a r l i e r  in th i s  chapter) into a binary system.

Each e r ro r  type then had a range of 0-1, a r t i f i c i a l  mean scores of 

e r ro r  types could then be obtained for each response- type. This 

co rre la t ion  matrix (Table 15) demonstrates s ig n i f ic a n t  posi t ive  

co rre la t ions  for  each e r ro r  type.

Correlations across auditory and visual modalities based on e rror  

type as a function of sentence type were obtained and are presented 

in Table 16. S ign if ican t  corre la t ions  were obtained for  major s t r a t ­

egies employed within each sentence type, but there was no corre la t ion  

for  less  popular s t ra tegy  types.

Signif icant  co rre la t ions  across auditory and visual modalities 

were obtained for  the following s t r a te g ie s :
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Table 14
a

Correlation Coeffic ients  for  Auditory and Visual Mean Scores 

Achieved by Third and Sixth Grade Normally Achieving and Reading 

Disabled Subjects on Semantically Non-constrained Relative Clause 

Sentences.

Auditory Mean Score

Group and Grade 3-1

3-2

6-1

6-2

Visual Mean Score

Group and Grade

3 - 1 

,986 

, 0003

3 - 2 6 -  1

,970 

, 001

,993 

, 0001

954 

, 003

a
Cells represent  co rre la t ion  coeff ic ien t /p robab i l i ty  l e v e l .
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Table 15

Correlation Matrix for  Frequency of U t i l iz a t io n  of Response 

Categories over Auditory and Visual Modalities (Listening and 

Reading) by Third Grade and Sixth Grade Normally Achieving and 

Reading Disabled Children in the Comprehension of Relative

Clause Sentences.

Auditory

Visual Response Category

Response Category Correct 2 3 4 5 6 7 8

Correct .405*

2 .260*

3 .421*

4 .231*

5 .304*

6 .095*

7 .089*

8 .073*
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Table 16

Stra teg ies  Employed by Third and Sixth Grade Normally Achieving 

and Reading Disabled Subjects as a Function of Sentence Type. 

Correlations between Auditory and Visually Presented Sentences.

Response Category

Sentence Typea Correct Canonical Temporal Paral le l  Extraposi tion Other

OOD .33 n.s . .36 .26 .40 n .s .

00 .25 n .s . .25 n .s . .17 .31b

0 s .24 - - .17 .42 - •

So .40 .17 .33 .21 n.s . n .s .

Sod .42 .29 .38 .25 n . s . . 21°

Ss .51 - .54 - n.s . . 29C

Note. In cer ta in  instances no responses within a s t ra tegy  pattern

occurred or occurred infrequently  - such columns are marked
(I II

anumber of responses = 640 for  each sentence type.

^clause omission.

cnonsyntactic e r ro r .
★
All co rre la t ions  s ig n i f ic a n t  a t  £ <  .0001 unless otherwise noted.
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Temporal s t ra tegy  (response type 3) and pa ra l le l  function 

(response type 4) co rre la ted  s ig n i f i c a n t ly  across a l l  sentence types. 

Extraposition s t ra tegy  (response type 5) was s ig n i f ic a n t  across 

auditory and visual presenta t ions  of  objec t  r e l a t i v e  clause sentences 

with object  focus. Canonical order s t r a te g ie s  co rre la ted  s ig n i f i c a n t ly  

across auditory and visual presenta t ions  for  a l l  Subject Relative 

Clause Sentences.

Analysis of Response Types as a Reflect ion of Stra tegy Use.

Due to the i n t e r e s t  in category of incorrec t  response as r e f le c t in g  

overuse or inco rrec t  employment of comprehension s t r a t e g i e s ,  frequen­

c ies  and percentages of responses within categories  are presented on 

Table 17.

As incorrec t  response categories  are independent, and mutually, 

exclusive,  chi square t e s t s  were conducted to determine s ign if icance  

of d if ferences  in proportions of types of incorrec t  responses. All 

chi square t e s t s  were s ig n i f ic a n t  (g_ < .0001). Chi square d if ferences  

in proportions of inco rrec t  response categories  between groups was 

s ig n i f ic a n t  , x2 (18) = 164, £  < .0001 indicat ing th a t  sample subsets 

were not responding with the same pat tern  of e r ro rs .  As expected, 

the frequencies of responses within a given category of e r ro r  type 

(h e re in a f te r  refe r red  to as s t r a t e g y ) , occur in inverse re la t ion sh ip  

to the number of co rrec t  responses made. Thus, reading disabled 

su b jec ts ,  who produced fewer co rrec t  responses than the normal



Table 17

Frequency and percentage of Errors within Each Response Category Which are 
Produced by Third Grade and Sixth Grade, Normally Achieving and Reading 

Disabled Subjects in the Comprehension of Relative Clause Sentences.

Grade and Group Response Category Total Incorrect
1 2 3 4 5 6 7 8 Responses

Third Grade - 1591 78a • 130 42 49 7 11 12 329
Normal 4.57 7.61 2.46 2.87 0.41 0.64 0.70 19.26

23.71 39.51 12.77 14.89 2.13 3.34 3.65
• 40.21 18.28 14.09 22.07 8.43 13.25 10.26

Third Grade - 1181 68 322 83 114 38 41 73 739
Disabled 3.98 18.85 4.86 6.67 2 .2 2 2.40 4.27. 43.27

. 9.20 43.57 11.23 15.43 5.14 5.55 9.88
35.05 45.29 27.85 51.35 45.78 49.40 62.39

Sixth Grade - 1756 15 75 46 14 2 4 8 164
Normal # 0 .8 8 4.39 2.69 0.82 0 .1 2 0.23 0.47 9.60

9.15 45.73 28.05 8.54 1 .2 2 2.44 4.88
7.73 10.55 15.44 6.31 2.41 4.82 6.84

Sixth Grade - 1444 33 184 127 45 36 27 24 476
Disabled 1.93 10.77 7.44 2.63 2 .11 1.58 1.41 27.87

m 6.93 38.66 26.68 9.45 7.56 5.67 5.04
17.01 25.88 42.62 20.27 43.37 32.53 20.51

Total • 194 711 298 222 83 83 117 1708
• 11.36 41.63 17.45 13.00 4.86 4.86 6.85 1 0 0 .0 0

aData in columns represent:  Frequency - Percent o f  Total Response Row Percent - Column Percent
oc
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group generally exhibited a g rea te r  number of responses within 

any s t ra tegy  category than did the normally achieving group. Chi 

square procedures showed, however, s ig n i f ic a n t  patterns  of s t ra tegy  

preference regardless  of overall  e r ro r  frequency within each grade and 

group. (Grade Three Group 1: x^(6 ) = 253, £  < .0001; Grade Three 

Group 2: x^(6 ) = 548, £  < .0001; Grade Six Group 1: x2 (6 ) = 188,

£  < .0001 ; Grade Six Group 2: x^(6 ) = 339, £ <  .0001). Looking a t  

proportion of s t ra tegy  use in re la t ion  to to ta l  e rrors  made by any 

sample subset (presented as "Row Percent" in the data in Table 17) 

suggests a number of t rends.  Temporal Order Strategy (response 

type three) was the s t ra tegy  overused most frequently  by each group. 

The temporal order s t ra teg y  also represents  s im ila r  proportions of 

the to ta l  e rrors  made within group, (ranging from 39% - 46%). A 

canonical order-recency s t ra teg y  (response type 2 ) represents 

approximately three times grea te r  proportion of to ta l  e r ro r  for  

the t h i rd  grade normally achieving sub jec ts ,  than occurs for  any 

o ther  group. This s t ra tegy  is also the second most popular s t ra tegy  

o v e r-u t i l iz ed  by the th i rd  grade normally achieving group.

A pa ra l le l  function s t ra tegy  (response type 4) represented a 

la rger  proportion of errors  for  the s ix th  grade subjects than for 

the th i rd  grade sub jects .  However, within each grade, both normally 

achieving and disabled groups appear to overuse th is  s t ra tegy  in 

equal proport ions.

Conversely, an extraposi t ion  s t ra tegy  (response type 5) is 

used r e l a t iv e ly  more often by the th i rd  grade groups, than the six th
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grade groups. The ex trapos i t ion  s t ra tegy  represents  almost twice 

as large of proportion of group e rro r  fo r  the th i rd  graders as i t  

does for  the s ix th  graders.

Use of nonsyntactic  s t ra tegy  and omission of clauses (response types 

7 and 8 ) occurs more frequently  and represents  a g rea ter  to ta l  propor­

t ion of group e r ro r  for  disabled groups within both grades, than i t r 

does for  the normally achieving groups a t  both grade leve ls .  However, 

the six th  grade disabled group u t i l i z e d  a mutual-action s t ra tegy  

(type s ix  response) more than a nonsyntact ic response of clause omis­

sion s t ra tegy  while the  th i rd  grade disabled group u t i l i z e d  a clause 

omission s t ra tegy  more often than e i th e r ’ a mutual act ion s t ra tegy  or 

a nonsyntactic  response. The disabled th i rd  grader u t i l i z e d  clause 

omission almost as often as a pa ra l le l  function s t ra tegy  and more 

than a canonical order s t ra tegy .

Rankings for  s t ra tegy  preference as re f lec ted  in e r ro r  types made 

are presented in Table 18 which is located on the following page.

Rankings i l l u s t r a t e  tha t  a temporal s t ra tegy  represented the most 

common example of s t ra tegy  overuse. However, t h e re a f t e r ,  s t ra tegy  

preferences f lu c tu a te  as a function of grade. However, disabled 

groups, a t  both grades, appear to have s imilar  orders of primary 

s t ra tegy  preference,  even though (as Table 17 indicates)  the r e l a ­

t iv e  frequency of incorrect  responses declines in the older  group.

An analysis  of e r ro r  categories  as a re f le c t io n  of a function 

of group, grade, sentence type, condition and modality is presented
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Table 18

Rankings fo r  Strategy Preference as. Reflected in the Category of 

Errors Made in the Comprehension of Relative Clause Sentences by 

Third and Sixth Grade Normally Achieving and Disabled Subjects .

Ranking of Strategy Preference

Most Frequent __________Least Frequent

Grade and Group 

Third Grade, Normal 3a 2 5 4 7 8 6

Third Grade, Disabled 3 5 4 8 2 7 6

Sixth Grade, Normal 3 4 2 5 8 7 6

Sixth Grade, Disabled 3 4 5 6 2 7 8

Note. Three most preferred s t r a t e g ie s  account for  97% and 99% 

of responses (including co rrec t  ones) in th i rd  and six th  

grade normal groups and 88% and 94% of responses (including 

correc t  ones) in th i rd  and s ix th  grade disabled groups.

a
Numbers represent response categories as described in Table 7.

1 = Correct 5 = Extraposit ion

2 = Canonical Order 6 = Mutual Action

3 = Temporal 7 = Nonsyntactic Error

4 = Paral le l  Function 8 = Incomplete Response
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in Table 19. For the sake of c l a r i t y ,  only the most frequent ca te ­

gory of  s t ra tegy  overuse are presented. Most common e rro r  types 

representing less  than 5% (or 3 responses) of the to ta l  responses 

made for  any sentence type are t rea ted  as o u t l i e r s  and omitted from 

the tab le  (Dunn & Clark, 1974, pp. 338-9). Instances of t i e s  or 

scores within 5% of each other  are reported.  A complete t a l l y  is 

included in Appendixes F and 6 for  the reader ' s  reference.

Examining most common instances of s t ra tegy  overuse summarized 

on Table 19 indicates  th a t  overuse of any p a r t i c u la r  response type 

changes as a function of syntac t ic  s t ruc tu re  as well as grade and 

group. This information can be summarized as follows:

A. Object Relative Clause Sentences:

1. For Object Relative Clause Sentences with object  focus (Oo), 

an ex traposi t ion  s t ra tegy  accounts for most of the e rro rs  made by 

the th i rd  graders. However, a temporal order of mention = 

order of meaning s t ra tegy  accounts for most of the e rrors

made by the s ix th  graders.

2. For Object Relative Clause Sentences with object  focus 

(Oo) where the. r e l a t iv e  pronoun is  de le ted ,  an extraposi t ion  

s t ra tegy  accounts fo r  most of the e rrors  made by the th i rd  

grade sub jec ts ,  however, the s ix th  graders are now preferr ing 

an extraposi t ion  s t ra tegy  as well as temporal s t ra tegy .

3. Because of the small number of incorrec t  responses occurring 

overall  in Oo sentences in semantically constrained condit ions, 

i t  would be inappropriate to i so la te  a single  response type



Table 19
Most Common Instance of S tra tegy  Overuse by Third Grade and S ix th  Grade Normally Achieving and Disabled Subjects in  the 

Comprehension o f  Rela tive  Clause Sentences as a Function of  Sentence Type, Condition and Modality.

Auditory (Listening),____________________  Visual (Reading)

Sentence
Type

Third Grade 
Nonna 1

Third Grade 
Disabled

Six th  Grade 
Nonna 1

Six th  Grade 
Disabled

Most
Common

Third Grade 
Normal

Third Grade 
Disabled

S ix th  Grade 
Nonna 1

Six th  Grade Most 
Disabled Common

Oou 5 a /
/  11.0 5 /'  25.0 3 //  13.8

5/12.1% 
3/ 8.8% 5 /  m

5 /
/  23.8 3 //  7.5 3 / a . .

3/14.7%
5/12.8%

Ooc ~ - 8 //  6 .3 — 8/ 2.2%

Oond
5 / , 0 . 0 b //  35.0 5 //  6 .3

3 , 5 /
/ 1 3 . 8 . 1 3 .

5/16.3% 
8 3/ 8.4%' /  10.0

5 ( 3 ) ,  ■
/  28.8(263

3,5 /
/  5 .0 ,5 .0 3 /  12.5

5/12.8%'
3/12.5%

Oocd 8 //  5 .0
8 /  1.6%

5 /  6 .3
--

/  5 .0
5/ 1.8%

Osn
*

4 /
/  17.5 4 A . o /  20.0

4/12.1% 4 //  8 .8 /  21.3 4 / , 0 . 0 4 //  18.8
4/14.7%

Osc 3 //  3 .8
-- 4/ 1.8%; -- ---- — -  — 4 + 8/ 

.9% each
Soc 2 ,3 ,4  /

/ S . 5 , 6 . 3 V -
4/3.1% - - 2 ,8  /

/  7 .5 ,7 .5
— (8)2/2.2% 

! 7)4/2.2% 
(6)8/1.9%

Son
V * 1 . 3 3 /  43.8

2 , 3 , 4 /  
/ 1 2 . 5 ,  
'  16.3,

3/18.4%
2/13.4%

13.8

51274)/
/  13.8 
M i l , 11)

V * > . 2
2 y »

3,4 .  3/17.5% 
/  16 .3 ,  2 * 4 /
'  16.3 9.6/9.3%

Socd
Z’3/ H . 3 . 1 7 . 5

4 (18)3/ 5.6% 
12.5 (17)4/ 5.3%

2 /
/  5.0

3 , 4 , 5 /
/ 1 0 . 0 , 18.7 
/  12.5

4,5  /  6/5.3% 
/  7 .5 ,  4/5.0% 
X 6.3

Sond
/  25 .0 ,  

18.6
3 //  53.8

3,4  r 

/  23 .8 ,  
21.3

3,4 /
/  37 .5 , 

16.3

3 /3 3 .4U 
2/13.1%

2,3 /
/  22 .5 ,  
7 16.3

V  31.3 ,
T /  .............

/  21 .5 ,  
x  12.5

3 , 4 , 6 /
/  27.5 

16 .3 ,18 .8

3/24%
, 2-4-hed 
10.6+10.3

Ssc -- - - -- -- -- -- 7/1,2%

Ssn 3 /'  40.0 3 //  60.0 3 /'  6.3 3 //  25.0
3/32.8% 3 //  42.5 3 //  60.0 3 / 12.5 /  28.8

3/35.9%

Note. Most common s t ra te g y  rep resen t ing  le s s  than 5% of to t a l  response was e l im ina ted  as o u t l i e r .  C e l ls  r ep re se n t  response cateqorvtf/ 
percentage of occurence.

a
numbers rep re se n t  response ca te g o r ie s  as descr ibed  in Table 7.

1 = Correct 5 = E x traposi t ion
2 = Canonical Order 6 = Mutual Action
3 = Temporal 7 = Nonsyntactic Error
4 = P a ra l l e l  Function 8 = Incomplete Response

o
Co



as representa t ive  of a pattern of s t ra tegy overuse. Although 

incorrect  responses r e f l e c t in g  temporal, ex t rapos i t ion ,  non­

syn tac t ic  and clause omission s t r a te g ie s  were recorded, no 

s ingle  s t ra tegy  re f lec ted  more than 2% of to ta l  response 

made for  th i s  syntac t ic  s t ruc tu re  in constrained condition.

4. No d ifferences in patterns of s t ra tegy  overuse for  Object 

Relative Clause Sentences (with in ta c t  or dele ted r e la t iv e  

pronoun) were noted as a function of d isab i l i ty -  or mode of 

presentation.

5. For Object Relative Clause Sentences with subject  focus 

(Os) sentences, a pa ra l le l  function s t ra tegy  accounts for most 

of the errors  made by each grade level and each d i s a b i l i ty  

group within each grade level and for  both modali ties . ( I t  

will  be reca l led  tha t  a temporal order s t ra tegy ,  which 

accounted fo r  many of the incorrec t  responses to Oo sentences, 

r e s u l t  in a correc t  response when applied to an Os type 

sen tence . )

Subject Relative Clause Sentences:

6 . For Subject Relative Clause Sentences with objec t  

focus (So), a temporal order s t ra tegy  accounts for  most of 

the errors  made overa l l .  However, the th i rd  grade normally 

achieving group overu t i l ized  a canonical order,  recency 

s t ra tegy  more than they overu t i l ized  a temporal s t ra tegy .  

Addit ionally , the s ix th  grade disabled group appear to be 

overrelying on a para l le l  function s t ra tegy  and temporal



s t ra tegy  equally. Fluctuations representing less  than 

f ive  percent (of  to ta l  responses) between overuse of 

temporal order, pa ra l le l  function and canonical/recency 

s t r a te g ie s  were noted as a function of mode of presen­

t a t i o n ,  but did not appear to be ind ica t ive  of strong 

-shifts of s t ra tegy  preference for  any single  group or 

grade.

7. For Subject Relative Clause Sentences with objec t  focus 

with dele ted r e l a t i v e  pronoun, a temporal s t ra tegy  continues 

to account for  most of the e r ro r s .  However, for  the normal 

s ix th  grade group, a pa ra l le l  function s t ra tegy  becomes 

more prominent for  Sond sentences than for Son sentences.

8 . For So sentences in the constrained condit ion, no strong 

trends in s t ra tegy  overuse can read i ly  be discerned. Temporal, 

canonical/recency, pa ra l le l  and clause omission each represent  

s im ila r  proportions of to ta l  responses for  the th i rd  grade 

disabled group (5.5% - 7.5%). The only s t ra tegy  u t i l i z e d  for  

Soc sentences which represents  over f ive  percent of to ta l  

responses for  the s ix th  grade groups was a para l le l  function 

s t ra tegy  (which represented 6 . 2% of responses on the auditory 

modality).

9. In Sod in the constrained condit ion,  no trends in s t r a ­

tegy overuse by normal groups are apparent,  since e rro rs  made 

represented less  than 5% of to ta l  responses. An exception is 

the th i rd  grade normals use of canonical order/recency



s t ra tegy  in the visual  modality. For the disabled groups, 

temporal order was the most common pattern detected for  

the th i rd  grade disabled sub jec ts ,  and para l le l  function 

was the most common pa t tern  for  the s ix th  grade disabled 

sub jec ts ,  in the auditory modality.

In the visual modality, responses for  the th i rd  grade 

disabled population appear to be divided between a temporal 

s t r a te g y ,  pa ra l le l  function s t ra tegy  and ex traposi t ion  

s t ra teg y  and responses for  the s ix th  grade disabled popu­

la t io n  appear to be divided between a pa ra l le l  function and 

ex traposi t ion  s t ra tegy .

10. For Subject Relative Clause Sentences with subject  focus 

u t i l i z a t i o n  of a temporal order s t ra tegy  is  the most common 

incorrec t  response fo r  each of the grades and d i s a b i l i t y  

groups, and represents  approximately one th i rd  of to ta l  

responses made on SS sentences within each modality.

Coordinate Sentences

Coordinate sentences were employed in th is  study as f i l l e r  sen­

tences ,  for  the purpose of serving as controls  for the e f fe c t s  of 

a t t en t io n ,  memory and a b i l i t y  to decode individual words in compre­

hension.

As outlined in the l a s t  chapter ,  a control sentence was em­

ployed for  each of the four types of r e l a t i v e  clauses in each
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semantic condition so th a t  e ight  coordinate services were randomly 

in terspersed among the twenty four stimuli sentences within each 

modality.

Serving as con tro ls ,  coordinate sentences were eliminated in 

the computation of response means on which s t a t i s t i c a l  procedures 

were conducted. However, i t  i s  in te re s t in g - to  explore grade and 

group performance in the control sentences in order to confirm th a t  

scores achieved in the experimental sentences are  an outcome of the 

e f fec ts  of the variab les  under study.

Table 20 which presents percentages of correc t  response to 

coordinate sentences, indicates  th a t  between 93%-l00% of responses 

to coordinate sentences (depending on type) were c o rrec t ,  representing 

appropriate  subject-verb-objec t  enactments in 3495 out of a possible 

3560 instances. This information suggests th a t  coordinates did in fac t  

serve as e f fe c t iv e  control sentences. However, within th is  general ly 

high level of  accuracy, some va r ia t ion  suggesting performace d i f f e r ­

ences as a r e s u l t  of group can be seen. For example, studying Table 

20, one sees th a t  39 of the 65 incorrec t  responses were made by the 

th i rd  grade disabled group and 14 of these 65 incorrec t  responses were 

made by the s ix th  grade disabled group, thus 53 out of 65 incorrect  

responses can be a t t r ib u te d  to the disabled groups. However, to ta l  

number of errors  made by the disabled group remains small,  when con­

t r a s te d  with t h e i r  performance on Relative Clause sentences. While 

strong f luc tua t ions  occur for  performance in r e l a t iv e  clause senten­

ces as a function of sentence type and semantic condit ion,  Table 21
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Table 20

Percentage of Correct Responses to Coordinate Sentences as a 

Function of  Group and Grade and Mode of Presentation.

Grade

3_______________ Group___________ 6

Sentence Type Tota l3 Normal13 Reading Disabled*3 Normal*3
u

Reading Disabled

Auditory Presentation

1. OOcc 100 100 100 100 100

2. OOnc 93.5 97.5 87.5 97.5 92.5

3. OScc 98.8 100 95 100 100

4. OSnc 95 100 87.5 100 92.5

5. SOcc 100 100 100 100 100

6 . SOnc 98.1 100 95 100 97.5

7. SScc 97.5 100 95 97.5 97.5

8 . SSnc 95.6 95 92.5 97.5 97.5

Visual Presentat ion

1. OOcc 99.4 100 97.6 100 100

2. OOnc 94.3 97.5 87.5. 97.5 95

3. OScc 100 100 100 100 100

4. OSnc 96.3 100 85 100 100

5. SOcc 100 100 100 100 100

6 . SOnc 92.5 92.5 82.5 97.5 97.5

7. Sscc 98.8 100 97.5 100 97.5

8 . Ssnc 99.4 97.5 100 100 100

an_ = 160 for  each presenta t ion ,  

^n = 40 for  each presenta t ion .



i l l u s t r a t e s  th a t  no such f luc tua t ion  occurs for the coordinate 

sentences.

I t  becomes evident th a t  f luc tua t ions  in co rrec t  responses 

between 54% and 100% occur for  r e l a t i v e  clause sentences , while 

percentage of co rrec t  responses for  coordinate sentences remain 

s tab le  a t  or near ce i l ing  (93-100%).

The influence of the s t ru c tu re  of the r e l a t iv e  clause is p a r t i ­

cu la r ly  s t r ik in g  when contrast ing performance on d i f f i c u l t  r e l a t i v e  

clause sentences with t h e i r  coordinate contro ls .  Since Sod and So 

r e l a t i v e  clause sentences were the most d i f f i c u l t  fo r  a l l  groups and 

grades, t h i s  construction was i so la ted  for comparison with i t s  

coordinate contro l .  Figure 5, which i l l u s t r a t e s  th is  r e la t io n sh ip ,  

demonstrates th a t  performance on So coordinates remain near ce i l in g ,  

regardless  of semantic condition, while mean scores on So r e l a t iv e  

clauses were generally low and changed sharply as a r e s u l t  of semantic 

condition and elimination of the re l a t iv e  pronoun.

Error response categories  re f le c t in g  use of comprehension 

s t r a te g ie s  s im ila r  to those found for  r e l a t iv e  clause sentences were 

seen in the comprehension of coordinate sentences. The small number 

of to ta l  incorrec t  responses for  coordinate sentences makes i t  

inappropriate  to perform an analysis  of comprehension s t ra tegy  

preference (s imilar  to th a t  conducted for  the r e l a t i v e  clause 

sentences).  However, the appearance of s imilar  s t r a te g ie s  leads 

to some in te res t in g  speculations which will be addressed l a t e r .
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Table 21

Percentage of Correct Responses Made in the Comprehension of 

Relative Clauses and Coordinate Sentences by Third and Sixth 

Grade Normally Achieving and Reading Disabled Subjects.

Sentence Type Condition Relative Clause3 Coordinate13

Auditory

Oo c 97.8 100

Oo n 72.5 93.8

Os c 97.5 98.8

Os n 81.3 95

So c 92.5 100

So n 57 98.1

Ss c 99.3 97.5

Ss n 63.1 95.6

Visual

Oo c 94.7 99.4

Oo n 68 .1 94.3

Os c 97.8 100

Os n 78.8 96.3

So c 92.5 100

So n 54 92.5

Ss c 97.5 98.8

Ss n 59.7 99.4

an_ = 320 responses in each cell  

n̂_ = 160 responses in each cell
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Figure 5. Mean scores achieved by th i rd  grade reading disabled subjects  

on the auditory and visual comprehension of Subject Relative 

Clause sentences with object  focus (So) and Coordinate 

Control Sentences.



CHAPTER V 

DISCUSSION

Hypotheses posed in th i s  study will now be reconsidered in 

l ig h t  of the re s u l t s  obtained.

Hypothesis one predicted tha t  reading disabled students would display 

q u a n t i ta t ive  and q u a l i t a t iv e  d ifferences  in s t ra tegy  patterns  as com­

pared to normals. This hypothesis was confirmed. As noted in Chapter 

IV, the analysis  of variance determined th a t  Group had a s ig n i f ic a n t  

e f f e c t  on performance (£ < . 0 0 0 1 ) with the disabled groups achieving 

lower scores than the normally achieving groups. Furthermore, 

the s ix th  grade disabled subjects  achieved lower scores than the th i rd  

grade normally achieving subjects  although they did not perform as 

poorly as the th ird-grade  disabled sub jects .  The study was designed 

in such a manner th a t  e f f i c i e n t  use and se lec t ion  of appropriate  

s t r a te g ie s  was necessary to achieve correc t  responses. Therefore, 

since the disabled sample achieved less  correc t  responses than the 

normal sample, the lower scores of the disabled population may be 

in te rp re ted  as r e f le c t in g  a qu an t i ta t iv e  d ifference  in t h e i r  s t ra tegy  

pa t te rns .  The disabled population also displayed q u a l i t a t iv e  d i f ­

ferences in t h e i r  s t ra tegy  pa tterns as compared to normals. An 

important finding is th a t  the repertory  of s t ra tegy  type is the same 

for  both populat ions;  every response category re f le c t in g  use of a

112
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p a r t i c u la r  s t ra tegy  which was u t i l i z e d  by the normal population was 

also u t i l i z e d  by the disabled population. Qual i ta t ive  d ifferences 

between the groups therefore  are a re f le c t io n  of d i f f e r e n t  pa tterns  

of s t ra tegy  preference within the repertory.. This was demonstrated 

through the ANOVA by a s ig n i f ic a n t  Group x Sentence type in te rac t ion  

as well as group d ifferences  in rankings of s t r a te g ie s  which were 

inappropria te ly  used. Both groups used temporal s t r a te g y ,  as the pre­

ferred s t ra tegy .  This was demonstrated by the s ig n i f i c a n t ly  higher mean 

score of co rrec t  responses on Os type sentences , which are the only r e l a ­

t iv e  clause sentences presented which can be co rrec t ly  in te rpre ted  by a 

temporal s t ra tegy  response. Although instances of co rrec t  response 

and instances of s t ra tegy  overuse, suggesting a temporal s t ra tegy ,  was 

the preferred s t ra tegy  fo r  both groups, s t ra tegy  preferences, beyond 

th a t  became apparent. These r e s u l t s  are  outlined in Table 18 in the 

previous chapter.

One of the most s t r ik in g  differences between the groups.was the 

s ig n i f i c a n t ly  g rea te r  proportion of  disabled subjects  responses tha t  

r e f lec ted  u t i l i z a t i o n  of noneff ic ien t  s t ra tegy  pa t te rns .  Nonefficient 

s t r a t e g i e s ,  which comprise response categories  s ix ,  seven, and e igh t ,  

are so termed because in no instance does use of these s t r a te g ie s  provide 

a co rrec t  in te rp re ta t io n  for  any of r e l a t i v e  clause sentences presented 

in th is  study. Within these responses, category e ight  (clause omission) 

can probably be considered the most severe of the noneff ic ien t  s t ra te g ie s  

since some of the information in the sentence is simply disregarded 

or not preserved. Type seven responses, involving a nonsyntactic e r ro r ,  

such as subs t i tu t ing  one lexical  item for  another, is  less  severe than



114

type e ight  since the subject  maintained two S-V-0 enactments. A 

category s ix  response shows some s e n s i t i v i t y  to temporal order since 

the  posi t ion of a noun as preceding or following the main verb determines 

i t s  function as Subject or Object of the verb. S inc la i r  and Bronckart,  

(1972) note s im ila r  incorrec t  response categories .  They r e f e r  to 

these categories  as . re f lec t ing  immature or primitive s t r a te g ie s  

since they most frequently  occur in the responses of young children 

and decrease with age, disappearing almost e n t i r e ly  by age s ix  and one 

ha lf .

The reading disabled groups in th is  study demonstrated an over­

re l iance  on s t r a te g ie s  which, were popular with only the very young 

children in the S in c la i r  and Bronckart (1972) study. Comparing data 

from the two studies ra i ses  the question of whether disabled performance 

r e f l e c t s  a delay in the a b i l i t y  to u t i l i z e  e f f i c i e n t  language processing 

s t r a t e g ie s .  Defini t ive  support for  the notion of reading d i s a b i l i t y  

r e f l e c t in g  from a delay in s t ra tegy  acquis i t ion  or u t i l i z a t i o n  is not 

provided in the current  study; the performance of the s ix th  grade d i s ­

abled group did not resemble the performance of the th i rd  grade normal 

group. However, two trends were noted which j u s t i f y  fu r th e r  study.

Changes in patterns of s t ra tegy  overuse are noted as a function of 

age for  the normal group and are cons is ten t  with findings in the l i t e r a ­

tu re  which support the theory tha t  s t ra tegy  preferences change as 

children grow older (Bever 1970; Ferre iro ,  1976; S inc la i r  & Bronckart, 

1972). However, no concurrent changes in patterns of s t ra tegy  overuse 

are  noted between the younger and older  disabled group; the s ixth 

grade disabled group maintains the same ranking of s t ra tegy  overuse 

as the t h i r d  grade disabled group. The other in te re s t in g  trend is
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t h a t  the s ix th  grade disabled subjects achieve lower correc t  scores 

then do the th i rd  grade normal subjects .  This could be an a r t i f a c t  

of the se lec t ion  procedure, since common measures of reading a b i l i t y  

may not be te s t in g  s k i l l s  measured in th is  study. However, i t  may be 

th a t  the reading disabled subjects are functioning a t  a comprehension 

level which is even lower than th a t  typ ica l ly  a t t r ib u te d  to a normally 

achieving th i rd  grader.

Hypothesis two predicted th a t  th i rd  grade subjects  would display 

q uan t i ta t ive  and q u a l i t a t iv e  differences in s t ra tegy  patterns as compared 

to s ix th  grade subjects .  This hypothesis was confirmed. The analysis  of 

variance indicated th a t  Grade had a s ig n i f ic a n t  e f f e c t  on performance, 

with the s ix th  graders achieving higher mean scores than the th i rd  

graders. Qual i ta t ive  differences in s t ra tegy  u t i l i z a t i o n  was also 

apparent. The analysis  of variance indicated th a t  the in te rac t ion  for 

sentence type with grade was s ig n i f ic a n t .  Temporal s t ra tegy  was the 

most common s t ra tegy .  Preference for  th i s  s t ra tegy  was re f lec ted  in 

the s ig n i f ic a n t ly  higher mean scores (js < .01) for Os sentences from 

both grades, demonstrated by the Duncan Multiple Range comparisons on 

sentence type means. Analysis of incorrec t  responses as a r e f lec t io n  

of s t ra tegy  type confirm tha t  a temporal s t ra tegy  consumed a s i g n i f i ­

cantly  higher proportion of incorrec t  responses (£ < . 0 0 0 1 ) ,  representing 

approximately 40% of incorrec t  erro rs  made. However, beyond t h i s ,  s ig n i ­

f i ca n t  grade d ifferences in a l t e rn a t iv e  s t ra tegy  patterns appear to 

develop. (The reader is refe rred  to Table 17.) Third graders made more 

use of a canonical order/recency s t ra tegy  th a t  did six th  graders,  the
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t h i rd  grade accounting for  approximately 74% of to ta l  use of t h a t  

s t r a te g y .  There was a lso  a g rea te r  percentage of overuse of an 

ex trapos i t ion  s t r a te g y  by the th i rd  graders ,  with the th i rd  graders 

accounting fo r  72% of the overuse of t h a t  s t ra teg y .  The grea te r  

re l iance  on use of the ex traposi t ion  s t r a te g y  by the th i rd  graders 

(compared to the s ix th  graders) becomes c lea r  in examining per­

formance on Object Rela tive Clauses with ob jec t  focus. Use of an 

ex trapos i t ion  s t r a te g y  accounted fo r  50% of the th i rd  grade to ta l  

responses ( including c o rrec t  ones) for  th i s  sentence type. In the 

s ix th  grade, temporal s t ra tegy  was general ly  u t i l i z e d  as often as 

ex trapos i t ion  s t r a te g y  in the comprehension of Oo sentences.

Para l le l  function was u t i l i z e d  more often by the s ix th  grade subjects  

than the th i rd  grade subjec ts  and represented the second most popular 

s t ra teg y  employed by the six  grade sub jects .  The strong preference for  

p a ra l le l  function is re f l e c te d  in the s ix th  grade subjec ts  higher mean 

scores in Oo and Ss sentences where use of a pa ra l le l  function r e s u l t s  

in a co r rec t  in te rp re ta t io n  for  these sentences. Addi t ional ly ,  there  

is  extensive evidence of overuse of th i s  s t ra tegy  by the s ix th  grade 

population since a pa ra l le l  function s t r a teg y  represented approximately 

28% of e rrors  made by the s ix th  grade normally achieving group and 

28% of errors  made by sixth, grade disabled group as compared to 13% 

and 11% of e r ro rs  made by th i rd  grade groups (see Table 17).

The f ina l  q u a l i t a t iv e  s t ra tegy  d ifference  between the grades is 

evidenced in the use of the noneff ic ien t  s t r a te g ie s  of mutual funct ion,  

non-syntact ic  and clause omission discussed in the previous sect ion .
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Although much of the d if ferences  in the preference for  these s t r a t e g ie s  

can be a t t r ib u te d  to the processing pa t terns  of the disabled groups, 

these s t r a t e g ie s  a re  employed more often and represent  a g rea te r  pro­

port ion of incorrec t  responses f o r . t h e  th i rd  grade disabled than for 

the  s ix th  grade disabled sub jec ts .  Use of i n e f f i c i e n t  s t r a te g ie s  

decrease as disabled subjec ts  get o lder .  Furthermore, there  is a 

s h i f t  away from use of a clause omission s t ra tegy  toward use of a 

mutual function s t ra tegy .  I t  will  be reca l led  th a t  mutual function 

was considered a less  d isabl ing  s t ra teg y  than clause omission, in th a t  

mutual function demonstrates some s e n s i t i v i t y  to ,  and a b i l i t y  to 

u t i l i z e  perceptua l ly  perceived temporal order of elements.

In summary, q u a n t i t a t iv e  d i f fe rences  e x i s t  in s t ra tegy  use as a 

function of grade which would confirm findings th a t  younger chi ldren 

are less  adept a t  se lec t ing  appropria te  s t r a te g ie s  from th e i r  ava i lab le  

reper tory  (S in c la i r  & Bronckart,  1972). In addit ion to the g rea ter  

dependence on noneff ic ien t  s t r a t e g i e s ,  th i rd  grade subjects  display 

overuse of an ex traposi t ion  s t r a te g y ,  which is  i n e f f i c i e n t  as i t  never 

r e s u l t s  in c o r rec t  enactments for  any of the r e l a t i v e  clause sentences 

presented. Third grade subjects  a lso overused a canonical order/recency 

s t ra tegy  to a g rea ter  degree than did the s ix th  grade group. In con­

t r a s t ,  the s ix th  grade subjects  u t i l i z e  a pa ra l le l  function s t r a te g y ,  

which i f  co r rec t ly  se lec ted ,  could r e s u l t  in correc t  responses on ha lf  

of the experimental sentences. This would suggest th a t  s t ra tegy  

se lec t ion  processes become more refined and sophis t ica ted  as a 

function of age. Matching the co rrec t  s t ra tegy  to a s t ru c tu re  occurred
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more frequently  as normal children became older and preferences for  

the s t r a te g ie s  th a t  were overused tended to become increasingly 

e f f i c i e n t  in th a t  they were more c losely  re la ted  to and more appro­

p r ia te  for  the s t ruc tu res  being presented.

Hypothesis three  consisted of a number of components re la ted  to 

the ro le  of modality in language comprehension. This hypothesis 

predicted a) th a t  l i n g u i s t i c  complexity is more in f lu e n t ia l  on performance 

than mode of p resen ta t ion ,  b.) tha t  a pos i t ive  corre la t ion  would e x is t  

between l i s ten ing  performance and reading performance, and, c) th a t  

s t r a te g ie s  would be consis ten t  across l i s te n in g  and reading domains.

All components of t h i s  hypothesis were confirmed. Analysis of variance 

indicated th a t  the e f f e c t  of Sentence Type (containing s ix  levels  of 

syn tact ic  complexity) was s ig n i f i c a n t  (p_ < . 0 0 0 1 ) while the e f f e c t  of 

mode of presentation (auditory vs. v isual)  was not s ig n i f ic a n t .  Al­

though the in te rac t ions  of Type x Group and Type x Grade were s ig n i ­

f i ca n t  (£ < . 0 0 0 1 ) there were no s ig n i f i c a n t  in te rac t ions  by e i th e r  

group, grade or type with mode of presenta t ion .  The re la t ionsh ip  

between l in g u i s t i c  complexity and mode of presenta t ion is i l l u s t r a t e d  

on the following page in Figure 6 . Figure 6 compares performance of 

normally achieving and disabled th i rd  and s ix th  grade subjects  as a 

function of l in g u i s t i c  complexity (sentence type and condit ion) and 

mode of presentation ( l i s te n ing  vs. reading).  As Figure 6 i l l u s t r a t e s ,  

changes in performance for  each segment of the sample occur as a 

r e s u l t  of changes in sentence type. However, within any s ingle  pair
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of auditory and visual comparisons i t  is  evident th a t  scores are 

quite  s im ila r .  In te re s t in g ly ,  scores for  a l l  grades and groups appear 

s l i g h t ly  depressed in the visual modality, with the exception of 

scores in the Son and Sond sentences, where visual scores appear 

higher, suggesting th a t  performance for  Son and Sond sentences (which 

were the most d i f f i c u l t  sentences overa l l )  was somewhat improved when 

subjects  were asked to read, r a th e r  than l i s t e n ,  to these sentences. 

However, as these d ifferences  are not s t a t i s t i c a l l y  s ig n i f i c a n t  and 

any explanations advanced here for  these differences would be spec­

u la t iv e ,  i t  is not appropriate  to explore th is  issure  fu r ther  a t  th is  

time. However, the ro le  of visual versus auditory presentation as 

f a c i l i t a t i n g  comprehension of sy n ta c t ic a l ly  complex material might 

prove an in te res t in g  topic  fo r  fu ture  research.

When comparing group performance across modal i t ies ,  i t  is evident 

th a t  although the reading disabled groups did more poorly than the 

normal group, each did equal ly  well on auditory and visual sect ions 

of the te s t in g  instrument. (This r e la t ion sh ip  is  i l l u s t r a t e d  on the 

following page in Figure 7 by the r e l a t i v e ly  f l a t  l ines  between auditory 

and visual modes of presentation for  each group within grade subset .)  

Correlations between mean scores in reading and l i s te n in g  tasks were a l ­

most perfec t  for  the sample as a whole and for  each group within grade. 

Performance for  any segment in the sample could n o t ’be a t t r ib u te d  to 

the mode of presentation but to the l in g u i s t i c  complexity of the 

sentence being presented. This is i l l u s t r a t e d  on the following pages 

in Figures 8 and 9 which show almost perfec t  co rre la t ions  in the
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performance of the th i rd  and s ix th  grade disabled groups over auditory 

and visual domains as a function of sentence type. The reading disabled 

groups were not f a i l in g  on the reading task ,  but were having equal 

amounts of d i f f i c u l t y  in both domains. This finding has important 

implications in developing a much needed, experimentally va l id ,  theory 

of reading d i s a b i l i t y  and in determining pract ices  for  reading remedia­

t ion .  I t  wil l  therefore  be re-examined along with the other  findings 

concerning mode of presenta tion in the following chapter.

Examining pa tterns of incorrec t  s t ra tegy  applica t ion  presented in 

the preceding chapter  [Table 19), i t  was evident th a t  preferred 

s t r a te g ie s  tended not to change as a function of modality. The same 

comprehension s t r a te g ie s  used by a p a r t i c u la r  group for  sentence 

comprehension in the auditory modality were also used for  compre­

hension in the visual modality.

These r e s u l t s  suggest th a t  reading comprehension and oral language 

comprehension are pa ra l le l  processes since both re ly  on identical  

s t ra tegy  systems for comprehension. The findings confirm suggestions 

(Goodman & Goodman, 1977; Smith, 1975) th a t  sk i l le d  reading requires 

the a b i l i t y  to u t i l i z e  s t ruc tu res  used in speech for  the processing 

of visual material and th a t  reading disabled children have problems 

u t i l i z i n g  syn tac t ic  information ( P e r f e t t i , 1977). These findings 

are not cons is ten t  with the hypothesis tha t  reading d i s a b i l i t y  

r e f l e c t s  a problem in visual perception or intermodal t r a n s fe r  but 

does provide experimental evidence to support the hypothesis developed
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in Chapter II  t h a t  reading d i s a b i l i t y  i s  a bimodal s t ra tegy  d e f i c i t .  

Discussion of the implication of these f indings i s  t r ea te d  in the 

next chapter .

Hypothesis four consis ted  of a number of r e la te d  p red ic t ions .  For 

ease of d iscussion ,  each predic t ion  will  be considered separa te ly .  The 

f i r s t  predic t ion  s ta ted  th a t  fo r  each group, sy n tac t ic  s t ru c tu re  in ­

fluences degree of comprehension and th a t  an order of d i f f i c u l t y  e x is t s  

for  sy n tac t ic  complexity. This was confirmed. Analysis of variance pro­

demonstrated th a t  the e f f e c t  of Sentence type was s ig n i f i c a n t ,

(£  < .0001) as were the Sentence type x Group and Sentence type x 

Grade in te rac t io n s  (.£ < .0001). Duncan mult ip le '  range t e s t s  indicated 

s ig n i f ic a n t  (jd < . 0 1 ) dif fe rences  in the rank ordering of sentence

d i f f i c u l t y  so th a t  Sond type sentences were the most d i f f i c u l t  and 

Os were s ig n i f i c a n t ly  e a s ie r  than the other  sentence types. Rankings 

of s i g n i f i c a n t  leve ls  of d i f f i c u l t y  for  sentence types varied as a 

function of age, but not group. However, for  the sample as a whole, 

d i f ferences  between mean scores on Ood, Oo and Ss type sentences were 

not s ig n i f ic a n t .

Hypothesis four a lso predicted th a t  within th i s  order of sentence 

d i f f i c u l t y ,  non p a ra l le l  function sentences (So and Os) would be more 

d i f f i c u l t  to process than pa ra l le l  function sentences (Ss and Oo).

This predic tion was not confirmed, as Duncan t e s t s  confirmed th a t  

pa ra l le l  function sentences were less  d i f f i c u l t  than So sentences,  

but more d i f f i c u l t  than Os sentences.
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A th i rd  predic t ion ,  th a t  reduced r e l a t iv e  clause sentences (in 

which the r e l a t i v e  pronoun is deleted) would be the most d i f f i c u l t  

of  a l l  sentence types,  was p a r t i a l l y  confirmed. So sentences with 

deleted re l a t iv e  pronoun were the most d i f f i c u l t  of the s ix  sentence 

types to comprehend, however, Object Relative Clause Sentences with 

dele ted r e l a t iv e  pronoun were not s ig n i f ic a n t ly  more d i f f i c u l t  than 

Object Relative Clauses with i n ta c t  r e l a t i v e  pronouns, and were eas ie r  

than any of the Subject Relative Clause Sentences with object  focus. 

This order of d i f f i c u l t y  i s  important because of i t s  implications for 

a theory of language processing. Two such theories  were discussed in 

Chapter I I .  Certain performance predictions emanating from these 

theories  were i so la ted  for  examination. The predicted rank orders of 

comprehension d i f f i c u l t y  for  r e l a t iv e  clause sentences consis ten t  

with these theories  are presented in Table 22 which is located on 

the following page.

A cursory examination of Table 22 indicates  th a t  the f indings of 

t h i s  study are cons is ten t  with the predictions of "a comprehension 

s t ra tegy  theory" of sentence comprehension, with a temporal order of 

elements s t ra tegy  being the major s t ra tegy  employed. These conclusions 

will become more read i ly  apparent during the following discussion of 

the f indings.

As discussed in Chaper I I ,  a theory of sentence comprehension 

which emphasizes syn tac t ic  matching of surface s t ruc tu res  to underlying 

represen ta t ions ,  predic ts  th a t  in te r rup t ions  or a l t e r a t io n s  in surface 

configurations of l in g u i s t i c  uni ts  would increase comprehension com­

p lex i ty  (Slobin, 1971). This predict ion was not supported by the data
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Table 22

Rank order of D i f f icu l ty  in the Comprehension of  Relative Clause 

Sentences as Predicted by Two Theories of Language Comprehension.

Language Comprehension 

Theories

Predicted Rank Order 

of D if f icu l ty

Surface Structure  to Deep Structure

Match

Clue in surface s t ru c tu re  and Sod

in te r rup t ion  of l in g u i s t i c  uni t So = Ss

Ood

Oo = Os

Comprehension S tra teg ies

Para l le l  function So = Os

Oo = Ss

Temporal ordera So

Oo = Ss

■■
Os

Canonical order So = Oo

Ss = Os

a
This represents  the order obtained.
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of t h i s  study. Sentences with in te r rup t ions  in l in g u i s t i c  uni ts  (such 

as subject  r e l a t i v e  clauses in which the dependent clause in te r ru p ts  

the main clause) were not , as a c la s s ,  more d i f f i c u l t  to process 

than object  r e l a t iv e  clauses (which do not represent  in te r rup t ions  in 

the l i n g u i s t i c  u n i t ) .  Although Subject Relative Clause Sentences with 

object  focus did prove to be more d i f f i c u l t  than any of the other 

sentence types, Subject Relative Clause Sentences with subject  focus 

were not s ig n i f ic a n t ly  more d i f f i c u l t  than Object Relative Clause 

Sentences with object  focus. Furthermore, Slobin 's  hypothesis would 

pred ic t  th a t  So and Ss sentences would be equally d i f f i c u l t  to i n t e r ­

pre t  as they both contain equal degrees of in te r rup t ion  within the 

main clause. This prediction was. a lso not confimed as Ss sentences 

were s ig n i f ic a n t ly  e a s ie r  to comprehend than So sentences.

A th e o r e t i c a l ly  re la ted  prediction s t a te s  th a t  sentences with 

a l t e r a t io n s  in t h e i r  surface s t ru c tu re  representa t ions ( i l l u s t r a t e d  

in th i s  study by the delet ion of the r e l a t iv e  pronoun) would be more 

d i f f i c u l t  to comprehend. Again, data obtained did not support th is  

predic t ion .  Sentences with dele ted  r e l a t i v e  pronouns were not con­

s i s t e n t l y  more d i f f i c u l t  than sentences without such a l t e r a t io n .

Deletion of the r e l a t i v e  pronoun impeded comprehension of Subject 

Relative Clause Sentences but did not s ig n i f ic a n t ly  impede comprehen­

sion of Object Relative Clause Sentences.

The d i f fe r in g  ro le  of the r e l a t iv e  pronoun in comprehension is  an 

unexpected finding which suggests fu r th e r  study. I t  will be reca l led  

th a t  de le t ion  of the r e l a t iv e  pronoun was predicted to increase sen­

tence d i f f i c u l t y  because presence of the r e l a t iv e  pronoun in the surface
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s t ru c tu re  marks the deep s t ru c tu re  as one in which r e l a t i v i z a t i o n  is  

applied (Fodor, 1971). Absence of t h i s  marking is  predicted to de te r  

comprehension for  both subject  and objec t  r e l a t i v e  c lauses. However, 

the  findings in th i s  s tudy, as well as those reported by Olds (c i ted  

in Fodor, 1971), demonstrated t h a t  r e l a t i v e  c lause de le t ion  in object  

r e l a t i v e  clauses had no s ig n i f ic a n t  e f f e c t  on sentence complexity.

One explanation th a t  can be advanced to account fo r  the influence 

of the r e l a t i v e  c lause pronoun in subject  r e l a t i v e  clauses but not 

objec t  r e l a t i v e  clauses is  dependent on the performance predictions 

emanating from the following hypotheses:

1. A major comprehension s t r a te g y  is  based on maintaining 

perceptually  perceived ordering of elements within a sentence 

(Bever, 1970).

2. There i s  a s t ronger tendency to i n t e r p r e t  a sentence 

i n i t i a l  noun ra th e r  than a n on in i t ia l  noun as sub jec t  of a sentence 

(Bever, 1970*, C. Chomsky, 1969; Fodor, Bever, & G ar re t t ,  1974).

Fodor, Bever & Garret t  (1974) suggest t h a t  a r e l a t i v e  pronoun 

functions as a cueing device,  not to a l e r t  the comprehender to the 

underlying s t ru c tu re  as proposed previously but to  a l e r t  the pro­

cessor t h a t  the sentence contains a v io la t ion  of temporally perceived 

sequences. The in se r t ion  of an op t iona l ly  de le tab le  r e l a t i v e  pro­

noun with a noun-verb sequence informs the processor such a sequence 

may not represent  an ac to r -ac t ion  re la t io n sh ip  in th a t  the noun 

preceding the r e l a t i v e  pronoun serves, as the objec t  of the verb 

following the r e l a t i v e  pronoun ra the r  than i t s  subject .
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Because of the strong perceptual tendency to t r e a t  sentence i n i ­

t i a l  nouns as subjects  of the sentence,  de le t ion  of the optional 

r e l a t i v e  pronoun in subject  r e l a t i v e  clauses (which provides the 

processor  with information concerning the ro le  of  the sentence i n i t i a l  

noun) wil l e f f e c t  comprehension more than dele t ion  of the optional 

r e l a t i v e  pronoun in objec t  r e l a t i v e  sentences (in which the r e l a t i v e  

pronoun modifies a nonsentence i n i t i a l  noun th a t  already has a 

g rea te r  l ike l ihood  than the sentence i n i t i a l  noun of being co rrec t ly  

in te rp re ted  as an ob jec t) .

Additional research concerning the degree of comprehension 

d i f f i c u l t y  created by optional subject  vs. ob jec t  r e l a t i v e  pronoun 

de le t ion  would be warranted in order to confirm the re la t ion sh ip  

between temporal s t r a te g y  and noun posi t ion proposed above.

Within a general theory of sentence comprehension, based on the 

app l ica t ion  of a se r ie s  of comprehens-ion s t r a t e g i e s ,  predic tions 

concerning the influence of conservation of function and conservation 

of  temporal sequence have been discussed in Chapter I I .  A sentence 

processing s t ra teg y  hased primarily  on conservation of function was 

not confirmed by these data . Sentences exh ib i t ing  pa ra l le l  function 

were less  d i f f i c u l t  than c e r ta in  non pa ra l le l  function sentences , but 

more d i f f i c u l t  than others .  Although the two sentences exhibi t ing 

p a ra l le l  function were comprehended with equal ease , and did,  in f a c t ,  

r e s u l t  in d i f f e r e n t  scores from nonparalle l function sentences the 

data cannot support conclusions previously discussed concerning the 

influence of  function conservation as decreasing sentence complexity
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(Brown, 1971; Davis & B la isde l l ,  1975; Fier ,  1977; Fluck, 1979;

Sheldon, 1974, 1977; Wallach & Goldsmith, Note 4).

Results obtained are consis ten t  with predic t ions of a theory 

of temporal comprehension s t ra tegy  based primarily on maintaining 

perceived order of elements within the sentence.

Os, Oo and Ss sentences maintain temporal order within the 

i n i t i a l  N-V-N sentence sequences. U t i l iz a t io n  of a temporal s t ra tegy  

r e s u l t s  in co rrec t  enactments for  the f i r s t  N-V-N as subject-verb object.  

Both Oo and Ss, but not Os, v io la te  temporal order in the second 

N-V-N sequence. Employing a temporal s t ra tegy  would r e s u l t  in 

s ig n i f i c a n t ly  higher degree of co rrec t  enactments for  Os sentences 

since i t  is  the only sentence type in which applicat ion of a temporal 

s t ra tegy  re s u l t s  in two co rrec t  S-V-0 enactments. Application of 

a temporal s t ra tegy  would predic t  a s im ila r  number of correct  

enactments fo r  Oo and Ss sentences , since both these sentence types 

contain v io la t ions  of temporally perceived sequences in the l a s t ,  

but not the f i r s t  N-V-N sequence.

I f  sentences are segmented into  clauses i t  i s  apparent th a t  Oo 

sentences v io la te  temporal order within the r e l a t i v e  clause while 

Ss sentences maintain order within the r e l a t i v e  clause . Thus, 

analyzing a sentence into i t s  component clauses and then l imiting 

a temporal s t ra tegy  to N-V-N sequences within a clause will r e s u l t  

in a large number of co rrec t  responses for  Ss sentences (since 

N-V-N sequences within the clause conform to a S-V-0 in te rp re ta t io n  ) 

but wil l r e s u l t  in s ig n i f ic a n t ly  fewer correc t  enactments for  Oo
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conform to a S-V-0 in te rp re ta t io n ) .

Since the data show no s ig n i f ic a n t  d ifference  in order of d i f f i ­

cu l ty  between Oo and Ss sentences, one can conclude th a t  applica t ion 

of a temporal order s t ra tegy  is  not constrained by clause boundaries 

fo r  Oo and Ss r e l a t i v e  clause sentences.

So sentences contain two v io la t ions  of S-V-0 sequences. Neither 

temporally adjacent N-V-N sequences will be co rrec t ly  in te rpre ted  usi 

a temporal order s t ra tegy .  Application of th i s  s t ra tegy  will r e s u l t  

in two incorrec t  enactments and a s ig n i f i c a n t ly  higher level of 

comprehension d i f f i c u l t y  ( re f lec ted  in incorrec t  responses).  I f  

clause  segmentation occurs f i r s t ,  then the N-V-N sequence within 

the  main clause conforms to S-V-0 and will be co rrec t ly  in te rpre ted  

when a temporal s t ra tegy  is  employed, leaving only the r e l a t i v e  

clause vulnerable to e r ro r .  This segmentation into clauses would 

render the So sentences as having a predicted level of comprehension 

d i f f i c u l t y  s im ila r  to Oo sentences as both contain main clauses 

which are co rrec t ly  in te rp re ted  as S-V-0. However, the data 

demonstrated th a t  So sentences were s ig n i f i c a n t ly  more d i f f i c u l t  

than Oo sentences and discontinued the performance predic t ions  of a 

canonical order s t ra tegy .

In summary,, obtained rank order of sentence d i f f i c u l t y  is  

cons is ten t  with predictions of a model of sentence processing in 

which conservation of perceived temporal order plays an important rol 

and supports f indings obtained by Ferreiro  (1976) and Sheldon (1977).
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Findings disconfirm applica t ion  of clause segmentation as a preliminary 

s t ra tegy ;  subjects  u t i l i z a t i o n  of a temporal s t ra tegy  on N-V-N 

sequences was not constrained by clause boundaries.

Hypothesis f ive  predicted th a t  an in te rac t ion  e x is ts  between 

semantic information and syn tac t ic  information within sentences, so 

t h a t  for  each group semantically constrained sentences are eas ie r  to 

process than semantically nonconstrained sentences when degree of 

complexity remains constant .

This hypothesis was confirmed. The analysis  of variance indicated 

th a t  the e f f e c t  of Condition was s ig n i f ic a n t .  Semantically constrained 

sentences resu l ted  in higher mean scores than nonconstrained sen­

tences . This supports the findings (which have been discussed in 

th i s  paper e a r l i e r )  of Schlesinger Q 968) , Slobin (1971) and o thers ,  

but is incons is ten t  with findings of St ick and Norris (Note 3.) 

which suggest t h a t  semantic information did not f a c i l i t a t e  compre­

hension. The s ig n i f i c a n t  Sentence type x Condition in te rac t io n ,  

i l l u s t r a t e d  in Figure 2, demonstrates th a t  although every sentence 

type was e as ie r  in the constrained condit ion, within the constrained 

condition mean scores d if fe red  s ig n i f i c a n t ly  as a function of sen­

tence type. This suggests th a t  processes employed in decoding 

semantic information were not operat ing independently of processes 

used in analyzing the s t ruc tu re  of a sentence and suggest the exis tence 

of an interdependent or a common processing system which u t i l i z e s  and 

in teg ra te s  both types of information. Although such a system is  out­

l ined by Wanner and Maratsos (1978), fu r th e r  study is  necessary in
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order to develop a complete understanding of i t s  probable components 

and operations.  In addit ion to the in te rac t ion  of Type x Condition, 

there  was a s ig n i f ic a n t  Group x Condition in te rac t ion  and Grade x 

Condition in te rac t io n .  The disabled group achieved scores almost 

ident ica l  to the normal group on ce r ta in  sentences in the constrained 

condition (SS, 00 and 00D) but there were large differences between 

the groups on a l l  sentences in the unconstrained condition. These 

smaller differences between the groups in semantically constrained 

sentences suggest th a t  the disabled group have ' less  d i f f i c u l t y  under­

standing and u t i l i z in g  semantic information than they have in under­

standing syn tac t ic  information. I t  may be th a t  the locus of the 

comprehension d i f f i c u l t y  experienced by the disabled group l i e s  in 

t h e i r  d i f f i c u l t y  with processing information, which requires co rrec t  

ordering of elements devoid of contextual information concerning l ik e ly  

a c to r -ob jec t  re la t io n sh ip s .  However, the reading disabled subjects  

may not be as se ns i t ive  to  semantic cons t ra in ts  as the normal sub jec ts ,  

since lower scores on constrained sentences demonstrated th a t  the d i s ­

abled group attempted more sentence enactments th a t  v io la ted  semantic 

c o n s t ra in ts .  Furthermore, informal observation during data co l lec t ion  

suggest th a t  the reading disabled subjects  were more comfortable v io la t ing  

semantic cons t ra in ts  than the normal group. For example, examine 

sentence (5-1).

(5-1) The g i r l  t h a t  the snake b i tes  catches the b a l l .

A category three response, which r e f l e c t s  temporal order but v io la tes  

semantic cons t ra in t  is :
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(5- la)  Girl b i te s  snake, snake catches ba l l .

In enacting sentence (5-1) as (5 - l a ) ,  normal subjects might h e s i t a te ,  

look qu izz ica l ly  a t  the experimenter, shrug t h e i r  shoulders,  shake 

t h e i r  head or in some way indicate  th a t  the enactment was unusual. 

However, reading disabled subject  provided enactment (5-la)  rapidly 

and without any such signs of concern.

In summary, the r e s u l t s  obtained are cons is ten t  with research 

demonstrating the ro le  of semantic information in f a c i l i t a t i n g  auditory 

comprehension (Bever, 1970; C u l io l i ,  Fuchs & Pecheux, 1970; Lembert, 

1978; Slobin, 1971), and reading comprehension (Schlesinger,  1968), 

and extend t h i s  hypothesis to  a reading disabled population.

Hypothesis s ix  predicted th a t  cons is ten t  measurable pa tterns of 

e rrors  would emerge indicat ing use of order and function s t r a te g ie s  in 

processing of r e l a t i v e  clause sentences. Chi square t e s t s  for  propor­

t ions  of  responses within e r ro r  categories confirmed th i s  hypothesis. 

(The nature of the e r ro rs  made re f lec ted  u t i l i z a t i o n  of a comprehension 

s t r a te g y  for  a sentence in which, the s t ra tegy  did not apply.) Both 

normal and reading disabled th.ird and s ix th  graders demonstrated 

s ig n i f i c a n t  pa t terns  of e rro rs  (£ < .0001). There was no evidence to 

support Wallach's (1977) finding th a t  the performance of a portion of 

a disabled popula t ion . is  characterized by nonstra tegic  or random com­

prehension pa t te rns .  An important d i fference between Wallach's sample 

and the current  sample may l i e  in the fac t  t h a t  Wallach's group was 

more severely disabled.  Her sample contained many children who 

possessed a generalized learning d i s a b i l i t y  which affected  not j u s t
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reading a b i l i t y  but also language and overall scholas t ic  functioning. 

Further research with abnormal populations is required to determine 

i f  level of sever i ty  of a d i s a b i l i t y  i s  re la ted  to the a b i l i t y  to 

employ comprehension s t r a te g ie s .  Perhaps the pattern of g rea ter  

i n e f f i c i e n t  s t ra tegy  use by the disabled population represents  a 

point on a continuum ranging from haphazard responses to complete 

syn tac t ic  understanding.

S tra teg ies  based on order and function represented the most 

f requently  incorrec t  responses, with order s t r a te g ie s  used more than 

function s t r a te g ie s .  A temporal order s t ra tegy  comprised the e r ro r  

category most frequently  employed by each subset of the sample and 

represented an equal proportion of e r ro rs .  A canonical order/recency 

s t ra teg y  represented a frequent incorrect  response for  th i rd  graders 

but not for s ix th  grade subjects .

The analysis  of categories  of e r ro r ,  unlike the analysis  of rank 

order of sentence d i f f i c u l t y ,  did not permit a determination of the 

degree to which a clause analysis  s t ra teg y  may have been used pr io r  

to a temporal s t ra tegy .  A mutually exclusive response category con­

t r o l l i n g  order of  s t ra tegy  enactment could not be developed. For 

example, applying a temporal order s t ra tegy  a f t e r  a canonical seg­

mentation s t ra tegy  would y ie ld  an enactment ident ica l  to th a t  r e f l e c ­

t ing  a pa ra l le l  function.

Paral le l  function represented the second most popular example of 

s t ra teg y  overuse for  sixth, grade normal subjects and the th i rd  most 

popular example of s t ra tegy  overuse for  the th i rd  grade normal and
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s ix th  grade disabled subjects .  These findings support a model of 

sentencing processing based not on l in g u i s t i c a l ly  sp e c i f ic  information 

but on more generalized comprehension s t r a te g ie s  based on the perceived 

re la t ionsh ips  among items in a sentence. Although re la t ionsh ips  among 

items can be determined by function of the items ( r e l a t iv e  to other 

items) in the sentence and the sequences in which items occur, 

r e s u l t s  suggest th a t  perception of re la t ionsh ips  based on sequence 

plays a more important ro le  than perception based on function.  Al­

though pa ra l le l  function played a more important ro le  in the sixth 

graders responses, function s t r a te g ie s  never equal o rder  s t r a te g ie s  

as the most frequent example of s t ra tegy  overuse. Indeed, use of 

order s t ra tegy  remained a popular s t ra tegy  for  a l l  groups and grades, 

with changes in pa t te rns  as a function of group or grade limited to 

the less  f requently  used s t r a t e g ie s .  An in te re s t in g  question is  why 

a s t ra tegy  based on temporal order as opposed to function was re l ied  

on more frequently .  Ferreiro (1976) suggests th a t  such s t ra tegy  pre­

ference r e f l e c t s  a c h i ld ' s  cognit ive a b i l i t i e s  to conserve order and 

function.  She suggests th a t  overuse of a function maintenance 

s t ra tegy  may- r e f l e c t  an i n a b i l i t y  to reverse and coordinate sequences 

within a sentence so th a t  the child  is  unable to conserve the function 

of an item in the face of subsequent change. Similar arguments 

(Beil in ,  1975) have been developed to account for  the increased d i f ­

f i c u l t y  encountered when differences between perceived and actual 

order of elements e x is t .  Because the degree of cognit ive complexity 

has been demonstrated to have some degree of re la t io nsh ip  to l in g u i s t i c  

complexity ( B e i l i n ,1975) the current  findings would suggest th a t  com­
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prehension of temporal order re la t ionsh ips  may represent  a more 

complex se r ie s  of logical  operations than decentration of functional  

r e la t io n sh ip s .  I f  overuse of a temporal ra ther  than a pa ra l le l  function 

s t ra teg y  r e f l e c t s  a concurrently s tronger cognitive  l im i ta t ion  on 

reordering of temporal uni ts  one would expect to see a decrease in 

the r a t io  of temporal s t ra tegy  to to ta l  e r ro r  as a r e f le c t io n  of 

grade and possibly group. However, th i s  does not occur.

A more sa t i s f a c to ry  explanation i s  th a t  u t i l i z a t i o n  of a temporal 

s t ra tegy  r e f l e c t s  not a cognit ive l im i ta t ion  but a pragmatic response.

As Gibson (1972) and Levelt (.1974) have suggested, a temporal s t ra tegy  

represents  the perceptual regulat ions of the real word in which actors 

perform act ions on objec ts .  Within a descr ip t ive  l in g u i s t i c  framework, 

English corresponds to a S-V-0 s t ru c tu re ,  nouns preceding the verb 

generally serve as subject  while the nouns following the verb serve 

as ob jec ts ,  so th a t  in an enactment, the f i r s t  noun does something to 

the second noun. Temporal order i s  a popular response s t r a te g y ,  be­

cause i t  conforms to an an t ic ipa ted  ordering of events in the general 

perceptual and l i n g u i s t i c  environment. The processor,  the re fo re ,  in 

the absence of any information to the contrary ,  would be reasonable 

to assume th a t  new s t ruc tu res  conform to the same pat tern  as s t ruc tu res  

he is  a lready fam il ia r  with. I f  conservation plays a ro le  in develop­

ment of sentence comprehension s t r a te g ie s  i t  is l ik e ly  to be in the 

f a c t  th a t  conservation of noun order with meaning probably represents  

a more common l in g u i s t i c  convention than conservation of noun ro le  

function within a sentence. Thus, a s t ra tegy  based on maintenance 

of temporal order is l ik e ly  to prove more e f f i c i e n t  than one based
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on para l le l  function. Indeed, f indings on r e l a t iv e  clause comprehension 

would confirm th a t  pa ra l le l  function was a major response s t ra tegy  for 

children (Brown, 1971; Fluck, 1979r*Ferreiro e t .  a l . ,  1976; Sheldon, 

1974) but not fo r  adults  (F ie r ,  1977; Sheldon, 1977).

The child  language acquis i t ion  l i t e r a t u r e  (c i ted  in Menyuk, 1971; 

and elsewhere) provides numerous examples of old ru le  over genera l i ­

zation into new s i t u a t i o n s ,  as in the acquis i t ion  of morphophonemic 

markers for  tense,  and p lu ra l iz a t io n .  Overuse of a previously 

successful s t r a te g y  such as temporal order in a complex comprehension 

task  may be considered an addit ional  instance of overgeneral izat ion.

This would suggest th a t  the processes u t i l i z e d  by older children in 

the acquis i t ion  of more complex s t ruc tu res  may not be th a t  d i f f e r e n t  

from those employed by younger ch ildren.  Differences in the stages 

of language a cqu is i t io n ,  once the chi ld  can comprehend simple sen­

tences,  may represent  d i fferences  in the complexity of the s t r u c tu r a l ,  

lex ica l  or pragmatic information acquired r a th e r  than the processes 

used to a t t a in  comprehension.

Because of the l imited data avai lab le  the formulations outlined 

above must be viewed as specula tive .  Further research on s tra tegy 

preference and language acqu is i t ion  processes is  c lea r ly  warranted.



CHAPTER VI 

CONCLUSIONS & IMPLICATIONS

Comprehension S tra teg ies

This study has provided experimental evidence to support the 

theory th a t  comprehension s t r a te g ie s  are psychological ly real sentence 

processing mechanisms. Sentence processing s t r a te g ie s  which u t i l i z e  

semantic information (Schlesinger, 1968; Slobin, 1966) and temporally 

presented order of elements (Bever, 1970; Fodor, Bever & Garre t t ,  1974; 

S in c la i r  & Bronckart,  1972) have been demonstrated to be used by th i rd  

and s ixth grade normally achieving and reading disabled subjects  in 

processing s ix  types of r e l a t i v e  clause sentences. Processing mech­

anisms based on a grammatical l inking of  surface representa t ions to 

underlying syn tac t ic  s t ru c tu re s  (Fodor, 1971; Slobin, 1971) cannot 

be supported by the r e s u l t s  obtained. Sentences with in te rrup t ions  

in underlying l in g u i s t i c  units  and lacking surface s t ru c tu re  to 

deep s t ruc tu re  markers (such as r e l a t iv e  pronouns) were not consis­

t e n t ly  more d i f f i c u l t  to comprehend.

Addit ional ly ,  the r e s u l t s  in th i s  study do not support predict ions 

th a t  s t r a te g ie s  used in comprehension of r e l a t i v e  clause sentences 

would primarily r e f l e c t  e f f o r t s  to conserve the function of the r e l a ­

t iv ized  noun as ac tor  or object  in both main and r e l a t i v e  clauses 

[Sheldon, 1974). Although both groups of children displayed a repe- 

to ry  of comprehension s t r a t e g i e s ,  which included espec ia l ly  fo r  s ix th

140
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graders ,  extensive use of a pa ra l le l  function s t ra tegy ,  a pa ra l le l  

function s t ra tegy  was employed less  frequently  than a s t ra tegy  based 

on order of elements.

The rank order of r e l a t iv e  clause sentence d i f f i c u l t y  th a t  was ob­

served in th is  study was completely cons is ten t  with performance pre­

d ic t ions  based on a temporal comprehension s t ra tegy .  In such a 

s t ra teg y  the processor tends to i n t e r p r e t  information based on the 

temporally presented order of elements, so th a t  the f i r s t  element is 

perceived as act ing on the second element and the second element 

acting on the th i rd .  In the absence of complete syn tac t ic  understanding 

or o ther  comprehension cues (such as semantic information) there is  a 

tendency for  noun^-verb^-noun2 -verb2 -noun3 sequences to be in te rpre ted  

as actor-j-action-j-ohject  of action-] , a c to ^ -a c t io n g -o b je c t  of ac t io r^ .  

These findings are cons is ten t  with f indings in adult  r e l a t iv e  clause 

comprehension (F ie r ,  1977; Sheldon, 1977). The primacy of a s t ra tegy  

based on temporal ordering of elements was also suggested by the data 

obtained in th i s  study regarding the role  of the r e l a t iv e  pronoun 

in f a c i l i t a t i n g  comprehension. The r e s u l t s  suggest th a t  the ro le  of 

the r e l a t i v e  pronoun in f a c i l i t a t i n g  comprehension is  a function of 

the posi t ion  of the r e l a t i v e  pronoun within the sentence. In instances 

where the r e l a t iv e  pronoun in te r ru p ts  sentence i n i t i a l  noun-verb 

sequences, as in a sentence such, as "The dog th a t  the ca t  b i t  a te  the 

cake"comprehension is  f a c i l i t a t e d .  Comprehension is not affected when 

non-sentence i n i t i a l  sequences are in terrupted  as in "The dog b i t  the cat  

t h a t th e  woman kicked." This supports a temporally based comprehension
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s t ra tegy  by demonstrating the strong tendency (which has been 

suggested by Bever, 1970) to t r e a t  sentence i n i t i a l  nouns as subjects 

of the sentence and as actors  of the adjacent verb. The re l a t iv e  

pronoun may f a c i l i t a t e  comprehension by a le r t in g  the processor to 

an a l te rna t ion  in the expected temporal pa t tern  since lack of th i s  

cueing, often resu l ted  in mis in te rpre t ing  the f i r s t  noun as actor  

of  the adjacent verb and subject  of the sentence.

Support for  a temporal s t ra tegy  was add i t iona l ly  demonstrated by 

data obtained on the frequency of s t ra tegy  overuse. Use of sentence 

enactment as a dependent measure provided the opportunity to examine 

the comprehension process as well as outcomes. Examination of enac t­

ments which resul ted  in incorrec t  responses suggests th a t  inappropriate  

enactments most commonly r e f l e c t  o v e ru t i l i z a t io n  of a general ly suc­

cessful s t ra tegy  with a sentence to which the s t ra tegy  does not apply.

A temporal s t ra tegy  represented the most frequently  employed category 

of response and was overused by each group within each grade. Reasons 

fo r  th i s  overre l iance  on a temporal s t ra tegy  were suggested in the 

preceeding chapter.

The r e s u l t s  on rank order of sentence d i f f i c u l t y  extend exis t ing 

theory in the process of s t ra tegy  applica t ion by suggesting tha t  

temporal order may proceed or function independently of clause seg­

mentation. An in te re s t in g  area for  future  research would require  rep­

l ic a t io n  of the studies in clause segementation which have demonstrated 

the strong perceptual sa l ience  of the clause boundary in sentence pro­

cessing (c i ted  in Fodor, Bever & G arre t t ,  1974). Possibly the r e s u l t s
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obtained in these s tudies  could be equally well explained as seg­

mentation based on temporally in te rp re ted  N-V-N sequences, since 

for  many sentences,  the clause boundary and the l im i t  of the temporal 

sequenced uni t  occur simultaneously. Incorporating cer ta in  excep­

tional  sentences such as subject  r e l a t i v e  clauses into these studies 

might provide fu r th e r  information on order of s t ra tegy  se lec t io n ,  

th a t  is  the ro le  of the clause boundary and the ro le  of applicat ion 

of a temporal s t ra tegy .

Implications for  Future Research in Language Acquisition

Incorrect  responses have been demonstrated to be re la ted  to 

overgeneral izat ion of  s t ra tegy  use. The issue of  rule  or s t ra tegy  

overgeneral izat ion in a model of  language acquis i t ion  was addressed 

in the previous chapter.

We can conclude from the re su l t s  in th is  study th a t  the s t ra tegy  

demonstrated to be a primary comprehension device for  very young 

children (Bever, 1970; Bever & Langendoen, 1976) remains a primary 

comprehension s t ra tegy  for  older  chi ldren (between the ages o f  e ight  

and th i r teen )  when presented with l i n g u i s t i c a l ly  complex mater ia l .  

Processing s t r a te g ie s  would appear then not to be suppressed with age 

(Bever & Langendoen, 1976). The re s u l t s  suggest an a l t e rn a t iv e  ex­

planation for  changes in s t ra tegy  use as a function of age. S tra teg ies  

which are used a t  an e a r l i e r  developmental stage do not disappear.

These "early" s t r a te g ie s  remain included in a repertory  of  s t ra tegy  

a l t e rn a t iv e s .  The older  sub jec ts '  increased number of correc t  responses
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and increased use o f  e f f i c i e n t  a l t e rn a t iv e  s t r a te g ie s  suggest th a t  

with maturing language a b i l i t y ,  the s ize  o f  the s t ra tegy  repertory 

increases as does the a b i l i t y  to s e l e c t  s t r a te g ie s  which provide 

co rrec t  in te rp re ta t io n s .  The u t i l i z a t i o n  of  a temporal s t ra tegy  

as the preferred response mode supports suggestions (Menyuk, 1977,

p. 138; S in c la i r  & Bronckart,  1972, p. 331) th a t  processing s t r a t e ­

gies are applied to new domains before correc t  comprehension is 

achieved. S t ra teg ies  u t i l i z e d  in an e a r l i e r  developmental stage may 

reappear when the processor i s  presented with complex or novel m ater ia l .

Further research is  required on the acquis i t ion  o f  complex s t r u c ­

tures  in order to provide information on s t ra tegy  repertory and s t r a ­

tegy se lec t ion  as a function o f  both the l i n g u i s t i c  stimulus and the 

age and a b i l i t y  level of  the subjec t .

Implications for  a Theory of Reading D isab i l i ty

Subjects in th i s  study who had been character ized as reading d i s ­

abled displayed s ig n i f i c a n t ly  g rea te r  d i f f i c u l t y  than normally achieving 

subjects  on the reading comprehension component of the task .  However, 

they also had d i f f i c u l t y  on the auditory comprehension component.

Indeed, ne i ther  the reading disabled nor normally achieving groups 

displayed s ig n i f ic a n t  differences in reading comprehension as com­

pared to auditory comprehension. What characterized the disabled 

readers was not j u s t  a depressed a b i l i t y  to comprehend wri t ten  material 

but an equally depressed a b i l i t y  to comprehend equivalent  spoken 

mater ia l .  Mode of  presenta t ion ,  therefore ,  was not a s ig n i f ic an t
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variable  for  e i th e r  the normal or disabled group, although sentence 

type and semantic condition was a s ig n i f ic a n t  var iab le .  S ign if ican t  

co rre la t ions  of  mean scores achieved while l i s te n in g  and reading 

were obtained. Identical  pa t terns  o f  s t ra tegy  overuse were observed 

in each component o f  the task .  In summary, the data obtained sup­

port  the conclusion tha t  reading and oral language are  c losely  

re la te d .

Furthermore, data obtained were incons is ten t  with performance 

predictions a r i s ing  out o f  various theories of reading d i s a b i l i t y .

I t  wil l be reca l led  th a t  conjoined sentences were employed in th is  

study as a control fo r  possible  memory d e f i c i t s  and word decoding 

problems accounting for  d i f f i c u l t i e s  in reading. The coordinates 

were comparable to the r e l a t iv e  clause sentences in sentence length, 

use of lexical  items and change or  consistency of noun function as 

subject  or ob jec t .  The almost perfect  scores achieved by the reading 

disabled group in both auditory and reading comprehension of  coor­

dinate  sentences suggest ,  there fo re ,  th a t  the problems of  th is  

disabled group cannot be accounted fo r  by a generalized memory def­

i c i t  fo r  long l in g u i s t i c  s t r in g s ,  phonological decoding problems 

or d i f f i c u l t y  in comprehension of individual word meanings. Nor 

can the problems of the reading disabled group be a t t r ib u te d  to 

d i f f i c u l t i e s  in visual perception. Such a conclusion would require 

evidence o f  differences in performance as a r e s u l t  o f  mode o f  pres­

enta tion  with the  disabled population achieving higher scores on 

au d i to ra l ly  as compared to v isua l ly  presented mater ia l .  As mode of
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theory of  reading d i s a b i l i t y  as a visual-perceptual  problem cannot 

be supported.

Central to a theory o f  language and reading as hierarchical  

processes i s  the explanation of  reading d i s a b i l i t y  as a problem in 

the applica t ion  or t r a n s fe r  o f  l i n g u i s t i c  rule  systems to the 

reading processes. Such a theory for  reading d i s a b i l i t y  requires 

evidence of  d ifferences in a disabled group's performance when 

l i s t e n in g  and reading. These differences would be re f lec ted  per­

haps by differences in rankings of  sentence d i f f i c u l t y  or pa t terns  

of s t ra tegy  u t i l i z a t i o n .  However, the data demonstrate th a t  s im ila r  

s t ra tegy  pa tterns were employed by the disabled group when l i s te n in g  

and reading.

The evidence of  s im i la r  comprehension outcomes and, most impor­

t a n t ly ,  evidence of  s im ila r  comprehension processes,  support the view 

o f  reading and language as pa ra l le l  processes, which are joined by a 

conmon method o f  represen ta t ion .  This l in k ,  on the level of  sentence 

comprehension, i s  character ized by the use o f  ident ica l  comprehension 

s t r a te g ie s  fo r  f a c i l i t a t i n g  syn tac t ic  ana lys is .  The re su l t s  obtained 

in th is  study support the view of  reading d i s a b i l i t y  as a bimodality 

d ifference in the a b i l i t y  to se lec t iv e ly  employ appropriate  compre­

hension s t r a t e g ie s .  Evidence in support o f  th is  view is  summarized 

in the following paragraph.

Both groups of readers display evidence of  iden t ica l  reper to r ies  

of language comprehension s t r a te g ie s  since every s t ra tegy  category 

was re f lec ted  in both disabled and normal group responses. However,
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s ig n i f ic a n t  differences were noted between the normal and disabled 

groups in the number o f  co r rec t  responses made and pa t terns  of 

s t r a te g y  use. The th i r d  and s ix th  grade disabled groups displayed 

more use o f  immature and i n e f f i c i e n t  response s t r a te g ie s  such as 

clause omission .and mutual function.  Furthermore, examining s t ra tegy  

overuse as a function of  sentence type suggested th a t  the disabled 

group employed le s s  v a r i a b i l i t y  in s t ra tegy  se lec t ion  as a function 

of  sentence type. A temporal s t ra tegy  remained the most overused 

s t ra tegy  for  each sentence type fo r  the disabled group while the 

normal group (p a r t i c u la r ly  the six th  graders) demonstrated changes in 

pa t terns  of  s t ra tegy  o v e ru t i l i z a t io n  in response to changes in the 

sentence types presented. This would suggest th a t  the disabled pop­

ulat ion  may have more d i f f i c u l t y  changing s t r a te g ie s  in response to 

s t ru c tu ra l  changes and/or th a t  they may be less  sen s i t ive  to subtle  

changes in syn tac t ic  information.

The reading disabled group demonstrated l e s s  a b i l i t y  than normals 

in the a b i l i t y  to u t i l i z e  semantic cues involving ac to r -ac t io n -o b jec t  

r e v e r s i b i l i t y  and were more l ike ly  to demonstrate what S in c la i r  and 

Bronckart (1972) have defined as anti -pragmatic  responses. However, 

i t  i s  a lso evident th a t  the reading disabled group had less  d i f f i c u l t y  

u t i l i z i n g  semantic information than they had in u t i l i z in g  syn tac t ic  

information. This conclusion is  supported by the higher scores ob­

tained on sentences which contained semantic cons t ra in ts  than on the 

sentences which did not contain such co n s t ra in ts .  In f a c t ,  the d i s ­

abled groups scores appear much c loser  to normal scores on the con­
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s t ra ined  sentences than on nonconstrained sentences. Perhaps there 

are two sentence comprehension systems operating - one on semantic 

information and one on order o f  elements information - with the 

processor u t i l i z in g  and in teg ra t ing  aspects of both systems depending 

on the complexity of  the material presented. I t  would appear, th a t  

the reading disabled group's primary comprehension d e f i c i t  r e f l e c t s  

a d i f f i c u l t y  in ordering of elements to a g rea ter  degree than a 

d i f f i c u l t y  in u t i l i z i n g  semantic information.

Educational Implications

The view o f  reading d i s a b i l i t y  as a bimodality d ifference  in 

s t ra tegy  u t i l i z a t i o n  has important implications for  developing in­

s t ruc t iona l  p rac t ices  in reading. Reading is not ,  and should 

not be taught a s ,  a s k i l l  i so la ted  from oral language s k i l l s .

Speech and language pa thologists  and reading teachers need to work 

c loser  together  in planning and executing in s t ru c t io n .  In order to 

accomplish t h i s ,  t ra in in g  programs in speech and language pathology 

must require  courses in reading acqu is i t ion  and reading d i s a b i l i t y ,  

and teacher preparat ion programs in remedial reading must require 

courses in language acqu is i t ion  and psychol inguis t ics .  Further,  

since reading disabled subjects have been demonstrated to be compar­

a t iv e ly  b e t t e r  able to u t i l i z e  semantic information than syn tac t ic  

information, reading ins t ruc t ion  should c a p i ta l i z e  on th is  s t rength .  

Reading in s t ruc t ion  should emphasize u t i l i z a t i o n  of semantic cues 

in addit ion to phonic cues for word and sentence comprehension.
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Reading programs based on teaching use of  contextual information 

( " l in g u i s t i c "  or "language experience" readers)  may be more appro­

p r ia te  for  ce r ta in  reading disabled subjects  who are  experiencing 

comprehension problems than reading programs based on teaching 

phoneme-grapheme correspondences. Reading lessons should not be 

confined to presentation of visual material but should incorporate 

the teaching o f  auditory language comprehension s k i l l s .  No assump­

tions concerning the disabled readers '  a b i l i t y  to comprehend audi-. 

tory language should be made. I t  is  l ik e ly  th a t  the comprehension 

d e f i c i t s  being experienced are  not modality sp ec i f ic .  Reading 

comprehension expectations s t a r t i n g  a t  approximately the th i rd  

grade are  dependent upon i n ta c t  s k i l l s  in making inferences,  draw­

ing conclusions, seeing logical  r e l a t io n sh ip s ,  e tc .  These s k i l l s  

are  not current ly  assessed on the auditory and verbal level by the 

commercially avai lab le  diagnostic  instruments commonly used by speech 

and language pa tho log is ts .  As i l l u s t r a t e d  in the curren t  study, s tu ­

dents who pass b a t t e r i e s  o f  language t e s t s  may s t i l l  have serious 

language comprehension problems which become evident when ce r ta in  per­

formance expectations are introduced. Assessment o f  complex syn tac t ic  

s t ru c tu re s  and ins t ruc t iona l  materia ls  and techniques which teach com­

prehension of  complex syn tac t ic  s t ru c tu re s  and address comprehension 

s t ra tegy  se lec t ion  and applica t ion  need to be developed.

Implications for  Future Research in Psycholinquis t ic  Bases of
Reading Disab i l i ty

In summary th is  study has provided evidence to support previously 

developed theor ies  concerning the view of  language comprehension s t r a te g ie s
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based on temporal ordering of  elements and semantic information and 

has demonstrated such theories  to be re levant  fo r -v isu a l ly  presented 

information. Furthermore, reading .d i s a b i l i ty  has been demonstrated 

to be r e la ted  to the i n a b i l i t y  to se lec t iv e ly  employ appropriate  com­

prehension s t r a t e g ie s .  Further research is required to determine the 

extent  of the re la t io n sh ip  between inappropriate  use of s t r a te g ie s  and 

degree of  impaired performance. As suggested in the l a s t  chapter, 

i n a b i l i t y  to u t i l i z e  correc t  s t r a te g ie s  may represent  a point in a 

continuum from haphazard responses to complete syn tac t ic  understanding. 

Evidence of such a continuum would contr ibute  to a more complete 

descr ip t ion of language and/or reading d i s a b i l i t y .  The need for  

fu r the r  research concerning the influence of maturation as a fac to r  

in reading d i s a b i l i t y  is suggested by the th i rd  and s ix th  grade reading 

disabled groups' comparative overuse of s t r a te g ie s  which were demon­

s t ra te d  to be u t i l i z e d  by very young children but not by children 

past the age of seven. ( S i n c l a i r  & B r o n c k a r t ,  1972) .

Caveats

Although the performance predict ions outlined in th i s  study may 

be viewed as having generated from three  varying theore t ica l  frame­

works, there  is  evidence to indicate  th a t  syn tac t ic ,  semantic and cog­

n i t iv e  predict ions for  performance are not mutually exclusive.  For 

example, Bever (1970) has demonstrated tha t  semantic cons t ra in t  and 

word order s t r a t e g ie s  variously  influence ch i ld ren 's  comprehension of 

passive sentences as a function of age. Addit ional ly , Schlesinger 

(1968) has demonstrated in te rac t ions  between degree of semantic cueing
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and nest ing in visual comprehension o f  center  embedded r e l a t iv e  

clause sentences. The in te rac t ion  of  semantic information and syn­

t a c t i c  information in processing o f  oral and wri t ten  sentences has 

been demonstrated in th is  study for  both a normal and a reading 

disabled sample.

Slobin (1971), has acknowledged the in te r a c t iv e  ro le  of  cogni­

t iv e  and l in g u i s t i c  factos in determining ra te  and order of  appearance 

of l i n g u i s t i c  elements in examining cross cultural  l i n g u i s t i c  data.

Indeed, arguments supporting an in te rac t io n  between the influence 

of  cognitive and l in g u i s t i c  variables in language acqu is i t ion  and 

sentence processing have been developed by leading researchers from 

both f ie ld s  of study (Beil in ,  1975; Bever, 1975; Inhelder, 1978;

Menyuk, 1976; Schlesinger, 1977).

In l i g h t  o f  these data ,  i t  would be presumptuous to seek defin­

i t i v e  support for  a mutually exclusive cognit ive or l i n g u i s t i c  model 

o f  sentence processing. Such an attempt would be nonproductive and 

would not conform to a comprehensive view of  sentence processing, 

which to be complete, must re ly  on fac tors  from both cognit ive and 

l in g u i s t i c ,  as well as environmental, communicative and so c io l in g u is t ic  

and psychological domains. Rather, what i s  i n te r e s t in g ,  and relevant  

to a theory of  sentence processing is the in te rac t ion  between syntax, 

semantics, order  and function as they influence comprehension of both 

wri t ten  and spoken mater ia l .

Furthermore, th i s  study makes no attempt to provide an answer 

to what causes reading d i s a b i l i ty .  As discussed e a r l i e r ,  reading
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d i s a b i l i t y  has been shown to r e s u l t  from a var ie ty  of not neces­

s a r i l y  exclusive fac tors  which are fu r ther  influenced by the age 

and c h a ra c te r i s t i c s  of the population under study. For example, 

the subjects  in th i s  study did not exh ib i t  problems in making 

phoneme-grapheme correspondences, sequencing graphemes or decoding 

individual words. However, such problems in grapho-phonological 

coding and/or sequencing have been demonstrated to contr ibute  to 

the reading d i f f i c u l t i e s  of ce r ta in  populations (Gibson & Guinet, 1971; 

Ives & Ives, 1973; Lawson, 1975; Shankweiler & Liberman, 1972). I t  

i s  the re fo re ,  inappropriate to propose any s ingle  f ac to r  as the most 

important cause of such a d iversely  manifested problem. More re levant  

to a study of psycholinguist ics  and reading is a descr ip t ion  of the 

processes which may be viewed as both contr ibuting  to and re f l e c t in g  

the way a t  l e a s t  some portion of a reading disabled population com­

prehend cer ta in  kinds of l i n g u i s t i c  information. For as Huey (1908/ 

1968, p. 6 ) has s ta ted :

And so to completely analyze what we do when we read 

would almost be the acme of a psychologis t ' s  achieve­

ment, fo r  i t  would be to describe very many of the most 

i n t r i c a t e  workings of the human mind, as well as to un­

ravel the tangled s tory  of the most remarkable spec i f ic  

performance th a t  c iv i l i z a t i o n  has learned in a l l  i t s  

h is to ry .
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C harac te r is t ic s  of the Sample Employed in the Study 
of the Comprehension of Relative Clause Sentences

Grade Group Age I.Q.

Range9
_a
X Range9

_a
X

3 Normal 8 . 6  - 9.4 8 . 8 9 9 - 1 1 8 109

3 Reading Disabled 8.5 - 9.5 8.9 90 -  118 103

6 Normal 11.5 - 12.10 1 1 . 8 9 2 - 1 2 0 107

6 Reading Disabled 11.4 - 13.2 1 2 . 0 9 0 - 1 2 0 98

9n = 40
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HOPKINTON PUBLIC SCHOOLS
154

HOPKINTON SCHOOL COMMITTEE 
OFFICE OFTHE SUPERINTENDENT

HAYDEN ROWE STREET 
HOPKINTON. MA 01748 

TELEPHONE 617-435-4511

Dear Mr. & Mrs.
Your child has been tentatively selected to par­
ticipate in a study for a Ph.D. dissertation conducted by 
Mrs. Sharon Goldsmith,Doctoral Candidate, Graduate School:
City University of New York., which is examining the relation­
ship between listening and reading skills in children with 
average to above average intelligence. The results of this 
study will hopefully benefit all Hopkinton teachers and admr 
instrators by providing information on the reading process and 
reading instruction.
One hundred and sixty students in grades 3, 5 and 5 from area 
schools will be asked to participate. The study consists of 
asking students to move some toy figures in response to sentences 
containing varying grammatical forms, which they are asked to read, 
and sentences they are asked to listen to. There is no score 
received; what is of' interest are the differences in responses 
to different kinds of sentences.
The study will involve about H hour of your child's time, and 
can be conducted within the regular classroom or school building.
No information relative to your child's participation will be 
noted in the teachers file. However, Mrs. Goldsmith will be 
happy to meet with any parents before or after the study is 
concluded to answer questions. She may be reached at 429-4756.
Please indicate below whether or not you give your permission 
for your child to participate in this study and return this 
permission slip to Dr. Russo, Elementary Supervising Principal, 
in the enclosed stamped self-addressed envelope, by MAY 22, 197 9 
(Tuesday).

Sincerely,
/  ; .

S .
-

David p . McCobb 
Superintendent
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H O L L I S T O N  P U B L I C  S C H O O L S
t/k* S/ltfi+vin.£»nclm n.6
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L 1 N D K N  8 T H X Z T  

H O L L I S T O N ,  M A S S A C H U S E T T S  0 1 7 4 5

3 U PE R IN T E N O E N T  
Dr. 3»vlno J .  P lacan tln o

A 88I8T A N T  SU PE R IN T E N D E N T  
Ja m e a  W . O 'C o n na ll

B U SIN ESS M A N A G ER  
H o w ard  W . Jaokaon

Dear Mr. - & Mrs.
Your child has been tentatively selected to par­
ticipate in a study for a Ph.D. dissertation conducted by Mrs. ■ 
Sharon Goldsmith, Administrator of .Special Education, ITolliston 
Schools, which is examining the relationship between listening 
and reading skills in children with average to above average 
intelligence. The results of this study will hopefully benefit 
all Holiiston teachers and administrators by providing infor­
mation on the reading process and reading instruction.
One hundred and sixty students in grades 3,5 and 6 will be asked 
to participate. The study consists of asking students to move 
some toy figures in response to sentences containing varying 
grammatical forms, which they are asked to read, and sentences 
they are asked to listen to. There is no score .received: 'what is 
of interest are the differences in responses to different kinds 
of sentences.
The study will involve about hour of your child's time, and 
can be conducted within the regular classroom or school building.
No information relative to your child's participation will be noted 
in the teachers file. Hov/ever, Mrs. Goldsmith will be happy to 
meet with any parents before or after the study is concluded to 
answer questions.
If, for any reason, you do not wish your child to participate, please 
contact the Principal of your child's school (Mr. Paul Franson, 
429-1600 for grade 3, and Dr. Ralph Toran, 429-1000 for arades 
5 & 6), before MAY ______  . Mrs. Goldsmith may be reached at
429-4766.

Sincerely,

Savino J . 'Placentino 
Superintendent

SJP/
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ASHLAND PUBLIC SCHOOLS
A S H L A N D .  M A S S A C H U S E T T S  01721

3/7/ce of Superintendent' 
(617) 881-2131

Dear Mr. & Mrs.
Your child has been tentatively selected to
participate in a study conducted by Mrs. Sharon Goldsmith, which 
is examining the relationship between listening and reading skills 
in children.

The study will involve about h hour of your child's time and, can 
be conducted within the regular classroom or school building.
It is anticipated that this study will benefit the teachers and 
administrators in the Ashland Public Schools in the areas of reading 
and listening skills.

If, for any reason you do not wish your child to participate, please 
contact Mr. Gerald Linder, Principal, Mindess Middle School, at 881-2126. 
Mrs. Goldsmith may be reached at 429-4766.

Sincerely,

Barry Ruthfield 
Superintendent

B R /m m f
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Recording Sheets A B

TEACHER'S NAME: ROOM: 2

STUDENT’ S NAME: GRADE:

OATE OF TESTING: TIME OF TESTING:

PRESENTATION A
AUO.

1st
VIS

2nd
ACTUAL
COPE SENTENCE CODE
Osc 27a THE OOG CHASES THE RABBIT.THAT EATS THE CARROT.

Oocd 21a THE GIRL KICKS THE BALL THE OOG CATCHES.
Son 13a THE 3A8Y THAT THE GIRL PUSHES KISSES THE LAOY.
Oocd 20a THE OOG CHASES THE WAGON THE DONKEY PUSHES.
Ssnc Sa THE LAOY KISSES THE SABY AND THE LAOY CHASES THE OOG.
Socd 11a THE MAN‘THE OOG BITES KICKS THE 8ALL.
Sand 15a ' THE MAN THE GIRL PUSHED CHASED THE BOY.

Osnc 32a THE OOG CHASES THE SNAKE ANO THE SNAKE 3ITES THE HOURSE.
Oscc 29a THE DONKEY KICKS THE LADY ANO THE LADY PICKS THE FLOWER.

Osn 31a THE BOY KICKS THE MAN THAT PUSHED THE GIRL.

Sac 2a THE BOY THAT KICKS THE 3ALL 3ITES THE APPLE.
Sonc 14a THE BOY KISSEO THE GIRL ANO THE .MAN KICKED THE 30Y.

Oon 22a THE WOMAN KISSES THE GIRL THAT THE .MAN CHASES.'

Socd 10a THE SNAKE THE .MAN KICKS SITES THE 3A8Y.
Osn 30a THE WOMAN KISSES THE GIRL THAT CHASED THE MAN.

Socc 9a TOE CAT CHASES THE MOUSE AND THE MOUSE EATS THE CHEESE.
Soc 7a - THE  BOY THAT THE OOG BITES KICKS THE BALL.
Sond 15a . THE LADY THE SOY KISSED PUSHED THE MAN
Sscc 3a THE BOY CHASES THE 3ALL ANO THE OOG SITES THE CARROT.

Ooc 18a THE OOG CHASED THE 3ALL THAT THE DONKEY KICKED.
Son 3a THE LAOY THAT THE SNAKE 3ITES PICKS THE FLOWER.
Oocc 19a THE 30Y PICKED THE APPLE ANO THE HORSE EATS THE APPLE.
Sac la  THE DONKEY THAT PUSHES THE WAGON KICKS THE MAN.

Oon 23a THE BOY KICKS THE GIRL THAT THE LAOY PUSHES.

San 4a THE .MAN THAT CHASES THE SOY KISSES THE LAOY.
Oonc 24a THE 3A8Y KISSES THE LAOY ANO THE .‘MAN KICKS THE LAOY.

Osc 28a THE CAT CHASES THE MOUSE THAT EATS THE CHEESE.
Ssn ,5a THE 3QY THAT KICKS THE GIRL PUSHES THE MAN.

Oond 25a THE OONKEY CHASES THE OOG THE SNAKE BITES.

Ooc 17a THE GIRL PICKED THE FLOWER TfiAT THE RABBIT 3ITES.

Oond 25a THE OOG CHASES THE SNAKE THE OONKEY BITES.
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A 3
TEACHER'S NAME:_______________________________ R00M:___________________________ 1 2

STUDENT'S NAME:___ GRAOE:_____________________

DATE OF TESTING: TIME OF_TESTING:___________

PRESENTATION 3 
AUO. VIS.

1 s t 2nd

ACTUAL
CODE________ SENTENCE_____________________________________________________________________ COPE
Soc 7b THE GIRL THAT THE SNAKE 3ITES CATCHES THE 3ALL.
Osnc 32b THE MAN PUSHES THE GIRL AND THE GIRL KISSES THE LADY.

Sonc 14b THE HORSE KICKS THE DONKEY ANO THE DOG 3ITE3 THE HORSE.
Oond 25b THE MAN CHASED THE GIRL THE WOMAN KISSED.
Ssc 2b THE 30Y THAT EATS THE CANDY CATCHES THE 3ALL.
Sond 15b THE MAN THE 30Y CHASED PUSHED THE LAOY.
Osc 27b THE HORSE KICKS THE CAT THAT CHASES THE MOUSE.
Sond 15b THE OONKEY THE DOG 3IT CHASED THE HORSE.

Osc 23b THE DOG 3IT THE 30Y THAT KICKED THE 3ALL.
Ssc lb THE GIRL THAT PICKS THE FLOWER PUSHES THE WAGON.
Don 23b THE 3ABY KICKED THE LADY THAT THE MAN KISSED.

Osn 30b THE 3A3Y KICKED THE 30Y THAT KISSED THE GIRL.

Qcc 13b THE RA8BIT EATS THE FLOWER THAT THE GIRL PICKS.
Son 12b THE GIRL THAT THE 30Y PUSHED KICKED THE HORSE.

Socd 10b THE SOY THE OOG SITES KICKS THE 3ALL
Soc 3b THE MOUSE THAT THE CAT CHASES EATS THE CHEESE.
Qon 22b THE SNAKE 3 IT THE DOG THAT THE DONKEY CHASED.

Socc 9b THE DONKEY KICKED THE LADY AND THE LAOY PICKS THE FLOWER.
Ssnc 6b THE 30Y PUSHED THE GIRL AMD THE 30Y KISSES THE LADY.

Ooc 17b THE OOG CATCHES THE 3ALL THAT THE MAN KICKS.
Oocd 21b THE BOY KICKS THE MOUSE THE CAT CHASES.
Son 13b THE LAOY THAT THE MAN KISSED PUSHED THE 3A3Y.
Oonc 24b THE 30Y KICKS THE GIRL ANO THE LAOY PUSHES THE GIRL.

Oond 26b THE LAOY PUSHED THE 30Y THE HORSE KICKED.

Oocc 19b THE DOG CHASES THE WAGON AND THE 30Y PUSHES THE WAGON.
Ssn 4b THE 30Y THAT PUSHED THE MAN KICKED THE GIRL.
Socd lib -  THE RA8SIT THE ‘DOG CHASES EATS THE CARROT.
Oscc 29b THE DOG CHASES THE RABBIT AND THE RA88IT EATS THE CARROT.

Qccd 20b THE MAN CATCHES THE 3ALL THE LAOY KICKS.
Sscc 3b THE 3AoY PUSHES THE 3ALL AMO THE 3ABY 3I7E3 THE AP°L2.
Osn 31b THE DOG 3ITE3 THE HORSE THAT CHASES THE DONKEY.
Ssn 5b THE MAN THAT KISSED THE LADY CHASED THE 3CY.
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Sample Enactments in each Response Category 
as a Function o f  Sentence Type

SENTENCE TYPE CATEGORY ENACTMENT

Oo
The boy kicks 
the g i r l  that  the 
lady pushes

Os
The boy' kisses 
the g i r l  that  
chased the man

Ss
The man that  
chases the 
boy kisses the 
lady

So
The baby tha t  
the g i r l  pushes 
k isses  the lady

1
2
■3
4
5
6
7
8

1
2
3
4
5
6
7
8

1
2
3
4
5
6
7
8

1
2
3
4
5
6
7
8

boy kicks g i r l ;  lady push g i r l
boy kicks g i r l ;  g i r l  push lady
boy kicks g i r l ;  g i r l  push lady
correc t  ( 1 )
boy kick g i r l ;  lady push boy 
boy kicks & pushes g i r l  and lady 
lady kicks g i r l ;  boy kisses  lady 
boy kicks g i r l

boy kisses g i r l ;  g i r l  chase man 
correc t  ( 1 ) 
correc t  ( 1 )
boy kiss g i r l ;  man chase g ir l  
boy k i l l s  g i r l ,  man chase boy 
boy kiss and chase g i r l  and man 
boy kicked dog and ball 
boy kiss g i r l

man chase boy; man k iss  lady 
man chase boy; boy k iss  lady 
man chase boy; 
correc t  ( 1 ) 
man chase boy;

boy k iss  lady

lady k iss  man 
man and boy chase and kiss lady 
boy chase man; boy k is s  lady 
man chase boy

g i r l
g i r l
baby
baby
gi r l

push
push
push
push
push

baby; 
baby; 
g i r l ; 
g i r l ; 
baby;

baby
gir l
g ir l
baby
lady

kiss
kiss
kiss
kiss
kiss

lady
lady
lady
lady
baby

baby and g i r l  push and kiss lad) 
baby push g i r l ;  lady kiss g i r l  
baby push g ir l
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Appendix E

A nalys is  o f  '/a r ia n c a  o f  the Means o f Scores Achieved oy Third 
and S ix th  Grade Normally Achieving and Reading D isab led  S ub jec ts  

in the  Comprehension o f  R e la tiv e  C lause Sentences

SOURCE OF VARIATION 35 d f MS F

Between S ub jec ts

Grade 23.35 1 23.35 96.43**
Group 67.38 1 57.88 274.41**
Grade x Group 1.25 1 1.25 5.06
E rro r (between) 38.59 156 .25

W ithin S u b jec ts  -

C ondition 139.38 1 139.38 959:31**
Grade x C ondition 3 .H 1 3.14 41.25**
Group x C ondition 15.50 1 16.50 33.54**
Grade x Grouo C ondition .03 1 .03 .17
E rro r 30 .73 156 .20

Type 57.01 5 13.40 79.53**
Grade x Type 5.77 ’ 5 1.15 5.35**
Group x Type 5.37 5 1 .17 5.97**
Grade x Group x Type 1.14 5 .23 1.36
E rro r 131.28 730 .17

Type x C ondition 17.27 5 3.45 22.30**
Grade x Type x C ondition 5.91 5 1.38 9.12**
Group x Type x C ondition 3.08 5 .52 4.05*
Grade x Group x Type x C ondition .73 5 .15 .97
E rro r 113.18 780 .15

M odality .47 1 .47 5.25
Grade x M odality .41 1 .41 4.53
Group x M odaility .06 1 .06 .71
Grade x Group x M odality .06 1 .06 .71
E rro r 13.92 156 .09

C ondition  4 M odality .02 1 .02 .25
Grade x C ondition  x M odality .01 1 .01 .13
Grouo x C ondition x M odality .13 1 .13 1.37
Grade x Group x C ondition  x M odality .03 1 .03 .34
E rro r 15.12 156 .10 “

Type x M odality .36 5 .07 . 55
Grade x Type x M odality .15 5 .03 .27
Group x Type x M odality .21 5 .04 .38
Grade x Group x Type x Modal i ty .32 5 .06 .53
E rror 36.05 730 .11 -

Type x C ondition  x M odality 1.33 .07 ■ 2.55
Grade x Type x C ondition  x M odality .09 5 .02 .13
Group x Type x C ondition  x M odality . .14 5 .30 .29
Grade x Group x Tyoe x C ondition  x

Moda1i ty .17 5 .03 .34
E rror 13.42 730 .10 -

Total

Model 931.15 3839 .24 2.35
E rro r 397.00 38*0 .10

C orrec ted  Total 1328.14 7579 . ’ 7

3R2 = . 70

V o  < .0 0 1
** P < .0001
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Frequency o f  Strategy Overuse by Third Grade Normally Achieving 
and Disabled Subjects in the  Comprehension of Relative Clause Sentences 

as a Function of Sentence Type, Condition and Mode of  Presentat ion

SENTENCE 
TYPE AND 
CONDITION

Normal 
Error Type

2 3 4 5 6 7 8 TOTAL

Reading Disabled 
• Error Type

2 3 4 5 6 7 8 TOTAL"

Ooc - - - - - - -
Oood - - - - -  1 _
Oon 1 3 2 9 - 2 1
Oond 2 3 - 8 1  - 2
Osc - "I - - - -
Osn - 1 5 1 - - 1
Soc 2 - - - - -  -
Socd - - 1 - - - -
Son 17 4 4 1 - - 1
Sond ' 20 15 4 V 2 - -
Ssc - - - - - -  1
Ssn - 32 - 1 - 1 -

Auditory

o- - 1 - - 1 2 4
1 - - 1 3 1 - 4 10

17 1 12 - 20 1 3 3 39
16 - 13 - 28 1 1 3 46

1 - - 3 - - 1 - 4
8 - - 14 3 - 2 4 23
2 4 4 5 - - - 2 15
1 9 14 5 - - - 2 30

27 13 35 8 - 1 1 3 61
42 10 43 3 1 7 2 4 70

1 - - - - - - 1 1
34 - 48 - - - 3 1 52

Visual

Ooc 1 1 - 1 - 2 1 - 5 9
Oocd - 2 2 - - 3 5 - 1 3 12
Oon 1 3 1 14 - - 1 20 - 18 - 19 - 1 5 43
Oond 3 5 1 8 - 1 2 20 32 21 - 23 1 1 2 38
Osc - - - - - - - 0 - - 2 - - 1 2 5
Osn - 1 7 1 - 1 - 10 - - 17 6 2 2 1 28
Soc 1 - 1 - - - - 2 6 2 3 - - 1 6 18
Socd 4 2 2 - 2 - 1 11 4 8 7 - 10 1 4 34
Son 9 11 9 2 1 1 0 33 12 29 6 3 3 6 6 65
Sond 18 13 4 3 1 1 1 41 10 25 6 - 10 5 7 63
Ssc - 1 - - - 1 1 3 - - - - - 2 1 3
Ssn - 34- - - - 2 - 36 - 48 - 1 - 5 2 56
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Appendix 6

Frequency of  S tra tegy Overuse by Sixth Grade 

Normally Acheiving and Reading Disabled Subjects  in 

The Comprehension of  Rela t ive  Clause Sentences as a

Function of  Sentence Type,

Normal

SENTENCE . Error Type
TYPE AND
CONDITION _____________________

2 3 4 5 6 7 8

Ooc - - - - - 1 -
Oocd - - - - - - -
Oon - 2 -  1 - - 1
Oond - - 1 5 - - -
Osc - - - - - - -
Osn - - 4 - - - i
Soc - 1 - - - _ -
Socd - - 1 - - - -
Son 3 7 - - - - -
Sond 3 19 17 - - 1 2
Ssc - - - - - - -
Ssn - 5 - - - - -

Ooc - - - 2 - - -
Oocd - - - - - - -
Oon - 6 - - - - -
Oond - 4 1 4 - 2 -
Osc - - - - - - -
Osn - - 8 - - - 1
Soc
Socd 1 1 1 - - - -
Son 4 3 2 2 1 - -
Sond 4 17 10 - 1 - 2
Ssc - - - - - - -
Ssn - 10 ...........................

Condition and Mode of P resen ta t ion .

Reading Disabled 

Error Type

TOTAL 2 3 4 5 6 7 8

Auditory

1 - - 2 - - -
0 - 1 3 - - 2 1
4 - 11 4 9 3 2 -
6 - 11 4 11 - 2 1
0 - - 2 - - 1 -
5 - 1 16 3 - 3 1
1 - 1 5 - - - -
1 2 4 10 - - - -

10 10 13 11 - 1 2 2
38
n

9 30 13 - 7 - 2
u
5 20 3 2 1 1

Visual

2 - - 1 2 - 1 1
0 - 2 - 1 1 4 1
6 - 20 2 8 1 1 1

11 10 T 6 1 1 3
0 - - 1 - - - 1
9 - 1 15 - - 5 -

8 1 - 2 - - - -

3 3 1 6 - 5 - 2
12 6 13 13 - 1 2 2
34 2 22 13 - 15 - 3

0 - - - - - 1 1
10 - 23 2 1 - - 1
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