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Abstract

here is a distinction between two kinds of thematic

information in a passage : the main i tem , or tqp~c , and the m a i n

idea, or theme. Although these are distinct kinds of

information , the main idea should be about the main Item .

Separate groups of subjects generated title—like noun phrase f
identification s of topics , and simple sentence statements of

themes , for paragraphs from Scientific American. Most theme

statements contained one of the topics , with a frequency related

to the popularity of the topic. Furthermore , theme statements

most often contained a topic as the surface sentential subject.

These results show that although identifying the main item and

identifying the main idea are different tasks with different

processes involved , there is a close correspondence between the

two types of thematic information identified by readers.

Pt’
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Thematic information , the knowledge of the topic or theme

of a passage , is given an Important role in currently developing

theories of reading comprehension . According to these theories ,

this thematic information is used by the reader to assist in the

integration of passage content (Kieras ,1977; Carpenter & Just ,

1977), and to guide the storage and retrieval processes

(Kozminsky, 1977; Meyer , 1977). However , most of the extant

work on thematic information has been concerned with how such

information is used by the reader , especially in recall .

Relatively little attention has been given to how the reader

Identifies thematic information during reading, and what the

properties of thematic information are.

The terms topi c and theme tend to be used interchangeably

to refer to what a passage is about . However , a distinction

needs to be made between the main idea conveyed by a passage ,

and the main referents, the objects or item s that the passage

contains information about . According to common usage and the

dictionary ; the meaning of the term theme is similar to main

Idea , and that  of topi c is similar to main referent. This paper

uses topic and theme in these senses.

An exampl e will quickly make the distinction clear . Table

1 is a paragraph taken from a Scientific American article.

Consider the question , “What is this passage about?” The main

idea seems to be Timekeeping accuracy has improved; but the

main item being described seems to be Timekeeping devices.

Hence a topic is one of’ the objects, or class of objects , that

the passage makes statements about. A theme is the most

~~~~
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Table 1

Exampl e Paragraph

The accuracy  of t imekee pin g has im prove d by n i n e  o rde r s  of

magnitude over the past two c e n t u r i e s , w i th  more t han  ha l f of

the improvement coming in the past 25 years. A good 18—th

centur y chronometer could run for a week or two without gaining

or losing more than a second. By 19~45 quartz—crystal clocks had

been developed that would maintain one— second accuracy for

several years. Today ’s h yd rogen masers  are sta ble to better

than two par ts  in 10 to the 1 5th over 2~4 hours. If the error in

the rate of such a maser remained constant , a gain or loss of

one second would take more than 10 million years.

~
f.
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important statement conveyed , either explicitly or implicitly,

by the passage. 
- -

Current theories of memory mirror the distinction being

made here between topics and themes. Systems such as that of

Kintsch( 197L$ ) would represent the above theme example as one or

more proposition s, represented with a logic— like notation as

(I M P R O V E , SOME ONE , A CC U R A CY)(T I M E K E E P I N G , ACCURACY)

Here , I M PROVE a pp ears as t he r e l at ion , or predicate ,

applying to an argument , ACCURACY. On the other hand , a topi c

would appear as one of the arguments appearing in the passage ,

or an ar gument  des ig n at in g a su perset for severa l  su ch

argum ents. Likewise , in ne twork  mo del s of memor y (e .g .

An derson & Bower , 1973; Norman & Rumeihart , 1975), knowledge is

represented as a network of links interconnecting nodes ; a

proposition is a link , or a set of l inks , depending on details

of th e repr e sen ta t iona l system , an d con cepts or r e f e r e n ts are

represented by the nodes . Hence the topic of a passage whose

con ten t was re presente d i n mem ory woul d be one of the no des ,

whi le t h e theme woul d be one of the  l in ks or set of l i n k s

representing a proposition .

How is Themat ic In fo rma t ion  Ident i f ie d? If the rea der is

to use th emat ic I n f o r m at ion , he or she must  have  some means  of

identifying what in the passage is thematic. One way to do this

is to f u l l y or dee p l y com preh en d the passa ge con ten t  by re la t in g

U it to long—term memory and applying rules such as van Dijk’s

(1977a , 1977b) macro— structure rules to arrive at the thematic
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information . For example , a rule similar to van Dijk’s

GENERALIZATION rule could be used to identify a superordinate

for passage arguments , an d t hus  de te rm in e a to pic al con cept .

The CONST R U C T I O N , I N T E G R A T I ON , or DELETI ON r u l e s  cou l J be use d

to locate or derive a macro—proposition from which the passage

proposition s follow , or which the passage propositions entail;

such a proposition could be used as a basis for a statement of

the main idea.

Howe ver , it must be possible for the reader to identify at

least some thematic information without engaging in full

comprehension , but on the basis of fairly superficial features

of the passage. This follows from the notion that one of the

f u n c t ion s of t hemat ic i n f o r m a t ion is to gu id e inte gra t ion

processes. That is , t he re ad er can not per f o r m  deep

com prehension processes without first performing the basic step

of assembling the content of individual sentences together . If

th emat ic in f o r m a t ion is use d to ass ist th is f ir st ste p , it

fol lows th at th e rea der can ob ta in some thema t ic in f o r m a t ion

ver y ear l y i n t he com prehens ion proces s, before  dee p

com prehension takes place. Some examples of fea~~.~es of a

passage that would function in this way are titles (Kozminsky,

1977; Dooling & Mullet , 1973; Bransford & Johnson , 1972),

i n it ial app ea rance  of theme sentences (Thorn d yke , 1977 ; Meyer ,

1977; KIe ra s , 1978), an d f re quen t  ment ion of the to pi c

(Per fe tt l  & Gol dman , 1974 , 1975).

-4
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Relation of Topics and Themes. If it is granted that

topics and themes are different types of thematic information ,

the question immediately arises concerning their relation to

each other . A simple , but substantive , hypothesis is that

themes ten d to be about topics. That is , the theme is a

proposition that includes the topic as an argument. Since in

English the surface subject of a sentence is normally the

sentence topi c (see Carpenter & Just , 1977; Perfetti &

Goldman ,19714), the passage topic should thus appear as the

surface subject in a statement of the passage theme.

This hypothesized relation appeared clearly in very simple

passages in unpublished studies by the author and in Kieras

(1978). Subjects read very simple passages one sentence at a

time , and then wrote down the sentence that “would make the best

title. ” The favorite theme choice was the sentence stating the

proposition that in terms of the connectivity in the passage

structure , was most central. The most popular other choices

we r e t h e senten ces in wh ich the  s u r f a ce su bject was t he same

argument that appeared .~~~~ surface subject of the central

proposition sentence. Hence theme choices were mainly those

which contained a particular argument as surface subjects.

Studies in which subjects were told to pick a topical argument

(one of the nouns ) show t hat th is same ar gument was t he most

popular  to pic. Hence , the most popu lar theme s ta tements

contained the most popular topi c choices as a surface subject.

. 1 - - #  •
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The primary question addressed in this stuGy is whether the

hypothesis that themes tend to be about topics could be

demonstrated In natural passages of some realistic compl exity.

PassaRes from Scientific American were used (Table 1 is an

example) because similar materials have been used before (e.g.,

Kiritsch , Kozminsky, Streby, McKoon , & Keenan , 1975), and because

the study of the comprehension of descriptive technical prose

has some direct applied value .

The basic approach in this study simply was to present a

large number of paragraphs to subjects and have them produce

either a sentence stating the theme of the paragraph , or a wor d

or phrase stating the topic. The theme and topi c responses thus

obt a i ned were th en com pare d to eac h ot her .  H owever , previous

work has indicated that if subjects are allowed too much leeway

in devising theme or topic statements , t he i r res ponses are

likely to be extremely idiosyncratic. This is what would be

expected to occur from the application of powerful

macro— structure rules to the highly idiosyncratic contents of

mem or y . For t hi s reason , the  su bjects were const r a ine d to

choosing as a topic or theme something “actually ment ioned” in

the passage. Subjects did not follow these instruction s to the

letter ; man y responses were paraphrases , generalizations , or

in ferenc es , base d on the pa ssa ge con t e n t .  However , this

cons tra i nt  did ha ve the  e f f ec t  of encour a gi n g res ponses tha t

were fa irl y cons i sten t across su bjects , an d wh ich coul d be

analyzed in terms of the passage content , an d com pare d to each
other . Hence these results should be viewed as conveying

information about what subjects choose as a topic or theme when

I —~~~~~~ --~~~~.-——-—.----—-- ~~~ -~~~~. -  — ----- - - —  — — - - -- - — -— ----•.- — — - -----
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t hey  mu st  s tay  r e l a t i v e l y  close to the passage c o n t e n t ;

a t t a c k i n g  the  problem of what  t hey  choose when allowed f r ee  r e i n

must  w a i t .  - - -

A secondary  goal was to deve lop  a p r a c t i c al  methodology for

s t u d y i n g  t hema t i c  i d e n t i f i c a t i o n  processes in complex n a t u r a l

prose . Pr oblems to be solved were whether  sub jec ts  would g ive

s table  data , and how t he i r  responses could be a n a l y z e d  w i t h ou t

recourse  to p ropos i t i ona l  a n a l y s i s  of the passages (see K i n t s c h ,

19711 ; Turner & Greene , Note 1). In order to arrive at usefu l

g e n e r a l i z a t i o n s  about n a t u r a l  prose it is necessary  to s tudy  a

la rge  sample of passages ;  the l a r g e  amount  of t ime and e f f o r t

i n v o l v e d  in p e r f o r m i n g  a f u l l  p ropos i t iona l  analy s i s  of each

passage would not be j u s t i f i a b l e  in the f i r s t  s tud ies  on the

problem .

Another  secondar y goal was to g a i n  some i n f o r m a t i o n  on how

subjects identify thematic information in such passages . Based

on the earlier work mentioned above , the first—a ppearing

senten ce should be associated with thematic content. Also , the

macro— structure rules suggest that the process of arriving at a

thematic proposition may well be more complicated than arriving

at a thematic argument , mean ing that theme identification should

take longer than topic identification . Furthermore , the more

complex inferences involved in arriving at a theme would seem to

depend more on the idiosyncratic contents of the reader ’s

memory. So , there should be more variabil ity between subjects

on theme choices , compared to topi c choices .

• 
-
~~~-..~~~~~~~

- - •
-.- - 
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Method

M a t e r i a l s .  The passages were complete  v e r b a t i m  passages

from recent articles appearing in Scientific American . An

initial pool of about 100 paragraphs were selected that (a) were

between 1.75 and 2 .5  inches  long in print ; (b) appeared to be

about one basic  t h i ng ,  a l t hough  severa l  a rgumen t s  ( i n  Kintsch’s

sense)  and the i r  r e l a t ion s were t y p i c a l l y  descr ibed ; ( c )  could

s tand  a lone ;  tha t  is , the pa r ag raphs  appeared to be

compr ehensible out of the original context of the article. From

this pool , 30 passages were selected that more definitely met

the above constraints and were also 2 to 2.5 inches long in

print. The passages were photoduplicated onto slips of paper ,

and assembled into booklets containing one passage per page ,

with the  30 passages appearing in random order in each booklet.

Design and Subjects. Two groups of 30 subjects were used

in a between—subjects design for the two Instruction conditions.

The Topic Group was ins t ruc ted  to produce a topi c choice ,

the Theme Group produced statements of the theme . Subjects were

ass igned to an ins t ruc t ion group accord in g  to or der of’

appearance for the experiment , with subjects being assigned to a

given condition alternately. Subjects were University of

Arizona students of both sexes recruited through campus

advertisements. They were paid $2.00 for participating.

1’ 
:- -

~~~~~~~~~
- - - - 
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Ins t ruc t ion s. The theme and topic i n s t ruc t ion s were

prep ared to be very s imi la r  except for the requ i rements  and

co n s t ra in t s  for responses.  The Topic Group ins t ruc t ion s were to

produce a word or phrase naming a topical argument. The

i n s t ruc t i on s stated tha t  sub jec t s  should provide  for each

• 
passage a “j u d g m e n t  of what  objec t or t h i n g  best r epresents  what

the  passage is about . . . .  Wr i t e  down a s imple  t i t le  or phrase

that  names t h i s  t h i ng . ” A set of spec i f i c  ru les  were provided

for  the  “t i t l e  response , ” wi th  examples  of r i g h t  and wrong

responses supp l i ed :  ( 1 )  “It must name a s ingle  t h i n g ,  not two

or more t h i n g s  ment ioned  in the  passage . ” (2 )  “It  must  be a

s ing l e  word or short phrase , not a sentence . ” ( 3)  “ . . . i t  must

name or de s igna t e  someth ing  tha t  was ACTUALLY M E N T I O N E D  in the

passage. ” The t h i r d  ru l e  was e labora ted  to encourage subjects to

view the process as selecting a topic from the passage rather

than “m a k i n g  up ” a “c r e a t i v e ” t i t l e  “based on conclusion s or

in fe rences . ”

The theme ins t ruc t ion s s ta ted that  subjects  should produce

“ a s ingle  simpl e sentence that  states what you t h ink  is the most

important idea actually expressed In the passage.” A set of

rules was provided for this “main idea sentence” with examples

of right and wrong responses: (1) “It must be a single

sentence , not two or three.” (2) “It must be a simple sentence

that fits into the space provided on the page underneath the

passage.” This rule encouraged brief ’ statements rather than

complex all—inclusive summaries. (3 )  “It must be a complete

sentence , not a word or phrase.” (U) “ ... your sen tence must

express an idea that was actually mentioned in the passage.” 

~
- ‘•~•

- 
,•- . .- - •~Y~
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This r u l e  was e labora ted  as in the  topic i n s t ruc t i ons , wi th  the

addi t ion  that  “th i s  does not mean that  we want you to simply

t. copy a sentence from the passage ; your response should express

the main idea in a simpl e compact form . Sometimes actual

sentences from the passage will do this , but most of the time

they won ’t. ”

Procedure. Subjects were run in group s . of two or more in a

large room with several tables. The subjects in the differen t

ins t ruc t ion  conditions were seated separately, and were

separately instructed in order to minimize confusion over the

instruct ions. Consequently, subjects were usua l ly  aware that

d i f f e r en t instruct ion condi t ions  were being used . After  reading

a wr i t t en  set of instruction s, subjects were questioned by the

• exper imenter to ensure understanding. Then subjects proceded

through - their booklets at their own pace , writing their theme or

topic response on the booklet pages below the passage . The

first few responses from subjects were usually checked by the

experimenter to ensure that the subject was proiucing responses

that met the form constraints for the instruction condition . On

the relatively few times when subjects were violating the

instruct ions, the relevant parts of the written instruction s

were pointed out to the subject , and the form rules emphasized .

This intervention was never performed after the subject had

progressed past the first few passages. Approximate starting

and stopping times were recorded for most subjects , with some
haphazard failures to record this information when large number s

of subjects were present.

• - :  
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Results and Discussion

Since several aspects of the data were examined , using

d i f f e r e n t  procedures for scor ing the responses , the resul ts  wi l l

be described and discussed here in a s t ep — by — step  f a s h i o n .  Many

of the s t a t i s t i ca l  tests were performed using only passages as a

random f ac to r .  In several such cases where subjects were not

represented in the analysis , such representation would carry no

conven t iona l  s t a t i s t i ca l  i n t e r p r e t a t io n . Fur the rmore , tests

were  done on the  d i s t r i b u t i o n  of responses to t a lled  across

subjec ts .  The s t a t i s t i ca l  approach in such cases was tha t  the

pool of responses from the two groups  was a l a rge  sample from

the popula t ion s of poss ible  theme and topic responses , and

inferences are made to the population so defined . It is known

that  in a balanced w i t h i n — s u bj e c t  design in which  mu l t i p l e

responses are obtained from each subject , and the choices

aggregated across subjects , a chi— square statistic computed on

the r e su l t i ng  aggregated con t ingency  table wil l  be “too small , ”
and thus  y ie lds  a conserva t ive  test in a t t empt ing  to rej ect  the

null hypothesis ( J .  E. K.  Smith , personal commun ica t i on ) .  Hence

the statistical tests to be reported , while perhaps somewhat

unorthodox in a pp earance , are in fact app ropriate and give a

correct characterization of the results.

Compl etion times. Starting and stopping times were

completely recorded for 25 Topic Group subjects and 26 Theme

Group subjects. Topic subjects required an average of 39
m inutes to complete the task , while Theme subjects required 61

4.— .—_ — *~~
_ —
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m i n u t e s  ( t ( 4 9 ) ~ 3 .63 ,  p < . O O 1 ) .  This corresp onds to an average

d i f f e r e n c e  between the two group s of 1111 seconds on each

pa sssage . Once a respon se had been composed , it is doub t fu l

tha t  more than a few seconds would be r equ i red  to wr i t e  down a

short sentence as opposed to a short phrase. Hence for these

passages it must  take on the order of 40 sees longer  to devise a

th eme response than a topic response , i n d i c a t i n g  tha t  a

s u b s t a n t i a l l y  l a rge r  amount  of process ing is required to

i d e n t i f y  the main idea ra ther  than s imply  the main  r e f e r en t .

Response ca tegor iza t ion .  The verbal  responses suppl ied by

the subjects  were scored by me ans  of a simple ca tegor iz ing

system , described as follows : The booklets were dismantled and

the pages re grouped by passages . Each page thus had a s ingle

sub jec t ’ s response to a single passage . For each passage , the

responses were sorted into categories that met the simple

- I criterion of simply belonging together in terms of’ similarity.

The theme and the topic responses were sorted separately.  Nc

restriction s were p~.aced on the number of cacegories or the

number of’ responses in each. Single member categories were thus

defined if needed . Preliminary trials indicated that this

method was fairly reliable in that there was a high degree of
P

.
I’ similarity between responses in the same category. One person

thus performed the categorization s for all responses. It should

be noted that a differen t person performed all subsequent

scoring in the matching analyses reported below. Once the

categories had been defined , the sorter picked a typicaj.

instance from each category to serve as the prototype of’ the
category. Thereafter , the ent i re  set of responses in that

-: . - 
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category were represented by the prototype. An example of the

topi c and theme categorizations is presented in Table 2, which

shows the  ca tegory  pro to types  and f requenc ies  for the responses

to the passage in Table 1. The ca t egor iza t ions  yielded 198
d i f f e r e n t  topic choice categories  and 2116 theme categories.

This approach , of work ing  wi th  the response data in terms of the

proto type  for each ca t eg ory ,  and the f requency of responses in

that cat~gory, considerably simplified the data analysis

compared to a t t e m p t i n g  to deal w i th  the 1800 separa te  responses.

Approx ima te ly  9% of the topi c choices and 11% of the theme

choices were categorized as errors , in that the subject produced

a response clearly inconsisten t with the form constraints

speci f ied  by the  ins t ruc t ion s , such as w r i t i n g  down a phrase

rather than a complete sentence in the theme condition . Such

errors were mostly produced by a very few subjects who simpl y

failed to follow instructions.

The average number of categories for topic responses was

6.6 , w i th  a r ange  of’ 3 — 12. The mean for theme responses was

8.2 , wi th  a r ange  of 3 — 18. The difference in means was

tested , assuming passages to be a random factor , an d was
significant (t(29):2.138 , 2<.05). This suggests that theme

responses were less consistent that topic responses , an

intuitively appealing result , given the greater complexity of’

theme identification processing. But such a conclusion is

rather heavily qualified by the fact that the criteria used to

determine the number of’ response categories may not have been

the same for the themes and the topics.

~~~~ ~~~~~~~~~~~~~ 
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Table 2

Exam pl e of’ Topic and Theme Categor iza t ions

Top ic Categ or iza t ion

Top ic Prototype f

A. Timekeeping accuracy 9

B. Timekeeping 8

C. Improved t imekeeping U

D. Timekeeping history 4

E. Timekeep ing devices 2

F. Chronometer impr ovement  1

Errors  2

Theme- Categorizat ion

Theme Prototype F

- 
Timekeeping accuracy has increased greatly over the years. 26 -

Hydrogen masers are an incredib ly  accurate way to measure t ime. 1

Modern clocks are better timekeepers. 1

We can now keep time incredibly accurately. 1

Errors 1

f. 

_ _ _ _ _ _ _ _ _ _ _ _  _ _
-~~~ 
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Another way to look at the consistency of responses within

passages is the extent to which the distribution of responses

over the categorie s d i f f e r s  from a f l a t  d i st r ibu t ion . This was

examined  by compu t in g  a c h i — s q u a r e  g o o d n e s s — o f— f i t  s t a t i s t i c  for

each passage , w i th  exp ected f r equenc ie s  speci f ied  by a u n i f o r m

d i s t r i b u t ion over the same number  of ca tegor ies .  For the topic

responses , 17 of the 30 passages produced s i gn i f i c a n t  ( Q< .0 5)

n o n — f l a t  d i s t r i b u t i o n s .  For the theme responses , 20 of the 30

were significantly non— flat . These proportion s are not

significantly different , suggesting similar degrees of

wi th in — pa ssa g e  consis tency for the two inst ruc t ion  cond i t ions .

However , this conclusion , which tends to contradict the one

stated above , must be qua l i f i ed  on the same basis. Hence these

resul ts  do not allow a f i rm  conclusion on the r e la t ive

consis tency of topi c and theme responses.

Topic and Theme Sources. The prototyp e topi c responses

were compared to the o r i g i n al  passages and c lass i fed  by a rater

into four catego r i’~s: ( 1)  ~Exact  Reference:  The topi c response

has the same wording as a a referent mentioned in the passage.

-(2) Same Referent: The topic response referred to the same

referent , but  with d i f f e r e n t  word ing .  (3 )  Implied Refe ren t :

The topic response nam ed an object s t rongly  implied or

generalizable from the passage. (4) Weakly Implied Referent:

• The topic response was only  weakly  related to the passage.

Table 3 shows the proport ions of topi c choices f a l l i ng  into each

c lass i f ica t ion  by th is  scheme , both unweigh ted  and weighted by

the f requency of the topi c choice. Hence the unweighted f igures

convey information in terms of the number of topic choice

1 -I - - -  

______ L 
~~
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Table 3

Dis t r ibu t ion  of Genera l i ty  Ra t i n g s  for Topic Choices

Rating tJnweighted Weighted 

Exact Reference .111 .61

Same Referent  .37 .30

Implied Referent  .20 .08

W eakly.  Implied .02 .01

I •-
~ 

•
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prototypes , but the weighted figures convey information in terms

of the number of actual individual topic choice responses.

Referring to the unweighted proportions , a lar ge number

(20%) of topi c choice prototypes were implied , but  when t he

relatively low frequency of’ responses of this type is taken into

account as in the weighted proportions , it is seen tha t  onl y

about 8% of the total topic choices were implied referents .

Likewise , 91% of the total choice responses were of exac t

reference or same referent. This means not only that subjects

followed the topic condition instruction s, which stated that the

topic had to be ac tua l ly  ment ioned  in the passage , but also that

subjects appa ren t ly  found it easy and reasonable to conform to

th i s  ru l e .

The prototype theme responses were compared to the original

passage , but were c lass i f ied in terms of’ which sentence or

sentences in the o r ig ina l  passage they resembled . The wordin g

and conten t of the theme prototyp e -wa s compared to each sentence

in the passage . If the theme prototype could be considered a

subset of the wording  and content of a s ingle  one of the passage

sentences , it was classified as being taken from that  sentence

in the passage.  If ’ the theme contained wording or content from

more than one of the passage sentences , it was classified as an

integrative response . If it could not be identified as coming

from a particular set of sentences , it was classified as

unrelated . Since the passages had different numbers of

sentences , Table 11 shows the d is t r ibut ion  of theme sour ces for

passages of all lengths , and the average distribution both

— 

:.t ~ 
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Table 14

Proportion of Theme Choices from Each Sentence PQsition

Sentence Position

Number 1 2 3 14 5 6 Integ. Unrel.

1 .77 .07 .10 .07’

6 .25 .18 .33 .19 .05

12 .33 .11 .16 .15 
- 

.22 .03

10 .28 .09 .111 .05 .08 .32 .011

1 .30 .00 .27 .00 .00 .00 .33 .10

Unwei ghted Mean .39 .09 .23 .01 .011 .00 .23 - 
.06

Weighted Mean .30 .11 .19 .10 .07 .00 .214 .05

Note. The-’column s labelled Integ. and Unrel. indicate the

proportions of theme choices that were scored as Integrated or

Unrelated. .

-~ 

-
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unweighted , and weighted by the number of passages of each

length.

Almost all of the responses (about 914%) could be found in

the passage , w hich me ans  both t ha t  su bjects were able  to fo l low

the instruction s to pick a theme that was actually mentioned ,

and also that they found it reasonably easy to do so. The bulk

of the responses (about 70%) are taken exclusively from one of

the passage sentences; most of the remainder were integrative

responses combining content from more than one of the passage

sentences. The theme condition instruction s explicitly

permitted integrative responses; hence the large number of them

is consisten t with the instruction s, but the fact that a sin gle

sentence was usually the theme source indicates that subjects

usua l ly  found th is  to be an adequate  source of i n fo rma t ion  about

the  main idea.

Another f ea tu re  of the r esul t s  in Table II is an apparent

preference for sentences in the first and t h i rd  posit .ions. This

feature was-tested by applying chi— square goodness—of—f’it tests

comparing a flat distribution to the obtained distribution of

single sentence -source frequencies (integrative and unrelated

responses were not included ) for each passage length . These

chi—square values were all significant well beyond the .01 level

except for passages of’ length 3, which was s i gn i f i c an t  at only

the .05 level. Hence , for all passage lengths , the apparent

preferences for serial position are reliable. Whether position

one appeared more often than position three was tested , - us in g

the frequencies for individual passages , and found to be

~ 
‘
~~~~~~~~~~~~~~~~~~~
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nonsignificant (t(28)~~1 .15) . Hence the first sentence is

overall the favorite source of themes , whi ch mak es sen se in

term s of common usage and other data (e.g. Kieras , 1978), but

apparently the third sentence in these passages carries content

subjects consider to be thematic just as often .

Relat ion of Topics and Themes. In order to test the major

hypothesis of this study, t hat t heme senten ces ten d to men ti on

topics , especially as the sentential subject , a method was

devised for comparing theme noun phrases and topic responses.

The basic approach was to extract a main and a secondary noun

phrase from each theme prototype ; these theme noun phrases were

then compared to the topic prototypes and the frequency of

ma tches under certain criteria was counted.

In more detail , each theme prototype was first simplified

by deleting any subordinate clauses , and then parsed accordin g

to a sim ple sentence grammar represented as an Augmented

Transition Network (see Anderson , 1976 , or Kieras , 1977) to

i d e n t i fy  the i n d i v i d u a l  noun phrases and clauses in the theme

pr o to typ e .  Then , to select the main and secondar y noun phrases ,

the following algorithm was followed : The subject noun phrase

of the main  clause was designated as the main noun phrase . The

highest  level noun phrase in the predicate of the main clause ,
If ’ present , became the secondar y noun phrase. If’ there were no

such main predicate noun phrase, the highest noun phrase in any

modifying clauses in the subject noun phrase was designated as

the secondar y noun phrase. If there was no such noun phrase , no

secondary noun phrase was designated. As an example , for the

- - 
- - 
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theme proto type  Modern a g r i c u l t u r e  has increased  the f low of

n u t r i e n t s  th rou gh  the food cycle,  the  main  noun phrase  is M odern

a gr i c u l t u r e ,  the secondar y noun phrase  is The f low of n u t r i e n t s .

The ma in  and secondar y noun phrases of all of the 2 146 theme

proto types  were thus  e x t r a c t e d .

The pa i r  of theme noun phrases  for each theme sentence was

then compared to the top ic proto types  for tha t  passage.  In t h i s

pr ocess , a theme pro to type  was allowed to ma tch  a topic

prototype  only  on one of ’ the two noun phrases ;  matches on both

main  and secondar y noun phrases  were not permi t ted . Ra ther , the

s ing le  best m a t c h i n g  of the  two was used . Four h i e r a r c h i a l

c r i t e r i a  for the q u a l i t y  of the match  between theme noun phrases

and topic prototypes were used . These were h i e r a r ch i a l  in the

sense that the criteria went from very close matches  to s imply

related content , and if a particular theme—topic prototype pair

was matched under a h igh  q u a l i t y  c r i t e r ion , it would not be

a v a i l a b l e  for m a t c h i n g  under  a low c ri t e r ion . Hence the

c r i t e r i a  formed a mutua l ly  exclus ive  set of’ categories  of - -

matches , and each pai r  of’ item s being matched would be

c lass i f i ed  only  under  the highest  qua l i t y  match possible.  The

four criteria , in order of’ descendin g quality, were as follows :

( 1)  An Exact  match was scored if the prototype theme noun phrase

was e x a c t l y  l ike  the topic pr ototyp e or a very close paraphrase .

(2) A Gist match was scored if the same referen t was referenced ,

but not as closely as is the Exact  c r i t e r ion . (3)  An Overlap

match was scored if ’ the theme and topi c shared words or

concept s , but the same re fe ren t  was not present .  ( 4 )  The lowest

grade , a Related match , was scored if the topi c prototype and
r--’~
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the th eme proto type  noun phrase were related in terms of

meanin g , but  wi thout  over lap  of concepts .  Any theme — topic  pa i r s

not mee t in g  one of these four  c r i t e r i a  was cl a s s i f i ed  as no

match.

The ma tch in g  was done as fol lows : For each topi c choice

proto type  the theme prototyp es m a t c h i n g  on the main  or secondary

noun phrase were determined under the exac t criterion . A given

theme prototyp e was allowed to match a topic only  once , e i ther

wi th i ts  main or secondary noun phrase , but not both . The total

f r e quency  of the theme responses for all of the ma tch in g

proto type  categories  was then recorded under  the  cl a s s i f i ca t ion

of an Exact  match on the main  (or secondary )  noun phrase .  This

gave the total number of theme responses genera ted  by subjects

that  included a noun phrase m a t c h i n g  tha t  top ic pro to typ e .

Then , for the same topic prototyp e, the number of Gist matche s

were de te rmined ;  theme noun phrases previously classed as Exact

matches were d i squa l i f i ed  for Gist or - lower matches .  This

process was repeated for the topic prototype until all theme

prototypes had been assigned a match ing  ca tegory .  Then the next

topic prototyp e for the passage was similarly matched to all of

the theme prototypes for that passage. Table 5 con ta ins  an

example  of the matches classified for the topic and theme

choices shown in Table 2.

The resulting tabulation showed for each of’ the 198

differen t topic choice prototypes , how many theme responses (not

prototypes) matched the topic prototype , and whether it matched

on the main or secondar y noun phrase. The hierarohial match

- 
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Table 5

I Exam pl e of Theme M a t c h i n g  to Topics

• Ma tch ing  Cr i t e r ion

Exact Gist Overlap Related No Match

Top ic Freq . M S M S M S M S

A 9 26 — — — — — — 3 0

B 8 — — — — 2 6  — — 3 0
- 

C 4 — — — 1 — — 26 2 0

D 11 — — — — — — 26 3 0

• E 2 — — — — — — 26 3 0
F 1 -• — — - 1 — — 26 1 1

Note. The column s labelled P1 and S show the number of matches

on Main and on Secondary noun phrases , respect ively.

H
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q u a l i t y  c r i t e r i a  form a m u t u a l l y  exclus ive  set of match

• categories that allow the assessment of how close the matches

were . But it should be kept in mind that the themes matching

under the lower criteria (e.g. Related) are only those that did

not match  under a h igher  c r i te r ion .

Table 6 shows the d i s t r i b u t i o n  of matches of theme noun

phrases to topi c prototypes , both weighted and unweighted by the

topic choice f requenc ies .  Cons ider ing  the unweighted match

d i s t r i b u t i o n , the total  number of possible matches is 59110;

there were 198 different topic choice prototypes and 30 theme

responses , one from each Theme Group subject , that could be

matched to each topic prototype. Due to the small proportion of

errors not included in the matching process , the actual total

number of matches is 5756. Note that this unweighted data does

not take into account that some topic prototypes represent topic

choice categories that were more popular than others.

Therefore , also shown in Table 6 is the distribution of’

theme—topic matche s ~i~ighted by the frequency of each topic

category. For exampl e, if 10 theme responses matched a topic

choice prototype representing a category - containing 5 topic

responses , the contr ibut ion from this  match is 50 matches. The

total number of such weighted matches , err or responses not
included , was 23,741. This distribution represents the matches

wi th  the topi c frequency taken ir~to account .  It should be noted

that very few matches appeared under the Gist criterion ,

reflecting the property of the responses that matches were

either close , fitting the Exact criterion , or relat ively loose ,
fitting only the Overlap or Related criteria. Few Gist matches

- ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ 
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Table 6

C l a s s i f i c a t i o n  of Theme Noun Phrase Matches to Topics

Exact  Gist Over lap  Related NonMatch

lJnweighted .27

Main NP .10 .011 .24 .18

Secondary NP .02 .01 .08 .07

Wei ghted . 19

M a in NP .25 .05 .23 .14

Secondary NP .04 .01 .06 .05

Al 
-
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thus  appeared .

It is d~ear from the Table first of all that the bulk of
I.

theme responses were definitely related to topic responses; 73%

unw eighted , or 81% weighted , of theme responses matched the

topics under one of the m a t c h i n g  c r i t e r i a .  If matches are

combined over c r i t e r i a , 55% unwe i gh t ed , 66% weighted , of them

are on the main  noun phrase of the themes , and only 18%

unweighted , or 15% weighted , of them are on the secondary noun

phrase  of the themes.  This resul t  conf i rms  the pred ic t ion  tha t

theme statements would contain the topics as their sentential

sub jec t .  E v a l u a t i n g  t h i s  resul t  s t a t i st i c a l l y  was done as

follows : (a) A goodness—of—fit test was performed comparing the

obtained d i s t r i bu t ion  of main  matches, secondary matches , and

nonmatche s to a nul l  d i s t r ibu t ion  which had the observed

f requency  of nonmatches , and equal f requencies  for main and

secondary matches. Obtained chi—square values were 1091 for the

unweighted matche s, and 71158 for the weighted matches. This

extremely significant result indicates that th parent higher

match frequency to main noun phrases than to secondary noun

phrases is reliable. (b) Twenty—six out of the 30 passages show

more matches on theme main noun phrases that on secondary noun

phrases , on both weighted and unweighted matches, which is

significant by the sign test (2<.OO1) in both cases.

From the above results , theme responses ten d to use popular
topic responses as their sentential ‘“ibjects. One further

analys is  was done to demonstrate that the re often a referent

was chosen as a topi c , the more often it appeared as a theme

~~~
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noun phrase .  This was done by correlating the topic category

I ” f r equenc ie s  wi th  the number of theme re sponses ma tch ing  that

topic ca tegory .  The correla t ion was computed for each type of

match  c r i te r ion  for both main  and secondary n oun phrases.  These

correlation s are shown in Table 7, under the Criteria Separate

h e a d i n g .  Because of the h i e r a r c h i a l  scheme used for match

scor ing in which  the  q u a l i t y  c r it e r i a  categories  were m u t u a l l y

e x c l u s i v e , the pa t t e rn  of cor re lat ions  requires  some

exp lana t ion .

Firs t , note tha t  the Nonmatch c ri ter ion shows a significant

negat ive  cor re la t ion , mean ing  tha t  f a ilu re s  of themes to match

topics were associated wi th  the less common topics .  That is ,

the more common the topi c , the more of ten themes conta ined a

noun phrase that matched the topic. Considering next the Exact

match c r i te r ion , there is a s t rong p osi t ive  correlat ion which

me an s that  very  close matche s occurred most often to the

frequent  topics .  The other c ri t e r i a  show different degrees of

r e l a t i o n s h i p  between topi c and theme matching frequency, but

t h i s  is largel y due the the fact  that  the categories were

exc lus ive .  Hence , for exampl e , the negative correlation under

the Related criterion is produced by the fact that if a theme

was f a i r l y  odd , or unusual , It would be unlikely to match in the

Exact or other higher criteria , but would have a good chance of

being related to the more unusual , uncommon topics.

One way to get a clearer picture of how the relat ion

between topics and theme noun phrases depends on the different

scoring criteria is to combine the matching criteria so that

____________________ - —______________
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Table 7 
-

Correlation of Topic Frequency w i th  Theme Match Frequency

Exact Gist Overlap Related NonMatch

Criteria Separate

Mai n NP .6111” .04 9 — .019 — .138’

Secondary NP .1111’ — .076 — .097 — .110

Cri te r i a  Aggregrated -•

Mai n NP .6 111*1 .5550* .3650* .267”

Secondary NP .1111’ .108 — .026 — .096

* .2< .05; ** 2< .01
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each one inc ludes  not jus t  matche s at that  level of’ q ua l i ty ,  but

also all higher quality matches. Table 7, under the Criteria

Aggregated heading, shows the correlations between topic choice

f r e quency  and ma tch in g  f r equency  where 
- 

the match f requenc ies

have been totaled for all c r i t e r ia  at or h igher  than the

specified one. So for exampl e, the Overlap criterion contains

all matches  at Exac t , Gist , and Over lap  c r i t e ri a .  It can be

seen that  as the c r i t e r ion  for a match  is made looser , the

s t rength  of the  re la t ion  between topics  and theme noun phrases

weakens .  However , even under the loosest criter ion , there is

s t i l l  a s ig n i f i c a n t  posi t ive  r e l a t i o n s h i p  between topi c

f r e qu e n c y  and theme noun phrase match frequency. However , the

secondary noun phrase  re la t ion to topic choices is much weaker

In i t i a l l y ,  and shows up only if the closest matche s are

considered . Hence , the conclusion that topics tend to appear as

sentential subjects of theme statements is further supported by

the  close r e l a t ionsh ip  between the popu la r i t y  of a topic and the

number of themes that  use i t .

Conclusion s

The methodology used in the study appear to have been

adequate for the level of de ta i l  desired . The ins t ruc t ion s to
choose something actually mentioned in the passage was not taken

too l i t e r a l l y  by the subjects , in that’ man y r esponses were no t
verbat im excerpts from the passage. However , the instruction s

were followed adequately  enough to ensure that  the responses

could be related to the original passages and to each other .

Fur th ermore , the source of most responses could be located in

the passages . The methods of scoring and matching the responses

~~ ~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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could be made tighter and more rigorous , but with probably

l i t t le  gain in the reliability of this particular set of’

j results.

In terms of the sources of theme and topic in format ion  and

the strategies for i d e n t i f y i n g  thematic information , the

appearance  of thematic in format ion  ear ly  in the passage was

con firmed , and the expectation that theme identification would

be more difficult than topic Identification was also confirmed .

However , there is no clear cut result that shows that themes

were more variable than topics.

The major hypothesis about the relation of’ topics and

themes was strongly confirmed : Most themes contained one of the

topics , and most of the time as a surface subject. The more

often an argument appeared as a topic , the more often it

appeared in a theme , especially as a surface subject.

~~~~~~~~ 
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