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\ ’ ABSTRACT -

_ Cognitive psychologists have started to explore how _people u.;w.v:.J their world
knowledge in order to accomplish a varicty of"tasks. The focus of the thesis research was tro
in\icstiga‘tc how world knowledge is accessed during the reading comprehension f)roccss: It
has been suggested (Barsalou, 1582) that very familiar know!cdgc is rcad'ily. available
regardless of what the réading context emphasizes, but that less frequently used knowledge is
readily ava:ilab'lc only- i'x}. contexts which emphasize that knowledge. Experiment 1
dcmon;ii;:iicd that findings consistent with this point of vic:vYa:c obtained only when subjects

know what concepts they will be tested on, otherwise, both familiar and less familiar

-~

knowledge are accessed more quickly in appropriate contexts than in other contexts. -

Experiment 2 prOVidcd further support for the .ﬁndings from Expérimcnt 1 cvch
though a different baseline and :wopiﬂ‘crcm literary forms were used. Experiment 2 also
demonstrated that the diStinctjon between access to familiar and less familiar kndwlcdgc ma
quantitative onc.rathcr than a qualitative one, as access to lt;,ss familigr’ knowicdgc was
spceded relatively more by arappropriate context than was access to very familiar knowledge.
Experiment 3 confirmed that this distinction is robust, as it remained stable despite changes in
task v'ar.iablcs and subjects’ strategics. .Expcrimcnt 3 also -demonstrated that access to both
typés' of knowledge is hindered by inappropriate contexts -but only when the degree of

congrucncy between contexts and test items is increased so that it resembles the degree of

congruency common to natural text.

The results of the rescarch are important because they lead to the proposal of a
— \ - :

principle by which fluent comprchension is achicved and by which new information is
obtained from text. The studics also suggest that il experimental results are to be gencralized

to what normally happens during reading, it is of utmost importance that reading materials be

presented in a manner which does not differ significantly from the natural readin simz’ﬁon.'
! 8

iii

7

—



' ACKNOWLEDGEMEN'I;S_

) ’ ’

J have had the good fortune to rccc:vc the support o!' many pcoplc throughout my

-

umvcrsxty years. Betty Ann chy is rcsponsxblc Jor sparkmg my interest in cogmtwc

psychology when I was 2 student in her course on human memory. When I moved to McGill,

-
.

Mark Seidenberg and Gloria Waters provided me with the conviction that, given cnough talent
%nd a dedire to solve topgh problems, the study of reading could be an cxc'iting endeavour. |

rcturncd to McMastcr to do'my'gra‘duatc work with Betty Ann Levy who had enough faith in

v -

me to lct ‘me 'go after the problem I was interested in. Betty Ann has provndcd considerable

intellectual and pcrsonal support throughout the past five years. Lee Brooks and Lorraine

Allan have been valued members of a committee wkuch has more. th:m fulilled its mandate of

what 2 good committee should be. Lee Brooks has contributcd to my "educatiost by pointing

*

out that there is another side to every story and by _bcing enthusiastic about the range of
problems that cognitive psychology has to offer. Lorraine Allan has helped immensely by

offering valuable insights into my own work, the kinds of insights which only somcone from

outside one's own area of research can provide. o . : ‘

I also thank Fergus Craik, Kris Krisioﬂ'crson. Maurcen Lovett, Daphne Maurer, and
L:irry Barsalou for giving me their time and their ideas without which my graduate education
would not havc_bccn' a;: rich. - Special tﬁanks go to Ian Begg for including me in his lab

meetings in which the free exchange of ideas was encouraged and reinforced.

) Every graduate’ studﬁnt's life is enriched by her fellow graduate students, and mine is
no exception. Andrea Snider, Jan Hinchley, Don Maxwell, Janct Olds and Jim McCrac¢ are
but a few ot: my colleagues who made graduate life intellectually stimulating and fun. _Xt is
only fair to say that most of us would not make it‘ ;hrough our graau:nc years without thc-
ﬁulﬁ-facetcd support providcd_ by other graduate students. Special thanks go to Rosa

Giovanazzo who was always ready to lend a helping hand.
«

v

——



’

- > %
- g

" No acknowledgement is' complete without the recognition 6f_lxbyr important one’s
family is in providing the basis for one’s accomplishments: I thank Celind Barnes, Fred

. - -
Barnes, Lauren Barnes, and Norma Green for always saying "Do _it and do your best”. They

never told me that I could not do something, having more faith in me than I often had ix

mysclf. Last, but ncver least, I thank my friend Mark Drummond for his unwavering support

for and help in éverything that I do.

The research in téxis thesis was supported by graduate scholarships from the Social

Sciences and Humanities F}cscarch Co{mcil. the Natural Sciences and Enginccring-Rcscarch,

Council and from the Ontario government. n Lo
. : ¥ e

-



Chapter

-

TABLE OF CONTENTS

APPENDICES g ~

vi

- Page
LIST OF TABLES N vii
© LIST OF FIGURES viii
INTRODUCTION '

A. The Context-IndBendent Hypothesis 3
B. The Context-Dependent Hypothesis 7
C. '/I'hc Frequency-Based Hybrid 10
REVIEW OF THE LITERATURE 14
A. Non Comprechension Measures: Stroop and Lexical Decision Tasks 14
B. Comprchension Mcasures: Cued Recall Studies 26
C. Comprehsion Measures: Verification Studies . 31
~D. }'hc Experimental Hypotheses - An Overview of the Thesis Rescarch 36
EXPERIMENT 1 38
Method 41
Results and Discussion 47
EXPERIMENT 2 60
Mecthod . 62
Results and Discussion 65
EXPERIMENT 3 & 81
Method ' 83
Results and Discussion 86
CONCLUSIONS 99
A. An Evaluation of the Three Hypotheses 99

B. The Importance of Methodology in
the Interpretation of Experimental Findings 102
C. Directions for the Future 108
BIBLIOGRAPHY i 113
117



LIST OF TABLES

Table N _ L ) Page
1 Conditions and Sample Materials for Experiment 1
- {No Highlight Format) 45 -
2 Mean Response Times (RT) and Error Rates: Experiment | 49
3 Difference Scores: Experiment 1 ® T e P 50
4 ° Mean Response Times (RT) and Ertor Rates for False
" Trials: Experiment 1 - _ g S 56
5 Conditions and Sample Mntcr-ials for Experiment 2 5 .
(Recital Contexts) ) - 64
6 Mean Response Times (RT) amd Error Rates: Experiment 2 66
7 Difference Scores: Experiment 2 - Collapsed . _
Across Literary Form ’ P 67
8 Difference Scores: Experiment 2 ) * - 67
9 Difference Scores: Experiment 2 - Collapsed
Across Property Frequency . 68
102 Mecan Response Times (RT) Experiment 2:
Recital Contexts - Error Groups 73
10b - -Mean Response Times (RT) Experiment 2: ~
Narrative Contexts - Error Groups 73
11a DifTerence Scores: Experiment 2 - Error-Groups .
for Recital Contexts 76
11b DifTerence Scores: Experiment 2 - Error Groups
for Narrative Contexts ) 76
12 Mean Response Times (RT) and Error Rates
’ for False Trials: Experiment 2 77
13 Mcan Response Times (RT) and Error Rates: Experiment 3 86 .
14 Difference Scores: Experiment 3 * 87

vii X



3
L]

LIST OF FIGURES

Response Time (milliseconds) as a function c;f

. Context for the Highlighted Format in Experiment 1.

Rasponse Time (milliseconds) as a function of -
Context for the No Highlight Format in Experiment 1.

Résponse Time (milliseconds) as a function of
Context for the High and Low Error G:oups in Experiment 2.

Response Time (milliseconds) as a function of

Context collapsed across degree of congruency in Experiment 3.

Response Time (milliseconds) as a function of
Context collapsed across Property Frequency in Experiment 3.

Error rate as a function of
Context for low frequency targets in Experiment 3.

2 f

vidi

Page

51

75
88
90

94

i



- . »

CHAPTER 1

Cognition is the activity of knowing:
the acquisition, organization, and use of knowledge.

. : . (Neisser, 1976, p.1) »

Much of what a reader needs in order to understand the written word is not provided
\

by the text itself. The fluent reader, however, experiences little difficulty in deciphering the

written message, and is often not aware of the cryptic nature of reading material. Readers

supply the missing information from their own knowledge about objects, events and relations
in the world, and do so in an apparently elTortless fashion. In fact, writers assume that their

audicnces possess a wealth of knowledge, and consequently they do not have to include

information that can be inferred by the reader. Consider the sentence, "The zebra pelts on the
wall clashed with the checkered sofa”. The individual words in this sentence do not provide a

.complete semantic description of the writer’s message. The writer must assume that his
- >

audience knows what zcbras look like and that they know stripes and checks are not pleasing

to look at when they are next to one another. But, assume that a reader from the 22nd
»
century is reading the same sentence and that tastes have changed so that putting stripes and
L 4

checks togdther is the height of fashion. The reader still has to use his knowledge about

zebras in order to understand what he reads, but healso gains knowledge about 20th century

~

-~

aesthetics. -

i -
Not, only docs the writer’s exclusion of information usually cause the reader no

problem, but the inclusion-of this same infcrmation can actually seem awkward. The writer
might have choser: to express his message as follows: "The striped zebra pelts clashed with the

checkered sofa. Stripes and checks look terrible together.™ This longer description of the
. T~ .
/

2 7
original sentence seems redundant, and material constructed-in-a highly redundant fashion is
“\_/ 4



t2

‘

boring to read. One would not want to argue, powcvcr‘ that language is never redundant, In - (
fact, redundancy is necessary for young readers who;havc much to learn, tor individuals

learning a néw subjéct. and for a person reading a story from a difTerent culture. ﬁAs such, the .

22nd century reader may have been aided by'arﬂt editor who included a footnote about the

-—

‘pcculiar aesthetic tastes of 20th century man. . i -

-

The exclusion of redundant information, however, is not mercly a stvlistic

.

convention; it is also a necessity. Even thoug};; in practice, much of the missing information
-could be stated in a text, it is simply not possible to supply all the information nceded in order
to fully comprehend what is read. Linguistic 'descriptions are analogous to scaffolding which
is buttrg’sscd by a much richer cognitive system. Imagine h:u;ing to ;supply the information that

pelts of animals are used decoratively, that they must be hung on the wall with nails, that the

room being referred to is probably a study or a living room and so on. Lecaving information

out of text, then, is not only a linguistic convention, it is also a necessary part of the

translation between cognition and linguistic description. Consequently, linguistic descriptions
- 14

must be supplemented by the reader’s world knowledge. Understanding how knowledge is

accessed, therefore, is crucial to understanding reading.

Y

In the past two decades,. however, many of the qucstions asked by cognitive
psychologists have focussed on the nat;uc of mental representation (Block, 1980) rather than
on exploring how those representations are used to accomplish the myriad tasks that human
béings engage in. In other words, much work has concentrated on clucidating the structure of
knowledge rather than on the process by which that- knowledge is utilized. The thesis
research, however, explores the process by which world knowledge is accessed during the task

. N
of reading. The three hypotheses which have been advanced in the literature in an attempt 10
charac:cxfizc this process are 2) that knowledge is accessed in an invariant fa;hion regardless

of the reading context; in other words, access to knowledge is context-independent; b) that



)

what knowledge is accessed is determined by the reading context; in other words, acccss-to'k
knowledge is context-dependent; and T) that access to very familiar knowledge is not.sensitive

to variations in context but access to less frequently used knowledge is dependent on the

-~

reading context.

A. THE CONTEXT-INDEPENDENT HYPOTHESIS I
The hypothesis that access to knowledge is insensitive to contextual constraint has its

N\ . SR
origins in attempts to characterize how knowledge is structured in the human.mind. The

theories this hypothesis is derived from, often called semantic network theories, have a

common assumption. The representation of knowledge, at least in adult members of a culture,
) S
is presumed to be static and not subject to substantial fluctuation by recent experience

(Collins & Quillian, 1969; Collins & Loftus; 1975; Glass & Holyoak, 1974; Smith, 1978; and

v

Tulving, 1972). Concepts are assumed to be linked to one another in this stable structure.
" ’ :

Thus, in semantic networks, concepts form intensional relationships with one another rather

[2a S

" than extensional ones, that is, thc important relationships are between the stored ‘units or

words® themselves rather than between words ahd their uses (Johnson-Laird, Chaffin, &

Hermann, 1984). The goal of semantic memory theorics, then, is to specify how knowledge is

“stored and how access relies on that knowledge. Once this is accomplished, this approach

expects that the question of how knowledge is accessed during a‘ task such as reading becomes
trivial. The assumption of semantic network theory, then, is thaf world knowicdg’g is :icccsscd
according to how knowl;:dgc about the underlying concepts is structured in the first place.
Onc consequence of this view is that little importance is assigned to context-dependent

variations in knowledge. i

Scmntic network models adopt the point of view that knowledge can be specified in

a highly structured and closed system. These models are consistent with a philosophical



tradition dating back to Aristotle (Kintsch, 1980). Aristotle wanted to specify proper
definitions of words and to do it from a logical point of view. The implicit assumption in the
r;xodcm psychological modcls, - however, is that an intensionally structured system of
knowledge is psychologically valid; in other words, the mod‘cls assumc that their description of

the structure of knowledge is similar to the way in which knowledge is actually represented in

the human mind. -

One of the first models of knlecdgc representation which emphasized the structure
of logical relations was proposed by Collins‘.:nd Quillian (1969). They suggested that noun
concepts are stored in a hicrarchy so that a concept such as 'canary': is lower in the
hicrarchical structure than the concept "bird™ which, in turn, is lower in the structure than the
concept "animal”. These noun concepts are joined to one another by labeled relations, that is,
':a canary is a bird" :m‘d "a bird is an animal”. Similarly, noun concepts and their prppertics
are also joined by ldbclcd associations such 3s “a canary can sing”, "a bird has wings”, or "an
aniinal hqs skin™. Pro;:crtics of noun concepts are represented in an economic manner such
that they are stored directly at only one location in-the hierarchy. This assumption is called
the principle of cognitive economy. For example, the property "has skin" is stored with
"animals” but the property "can sing” is stored with "canaries™. In order te decide whether or
nat a canary has skin, an inference has to be computed by going up the hicrarchy because the

property "has skin" is not directly stored with “canaries™. The retrieval mechanism in this

model is directed scarch of the hierarchical network. .

—

The assumptions of hierarchical structurc and cognitive cconomy of storage lead to
several testable predictions. Onc prediction is that it should take less time to understand a
sentence such as "Canaries arc birds® than a sentence such as “Canaries arc animals®. The

search process used to decide that the latter sentence is true must traverse more levels in the

hierarchy than the search process for the former scntence. In other words, the more levels
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lh&t must be scar_c__}.:cd. the longer it takes to decide if"a particular statement is t'ruc. Second,

;hc ap;.)lication. of the principle of coﬁnitivc ccor;omy leads to the prediction that propertics

which are directly stored with their nouns will be more readily acccssc.:d than will properties

stored at a~higher level in the hicrarchy. In other words, §cntcnccs of the type "Canaries can
sing” should be verified as being “truc” more quickly than a sentence sqch as "Canaries have
kin® . . -

Conrad (1972). however, suggested that the structure of semantic ncth;rké is not;‘
bascd on the cognitive economy of logical relations. She questioned the princi‘.plc of cognitive
cconomy of storage on the basis that frequency of occurrence ‘was confounded with
hicrarchical level in all experimental tests of the model. For example, "can fly" is a much
more- salfcnt or frequent property of birds than is "has skin”, but property salience is
confounded with proposed level in the hicrarchy in thésc cx:;mrjlcs. Conrad independently
varied property frequency and hierarchical level in order to test her prediction that frequent
properties of noun concepts arcd stored directly with those noun concepts regardless of
hicrarchical level. She found lhag propcx:ty frgqucncy was a better predictor qf verification

- d & - .
speed than was hierarchical level. Although Conrad questioned the principle of cognitive
cconomy of logical relations, she did not question the existence of a highly-ordered conceptual
network. The network, however, could be assumed to be structured such that frequent

propertics of noun concepts are directly stored with those noun concepts.

-~

Conrad's structural ﬁsumptions are consistent with the processing assumptions made
by Glass and Holyoak’s semantic marker 'm(.)dcl (1974). They proposed that production
frequency provides an indication of the qrdcr in whicﬁ knowlcdgc’ is rctﬁcvc;i. For example,
more people complete the sentence "Chickens are 7° with the word poultry than with the word
birds. On this basis, Glass and Holyoak's semantic marker model assumes that the scmar;tic

marker poultry is always retrieved before the semantic marker birds. This invariant order of
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retrieval is assumed to occur regardless of whether the subject has to read the sentence

Chickens are poultry or the sentence Chickens are birds. According to Glass and Holyoak

‘ .

(1974), {requency-based search of the network accounts for why the latter sentence takes
more ti*x,nc to verify than the former sentence. However, search order in tbis type of fnodcl 1S
still invariant and dependent on undcrlyjné conceptual structure. These assumptions lead to
the idea that world icnowlcdgc is accessed in a p}cdictablc manner whj.o!x is dependent on .

stable structure and fixed processing paths and, therefore, is not affected by context.

The spreading activation network model proposed by Collins and Loftus (1975) is the
model that has ha‘d the most influence on how psychologists think about the representation

and retrieval of knowledge. There are two structural assumptions in this semantic nctwork

4 -
- ’

N

model.  First, there ar;: short links between strongly associated conc;:pts and ldng links
between less str‘ongly rclated concepts. Sccond, the more strongly associated two.conccpls
are, the greater the number of proposed links there are between them. The important
processing assumption in this modcl‘is that knowledge is accessed by the automatic spread of
activation between related concepts. The more closcly or strongly related two concepts are,
the faster actiwxgion will spread frpm one to the other. If, Yor example, the word zebras was
read, activation would spread to concepts such as stripes. animals, horse. Africa and so on.
Spreading ggtivation. then, should make some information about a word more available just by
having read that word. The model assumes that spreading activation lowers the recognition
thrcshold. for words semantically related to the word that 1s read. Again, however, the
structurc of knowledge is assumed to be static and the relationships between concepts in the
network are assumed to be invariant in the fiuent adult reader. This model was dcsigr‘tcd 10
account for results already obtained from many prior scma_n;‘ic memory studies, but it is not
specified cndugh to make new testable predictions. As a result, the principle of spreading

activation in a conceptual network has more frequently been-used as a heuristic to help



explain experimental results than as a testable model. .

The assumption in semantic memory theory and especially in semantic network
modecls, then, is that access to knowledge is contcxt-indépcndcnt. This idea that knowledge is
accessed in an obligatory manner which is not constrained b'y"contcxt is similar t(; the vic;'
expressed by somefllinguistic theories of meaning or semantics. Katz and Postal (1964) for

3
example, suggest th‘ t words are decomposable into primiti\;c semantic features. It is these
features §vhich are activ:;tcd whenever a word is read, and these features make up a word’s
core or meaning. The notion of stability is couched i-n a slightly different language. 1t is the
meanings of words which are static and which are activated when words are read, rather than
whole groupings of semantically related conccpﬁ. Sbmc models of the reading prbccss have
used 2 similar notion to explain reading comprehension. La Bcr.gc and Samuels (”1974). for
example, suggest that with practice, words come to .aut:amatically clicit ;}}cir dictionary
mc?mings. The meanings or words in_text are assumed to ‘be accessed one by one. Actual
co'mprchcn;ion occurs when the separate word meanings are organized into an overall

interpretation of the seatence. Comprehension is assumed to be cffortful, that is, it does not .

occur automatically as does access to word meaning.

In— summary, the plausibility of context-independent access to knowlgdgc rests on the
tenability of one ?asigtassumption which semantic memory theories and related linguistic
theories of meaning make. Because access to knowledge is dependent on the way in which
that knowledge is structured, the way in which knowledge is accessed an be known only to

the extent that one of these models of static representation is veridical with how knowledge is

actually stmc'turcd.

B. THE CONTEXT-DEPENDENT HYPOTHESIS ‘ : #"

_CogteXt-dependent views of access to knowledge are derived from theories of
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language comprechension and memory that 'cbnsidér the linguistic raodels and semantic
network models discussed above inadcqua'tc for 'cxplaining much of natural language
comprchension. The view is similar to one held by Wittgenstein (1953) who argued that a
word’s xgc:ming is defined by how it is used rather than by its place in a stru.cn’xrc or by what
it refers to in the world. The view is also similar to that held in semantic ficld theory where 2

hY
word’s meaning is assumed to be specified by its relationship with its context (Kintsch, 1980).

In criticizing the adequacy of linguistic and semantic memory models for explaining
language t:.‘omprchcnsion, many theorcticians stress the notion that comprehension is 2
cognitive event rather than a l‘inguistic one. Language comprehension,’ therefore, cannot be
ndcquatcly characterized by theorics which. take only the relations bctwct.:n words into
- account. Olson (1570) stresses that theories of language comprchension must be able to
capture relations between words and what those words are l;cing used to communicate, that is,
extensional relationships are crucial to natural language comprehension. The problem with
‘having only intensional relations is best illustrated by. an analogy With a dictionary.
Dictionaries do not carry meaning, for they are co‘m;.alctcly tautological systems. Rather, it is
the people using the dictionary who carry meaning (Bransford, Barclay' & Franks, 1972)..
Olsc‘m pdints out t;hat words convey meaning in the ways that tﬁcy are used; that is, words do
more than simply stand for objects in the world. Instead, words in contexts provide
'information about an cvent by excluding alternative interpretations. Thus, for example, the

fact that "zebras have stripes” is relevant information when discriminating zebras from horses,

but is irrelevant to characterizing the relationship-between zebras and lions.

Similazly, Kintsch (1980) and Johnson-Laird et al. (1984) argue .that semantic
networks cannot handle a range of phcnomena which are infegral to explaining reading

comprchension. Not only can the models not handle relations between words and their

extensions, they become unruly when forced to handle relations between words and their

e /



intensions. _For example, 2 network could contain information about tomatoes, such as the

- - . -

facts that they are red when they are n:ipc and green when they are not ripe, as well as
information that ripe fruit is more "squishable” than unripe fruit. The network, howévcr, must
storc many other other types of relations between words in order to rcﬁ;cscnt the knowl;dgc
that frozen ripe tomatocs are less "squishable” than ut}frozcn unripe tomatoes. The beauty of
semantic nctwork theorics, as they w:rc concc'ivcd. is that tlicy axl'c committed to parsimony
. by storing knowledge in a tightly organized manner. But, in order to account for the range of

rclationships that a simple noun such as fomato can enter intorwith other words, the network

would have to contain many more links“than proposcd.

The major wcakncs\s of the semantic network theorices for the purpose of this thesis,
however, has to do with 'thc fact that networks were not designed to deal with extensional
rclationships. The ability to handle cxgcnsions is crucial to any theory which hopes to explain
how knowledge is accessed during reading. For example, the noun zebra can be instantiated
in many different was’s in a text depending on what aspect of zebras is being communicated. -
In a story, 1 zebra can be hunted, give birth, be used as a rug or a wal\hanging, be part of 2

- €

painting, be in a zoo, be a character in a book, cat, drink. run, be doctqrcd. be friendly,
scared, nasty'. yoimg, old, a grandparent, a chilc;. ‘bc. compared to horses, ﬁEsh. pianos, other
zcbras and so on and so on. There are potentially an infinite number of ways that a zcl;m and
the word zebra can be extended or instantiated . Conscquently, scmantic networks would
become unwicldy if forced to accommodate the range of general ’knqwlcdgc needed in
understanding natux;al language. Indeed some semantic memory theorists arc well aware of
the limitations of their models (sece Smith, 1978) and opt for rcpr&scming‘dictionary-likc
knowledge mt?icr than encyclopedic-like knowledge. Kintsch (1980) points out, dechr. that

these limitations restrict the range of phenomena explicable in semantic memory terms. This

severcly constrains the usefulness of these models for accounting for most of human cognition.
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The heavy emphasis that critics of linguistic theories -of meaning and semantic
nctwork theorics place on a word’s rcfcrcncc and its extension or use lcads to a context-
. dcpcndcnt hypothcs:s about access to knowlcdgc durmg rcadmg. According to this view,

there is no such thing.as a sct of knowrcdgc which is accessed on all occasions in whxch a

—

word is read. Instead, adequate corixpi-chcnsion is afforded by the way in which the context”

constrains and selects the information appropriate to the way in which a word is being used.

-

The _ir{npomncc of context in access to knowledge during reading, therefore, is seen as a .

~

necessary consequence of the number of potential ways in  which a single concrete noun can
be instantiated in prose. T'c‘> put it another way, the logic behind the idea ihat access to
knowledge is dependent on context rests on the assumption that words convey information,
and as such the role of context is to narrow or specify an interpretation which is distinct from
alternative interpretations. Comrast this view that comprehension is achieved by a narrowing
of focus to the implicit assumption of semantic network modcls that comprchension is

achxcvcd by the activation of information which spreads or radiates from an original focus of

a single noun.

C. THE FREQUENCY-BASED HYBRID

Although semantic mcn?bry models can be ériticizcd in terms of their inndcquacy in
"accounting for the pro-ccss by which ¢omprehension is achieved, these models can also be
' criticized from another standpoint. Several rescarchers have questioned whether or not

memory is structured in as highl; stable a manner as that proéoscd by semantic network
theories. Barsaiou 61987). J:;coby and'Br;ooks (1984) and Kahneman & Miller (1986) have

argued that the assumption of highly stable representation and retrieval of knowledge is

questionable. William James made a similar point many years ago by arguing that there were

~

no such things as permanent ideas (James, 1890, rcprinicd in 1950). Barsalou’s work is\

particularly interesting in this regard, because 'he has used the tools developed by semantic
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memory theory (cg: categorization tasks, production frequency, typicality ratings) to show that

this most basic assumption of stability is unwarranted. Barsalou has found that not only is

there little stability"in the representation of knowledge between individuals in a culture, there
. ']

is also a great deal of instability within individuals over relatively short times periods.

The consequence of Barsalou’s findings is that questions about the retrieval of
general knowledge are likely to reveal more than questions about str;xcmrc. In other words,

the focus of the questions posed shif.ts fron; asking how human knowledge is structured and
how that structurc dctcrminc§ access in cveryday c;pcricncc. to how experience influences
tﬁc availability <-)!' human knowlcdge. Barsalou (1987) poses an interesting possibility that
dcri.vcs from this focus on rctricval. He suggests that the highly practised or very frequent
. retricval of a concept in conjunction with a particular property may cause that noun-property
relationship to 'bccomc well-integrated so d;at this larger integrated concépt can then be
retricved as a unit. For example, if the property stripes is referred to in most contexts in

\

‘which zebras are encountered, then the knowlcdgc that zebras have stripes may come to be
rctricvid whenever zebras are mentioned. In other words, frequent retrieval of the same
information across varied -:ox:xt"cxts could result in the construction of some stable subsets of
knowledge. This knowledge about a noun will be accessed independentof what aspect of the
- noun the context emphasizes. On the other side of the coin, less frequent retrieval of some
knowledge lecads to more variability in the .rcprcscntation of that knowledge. Its retricval,
then, is dependent on a context which cither reminds readers that they have this knowledge or
which forces rcaders-to make an inference. For ¢xample, hooves may havc. been mentioned
witlreference to zebras {or a particulaf individual on a few occasions. Thus a context about
zebras' feet serves to remind the reader of this fact. -On the other hand, an individual may

ncver have experienced the property lungs in conjunction with zebras. The reader could

make the inference that zebras have lungs, however, if the context mentioned that a parasite

<
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had invaded the zebra's organs, making it difficult for the animal to breathe.

The simple prediction which follows from the idea that some propertics of nouns are
frequently retrieved across many processing episodes in which that .noun has been

encountered is that this frequently retrieved knqwlcdgc is accessed independent of contextual

b

emphasis. The notion that other properties of nouns arc infrequently retrieved during

processing episodes in ‘which that noun has occurred, however, leads to the prediction that

~

access to this less frequently retrieved knowledge is dependent on app::opriatc contextuals
cmphaLsis. Barsalou (1982) extends these predictions by suggesting that one’s knowledge ab-o;f .
objects and their nouns falls on a continuum such that access to knowledge at one end of the
continuum ijs totally context-dependent but access to knowledge at the other end of the
continuum is totally context- independegt. This alternative hypothf:sis, proposed by Bm:salou,
that context affects access to less frequent knowledge bu.t does not affect access to very

familiar knowledge will be referred to as the Frequency-Based Hybrid or FBH!.

Thcn FBH, then, combines both context-independent and context-dependent
hypotheses of access to knowlcdgc‘ by focusing on frequency of usage or retricval. To the
extent that the FBH provides a good characterization of how knowledge is retrieved, it is
crucial to undcrstahding the process by which world knowledge is'accessed during reading. It
is important, then, to test the ability of the FBH- to adcquately describe acccss-to knowledge
 during reading. The major goal of this thcsis, then, is to provide a test of the FBH in a task
requiring the comprehension of written materials. The sc“cond but related aim of the research

is 1o explore the generality of the FBH as the experimental task is made to contain more of the

components found in a normal reading situation. This latter goal originates from the concern

.

1. The term FBH was not used by Barsalou, but is used in this thesia to eapture Barsalou's dh:ir;c:ion between
sccem to high and low f{requancy properties of nouns.
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that the experimental pmdiéms used iy reading rescarch pﬁrﬁaliy determine the results
obtained which, 'in turn, dgtcrminc the way in which the process of comprchension is
hypothesized to operate. If our goal is to understand reading comprchcnéion; ‘ihcn we must be
sure that the results we obtain lead to a rcélistic characterization of the actual proé-css we have
- set out to study. Before te thesis research is discussed, Chapter 2 prcs-cnts both a review of
" the studies which provide a test of the FBH and a critiquc of the mcthod.ologics used in thzse

studies.

;

|
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‘CHAPTER 2

This chapter is divided into three scctions. Section A discusses results from
experimental tasks in which the criterion measures do not assess comprch;;lsion. Sections B
and C consider studies which'iook at access to knowledge whén comprehension is measured.,
Section B deals with results from memory studies and section C with results from sentence
verification studies. Because Barsalou’s (1982) distinction between cogtext-independent :mdl
contc‘xt-d_cpcnc(l.cn‘t access is an important one, the smdic§ in cacﬂ section are discussed with
this distinction in mind. "

. .
A. NON-COMPREHENSION MEASURES: Stroop and lexical decision tasks

The Stroop task is used to find out what other ;o}ds the presentation of a lexical
item activates or makes more-available, In this task. thc SUb_]CCt has to rcspond to a word
printed in colourcd ink by naming the colour of the ink but not the word. Slﬂ}jCC[S typically
find that it is difﬁcult to ignore the word itself and, therefore, the word name is said to

-
compete for output with the name of the ink colour. The fcsult of this response competition is
that it takes the subject longer to name the ink colour of a word stimulus, for example, than
the ink eolour of a2 non-word stimulus such as a squarc. For the sake of convenience, this
response competition in colouring naming of word stimuli will be referred 1o as interference.

The logic, then, is that colour-naming will be interfered with to the extent that the stimulus

activates a code other than the name of the ink colour.

A common extension of the paradigm has been to study thestructure of relationships
in memory. For example, there is greater colour-naming interference to the test word “butter”

if it is preceded by a related word such as "bread” than if it is preceded by an unrelated word

such as "nurse”. The assumption that is made from this type of finding is that the word

14
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*bread” activates several scm:mtic:illy related words so that when the related word "butter” is
presented, its code has already received some activation from the prior context word, making
colour-naming difficult. The following two studies investigated access to world knowledge by
using a further variation of this Streop task. _
* The modification of the Stroop paradigm in these two studies is similar, A sentence

is presented auditorially after which a test word printed in coloured ink appears on a screen,

"The subject is then required to name the ink colour. If colour naming is interfered with then
the assumption is th;.lt the code or representation of the test wo;'d has been activated by the
prior context. In one condition, the context cmph:;sizcs a high_ frequency property of a noun,
for example, the senteace, The man played the piano, implies that pianos are musical. 'In a
difTerent condition, the context emphasizes a low frequency property of a ﬁoiz’n, for example,
the sentence The man liﬂed the piano implic‘s:-thﬁt pianos are heavy. The test word for both
conditions would be the word music or _heavy printct; inlc.:c_)lourcd ink. According to a
context-independent view of access to knowledge, colour-naming of both test words: should be
interfered with regardless of which context about pianos was presented. According to the
FBH, colour-naming of the high frcqucncay praperty mu;sic should be interfered with after
cither context about pianos. Colour-naming of the low frequency property heavy, however,
should be interfered with only when it follows the context about lifting pianos. According to .
the context-dependent view, colour-naming should be interfered with only when the test word
matches the property implied by the context, that is, there should be interference to music
only when it follows The man played the piano, and th¢rc. should be interference to }rem-y only

swhen it follows The man lifted the picno.

-
v

Whitney, McKay, Kellas & Emerson (1985) conducted a study to see whether initial
access o world knowledge is context-independent, context-dependent or a combination of the

two. There are three important methodological points 1o note about this experiment. First,
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the target noun in the context was always the last word of the sentence. Second, the baseline
from which interference was measured was an unrelated bascling, that is, the test word was

I

|' semanfically unrclatc‘d to thg last word or target Toun in the sentence context, For example, a
- _ context such as The man played the game was followed by the test word music ot hea;:y, where

. | music @d heavy are t'mrclatcd_.to the word game. 'I‘hi:fd, the time between the last word in the
] context and the presentation of the test word was varied. This interval is called the stimulus
onsct asynchrony or SOA. A 0 millisecond $OA. a 300 millisccond SOA, and a 660

millisecond SOA were used in this experiment.

. -
- —

" The results supported the cgntcxt-indcpcndcnt hypothesis of access to knowledg
colour naming of -both high and low frequency properties was interfercd with regardle
contextual emphasis. This held only for the 0 millisecond SOA condition, however.
dcl.ays of 300 anq 600 milliscconds, there was celour naming interference for th high
frequency propertics regardless of context, but there was colour naming interference for the
low frequency properties only when they matched the property implied by the context.

Whitney et. al concluded that all properties of nouns are initially accessed independent of

context and that high frequency properties remain active regardless of contextual emphasis.

This initial cpntcxt-indcpcndcnt access of properties is similar to the findings in the
literaturc on homographs. A homograph is a word that has two distinct meanings with
identical orthography and phonology. The word "bowl” and the word 'pipc': arc two cxamples.
Findings from the homograph literaturc suggest that initial access to both meanings of a
homograph is independent of context (Onifer & Swinney, 1981; and Scidenberg, Tanenhaus,
Leiman, & Bienkowski, 1982), and that eventually the context sclects the appropriate
meaning. Some inv;stigators have found a slightly different .pattcrn, however, where in the

absence of a context, or in the presence of an context which provides no bias, only the more

frequent meaning of the homograph may be accessed and remain active (Simpson, 1981: and

e
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Y.:_ncs. 1978). The results of the Whi\mcy ct. al.‘smdy afc interesting in comparison to the
résults from chc homograph studies because they suggest that even nouns with one dictionary
mc-aning have severzal "shades rof meaning® which are also initially accessed independent of
‘ . )

context. This stu:iy is dilferent {from many of the homograph studies, however, in one
important way. Thetesults from this study suggest that the high frequency property of a noun
may constitute its core meaning which remains active over time even in contexts which
emphasize a different property of the noun. Thus, the context-independent hypothesis

describes initial access of a noun’s properties in this experiment, but the FBH describes

subscquent instantiation of a noun's properties.

There are several problems associated with this interpretation of the results of the
¢xperiment, however. First, an analysis of the materials used in this experiment reveals that
t_hc propertics labeled low frequency p:;opcrtics may not actually be of a low frequency.
Instead, these properties are best characterized as being of moderate f;cqucncy. It is possible,
mc}cforc. that_somc)of these mbdcralcly frequent propertics may be initially accessed or
..rctr_icvcd differently from actual low frequency properties. Barsalou's notion of a continuum
of context-depeadence is important here. Whitney et al, argue that the propertics that
Barsalou lrcf'crs to as being contcxt;dcpcndcnt are actually inferences a'bout'objccts rather than
perceptual propertics of the objects. They suggest that the low frcqucnc;f properties tested,
should be less salient proi:crtics of objects but should not be propertics derived fr;Jm
inferential processes. Of course, the retrieval notions that Barsalou (1987) developed assume
that the important factor ‘in access is; how frequently a property has bcc;1 rcu:icvcd in
conjunction with its noun, This is a simple testable assumption, and-properties are not

1 . .
excluded from the context-dependent continuum simply because they are not perceptual

propertics of objects.

-, -
Y -

In fact, Whitney et. al's. criticism of the choice of low frequency properties_in other

il (3
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cxperiments is curio;.ls in that many of the low frequency propcrtiés they used are also
inf;:rcntial.': For example, the property of "storage” for "shelves” or "lumber” for "0ak® are not
prOpcrﬁcs which are intrinsic to the obj;:ct.s that thcy modify. Instead, they are propertics of
those nouns because of how the oi:jcct is used. There is no special perceptual qua_lity of
..v,hclvcs that would tell oqc that shelves are sometimes used fori- storage or that oak is
sometimes used for lumber. It is useful, in this respect, to remember Olson's (1970) point that
words éonvcy information and as such they are not necessarily’ synonymous with thc.“
perceptual object that they name or refer to in the world, In summary, it is diffTicult t.O
determine whether the 0 millisccond SOA results show that low frcquc.ncy propertics are also
initially accessed independent of context, ‘whcn those "low" frcquc.ncy properties may actually

be of-a much higher {requency than assumed in this experiment,

A sccond problem with fhc experiment has to do with the t;asclinc condjtion used.

L
The implicit assumption is that the unrelated bascline is neutral in its cffects. The
Snterpretation that initial access to a noun’s p'ropcr:ics is context- independent relies on the
assumption that the i;nrclatcd baseline has no effect on colour naming. This may not be a safe
assumption to make as other ﬁ:cstigaxors have shown that even a row of X's interferes with
the processing of a target word compared to no context or the word "blank” before the target
(chroot, Thomassen & Hudson, 1982; Kahneman & Treisman, 1986). Onc consequence of
these obscrvations is that colour naming of the test word in the unrclated condition may
actually be facilitated compared to colour naming when the test word is prcc}dcd by no

context. Although this was not tested in the experiment, the possibility cxists that the

unrclated baseline may overestimate colour naming interference in the other conditions.

A third criticism concerns the type of contexts used and the way in which these
contexts were presented. First, the contexts were very short and, as a result, were sparse in

the information they provided comparcd with many of the sentences one experiences in

LY
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normal text. Because the infomxré_&ontcnt of these contexts may be minimal, they may not |
\b.c uscd by the reader in the same way as richer contexts are normally used. Second, in order
to control the SOA, the target noun was always the last word in the context sentence. Because
the noun and the tested property sharc.an exceedingly cloEc,tcmporal relationship at the 0
millisecond $5A. the noun-property pair may be processed together apart from the rest of the
sentencs, This could occur without any intent on the part of the subject ;o process the noun
and pro;)‘crty in this way 'Exc possible strong cffects of close temporal contiguity on

processing mode should not be overlooked (see Kiger & Glass, 1983, and Koriat, 1981, for

similar arguments). P -

Using examples from the materials in this experiment, one can see that pairs such as

—_ N ) .
robin-flies or robin-sings are very different from pairs such as burglar-flies and train-sings. In

-~

/
“this cxperiment, flies was considered to be a high frequency property of robins and sings was

labeled the low frequency property of robins. The second member of the first two pairs is
more likely to show interference in colour naming compared to the second member of the last .
two pairs because the first two pairs each form a semantically rcl‘atcd unit .'Bl-lt the words in the
other two pairs are not semantically related to one another. This is simply a.prcdi'ction based
on cvidence from several word recognition studies using pairs of words in which the second
member of a pair can be processed more quickly if the first member of the pair is related to it.
For example, recognition of the word murse is faster if it is preceded by the word doctor than
if it i§ preceded by the word bread (Meyer & Schvaneveldt, 1975). It should be noted that
had Whitney et, al, used :ictu:xl low'f‘rcqucncy properties of the target nouns, a low frequency
_ pair s.uch as robin-skin may have been processed differently than their low frequency pair

robin-sings.

Impqnandy..howcvcr. it has been found that some of the effects obta?hcd with pairs

of words in isolation or with lists of words are not the same as the effects obtained when those
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same words Qppcm: in larger units of meaningful text (Auble & Franks, 1983, Foss, 1982;
Kintsch & Mross, 1985; and Merrill, Sperber & McCauley, 1981). Kintsch and Mross. for
‘cxamplg. found that both senses of a homongapﬁ were activated r.cgardlcss of context when the
homograph was presented as the last word of the sentence, similar 1o the ﬂ;rmat used in the
Whitney ¢t al. cxpcfimcnt. When the brcscntation of the reading materials was self-paced,
however, as it prcsunmbly.r is during normal reading, o‘r.;_ly th? themaically-appropriate scr{s; of _J
the homograph was found to be active. This suggests that the results of any task in which some '

of the constituents can be processed as isolatable units must be generalized to the natural

reading situation with caution.

An experiment in which the criticism raised above may pose less of a problem was

conducted by Conrad (1978) who used a Stroop task similar to that used by Wkiiaey et. al.

. —-

with the exception that, for the subject, the critical noun was not always the iast word in the \
contéxt. This was acc_omplishcd by using f§ller tricls on which the presentation of 2 noun in
any position in the sentence was. followed by the test word which was then followed by the
remainder of the sentence. The trials which were a;tually analyzcd, however, were the oncs
in which the- critical noun was the last word in the sentence, so that the complete sentence
context was heard before the colour namigg task was required. The fioun and property n;ayl
| be less likely processed together apart from the rest of t'hc sentence when this type of testing
strategy is used. At O millisecond SOAs, h'owcvcr, the tendency to process the temporally
contiguous pairs may be difTicult to override regardless of where in the sentence the noun-
property pair is tested. Unfortunately, Conrad did not report what delay she used between

noun and tested property, This means that no firm conclusions about initial access versus
maintained activation can be drawn from this experiment.

.

Conrad did, however, test both high and actual low frequency properties. For .

example, the word “string™ is a high [requency property of "piano” ard "heavy” is 2 low
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frcdﬁcncy property “of "piano”. The contcxt' sentence could either ﬁc "The man tuned the
piano” or "The man lifted the piano” and a sentence with™a noun unrclﬁtcd to cither propcrty
was used as the control. The rcs;ults showed that colour-naming of the high frequency
property was interfered with regardless of "thc-propcrty of pianos the cont:.xt emphasized.
Colouring naming of the low frcqucn.cy properties, however, was interfered with only when
the context cmphasi_zcd that property of ‘pianos. If it is assumed that the SOA in this
experiment was 300 milliseconds or greater, then the results are st to those found by
Whitney et. al. even though Conrad used properties of a much lower frc;:ucncy. On the other
hand, if it is assumed that there was a 0 millisecond SOA, the results would suggest that only
high frequency propertics are initially accessed independent of context and low frequency

-

propertics are accessed somewhat later (ie. by 300 milliseconds) in appropriate contexts. This

-

type of interpretation would suggest that only very frequent properties constitute some kind of

corc aspect of a word’s meaning.

Such an interpretation, of course, rests on the assumption that the testing procedures

used in on¢ or both Stroop cxpérix_ncnts do not cause the processing of nouns to differ from
- that during the normal reading situation. To reiterate, in the Stroop task, nouns could be
processed differently than during normal reading for two.rcasons. First, at a 0 millisecond
SOA, the ﬁoun and tested property may be processed as an isolated but semantically rcIatcci

unit. Second, at longer SOAs, because the critical noun is made explicit to the subjects, their

\

attcnﬁon-may bé¢ drawn to the critical noun with the result that the way in which that noun is

- ~

processed differs {rom the way in which that noun is processed when it is embedded in a text.

Furthermore, these problems may be unavoidable, as they are artifacts of the Stroop paradigm

itsell. -

-

The final experiment to be considered in this section is one reported by Greenspan’

{1986) in whi}-thc criterion task was lexical decision. In the lexical decision task, the subject

{
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has to decide whether a letter string forms a real word or not. The subject is required to press
onc response key when the letter string forms a real word and to press another response key
when the string does not form a real word. The measure of interest is response time and error

rates may also be taken into consideration. In this ¢xperiment, a sentence context
emphasizing a high frequency "property of 2 noun or a low frequency property of a noun
preceded the test item. The noun was always the last word in the auditorially presented
context, and a lctter string was presented visually one second after the last ‘word‘in the
sentence was spoken, Interestingly. two different baseline conditions were us.cd. One was the
' standard unrelated bascline in which the noun in the context was unrelated to the test word,
‘and the other was a ﬁcutral bascline in which the sentence Please be ready to respé};rd
preceded the presentation of the test word. Greenspan found that, regardless of the bas'é(inc
used, lexical decisions to high frequency properties were facilitated independent of what

property of the noun the context.gmphasized, but that decisions to low frequency properties

were facilitated only in the appropriate context. He interpreted these results as support for

the FBH.

Two points must be raised, however, before these conclusions can be drawn. First, a
similar problem arises here as was ¢ncountered in the Whitney et. al. study in that the critical
noun in the context was always completely predictable, Thus, there is the possibility that the
lasi noun in the sentence and the property are processed as a unit separate from the rest of the
seatence. Second, the relatively Ion\g delay between noun and property raises the possibility
that the high frequency property of the noun could be generated by the subjects with some
degree of success despite the emphasis in the context. The low frequency property is, of
course, guessable oAnly from the appropriate contexts. In other words, a priori distinctions
bctwccnr_ the two types of property could account for these results as opposed to the ideza that

the two types of properties are instantiated during reading in functionally differcht ways.

1S
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- In additon, tl-:c onc sccond dciay between the noun and the property suggests that
some of the facilitation effects in the cxpcrim_cnt could be due to strategic proécssing. As
Neely (1977) has shown, strategic effects work on the basis of an expectation being fulfilled.
In Grccpﬁp:m‘s lexical decision experiment, facilitation could rcm;lt from an appropriate
emphasis in the context for both high and low fréqucncy properties and, in addition, subjects
could build predictions based on property frequency. Because the critical noun in the context
is predictable, that noun's high frequency property can also be predicted with some accuracy.
If this linc of reasoning is valid, the results for high frequency properties should\show 2 larger
facilitation effect for appropriate contexts than for ipappropriate contexts. This woul;l occur
because facilitation for high frequency properties comes from two sources, cxpectation and
appropriate cmphasis in the context Facilitation for low freduency propertiecs, however,
would come only from the appropriate emphasis provided by the context. The facilitation
effects rOugh.ly follow this proposed pattern, assuming that facilitation from different sources

is additive. The largest facilitation effect was for high frequency properties after appropriate

contexts (59 milliseconds). The facilitation effects for high frequency properties after

inappropriate contexts and low frequency properties after appropriate contcxts.'howcvcr, .

wcrc. smaller and similar to onc another (34 milliscconds and 42 milliseconds respectively).
The results of this study, then, do not provide unequivocal support for the FBH because of the

problems associated with presenting the critical noun as the last word of the sentence.

In conclusion, the findings from the two Stroop studies and the lexical decision study
suggcst that high frequency properties, and perhaps some moderately frequent properties, may
be initially accessed regardless of contextual emphasis, and that these propertics may form
invariant aspects of a word's meaning. In addition, high frequency properties appear to be
instantiated regardless of contextual emphasis but low frequency properties and moederately

frequent properties are instantiated only in appropriate contexts. These conclusions, however,

Lo



must be tempered by the possibil;ty that the mcthodblogi_cs used in thc‘s.c studics ca the
processing ol"' the nouns to differ from how th'cy are processed during the course of normal
‘rcading. This is a problem which occurs as an artifact of the Stroop and lexical decision
paradigms themseives, but may be aégravatcd by presenting the critical nouns at the cnd of
CVEery sentence. Only Conrad's Stroop experiment tried to take this problcm mto account, but
comparisons with thc thtncy et. al. study are difficult to draw because the delay between

——

noun and tested property was not reported.

A more general criticism, however, can be leveled against these studies. If we
assume, mcthodological problems aside, that these studies reveal something about carly access
to knowledge, then there may be some theoretical significance to the findings. There may,

however, be little practical significance of these results for understanding reading

comprchension processes. fJ .

Greenspan (1986) argues, however, that early context-independent acédss to and
sustained activation of high frcqucrlcy propertics of nouns does have practical signiﬁcadcc for
reading comprechension. He gives the following example: John lifted the piano onto his van and
moved it, along with his other furniture, lo his new apartment. Later that gvening. he was able to
enjoy Chopin. The first sentence cmpha’sizcs a low frequency property (hcaviness of pianos)
but the second implies that the pia;xo was\jlatcr Axscd to play Ch'opin cven though'piano. is not
explicitly mentioned in the sccond sentence. John could Jjust have casily enjoved Chopin by
listening to it on his stereo which was probably also moved that day.‘ At first glance, however,
most readers probably infer that John played Chopin on his piano. Greenspan suggests that
the second sentence is easy to understand becausc the high frequency property of pianos is
also instantiated when piano is read in the {irst sentence. One has only to turn this example
around, however, to see that comprchcnsion‘is not dependent on high l'rcq;.tcncy propcnics.

being instantiated independent of context. The following example illustrates this point. John
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was able lo,enj:oy Chopin on his‘_piano in his new apartment. He wondered if he had strained his
back earlier in the day during the move. Althdugh the h.igh frequency property ol_‘ pianos is
explicitly instantiated in the first sentence, it doces ;ot preclude that an inferencegbout a low
frequency property of pianos will be*made. Readers may be just as likely to make -the
inlerence that John 'strnincd his back from moving his heavy piano; even though hc- could

'S

have as easily strained his back moving his sterco or his stove. There may be no necessity for
: ;.

the pragmatics of comprehension, then, in having obligatory access and continued activation

of just the high frequency prgpcrty regardless of contextual emphasis. McKoon and RatelifT
.(1981) have dcmonstrated, though, that inferences between two highly related concepts are
more likely t6 be made during processing than are inferences between. two weakly related
concepts. The slightly different notion, however, that comprehension is facilitated to a greater
extent if high frequency propcrﬁcs arc always instantiated versus if they are not is an

empirical question requiring further research. -

The question of initial access to knowlccigc, then, is still an open one. Its answer will
depend on evidence from' experiments that control the delay between noun and tested
property over a range of time and materials, that make the critical noun less predictable in the
context and Iess able to be processed separately from the rest of the context, that test
prbbcrtics of different frequencies, and hat ¢xplore the consequences of initial access on later
comprehension. An important stﬁdy to conduct, with rcfcrcqcc to the lastkpoint. 15 one in
which initial access to a noun’s propertics is investigated by testing after the second
occurrence of the noun in a context rather than after the first occurrence. If initial access to

. it
high frequency propertics is obligatory upon reading the noun, then early access to high
frequency propertics should occur whenever the noun is mentioned in 2 text. It is possible,
however, that emphasizing a low {requency property of the noun slows access 10 thgnoun's

high frequency property when that noun is encountered for a second time. A finding of this
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nature would imposc important boundary conditions on initial access mechanisms. The next
section explores the opposite. end of the temporal processing spectrum by discussing cued
recall studies which measured memory for what was read as a function of the knowledge

assumed to be instantiated at study. 'i.

/-\ .
B. COMPREHENSION MEASURES: Cued Recall Studies - 2

A series of early studies suggested that the instantiation of propertics of objects is
context-dependent.  Barclay, Bransford, Franks, McCarrell, & Nitsch (1974) conducted 2
series of cued recall §tuqics in which subjects studicd sentences emphasizing different
propertics of objects. For example, subjects studicd,scntcnccs such as The man lifted the
piano or The man tuned the piano. At test, subjects were given recall cues appropriate 1o the
studied emphasis or inappropriate to the studied emphasis. For example, the recall cue could
be pianos are heavy or pianos have strings. Cues appropriate to the emphasis in the studied
sentence were more effective in recall than cues inappropri:;tc 1o contextual cmpixasis. These
results suggest that the world knowledge which is instantiated when one r;:ads a sentence is
thc knowledge one needs to u;xdcrstand the senten¢e. Property frequency, howcvc_r. wis not

manipulated, so the hypothesis that there may be context-independent instantiation of high

frequency properties ¢annot be evaluated from the results of this experiment,

A number of other experiments also suggest that the way in which words are
instantiated depends on context (Anderson, Pichert, Goetz, Schallert, Steveas, & Trollip, 1976;
Anderson & Ortony, 1975; Garnham, 1979). Anderson et. al. (1976) found that a cue such as
actress was more cffective than one such as woman for recalling the last worfy of a sentence
-such as, The woman was owstanding in the theatre, Evidence that this effect occurred during
study rather than at recall comes from the fact that actress was not particularly efTective for

recalling the sentence, The woman worked near the theatre. Thus, the cue word actress was not
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being used merely to gencrate associates from which the tafgct word theatre could be-
recognized. Importantly, the fact that the specific cue actress was a more cffective cue than
the noun a&tually used in the studied sentence suggests that activation and instantiation of
some¢ core meaning of the studied word woman may not be relevant for sentence
comprchension. QOther cued recall -studics dealing with instantiation of knowlpdgc ;zbout
nouns in context (Anderson & Ortony, 1975) and verbs in context (Gamham, 1979) have

produced similar findings.

Two criticisms of these cued recall studies can be made. First, the results of cued
recall studies often cannot distinguish between effects which take place at study or encoding
and cffects which take place at test or recall. The results from the Andcrsor; ct. al. study
(1976) suggest that the effects are due to instantiation during study. It is unclear, however.
whether the results of the stu'dy conducted by Bransford c‘t. al. (1974) reflect encoding or
recall effects. Cued recall studies conducted by Barnes & Levy (1988), however, suggest that
the locus of the effects in these studiés may indeed take place during study. These
cxp‘\:rim.cnts will be discussed later in this section. The second problem with the cuéd recall
studics reported above is that‘ property frequency in the Bransford et, al. studies and exemplar
frequency in the Anderson et. al. study were not controlled. This mt':ans that the FBH cannot

be evaluated by evidence from these studies.
¥

Anderson ct. al. (1976) did, however, report one experiment (Experiment 3) in which
exemplar frequency was included as-a factor. The results of the experiment suggested that the
most common exemplar of a general term is not instantiated indcﬁcndcnt of context. For
example, subjects studied sentences such as The manager removed the box of fruit from his
pocket or The manager removed the box of fruit from his truck. The low frequency cx‘cmplar
raisins was a better cue for recalling the former sentence. When no particular exemplar was

implied as in the second sentence, the high frequency exemplar apple was z better recall cue
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than raisins. These results suggest that under some circumstances, the high frequency

exemplar will be instantiated even if not explicitly referred to,

Although cxcrﬁplar frequency has becn included as a factor in cued recall studies,
property frequency of simple concrete nouns was not included as a factor in cued recall
studies until recently, Gr.ccns;ém (1986, Experiment 1) reported an experiment similar in
’mnny respects to the one conducted by Barclay et. al. (1974). Subjects studic‘d sentences
which emphasized either a high frequency property of the final noun in the sentence or a low
frequency property of that noun. For example, subjects rcad scntences such as, While she
;frank the coffee Mary looked through the newspaper, or O’ the bottom of the bird cage John
placed some :ewspaper. The r¥call cues were the high Trequency property print and the low
frequency property lining. _Bothl cues were given at recall even though only one of the
sentences pertaining to newspapers was studied. Greenspan found that a high frequenicy cue
such as print was c;chtivc m recalling whichever sentence abo;ut newspapers had been
studied, but a low (requency cuc such as lining was cffective in rcc:;_]_iing only the studied
sentence implying that property. The high {requency recall cuc Avas somewhat better at
recalling the sentence emphasizing that property than the sentence emphasizing the low
frequency property. This latter result fits with Tulving and Thomson's (1973) principle of
encoding specificity which is simply the idea that recall will be best when the cue given at
rct;ll was part of the studicd event. In Greenspan's study, there is encoding specificity for

Py . = e »
both high and low f;ceucncy properties, but the frequency variable diminishes the encoding

specificity effect in recall when the high frequency property is used as the cue.

Greenspan interpreted the results as support for the FBH by suggesting that high
frequency properties are instantiated regardless of contextual cmp?sis. but low {requency
properties arc instantiated only in appropriate contexts. In addition, Greenspan argued that

the finding of context-independent instantiation of high frequency properties in the cued

~



recall paradigm suggested that continued attention need not be focused. on the noun for its
high frequency property to remain accessible, Results from a set of cued recall experiments

by Barnes & Levy (1988), however, question these interpretations. Barnes & Levy suggcstéd

that the particular methodology used by Greenspan may have contributed to the pattern of”

findings. -

Barnes and Levy hypothesized that the high level of recall of the sentence
cmphasizing the lou’ frequency propcx:ty oi‘ the noun by the higl;‘frcqucncy cue was dl.;c to
factors operating at recall rather than at study, The logic behind this claim is that if frequent
properties of nouns are high associates of those no;.xns (qg\m:wspapcr-prim; cow-nﬁl}c; lake-
water; ucc-yvood), then a high frequency cue could be used to generate the most likely noun
having that property. Importantly, the target noun was always the last word of the studied
s;c_ntcncc, and at recall subjects were explicitly asked to try to rcmcmbcrt}:c last word of each
sentence r.hcy-:had studied. Once tllwc noun was generated from the high frequency cue it could
thc:: be cxamincd to determine if it was the last word in onc of the small set of studied
scnt'cnccrs. If the last word of the sentence was retrieved by this process, the remainder of the
sentence might be more likely to be remembered. In other words, a high frequency property
cuc may have its advantage because 'its referent noun can be generated from it, thus

redintegrating part of the to-be-recalled sentence. Because high frequency property cucs are

often strong associates of the nouns, they are effective in generating their related nouns. Low

frequency properties of objects, however, are not effective in this respect. It should be noted

that the distinction between the chcctiv;:lcss of hiéh frequency propertics versus low
'frcqucnc; propertics in generating the nouns they modify is an a priori distinction between
the iwo types of bropcrty. What the experiment was designed to itc:st, however, was whether
or not this distinctior; has any psychological validity for assessing what knowlc.:dgc is'

instantiated during reading. :

-



, | 30

Suppo& for this reinterpretation of Greenspan's results is provided by the results of
two cucd recall experiments in which Barnes & Levy demonstrated that Greenspan's results
are r;:plicnblg only when the 'propcrty alone xs given as the recall cue. When the noun was
.inéludcd in the recall cue, (¢g. Newspapers have print or Newspapers are'u.sed. Jor lining),
howc.vcr, thc‘adv:mtngc of the high frequency cue was abolishcd. The results showed that thcl
most effective cue for rcéalling the sentence was the cue related to the emphasis in the studied
sentence. Low f{requency-cues were as cffective in recalling the sentence with the high
frcducncy emphasis as high frequency cues w-c;c in rccalling\wc sentence with the low
frc-qucncy ‘emphasis. These results are consistent with the idea that-the properties of nouns
which are insuantiated are the pro{:crﬁcs that were studicd. Barnes and Levy report one
interesting’ rﬁsult, however, .which qualifies the idea that property instantiation is always
context-dependent, Tﬁcy found that recall of sentences emphasizing no pnnicl&ur property of
2 noun was better if Ithc high afrcqucncy cue was given than if the low frequency cue was given
at test. This result suggests that high frequency properties may be instantiated by default
during study if no property is referred to. The instantiation of high frequency properties may
occur, then, in some cifcumstanccs in which.that property is not cmphmsizcc_l. This result is
analogous to the Anderson et. al. finding that high frequency exemplars were instantiated only

when the context did not imply any one particular exemplar. ) ‘

] . In summary, the findings from the cued recall éfudics presented in this section
_ suggest first, that what is remembered about_somtﬁ:{ng th:.u: is read is spccif:g’to what the
context emphasized. This appears to be the general case, that is, when the context emphasizes
. a particular property or an exemplar, W{hcn the context does not modify the noun, however,
the high frequency property may be instantiated and later recalled as part of what was read.

Second, the discussion of the cued reeall stud_ics,l:cvcalcd similar general problems as those

encountered in the discussion of the Stroop and lexical decision experiments. Again, the
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methodology used is very important, as is the distinction between high and low frequency

properties. ) : o ® s

. * * '
In addition to the methodological problems discussed previously, two other aspects of
] _ P . ,

R ]

the cued recall paradigm can be criticized. First, sentences in cued recall paradigms -are

usuaily studied for much longer than it normally takes to.read the sentences. Thus, it is

%

~

~

unclear whether or not the results from cued recall paradigms can be generalized to what is -

rcmcmbcrcd about what is read under more naturnl rcading conditions. Sccond. iy’x'my wéll

be that what is remembered during rcadmg are those thmgs cmphas:zcd by thc comcxt but

rcadmg comprchcnsmn is not synon)‘mous with rcmcmbc:-mg what is read. Instead,

comprchension is an on-line process and does not always involva h:wing to explicitly recall

-

what was read. Y

v

The important question that needs to be addrcsscd then, s how knov-lcdgc is
ncccsscd during thc reading comprchcns:on process itself, As BarsaIOu (198”) suggests,

continued activation of a noun's high frequency propcrtics may depend on the noun b:'ing in

uorkmg mcmory. but workmg mcmory has 2 much shortcr timer boundarv th:m that

cncoumcrcd m cued recall cxpcnmcnts. Thc follo“mg sccuon dc:ﬁs with studies Wthh
1-
provide a closer approximation to the on-line reading pfqi:css. The experiments to be

LY

discussed used property verification or senmtence verification paradigms which is also the

experimental method used in the thesis research. R

C. COUPREHENSION MEASURES - Verification Studies

The verification paradigm is similar {0 that used in the studies on semantic memory

representation discussed in Chapter One, with the difference that the role of context in access

1o world knowledge is explicitly tested. In the }}ériﬁcaéiw the subject reads a

context which is followed by: the item to be verified. In pr erty verdication, a context such

as The skunk stunk up the entire-neighbourkood is followed by a property such as has a smell.

L

!
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Thc subject has to rgspond whether or not that property is actually a property of the

underlined or highlighted noun in the contc‘xf (scc Barsalou, 1982). Specd and accuracy in
responding "yes” or "no” are measured. In question answering, the same context, without the
noun underlined, is followed b§ a question such as Do skwiks smell?. The subject has to
rcspond"‘_ycs"-.or "no” and 'again speed and accuracy are measured-(see Tabossi & Johnson-
Laird, 1980). In sentence verification, a context is‘f.ollowcd by a sentence such as Skiwtks are
| smelly. The subject has to respond “true” or “false” and response time and accuracy are

measured (see McKoon & Ratcliff, 1982).

: Tabossi (1982), McKoon and Ratcliff, (1982), and Tabossi and Johnson-Laird (1980)
obtained results consistent with a context-dependent view of access to knowlc&gc during

reading. Tabossi and Johnson-Laird found that a sentence context which emphasized a

particular property of 2 noun speeded question-answering about that property relative to a

context cmphasizing no pafticular property of the noun. For example, ‘it took less time to

respond "Yes" to Are diamq_ng_._s brilliant? after the context, The mirror dispersed the light from
the diamond than after the neutral context, The film showed H:c person with the diamond. In
addition, question answering was slower {clativc to the ncutral context bascline when the
cbnt::xt ::mphasizcd a property other than the onc tested. For example, it took longer to
respond "Yes” to Are diamonds brilliant? after the context, The goldsmith cut the glass with the
d;‘aménd than after thc/ nc:‘tral context. The coni_cxt s‘cntcnccs' were presented for five
seconds and the tested noun could appear at any position in the sentence, so the subject could

not always predict which noun would be tested. The question appeared on the screen one

4
second after the context went off,

Tabossi and Johnson-Laird concluded that the resuits demonstrated that knowledge
about an object @: meaning of a noun is made available during reading only when the

context implies that knowledge. In addition, they concluded that access to some knowledge is

) e LA > 3

4



actually inhibited if the reading cogtext emphasizes a different property of the noun. Tabossi

(1982) obtained similar results usfng verbs instead of nouns.

~
P

Tabossi and Johnson-Laird's study has the mcthodologica_l advantage of testing nouns
which are not totally predictable from the context, but the major problem with the study 15 .
that property frequency was not included as a factor. Thus, the FBH cannot be evaluated

from thc results of thi® experiment, A second poss:blc problem wnh the mtcrprctat:on of the

LY

results has to do with the bascline used - the neutral context condition. The cued recall
results reported by Barnes and Levy suggested that high frequency properties may be
instantiated by default in ncutral éontcxts. T-his raises the possibility, as Greenspan (1986) has
algo noted, that the use of the ncutral contc;:t bascline overestimates the negative effect of
inappropriate contc:;t on access to high frequéncy propcx"tics and ovcrcstirfmt.cs thc‘facilitory
effects of appropriate ‘context on access to low frequency properties. In other words, if the
ncﬁtral contcxt is instantiated with a high frequency property, it becomes functionally similar
t0 an arppropriatc context with respect to the availability of high frequency propcrtics; but

functionally similar t0 an inappropriate context when it comes to the availability of low

frequency properties.

McKoon and Rartcliffs (1982) study is slightly different from the. Tabossi and
Joh.nsonl-Laird stu.dy but simular conclusions can be drawn. from it. Short _two- sentence
pamgm;:ihi;_wcrc us.cd as context and sentence verification was mcasﬁrcd. For example, a
paragraph about a painter painting a picture of a ripe tomato was followed by the sentence
Tomatoes are r'éd or Tomatoes are round. Likewise, a paragraph about a child rolling 2 tomato
o}n the floor with her nose was followcd by one of tht:z two test sentences about tomatoes.
McKoon and Ratcliff found that vcnﬁc:mons were fastcr to tbc scntcncc about 'omatocs

which was consistent with contextual “emphasis than they were after the paragraph

emphasizing the other property of tomatoes. McKoon and Ratcliff, however, did not control
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for property frequency, nor did they compare their experimental conditions to a baseline

measure. Therefore, their results cannot be used to.evaluate the FBH and they are difficult to

compare to other studies in which baseline conditions were used.

.

In 1582, Barsalou used a property verification procedure to test the FBH. The
contexts were single sentences which stayed on the ‘SchCIl'.I for six seconds, followed
immediately after by a property to be verified. Barsalou tested vcriﬁcaﬁoq to high lrequency
properties of some nouns after appropriate contexts versus after neutral contexts. He also
tested verifications to low frequency propertics of other nouns after appropriate contexts
versus after neutral contexts. For example, the high frequency property has a smeil was tested
after the appropriate context, The skunk stunk up the entire neighbourhood or aI:tcr the neutral
context, The skunk was under a large willow. Likewise, the low frequency property can be

walked on was tested after the appropriate.context, The roof creaked under the weight of the

repairman or after the neutral context, The roof had been renovated prior to the rainy season,
N

-

Barsalou found that verification o'f high frcqucn‘cy propertics took the same amou,nlt
of time after an appropriate context as after a ncutral context. On the other hﬁnd. vcriﬁcation
of low frequency propertics took less time after an appropriate con:éxt than after a necutral
context. These results suggest that high frequency knowledge about a noun is available
independent of contextual emphasis, but _that low frequency knowledge abou.t an object is

available only in appropriate contexts. In ather words, the results provide support for the

FBH.

~There are, however scveral problems associated with the interpretation of these

.

results. First, as noted previously, the neutral context baseline may not be the best way 1o test

the FBH. If high frequency properties are instantiated by default in ncutral contexts, then

" peutral contexts are functionally equivalent to appropriate contexts for high frequency items
) >
(the FBH predicts this) but are functionally equivalent to inappropriate contexts for low

-
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frcqu'cncy properties. Inappropriate contexts, then, must also be tested to see il high
frequency properties are as accessible.in contexts which emphasize a low frequency property

of a noun as they are in ncutral and appropriate contexts.

A second problem has to do with the materials used to test the FBH. A strong test of

the hypothesis that any one noun may have some context-independent properties -and some

) L4
context-dependent properties means that high and low frequency properties of the same noun

must be tested. In this experiment, however, different types of properties were tested for

A, .
different nouns. A third problem is that the tested noun was always made explicit in the

cbntcxt because the tested noun: has to be highlighted or underlined in the property

-

verification task. As suggested previously, it is important to realiz¢ that the effects obtained
when the target nouns are made explicit may differ from how properties of nouns arc

instantiated in the normal reading situation.

A gencral critic.ish} which can be leveled at most 61’ the studies discussed in this
chaptcr‘also' comes from a consideration of how the cxpcrimcntal paradigms differ from the
normal reading s_iruation. deGroot et al. (1982) propose that readers make congruency
assumptions when confronted with reading material, that is, readers assume that what they
read is congruent with whatqthcy read before. Most of the experimental paradigms used in
this area, Howcvcr,-havc a high degree on incongmgncy built into them. Because up to half of
thc trials in timed tasks are cither false or nonsensical, they are incongr};cnt by definition.
~Add o this the fact that at least half of tfu: true trials are inappropriate context trials and the
overall degree of incongruency between context and test item ranges anywhcrc'from 75% to
85%. This high degree of incongruency is certainly much greater than that which occurs m
natural text; therefore, it is possible that the effects of context are different whcﬁ many of the
trials in an experiment are incongruent versus when more of the trials are ‘congmcnt. This is

an important question to ask, but as yet, it has not been addressed in this literature,
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D. THE EXPERIMENTAL HYPOTHESES - An Overview of the Thesis Research

The studies in the thesis were ;:onductcd in order to explorc severat questions which .
the li-tcraturc leaves unanswered. The experimental paradigm uscd in all the studics‘ was
,verification of world knowledge. This world kndwlcdgc was presented in the form of
scnt'cnccs such as Zebras have stripes ot Zebras have hooves preceded by a context in the form
of a'short two sentence paragrabh. After reading the paragraph, the subject degided whether
the sentence was truc or false. The dcpchdcnt measures were response time and errors on the

-

true/false decisions.

-

k Three factors were tested in Experiment 1. First, because high and low frequency
propertics of the same nounsl had not been tested in the verification paradigm, they were
tested here so that the FBH could be properly evaluated. The sccon-d factor that was tested
was whether highlighting the target nouns in the contexts produces results similar to when the

“ - * - ) -
nouns arc not highlighted. The only verification experiment which controlled for property
5 _ ¢

* t

frcqucncy‘als_o higliligh;cd the t.;xrgct nouns in the contdxt by underlining them (sec Barsalou,
1982). Because nouns are not usually underlined in text, however, the possibility exists that
efTects obfaincd when the tested nouns are made explicit are not generalizable to the natural
reading situation. It is crucial, therefore, to test the FBH when the target nouns are not
highlighted in the contexts compared to when they are highlighted. The third factor tested by
Experiment [ was the ¢ffect of inappropriate contextual emphasis on the availability of high
and low frequency properties of nouns. Barsalou did not use contexts in which- the tested
property differed from the property cm.phasizcd'in the context. Tabossi and Johnson-Laird
did include this condition, but did not include bropcrty frequency as a factor. The strong
prediction that high frequency properties are available regardless of contextual cmphnsis”

implies that these properties should also be available in inappropriate contexts.
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IExpcrimcnt 2 tested two furihcr factors. First,. t_his experiment tested the effect of
Py .
the target noun being explicit or implicit in the context in a different way from that in
Experiment 1. For onc group of subjects in Experiment 2, the target nouns were made
explicit by being foregrounded in the c;ontcxts in much the same way that important nouns
" may be foregrounded in normal text. The ﬁmipulaﬁon of naturally foregrounding the target
nouns was compared to a manipula.tion for a second group of subjects who read contexts in
which the target noun was not foregrounded. The second idea tested was whether the FBH
can account for results when a different bascline measure is used. In this experiment, 2 no-

context baseline was used to remedy some of the problems associated with using a neutral

context baseline.

'Expcrimcnt 3 pursued the idea that when the cxpcrimcntal paradigm more closely
resembles the normal state of affairs in reading different ‘Fffccts may be ol;mincd than »\;hcn
the paradigm is less like the natural reading situation. This eras accomplished by comp:u'-ing
the case in which-most of the trials in an experiment are incongruent to the c¢ase in which

more of the trials are congruent. The results of such manipulations might impose imeT/‘ :
boundary conditions on the generalizability of the FEH.

If the results from the thr::c experiments are in keeping with those predicted by the
FBH, then the .FBH will be an important addjtion to any model of the reading comprehension
process. If the results differ from those predicted by the FBH, however, it is important to be
able to dctcrm.inc why and what the consequences of these differences are for understanding
reading. Spcciﬁé predictions are.-presented in the overview fo ecach experiment. Chap.tcr
Three presents Experiment ], Chapter Four contains Experiment 2, and Chapter Five is

-
composcd of Experiment 3.



CHAPTER 3

In Experiment 1 the three factors tested were: 1) access to high and low frequency

properties of the same nouns; 2), the effects of neutral, afaprobriatc and inappropriate

contextual emphasis on access to knowledge; and 3) the effects of highlighting versus not
highlighting the target nouns in the contexts. Examples of the conditions in this éxpcrimcm

can be found in Table 1 on page 45. )

Y
The assumptions of the strong {orm of the FBH lead one to expect 2 particular

pattern of results. High frequency propertics should take the same amount of time to verify
regardiess of the type of context they follow, and the cffects obtained when the target nouns
arc highlighted should not differ from those obtained when the nouns arc not highlighted.

Barsalou (1982), however, has proposcd a weaker form of the FBH, suggesting that
inappropriate co'r‘:tcxts might eventually slow access to high frcquc:h:}' propertics if attention is
focused away from those propdrties. At the very least, then, verifications 1o high frequency

properties should be similar after neutral and appropriate contexts. Second, if inappropriate
. )

contexts eventually slow access to high frequency propertics, they should also slow access to,

low {requency propertics so that verification of low frequency properties should take longer
after inappropriate contexts than after ncutral contexts. A third prediction derived from the

FBH is that access to low frequency propertics should be facilitated by appropriate context so

that verifications after appropriate contexts should be faster than after neutral contexts.

Again, highlighting or not highlighting the target nouns should make little difference to the

results.

-

The criticisms of the studies discussed in Chapter 2, however, lead to the formulation

of an alternatc set of outcomes. When discussing the results from other cxperimcnial

38
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paradigms, it.wns suggested that if a subject's attention is drawn to a pé.rticular word, that
‘word may be processed differently than it would normally be processed in fcxt. In addition, it
was suggested that high frcqu.cncy propertics of nouns are sometimes in_st:mtiatcd by default in
neutral context. It is possible that when there are several nouns in a neutral context, the noun
which the reader interprets a¥ the focus of the context is instantiated with its higﬁ frequency
property. When one of the nouns is highlighted, this noun is obviously the focus of the
context, and is, therefore, ihstantiatcd with its high frequency property if no other property is
implicd. When none of the nouns are highlighted, however, the subject may or may not
choose the t:irgét noun as the focus of the context, and, therefore, the high frequency property
of the target noun or tﬁc high frequency pro:;crty of a different noun may be instantiated
when no property of cither noun is impiicd by the context. In other words, when nouns are

highlightc\in ncutral contexts they may be processed differently than when thcy are not

made cxplicit 1o the subject.

Thesc ideas lead to the proposal of a different set of outcomes than those dcx:ivcd
from the FBH. First, assumuing that high frequency pr0pcrtics\of highlight;:d nouns are
instaFtiatcd in neutral contexts, the neutral contexts should bcl functionally similar to
appropriate contexts whén high frequency properties are verificd. On the other hand, when the
iargct nouns arc¢ notsighlighted, the high frequency ptoperty may not always be instantiated
i,n the ncutral contexts so that verifications to high frequency properties should be laster after
appropriate contexts than after necutral contexts. \}’hcn the nouns are highligl}tcd'. then,
vcriﬁc:ér; to high frequency properties after neutral and appropriate contexts should be
similar and should be faster than verifications after inappropriate contexts. When the nouns
are not highlighted, howovér, vcriﬁcau‘on; to high frequency properties after appropriate

" contexts should be faster than after neutral contexts. In addition, verifications after

inappropriate contexts might take longer than after neutral contexts if it is assumed that the



high frequency property of the non-highlighted target noun in the neutral context is'

instantiated only some of the time.

According _t§ this alternative .fmmcvu;ork.'ncutral contexts should also be functionally
si;nilar to inappropriate contexts for verifying low frequency prc\pcrtics oi: highlighted nouns.
The logic behind this statcm;n': s that the high frequency property is instantiated in both
tyﬁcs of context, by default in the neutral context, and by explicit emphasis in the
inappropriate context. Consequently, verifications to low frcqt.t‘cncy properties should be

3

-»
similar after necutral and inappropriate contexts when the nouns in the contexts are

highligjhtcd. Verifications in both these conditions, tfxcn, should take longer than vcriﬁiations ‘

to low frequency propertics aftcr'\appropriatc contexts.” When the target nouns afe not

(

highlighted, a similar pattern of results should be obtained but for slightly different reasons -

tho:n those outl}:md above. In the neutral context, either the high frequency property of the

tafgct roun or the high frequency property of a different noun in the :ontcxt might be

mstantiated, but in thc,f inappropriate context, the high frequency property of the target noun

will be instantiated. Because propertics other than the low frequency property are
e

instantiated in both types of context, vcfi['ication of the low frequency property should be

similar after both neutral and inappropriate contexts. Verification of low frequency propertics

after neutral and inappropriate contexts, therefore, should be similar and should take longer

than after appropriate contexts. ¢

The FBH and the alternative framework proposed hcn"c make some of the same
predictions for the results of Experiment 1, but for different reasons. The two {rameworks,
however, predict different patterns of results for some conditions in th; experiment. The test
of these two frameworks, then, relies on whether such results prow:idc support for the FBH or

Yor the alternative formulation.
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Design. In order to make the verification task meaningful for the subject, some of the

. Irials were truc. and some were false. For the "true” verification trials, the target ?uns were
cither modificd by a high frequency property or a loﬁr frequency property. The context
prcscnth ﬁcforc each verification trial was cither neutral, appropriate or inappropriate with
respect to the tested sentence. The two ‘presentation ﬁ;:rm:;ts for~the target nour:s‘in the
contexts were a highlight format and a no highlight format. Therefore, the dcs.ign in this
verification task was 2 Property Frequencies (high and low) x 3 Context Conditions £ncutral,
approprian.:, and inappropriate} x 2 Prcscntati;n i:ormats (no highlight and highlight) where
the first two factors were tested within-subjects and the third factc.ar was testggd between-
subjects. - Estimates of correct response time l’qr cach cell were based on the means for 2

possible 8 measures per subject per cordition.

. For the "false™ verification ‘trials, the target nouns were caccompanied by a false
modificr. The context presented before each vcriﬁcati‘on trial citi.mr had a neutral emphasis,
cmphasized a high frequency property of the nour; in the target sentence, or ‘;‘:mphasizcd a low
{requency property of the noun in the sentence. The two presentation {ormats for the target
nouns in the contexts were a higI;léght format and 2 no highlight format. Therefore, the design
for the false trials in this task‘was 3 Contex##Conditions (neutral, high frequency emphasis,
and low frequency emphasis) x 2 Presentation Formats (highlight and no highlight) with |
rcpc:}ucd measures on the within-subjects factor of context and where the second factor was
tested between-subjects. Estimates of correct response time for each cell were based on the

means for a possible 12 measures persybject per condition.

True and false trials were presented in a random ordering with the one constraint

that no two trials from the same true or false condition could appear successively.



Materials. The experiment consisted of the presentation of 84 trials, 48 in which the
target sentence. was "true”, and 3§ in which the target sentence was "false™. The 48 “truc” trials
consisted of 8 instances testing cesh of the 6 conditions in.which two types of property

-

frequency were crossed with the three types of context. The 36 false trials consisted of 12

instances testing cach of the three context conditions.

-

The tn.fgct s%cnccs for the true trials consistc.d of 48 phirs of sentences, constructed
from 48 target nouns. Each pair consisted of one sentence in which the noun was modified by |
its high frequency "propcrty and one sentence in_which the nc;un was medified by its low
frequency property. Examples are ZEBRAS HAVE STRIPES and ZEBRAS HAVE.
H\OOVES :_'cspcctivcly. The gyniactic structure of the two sentences containing ¢ach target
noun v'.vas idcnticai. Wherever pdssible, both high and low frequency properties contdined an

. ’ :
equabnumber of letters. Only a few different sentence structures were used. They were as
follows: 1) object x has p;bpcrty y (eg. Zebras have stripes or hoovcs} . Thcrc_w;:rc twenty-
‘three such pairs of sentences; 2) object x is property y {eg. Micc are small or pets). There

were thirteen such pairs of sentences; and 3) object x contains, wears, chases, uses or makes

something (eg. Birds eat worms or fish). There were twelve such pairs in total.

The high frequency propertics were obtained from a norming study using 130
volunteers, but none. of these subjects took part in any. of the experiments reported in the
thesis. Subjects were given a list of sentence stems such as Zebras have

= . They were asked to complete the first blank with the first word that
_Wilh In¢

camc to mind and then to complete the next two blanks with the next two words that came to
mind. Subjects were instructed to fill in thy first blank {irst for all the sentences and then to
go back and fill in the second and third blagks. A word w-as chosen as the high frequency
property of a noun if over 50% of the subjects compleied th;: sentence with that word, the

only qualification being that no other word was used to complete the sentence as frequently.
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The low frequency propertic wcré bbtaincd by choosing a word that could
meaningfully complete the sentence, b t which’ was either mentioned by ten subjects at the
most or was generated by the experimienter. The only restriction on the selection of low
frequency properties fromK th~ subject-gencrated materials was that none of the ten o fewer
subjc‘gt.; who generated that propcﬁy included it as their first completion. The 48 pairs of

‘'high and low frequency property sentences used in Experiment 1 are included in Appendix A.

~

The 48 pairs of sentences were divided info 6 lists of & pairs of sentences clach. The
lists were matched as closely as possible so that each ust contained an approximately equal )
number of pairs from cach of the previously deseribed syntactic forms, The 6 conditions in
the experiment resulted f:;om the factorial combination of 2 levels of property frequency (high
and low) @d three levels of context (neutral, appropriate and ’inappropriatc). The 6 lists were
cyclc.d through cach condition so tnat the 48 target nouns appeared an equal number of times
in each of the 6 conditions. Thus the materials were counterbalanded across subjects such

that no target noun was repeated for any one subject, but so that each target noun was tested

+ equally often in cach condition across subjects.

ﬁ:r‘t};r twcr;ty subjects, who participated in neither the norming study nor in'the
experiments reported below, took part in an untimed verification task us'ing the high and low
frequency sentences. These subjects were tested in order to confirm that the low frequency
sentences were accepted as being true. The results-revealed that the low [requency propertics

uscd in this experiment are part of the world knowledge of most first year university students.

The target sentences for the false trials were 36 false sentences canstructed such that
each one matched the syntactic structure of a true seatence. For cxnmp\!c, there were false
sentences such as WORCUPINES HAVE FINS. The nouns and propertics in the false
sentences never appeared in the Que sentences. Thercfore, the cxpcrimcntallmatcrials were

not c?untcrbal:mccd across type of verification (ic. true or false). The false sentences are

‘s



included in Appendix A. The 36 false sentences were divided into 3 lists of 12 sentences
each, The lists were matched so that each contained an a'pbroximatcly cqual number of
sentences from cach syntactic fOl.‘m. Fhe three false conditions iﬁ the experiment resulted
from having each sentence tested after each of the 3 levels of context’ m::irnl. high [ rr;qucncy

emphasis, and low frequency.emphasis). The 3 lists were cycled through each condition so -

that the 36 target nouns appeared an equal number of times in each of the three conditions

across subjects. -

The contexts for the true trials were composed of 144 two seatence paragraphs. One 1
third of these emphasized the high frcq‘rucncy property of each of the 48 nouns, onc third
emphasized the low frequency property of the nouns and the other third imbhasizcd no
particular property of these nouns. The paragraphs were constructed so that all were between
28 and 34 }vords in length and they were cbrnposcd such that the target noun appeared twi_éc
in the paragraph, once in each seatence. A second noun was also mentioned twice sé that
lsubjects {n the no highlight group would not always be able to guess which noun would be
tested in the subsequent verification task. The highlight and no highlight groups, however,

“
received exactly the same contexts except that both occurrences of the target noun in the

context appeared between slashes for the highlight group. All of the paragraphs were
Fa ™

coherent and internally consistent so that they resembled brief narratives. Examples can be

found in Table 1 and the full set is included in Appendix B. (/

The contexts for the false trials were constructed in the same way as for true trials.

Flor a false trial such as PORCUPINESQ HAVE FINS, three different context paragraphs were

.constructed. One emphasized a high frfqycncy property of porcupincs, 2 second cmphasized
a low frequency property of porcupines and a third emphasized no particular property of

porcupines. The target noun was mentioned twice in each paragraph, as well an another noun

but the highlight group received contexts in which the two occurrences of the t:{\rgct noun

."



" TABLE L Conditions and Sample Materials for Experiment 1 (No Highlight Format)

i .Relation of Test Sentence to Context
Frequency
of Association | .«
between Noun "~ . Neutral " Appropriate Inappropriate
1 and its '
Property
. The children at . The African The African
HIGH the z00 gamehunter had gamewarden
smiled in delight several zebra pelts - looked at the
Zebras have as they watched hanging on the . zebra's injured
stripes. the zchras wall in his . CtC
- running in _study.
thieir corral. The zebra pelts,
Some of the children with their bands
, wanted to open’ of black and white
~ “the doors of the corral | fur, ivened up
and set the zebras free. | the otherwise dull decor. | .
The children at i The African The African
LOow | the zoo gamcwarden . gamechunter
- et¢ lookud at the had several
Zcbras have N zebra's injured zebra pelts
. hooves. foot. - etc
The limping
zebra had managed
to step on a
sharp picce of
Tl : metal which had .
- - worked its way
‘ _into its tough
horse-like foot.

-

appeared between slashes. All paragraphs for false ri~'s were internally consistent mini-

stories analogous to the paragraphs for the true trials. The contexts for thc'félsg trials are

- ~

included in Appendix B,

Procedure. The experiment was conducted on an Apple Ile computer which
presented the materials, timed responses, and recorded whether a true or false response had
L ]

been made. The subjects were tested individually and were first given instructions for a



46

practice phase. After the practice phase was completed they were given instructions for the

experimental phase, At the beginning of the practice phase, subjects were told that they

would have to decide whether sentences expressed ideas whichmwere truc or falscusThey were ™~

.

asieed to ignore the syntax of the sentences and to base their judgement on the m;ésagc

communicated By the sentence. If the sentence expréssed something that could be true, they -

were required to press cne response key -with their right index finger, and if the sentence

-

expressed ;.op_cthing they thouéht was I'alsc-. thc‘y wers. instructed to prc_? a different response
key wifh their left index finger. Right and Ieft response kcy‘; were not countcrbalaﬁced acrﬁss
type qf verification, that is, all subjects were instructed to press the right key on true trials and
the icft key on falsc trials. Subjects were instructed to make each response as quickly but as
accurately as they could and to keep ;hcir fingers r;sting agains‘t_t_fx'c response keys at all times.
Thcf were told that the sentence woild gd ofT the screen as .éoon as they made thcir.rcsponsc
and a new tria]_ would be prcscntca 2.5 seconds later.  They were 2lso told that they could not

correct their errors, and if they made an error, they should forget about it and prepare

themselves for the next trial,

The practice phase consisted of B true sentences with. no context and 8 false
sentences with no context. Half of the true trials contained nouns modificd by their high

frequency property and the other half of the truc trials contained nouns modified by their low

frequency property. Subjects were given feedback after each practice trial and any problem

encountered during the practice sct was resolved before moving on to the experimental phase.
L

None of the items in the practice set appeared in the experimental phase.

. -

In the experimental phase, subjects were told that their task would be the same as it
was in the practice phase except that they were 10 read a short paragraph before m;aking their
decision. They were told that a shord twu sentence paragraph would come on the screen and

stay on for 8 ss,conds and then go ofT the screen after which the test sentence would appear

-

4
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-hall’ 2 second later, The subjects were asked to respond to this sentence in the same manner °

-

as they did in the p'm;:ticc sct. They were told that they qduld cither use the information in

-

the. paragraphto-help them make ﬁcir dccision or their own general knowledge, whichever
was applicable. In addition, the highlight group was told that one of th.c nouns in each context
ufould bc'highlightcd by appearing bctwc.cn slashes and triis noun would occur twice in each
paragraph. They-were infd‘i’mcd that the high!ightcd xio"hn would be the -on¢ tested in _thc'
subsr;:quc'nt target sentence. All subjcqﬁ were informed that the first 6 trials of this phase of
the cxpcx!_imcm were additional practice or "warm-up” trials where a context was presented to-
read followed by a test sentence. These practice tri:ﬁs used diﬂ'crcnt nouns and prop.crtics
from those used in the actual i:xpcrimcnml trials and thcrc was -no pausc between these

-

practice trials and the experimental trials,

At the end of the c:xpcrimcﬁt, subjects were told about the trials on which they made

crrors. They were asked to classify each error on "true” trials as belonging to ‘one of three

- classes: 1) knew it was true immediately after responded false; 2) think it is true now, but not

at the time responded false; or 3) still think dt is false.

Subjects. Seventy-two students at McMaster University “participated in the
experiment for credit in an undergraduate psychology course. Thirty-six subjects were
randomly assigned to the highlight group and another 36 were assigned to the no highlight

group.

Results and Discussion

For all the experiments to be discussed, the data for the "true” trials are presented
first. The data for correct response times are followed by the data for errors. Any response

times greater than 2500 miliiscconds (ms) were removed from the analyses In all
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experiments, this resulted in the cxclusio;i of Icss than | “of the trials overall. Many of the
comparisons made in the cxpcrimcf;ts are between .thc basclihc condition (ncutr:i_l context in
Expériment l and no. context in Experiments 2 and 3) and rthc other conditions {(appropriate
context and ina‘ppropriatc context). Thus, di!‘f'c::cncc scores were derived by subu_-ncrjné the
mcaﬂs for the other conditions from their réspcctivc baseline c;:ndifion. The logic behind -
making these comparisor;s is thatl 'a baseline is used as a standnrd.against which other efTects
are measured. When verifications rin one cdndition are slower than verifications in the
baseline condition, the difference between the -.two is signified by a minus sign in the tables.

For example, -100 ms means that the mean response time for that conflition wis 100 ms longer

than the mean response time for its bascline.

The errors wcré alv;rai's analysed without rcsﬁcct-to how the errors were classified by
_thc subjects, as referred to in thc‘mcthod section above. This procedure was adopted 5ccausc
-ﬁv.ost of the subjects classified most of their errors as being-ones on which they responded
"false” and immediately realised that they shoul& have responded “true™. The number of errors
cach subject made in cach condition were the data used in the analyses of variance. This
procedure yiclds overall means which rcprcscnt‘thc mean number of ¢rrors per condition. For
example, the mean number of crrors {or a condition might be 1.2 errors out of a possible 8.
Because errors are usx_mlly rcpbrtcd as error rates (% errors), the mean number of errors were
conycrtcd tc; percentages in the post-hoc tests to yiclﬁ.morc meaningful comparisons. After
the analyécs 6[‘ crrors, the data for false trials are presented. Response timcsl greater than 2500 //

ms were 2lso removed from these analyses.

.
. L4

True Trials - Response Times. The means for ¢ach condition for cach format arc

presented in Table2. An analysis of variance (ANOVA) with the between-subjects factor of

hd .

Presentation Formart (highlight vs no highlight), and the two within-subjects factors of

Property Frequency (high vs low) and Context Condition (neutral, appropriate, inappropriate)
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- was performed ‘on the correct mean response times for each condition for each subject. A

main effect of Presentation Formit was found, F(1,70) = 4139, MSe = 237655, p < .05. This

-

reflected that fact that the highlight group responded-more quickly overall compared to the no

. highlight group. A main effect of Frequency was also obtaired, F(1,70) = 540, M(Se = 10875, p'

< .001, as m
cfTects were

- * . 1
a main effect of Context, F(2,140) = 76.8, MSe = 35652, p < .001. THese

fied by a Frequency by Context interaction, F(2,lf10) = 24.49:7. MSe = 6145,

p < .001, The only other significant: effect was a Presentaion Format by Context interaction,

F(2,140) = 3.386, MSe = 10529, p < 05.

TABLE 2. Mecan Response Times (RT) and Error Rates: Experiment |

Mean RT (ms) [sd]

Error Rate (%)
HIGHLIGHT GRQUP NO HIGHLIGHT GROUP
] Context
Property y .
Frequency Neutral Appr. Inappr. _ Ncu.tr.a] Appr. {nappr.
High ’ 891 [180) 897 [198] 995[237] | 1006 [154] 942[146] 1088 [193]
. 1.7 1.7 1.7 1.0 1.0 1.4
Low 1187 [276] 1054 [254] 1209 [274] 131:1 t202] 1130 {209 1325230} ¢
5.6 27 8.0 8.0 31 1.5

Although the three-way interaction was not significant, it was considered important

to compare verifications to high and low frequency properties for the two presentation formats

scparately so that a comparison of this cxperiment with Barsalou's experiment could be

conducted. Tukey tests were used to compare the means of interest. Any difference between

the means greater than 60.4 ms is significant at p < .05. The difTerence scores are presented inJr

Table 3.

Similar to Barsalou's experiment, verification of high frcqucncy' properties after

Q

-t
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TABLE 3, Diflerence Scorcs:: Experiment |

Diflerence Scorés (Neutral Context - Context)

. HIGHLIGHT GROUP | NO HIGHLIGHT GROUP
’ Context : . .
Property :
Frequency Appr. Inappr. Appr. Inappr.
ngh -6 -104 i 84 -82
Low - | 133 22 18

Y .
appropriate contexts did not differ significantly (-6 ms) from those after a neutral context for

the highlight group. In addition, verification of low frequency properties was significantly
faster after approprinte contexts than aftcr ncutral contexts for the highlight group (133 ms).
This pattern of results, which is illustra)tcd in Figure 1, replicates Barsalou's findings which
were used to support the FBH. In other words, with highlighting, the availability of high
frequency properties was similar whether the contéxt was appropriate or ncutral, but low
frequency prépcrtics were more readily available in appropriatc contexts than in necutral

-

contexts, 5

The effects of appropriatc’fcontcxt were different, however, for the no highlight
group. 'Verifications to high frequency -properties were facilitated by approprif;l‘(/c contexts
compared to ncutral contexts by 64 ms. Verifications to low frequency propcrtflcs were alsb
facilitated by appropriate contexts compared £6;cutmi contexts by 184 ms. These efTects are
illustrated in Figure 2. When the reading materials were presented in a more natural format,
then, the effects of context on aceess to knowledge were different from wh;n rcading
matcrials were presented in a less natﬁral fogmt. These results for the no highlight group

suggest that access t0-both high and low frequency knowledge is depend=nt oz context when

the rcading' materials appear in a format resembling normal text. Thus, access to both high

S -
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Figure 1. Response Time (milliscconds) as a function of Context for the Highlighted Format
in Experiment 1.

and low frequency properties is similar in nature if not in degree. The combined results for
the cffects of appropriate contexts for the two presentation formats are in keeping with those

cxpected by the alternative framework, but are inconsistent with the FBH,

The second set of results of interest are the cffcets of inappropriate context on access
Ll
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Figure 2. Response Time (milliseconds) as a function of Context for the No Highlight Format
‘in Experiment 1.

to knowledge. Vcriﬁcation$ to high frc.qucncy properties were slower after inappropriate
context tif.an after ncutral context for both groups. Verifications after inappropriate context
wcr-c 82 ms slower than verifications after neutral contexts for the highlight group, and 104 ms
. slower for the no highlight group. These effects are illustrated in Figures 1 and 2 respectively.

Therefore, even when the noun in the context was made explicit, access to high frequency
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propertics was slowed to a slmilar extent as when the nouns were not highlighted.

‘These results do not support the strong form of the FBH which says that access to
high !‘rcqucrilcy propc;'tics should be cqually available in all contexts. These findings are
consistent, howc;*cr; with the idea that access to high frequency properties may be slowed if
the context continues to cmph‘asizc a different property of the noun (Barsalou, 1982). The
results for access to high frequency knowlc‘_:!gc after inappropriate contexts, therefore, are
consistent with the wcakc'r form of the FBH, but they are also in keeping with the outcome

expected by the alternative framework.

—~ Verification of low frequency properties after inappropriate contexts did not differ
significantly from access after neutral contexts for either group ( -22 ms for the highlight
group and -11 ms for the no highlight group). These effects are illustrated in Figures 1 an.d 2
respectively. These findings do not suppoﬁ the idea that the availability of low frequency
propertics should_ be negatively affected by inappropriate context as expected by the FBH.

The results are consistent, however, with those expected b} the alternate framework.

The results of this experiment, overall, are consistent with the idea that highlighting
nouns in contexts is synonymous with drawing attention to those nouns. Consequently, the
way those nouns are processed may differ from the way the nouns are processed when
attention is not'focuscd on them. The higr.x frequency property which is instantiated by
default in neutral conféxts, therefore, may belong to the noun which the subject reads as the
focus of the paragraph. When the noun is highlighted, the subject has no doubt as to what the
focus of the paragraph is, but when no noun is highlighted the subject may or may not treat
the lested noun as the focu‘s of the paragraph. The neutral paragraph about zebras, ‘for
example, could be interpreted in several ways. One subject may intcfprct the paragraph by

-

fccusing on the fact that there were zebras in the corral rather than horses, in which case the

>~

property "stripes” mjkh: be instantiated. On the other hand, another subject might interpret

[y ' I8 . Y

o «



the paragraph by focusing on the fact that children g€t upsct when animals are in captivity in
a corral. The properties of zcbras or any other noun in the paragraph which coula be
. instantiated in this interpretation will be different from those instantiated in the first

+

interpretation.

[ !
In summary, the effects obtained in the response time data are interpretable, for thé

most part, by assuming that high frequency propertics of target nouns are instantiated in

nc

contexts especially when those nouns are -highlightcd in the contexts. Therefore, the
oint is not that high frequency propertics are readily available regardless of context and low

£quency properties are not. Instead, contexts are-interpreted by the reader, and contexts

——

propehty - of one o[: Lixc nouns. This cmphasis is very different from the idea that high
frequency ﬁropcrtics are automaticall; activated regardless of what property the context does
op“/docs not cmphasize, Bransford and McCarrell (1974) succinctly ca;,;:turc the ideas
presented above by arguing that semantic content is something that is created r:;thcr than

something that is stored. The consequences of finding experimental support which is more

J consistent with the alternative framework than with the FBH are discussed later in the

J chapter.

True Trials - Errors. The cfror rates for each condition for each group are presented
in Table 2. A 2x3x2 ANOVA was conducted on the numbcr.of errors per condition per
subjcct. The first two factors, Property Frequency and Context Congition, were measured

¢ within-subjects, and the third factor, Presentation “Format. was measured between-subjects.
There was a main effect of Frequency, F(1,70) = 62.92, ASe = 266, p <.001 and a main effect
of Context, F(2,140) = 7.143, MSe = 302, p < .001. These main effects were qualified by a
Frequency by Context interaction, F(2,140) = 6,778, MSe = 302, p < .001. No other efTccts

were significant. 4

.
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out any particular emphasis are often interpreted by instantiating the high frequency.

v
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So that the imcracu'oﬁ could be further invcstigntcd,. Tﬁkcy tests were used to
compare scveral means: ,.'l'hc diffcrcnccﬁ compared wcrc‘crror-:;atcs (% errors) for thc! six
conditions collapsed over group. The error rgécs being com'parcfl here, then, asisimply the
averages of the two groups for cach condition. Any difference gfcatcr than 3.15% is
significant at p < .05. Collapsed across grou1-p. the error rates for high frequency properties
after neutral contexts was 1.5%, after appropriate éontcxts; 1.38%, and after inappropriate
contexts, 1.56%. The error rates for the corresponding low frequency conditions were 6.75%,
3.31%, and 9.25% respectively. The error rates for_high frequency items did not differ
between conditions. The error rate I'or' low frequency items after neutral .c.ontcxts was
signiﬁca'ntly highér than the error rate after appropriatc' contexts (6.75% vs 3.31%), but did not
differ significantly from the error rate after inappropriate contexts (6.%5% vs 9.25%). This
latter finding lends furthér support to th.c idea that nc-utral contexts are functional_ly similar to
inappropriate contexts for verification of low frequency propc;tics. The error rate for low
frequency items after appropriate co‘ntcxts did fxot differ from the error rates for high

frequency items (3.5% vs 1.5%, 1.38% and 1.56%). “This finding lends support to the idea that

appropriate contexts are facilitory, and especially so for access to low frequency propertics.

False Trials - Response Times, Tqblc 4 shows the mean response times and error

- rates for f{alse trials for each condition for each group. An analysis of variance with one
between-subjects factor (Pr.cscnmtion Format - no highlight vs highlight), and one within-

subjects factor (Context - ncutral vs high frequency vs low frequency) was performed on the

correct mean rcactioﬁ time for cach subject for each condition. There was a main effect of

Presentation Format, F(l,')’O) - 4.796. MSe = 131237, p < .03, such that the response times

were faster for the highlight group overall than for the no highlight group. There was also a

main effect of Context, F(2,140) = 3,034, AMSe = 8636, p < .05, but the interaction was ndt

significant. The main cfTect of Context shows that although verifications after neutral and

-
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TABLE 4, Mc:{n Response Times (RT) and .Eljrbr Rates for False Trials: Expcrimclit 1

Mean RT (ms) [sd]
Error Rate (%)

HIGHLIGHT GROUP NO HIGHLIGHT GROUP )

Context

"Neutral  High Freq. Low Freq. Neutral High Freq. Low Freq.

1191[246] 1156229] 1186[253] | 1301(208] 1264[193] 1292 [200]
69 139 - 1.56 240 7 139 1.04°

low frequency contexts were similar for both groups (1191 ms vs 1186 ms for the highlight
group and 1301 ms vs 1292 ms for the no "highlight group), vcriﬁcatigns after high frequency
" contexts*were faster than after neutral contexts for both groups (1191 ms vs 1156 ms for the

highlight group and 1301 ms vs 1264 ms for the no highlight group).

A subject appears to be ablé fo decide dmt a sentence is false more quickly if it is
preceded by a context cfnphasizing a high f'r.cqucncy_ property of a noun as opposed to cithc‘r
no property or a low frequency property. Einking of a high frequency property in the high
f;cqucncy context may provide a powerful standard against which the false property can be
compared and quickly rejected as being true. The low (requency context, however, may )
remind the subject that the noun has many possible propc;tics, and, therefore, the subject may
double ¢heck to make surc that the [alse property is- nct just somec very low frcquc'ncy
property of the noun. This introduction of a degree of unccrt:iinty in responding may act 10

increase verification time after low frequency contexts.

The puzzling finding, however, is that verifications after neutral and high frequency
contexts for the highlight group are not equal. This finding is somewhat at odds with that
expected by the alternative framework which proposes that the high l'rcqticncy property of a

{
highlighted noun is instantiated in a necutral context. A possible explanation for :hi's\/

»
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djscrcpancy is that most of th;: nouns uscd for the [alse trials wcré. .cana which cither were not
* included in the norming study or were included in thc' norming study but for which no high
frcqucnéy property was found. It is possible, therefore, tha; slomc of the nouns_ used in the
false trials do not have high frcqucncy pr.opcrtics wl;ich could be instantiated by default in
ncutral contexts. Thcrcf'oré, making those nouns explicit in‘thcl context by highlighting them
would have f:o' effect. This possibility cannot be ruled out, as the target nouns in the false

trials were not chosen by the same criteria as the nouns in the true trials.

General Concluﬂ'ons.r To summarizr;. the results from I_-:xpcrimcnt I lead to three
conclusions, Firsr, when the context matcriz-xls are presented in a natural format (no highlight),
the availabil'ity of both high and low l'rcqucnlcy propertics ‘changcs as a function of context, -
Appropriate contexts facilitate access to High and low 'f_rcquchy prﬁpcﬁics. suggesting  that

access to both types of properties is context-dependent. Access to high and low frequency

properties of nouns, then, could be said to differ in degree but not in nature.

Sccond, when the nouns are made explicit in the context (highlight format), high
frequency propertics are equally available in both ncutr_:;l and appropriate cbntcxts. This
finding suggests that under some circumstances, aceess to high frcqucpcy properties is
context-independent. If it can be assumed that highlighting a noun-in a context is analogous
to a reader focusing atténtion on a particular noun in normal text, then this result has some
psyéholpﬁicﬁ. validity. 'I“hc hiéhlight cor'zdi:ion mayl be similar to giving a story 2 title, for
instance, 'Thc Zebra® or to {oregrounding 2 topic in a context. For example, when a writer is
providing inférmation about‘a topic, that to ic"may appear as the subject of most of the
sentences or may be demarcated as being imporfant in some other way. An author may
communicate information about uhmsﬁg instance, in the following manner: The zebra is an

animal that is in danger df becoming extinct. - Zebras are hunted indiscriminantly in some

cowmtries. If nothing is done, the zebra does not have a promising future. These are the cases in
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which the high l'rcqucnéy"proﬁcrry may bc instantiated 4f the context does not explicitly
suggest that a different prdpcrty of zebras should bc'i‘oéuséd on.: Higl'g ffcqucncy properties of
-‘no-uns. then, may be instantiated in r;cutrnl contexts when the noun is clcarl‘y the topic of the
discussion. This idea is similar, in some rf;spccts. to Minsky’s (1975) frame theory and Schank
and Abelson’s (1977) notion of scripts. These authors suggest that, i the ﬁbscncc of evidence

to the contrary, people fill in default values as they are reading. “

The third important finding was tha\inappropriatc contexts slowed access to high
frequency properties regardless of the format those contexts were presented in, but that
inappropriate contexts did not slow access to low frequency properties. It was found that the

" alternative framework could handle these results for both high and low frequency properties,

Jbut the FBH couid ndt handle the results for the low frequency propertics.
. L

/T'h.c results from the experiment as a whole were found to be best interpreted by
adopting the alternative f‘rmﬁcwork which sugg-csts that neutral contexts are functionally
.similar to apprapriatc contexts for high frequency propertics but functionally simil;rr to
inappropriatc contexts for low frequency ﬁropc.nics. This raises the question of v;rhcthcr the
ncutral ¢context is the b'cst' baseline tg? use if its effects a;'c. in f‘aét, not ncutral. Of course, it is
important to note tha‘t the use oé the neutral basclir;c in this experiment has bcrmi:fcd the
delineation of the circums'tnnccs under which "context-independent® access to high frequency
p'ropcrtics is accomplished. The results impose an important limitation on the gcr;.cralitf of
contcxt-dcpcndcﬁt access to knowledge. The results also have pragmatic consequences for
modclsl of the reading comprcl;cnsion process. The fomulatiqn of these models will have o

deal with the possibility that how knowledge is accessed also depends on global contextual

factors, such as literary form.

The purpose of Experiment 2, in the next chapter, is twofold. First, the problcnp /'

pased by the use of the neutral context baseline suggest that a different haseline condition be

-

7y
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used, and consequently, in Experiment 2, a no context baseline was employed. The no
context bascline for high frequency conditions is simply the verification of the high frequency
sentences, such as Zebras have stripes, with no prior context and the no context baseline for

low [requency conditions. is the verification of the low frequency sentences, such as Zebras

have hooves, with no prior context. The cffects of appropriate and inappropriate contexts can -

_ then be comp:ircd to the availability of that same high and low frequency knowledge in the

e

absence of a biasing context. The second goal of Experiment 2 is to compare the availability

of high and low frequency properties of nouns when different literary forms are used. The ,

two presentation formats used in Experiment ! may simulate how knowledge is accessed in

different literary forms. Because access to knowledge was found to differ in the two

presentation formats, it is important to explore the analogy by using the two different literary
forms themselves. Experiment 2 uses the descriptive form called the recital and the story

form called the narrative which was used in Experiment 1,
] .

.

'.l

o+
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CHAPTER 4

Experiment 2 was dcsigna-;d to explore two issues. First, access to woi-ld knowledg¥
after different types of cont_:cxt was compared to access to the same knowledge in the absence
of a prior rcading contzxt in order to evaluate the FBH without the conf‘ounding effects
associated with usmg the neutral context baseline. The only mvcsngnt:on of the FBH in
which a no context baseline was used employed a lexical decision tsk (Grccnspan 1986,
Experiment 3). In this cxpcrzmcnt,_r.hc unrelated baseline condition yielded the same results
a5 the no context baseline usiﬁg the prompt "Please be ready to respond™. The no context
condition has not been used in the lscx'ncncc verification studies, however, except Qf course, in
the original'scmanﬁc memory studies. In these studies, though, the only condition of interest
was the no context condition because verification times were thought to rcv.c:i! somcthing
about thc; structure of knowledge. The no context condition is also the bascline 2T preference
over the unrclated bas:clinc because unrelated contexts may be negative in their cffccts rather
than ncutral. The no context baseline avoids‘ this complication preciscly because no biasing

context is presented prior to verification of the target sentence.

The sccond issue explored in Experiment 2 was how knowledge is accessed in two

literary forms - the recital and the narrative. Recitals are contcxts which have an ml‘orm:mvc

purposc and which emphasize accuracy and dct:uls of facts (The Random House College

e

chnonary, Revised Edition, 1981). The operational definition of a recital context is that

-
-

there is an obvious topic about which information is given. For example, a topic noun such as

zebruas is forcgroundfd in the context by appearing as the subject of cach sentence. Examples

can be found in Table 5 and the complete set of contexts is included in Appendix C.

Narrative contexts are ones in ‘which a story is told and nouns arc embedded in sentences for

the purpose of describing some event. The contexts used in Experiment 1 are narratives, and

60
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thcsc same paragraphs were used in Experiment 2 with the cxccpnon of the ncutral contexts.

In Experiment 2, howcvcr none of the target nouns were lughhghtcd in the contcxts.

~ As discussed in Chapter 3, it is important to investigate access to k;nowlcdgc in

" different litcrarf forms, as these glob:.u contextual factors may be importan; determinants of
how knowledge is accessed. Any account of accessing knowledge during rcﬁding- would b\c
incomplete if it did not take such factors into consideration. It should not be assumed, in

. other words, that effects obtained m one type of prose gcncr‘:xlizc to-cflects obtained in
another type of prose, any more than it is safe to assume that effects obtzined in some
experimental paradigms generalize to effccts obtained during reading of text. 'ﬁlis study,
th.cx;, explores access to knowledge after no context, appropriate context, anci inappropriate

context in two literary forms - the recital and the narrative.

According to the FBH it is expected that access to high frcquchcy knowledge should
be sumlar in all three context conditions. I: was dcmonstmtcd in Experiment I, however, that
N access to h:gh frequency knowlcdgc after appropriate contcxt was faster than after
inappropriate context. 'I'hcrcforc, the question of interest, in t.his_cxpcrimcnt, is whether high’
frequency properties are as aceessible in the absence of context as they are after appropriatc
(}nltcxts Verification of high frequency knowlcdgc then, might be cxpcctcd to be s:rmlar
:vfér no coniext and after appropriate contexts. On the other hand, the FBH assumes that
access to low frcqu;ncy knowledge should be speeded by appropriate context compared to no
context, and slowed by ‘inapprgpriatc con'tcxt compa;'cd to no context. If access to high
frcqucncy knowlcégc was fpuhd to be facilitated by appropriate context, however, this would
provide further cv_idcncc fgr the hypothesis that access to knowledge is largely context-
dcbcndcnt as was suggested by-the results from Experiment 1. The question of interast would
/ X .

then become what the effects of inappropriate contexts are; that is, can an inappropriate

< context actually hinder access to knowlcd"ﬁc compared to retrieving that knowledge in the

s - ,
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abscncc of a biasing context. A finding of Wrc would be mtcrcstmg as scvcml
investigators have argucd that mappropnatc information does not_ilkerfere with processing

(see Greenspan, 1986; and Reder, 1983), . - "

The FBH itsclf does not address the possible differences in access to knowledge

depending on literary form. The results frofn  Experiment 1, however, suggest that there

should be differences between {:t_:ss to knowledge in the wo forms. In Experiment 1, the
highlight grBup-rcspondcd--morc-q tckly 1n-all-conditions cofnparcd.to the no highligh.t group. |
Thxs suggcsts that when the topic or the context is made explicit, information about that topic
can be more readily accessed than when the top:c is not made exrlicit. In Experiment 2 , the
recital form, itself, makes the topic cxphc:t. but thc narrative form does not. Onc possible
chcct of literary form, then, might be to make acccss to knowledge faster in the recital context
c\ondmons than in the cobrresponding narrative context condmons. In addition; if the recital
and narrative groups are smular cxccpt “for the manipulation of htcmry form, they should ta[\c

]

about the same amount o[' time to respond in the no context conditions which are :dcnucal for

both groups.

Method

Design. The design for the tr.uc trials was 2 Literary Forms (recital and narrative) by
2 Property Frequencies (high and low) by 3 Context Conditions (none, appropriate and
inappropriate), with bct-wccn-subjccts measures on the first factor and within-subjects
measures on the second and third factors. There were 8 gbscrvations for each subject for
cach condition. There wcr; cqual numbgrs of true and false no context trials (16), and an
cqual number of true and false context trials (32). The true and false no context trials were

prescnted before the context trials for all subjects!, Hence, there were two blocks of trials in

‘ - \»M'_”

L
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; . , :
this experiment, 2 no context block or phase, and a context block or phase. The false trials
were divided into two logical classes, No Contcxt falsc trials and Context falsc trials. Because
the materials for false tnals were not countcrbalanccd 3€ross context oondmons any findings

from the false trials must be interpreted with caut:on.

Materials. For the “truc” target sentences, the same pairs of high and low frcquéncy__ :
sentences used in Experiment | wcrc'also u-scd here. The 48 pairs of sentences were divided
into 6 lists of 8 pairs g:ach. These 6 lists were cyclcd through the 6 experimental conditions so
that cach topic, noun was represented an equal number of times in cach of the six condmons

<
Any onc sub ject, therefore, received a particular topic noun in only one condmon

+

The paragraphs differed for the recital andfn’ax'rativc forms. The recital contexts cach_
contained two sentences where the topic noun was the subject bf‘ each sentence. Each
sentence described a fact about the topic noun. Examples of these paragraphs can be found in
Table 5 and the full set ié included in Appendix C. The narrative paragraphs were the same

as those.used in Experiment | and were presented in the no highlight format.

A set of 16 falsc sentences which contained diﬂ'crcn; nouns from the 48 pairs of truc
seatences were used in the No Conrcxt phas;: of the experiment. The same 16 false sentences
wérc presented to all subjects. An additional set of 32 false sentences which contained
different nouns fro:ﬁ those in t'hc 16 false sentences used in the No Context phase were
presented in the Context phase. The nouns in these 32 sentences matched the topic nouns in a
sct of 32 parngrixphs uscd for the false trials in the Context phase of the experiment. Some of
the paragraphs for the false trials emphasized 2 high frequency property of a noun and others

emphasized a low frequency property of a noun. There was a set of 32 recital paragraphs for

1. Pilot studies demonsirated that it made no difference to the patiern of results whether the ho context trials were
presented bafore the contaxt trials or vice versa.
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“TABLE 5. Conditions and Sample Materials for Expcrimcrﬁ 2 (Recital Contexts)

Context
Frequency
of Association ¥ .
between Noun | None *  Appropriate Inappropriate
and its '
Property
B Zebras have striking, The zebra is similar

HIGH contrasting fur which - €lC

sets them apart from
Zebras have other animals.

stripes i Zebras, with their
alternating black and . .
white fur, are valued
for their pelts.
The zebra is similar Zcbras have striking

LOwW to the horse in . C1C
most of its leg and

Zebras have foot structure, _ T

hooves The zzbra's feet are .
hard and thick ’
enabling the animal
to trot over most terrain.

Liad

r

the false trials and a set of 32 narrative paragraphs. None of the 32 false context trials had the
same topic as any of thc 48 pairs of true sentences. . The same 32 false’ sentences were
presented to all subjects and half of the subjects received recital contexts on their false trials
while the other half received narrative contexts on their false trials. The false trials for the no

context and context conditions are included in Appendices A and C respectively.

Procedure. The experiment was nun on an Apple llc computer and subjects were

tested individually. They were given a sct of 14 practice sentences to verify, followed by a

block of No :Context trials, and then a block of Context trials. After the Context trials
e

subjects were told what mistakes they had made and were asked to classify their errors

according to the same categorics used in Experiment 1. The instructions given to the subjects
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were the same as those given to the no highlight group in Expcri_mcnt 1.

Subjects. Seventy-two subjects participated in this experiment for credi: in an

undergraduate psychology course. Thifty-six subjects were randomly :issigncd to the recital

condition and 36 subjects were assigned to the narrative condition.

7
Results and Discussion

True Trials - Response Times. A 2x2x3 ANOVA was carried out on correct mean
reaction times for the conditions for the true trials, comparing two Literary Forms (recital vs
narrative), by two types of Prolpcrty Frequency (high vs low) and ‘three types of Context
(none, appropriate and inappropriate). The means for the six conditiﬁq_qﬁ f'q_r each gréup
appear in Table 6, along with the error rates. A main effect of frequency was obtained,
F(1,70) = 485.586, MSe = 11009, p't:: .001, as well as a.main cffect of Context, F{2:,140) =
96.651, MSe = 15590, p < .001. These effects were qualified by a Frequency bg‘ontcxt
intcfaction, F(2,140) = 23.019, MSe = 7910, p < .001 and a Literary Form by Context

interaction, Fi (2,149) = 3.352, MSe = 15590, p < .05. No other effects were significant.

To ferther-investigate the Frequency by Context interaction, Tukey tests were used
to compare sgveral means. Any difference greater than 43 ms is significant at p < .05 The
means per condition were collapsed across Literary Form and difference scores were derived

from these means. The difTerence scores collapsed across Literary Form are presented in

Table 7. The difference scores not collapsed across Literary Form are given in Table 8 for

comparison. There was a significant facilitory effect of appropriate context on access to high
l'rcqucr;cy propertics (133 ms) as well as for low frequency properties (239 ms)., The
facilitation effect for low frequency propertics, however, was much larger than for high

frequency properties. This result provides a replication of a similar finding in Experiment 1,
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with the added advan‘tagc that th.c no .comcxt basclince is free from the confounding effects of
the ncu_triﬂ context bascline. These results suggest that there is a functional distinction
“between high and low frequency. properties. The distinciion. however, is not that high and
low frcqu-cncy properties differ in whether access to them is affected by context or not.
Instead, the distinction involves the extent to which access to the two types of property is
affected by context. Verifications to high and low frequency propertics aftcr inapproprixe
contexts, howcv-cr, did not differ from their respective baseline condition (35 ms and 5 ms
rCSpcctivciy). Thcég results, thcn,. provide ngf‘support for the assumption of the FBH that
access to high frequency properties is different in“kind from access to low frt‘:qucncy

properties. . L4

TABLE 6. Mean Response Times (RT) and Error Rates: Expcrim;:nt 2

Mean RT (ms) [sd]
Error Rate (%)
RECITAL GROUP , NARRATIVE GROUP
Context
Property A
Frequency None Appr. Inappr. None ppr. . Inappr.

High | M105[173]  954(169]  1041(200] | 1147 [199] 1031[230) 114} [227]
3.5 14 1.4 3.7 1.4 24

Low 1366 (212) 1080 [184] 1323(233] | 1381[206] 1189 [225] 1415 [286)
9.7 3.8 19.1 10.8 52 16.6

The Literary Form by Context interaction was explored further by using Tukc'y tests
to compare several means, Any difference greater than 60 ms is signiﬁ;::mt at p <.05. For this
analysis, the means per condition were collapsed across Frequency. The difference scores for
the means collapsed across Frequency are presented in Table 9. There was a significant
facilitory effect of appropriate context for the recital group (219 ms) as well as for the

narrative group (154 ms). The effect was larger, however, for the recital group than for the
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TABLE 7. Difference Scores: Experiment 2 - Collapsed Across Litcrgry Form

DifTerence Scores (No Context - Context)
Context
Property . ] :
Frequency Appropriate  Inappropriate .
High |  133. 35
?
Low 239 5

TABLE 8. Diffcrence Scores: Experiment 2

Difference Scores (No Context - Context)

. - ' .
RECITAL GROUP ‘NARRATIVE GROUP
Context
’ Property | A
Frequency ‘Appr. Inappr., Appr, Inappr.
! High 151 64 116 6
Low 290 43 192 -34

,ﬁ-namitivc_group._IIJﬁs—rcsult-prouidcs—suppor{afor—thc--idca-~that the more explicit the topic

. noun is, the larger the facilitory cffects of appropriate context will bes’

There was a marginally significant facilitory effect of inappropriate context for the

recital group (54 ms, p <.10)%. Verification after inappropriate context and no context did not

. differ for the narrative group, however (-14 ms). In addition, Table 8 shows that these results
P

hold across property frequency. For the recital group, for example, verification of high

3. A similar trend was obtained inseries of pilot studies, suggesting that this effect Trrefiable. The effect could be
explored further by providing a stronger manipulation of literary form, perhaps by providing s title (eg. The
Zabra) slong with the recital context.
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frequency properties was 64 ms faster after inappropriate context than aftcr no context,

.

Likewise, verification of low frequency propesties was 43 ms faster after inappropriate

context than after no context. For the narrative group, however, verification of high frequency

properties was only 6 ms faster after inappropriate context than after no context, and
i : -

verification of low frequency propertics was 34 ms slower after inappropriate context than

after no context.

/\ .
TABLE 9. Di!T:rcncc Scores: Experiment 2 - ﬁollapscd Across Property Frequency

Difference Scores (No Colncxt - Context)

Contexs
Lg;rr:;ry Appropriate Inappropriate
Recjtal 219 54
Narrative 154 -14

A possible explanation for the tentative difference between aceess to knowledge after
inappropriate contexts in the two literary forms ‘its alsorrclatcd 10 how subjects may use
contexts in which the topic is explicit versus contexts in which the topic is not explicit. For
recital contexts, the target noun is clearly the topic of the paragraph. This means that even
when the property tested does not. match the property emphasized in the context, the noun in

that test sentence will still match the context. Thereforé, the inappropriate recital context will

be inappropriate in terms of the property tested, bu dgt in terms of the noun tested. The test

sentence, then, might be perceived as being related to or congruent with the context in some -

way. For narrative contexts, however, the target noun is embedded with other nouns in a
rd

story. The topic of the paragraph, in this case, may be the event described by the context
. !
rather than one of the nouns in that context. Therefore, when the test sentence does not

match the property emphasized in the context, the sentence may be perceived as being totally

~ '
v

-
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unrelated to or ihcongruént with the theme in the story. These proposals are only speculative,
however, as more research is needed to confirm the marginally significant finding that
inappropriate recital contexts have diflerent effects on access to knowledge than inappropriate

-

narrative contexts.

It should alsa be not‘?d that the general differences between recital and “narrative
literary forms, which were proposed in the introduction to ihc experiment, were confirmed,
Collapsed across Frequency, the differences between the no context conditions for the two
literary forms was only 28 ms (1236 ms for the recital group vs 1264 ms for the narrative
group). The differences between the appropriate context conditions ;:md the inappropﬁatc
context conditions for the two groups, however, were significant. The recital group were 93
ms {aster than the narrative group at verifying sentences after appropriate contexts (1017 ms
for the recital group vs 1110 ms for the narmative group), and were 96.ms faster at verifying

.

sentences after inappropriate contexts (1182 ms for the recital group vs 1278 ms for the
narrative group). Making the topic of a reading context explicit, then, allows the reader to
access knowledge about that topic more quickly than if the topic of the reading context is

embedded in a story.

Onc explanation for these effects is that the facilitory cfTect for appropriate recital
contexts comes from two sources, appropriate contextual cemphasis and the special way in
which the Eopic nbun is processed. If ihc‘sc tWO sources arc hddiﬁvc“thcn appropriate recital
contexts should be more facilitory than appropriate narrative contexts. Because the topic is
not singled out in the appropriate narrative contexts, facilitation may comc only from the
approprmtc contextual emphasis and not from any special proccssmg tha: the target noun
receives. This explanation is similar to the one given in Chapter 2 for the results of,

Greenspan's lexical decision experiment. ' :
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From the subjccE's point of view, recitals and narratives may differ in the way in
which these different literary forms are used. For example, -thc recital is used to communicate
facts about a topic but ‘the narrative is used to communicate a story. lﬁ the former, the
reader’s ability to identify the topic may be crucial to deriving informatioﬁ but in the latter, it

may not be necessary to identify a topic in ordcr to understand the gist of the story.

Thcrcforc understanding how a reader uses different literary forms may be important both to

understanding how knowledge is used during reading and also to how knowicdgc 1s gained

through rcadmg. This issue is dxscusscd in more detail in Chapter 6.

True Trials - Errors. The error ratcs for each condition for each literary form are

presented in Table 6. A\ 2 (Literary Form - recital vs narrative) x 2 (Property Frequency -

high vs low) x 3 (Context Condition - none, appropriate, inappropriate) ANOVA was carried

out on the number ‘of errors per subject per condition. The analysis yiclded a main efTect of

Frequency, F(1,70) = 105.7, MSe = .473, p < .001, and a main cfTect of Context, F(2,140) =

22,563, MSe = 481, p < 00l. These effects were qualified by a Frequency by Context

interaction, F(2,140) = 19.235, AfSe = .540, p <.001. No other effects were significant.

In order to further investigate the interaction, Tukey tests were used to compare

scveral means. The differences reported are betwaen mean error rates collapsed across
Literary Form. Any difference greater than 4.44% I significant at p < .05. The error rates
collapsed across Literary Form for high frcquc&cntcnccs are 3.5% for no context, 1.56%
for appropriate context, and 1.88% for inappropriate context. The corresponding error rates
for low frequency sentences are 10.06%, 4.56% and 17.86% respectively. The error rates for
high frcquency sentences did not differ from one ano'thcr. nor did the error rate for low
frequency properties after appropriate context differ from any of the error rates for high

frequency items. The error rate for low frequency sentences with no context was significantly

higher than for the same items after appropriate context (10.06% vs 4.56%), and the error rate

d .

o
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for low frcqucncy scntcnccs aflter mappropnatq context was signifi cantly higher than for the

same items w:th no context (17 86% vs 10. 06%)

These results suggest that appropriate comcxrs l'ac:htatc access but mappropna:c
contexts interferc with access to low frequency knowlcdgc. The fac:htory cffects of
appropriatc_ context are consistent wi'th the response time dam. but the hindering c'chcts_
inappropriatc context -are not. Because the response times for the no ;:ontcxt and
inappropriate context conditions are similar for low frequency scmcn;:cs. but .thc CITOr rates
are not similar, it is possiblé' that subjeccts made spccd-accuracy tradc-oﬂ's. The presence of
speed-accuracy tmdc-oﬂ's make results of experiments difTicult to interpret because rcsponsc

=
times must be analyzed with respect to crrors. In order to investigate this issue,

supplcmcnt:u-y analyses were conducted in which response times and errors were analysc.:d

with respect to ﬁnc another®,

Supplementary Analyses - Response Times and Errors. Similar patterns of results
where the rcspbnsc times for two conditions are equal but the error rates are not have béen
found in other studies (see Reder, 1983). Oﬁc interpretation of such a pattern is to say that
comprechension can be facilitated by abprop{iazc context but that it cannot be disruptg:d by
inappropriate context. A similar argument could be made for .thc results of Experiment 2, that
is, appropriate context facilitates access to world knowledge but inappropriate context does

not hinder access. This interpretation of the results is only valid, however, if subjects did not

make speed-accuracy trade-ofls.

Because speed-accuracy trade-ofls are best interpreted in terms of an incorrect

*

3. Speed-accuracy 2 ware nocapmbhmmlmupﬂtmgthomu]utmmMntl First, the error ratey
for low freq itama in neutral va inappropriate context conditions did not differ statistically. Second, a
similar error groupe analysis which was parformed on the data from Experiment 1 failed to reveal speed-accurncy
trade-offs in the response times,
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. yesponse 'b’ncing-madc before cnbugh evidence has accrued to produce a corrclct responsc
(Wickclgrcr;. 1981), error reaction times in the inappropriate context condition should be
faster than the correct rcactio‘;: times (sece Pachella, 19'7-1). This was the case for_ the low
frequency conditions, suggcsting that subjects did m: speed-accuracy trade-offs. For the
recital group, tix; mean corrcct response tme for low frcqucr{cy pu}pcrtics after inappropriate
context was 1328 ms, but the mean error reaction time was 1255 ms. 'Fo_r the narrative group,

the corresponding mean correct reaction time was 1415 ms., and the mean error reaction time

was 1245 ms. "'l'hc same was not true for the ﬁo context low frequency conditions in either
group. In both groups, the mean correct response time and mean error response time for the
no context condition.s'wcrc similar, For the recital group, the mean con:cct response time was
1366 ms and the error response time was 1364 ms. For the narrative group, the mean correct .

.

response time was 1381 ms and the error response time was 1399 ms.

Because the pattern of results presented dbove suggest that subject did make speed-
accuracy trade-offs to low frequency properties after inappropriate contexts, the issuc was
cxplored by dividing the subjects within each literary (‘om; into two groups each. For the
recital group, subjects who made two or fewer errors (0 to 2.1% errors) over the course of the
whole experiment were assigned to 2 low error group. There were 9 subjects in this group.
Subjects who made six or n.10rc errors overall (6.3% to 9.4% crrors) were assigned to a high
ccror group. There were 8 subjects in this group. For the narrative group, there were 13
suﬁjccts in cach error group. In the low error group, the errors ranged from.O% to 2.1% and

.
in the high error group, the errors ranged from 6.3% to 20%. Only onc subject had an overall

error rate of 20%. Without this subject, the error rate for the high error group ranged from

6.3%_ to 10‘3/6.\/

An ANOVA with two bcrwccn-subjcc-ts factors (Literary- Form and Error Group_)

and with repeated measures on the within-groups factors of Property Frequency and Context
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TABLE 102. Mcan Response Times (RT) Experiment 2: Re;cital Contexts - Error Groups -

- Mean RT (ms) [sd]
r ST o
. LOW ERROR GROUP - HIGH ERROR GROUP
o Context - '. N
Property | wone Abpr. Inappr. | None Appr. ) Inappr,,
. . | Frequency > - :
. '
migh | 108301741 1034[216] 1123[253] | 1069(167] 966 [126] 1009 (145
Low I371[279] 1113[221] 1410(221] | 1354 [142) 1059 {115} 1258 [177]

4

was performed on the correct mean response times. The times for each condition for each

error group for recital contexts are presented in ‘Table 102 The cortesponding response times

for narr:itivg: contexts arc presented in Table 10b. The analysis yielded main effects of

Frequency, Contcit. and a Frequency by_Contcxt interaction similar to the general analysis

= for Experiment 2. In addition, there-was an Error Group by Context interaction, F(2,78) =

73.65, MSe = 12212, p < 01.

-

3

f_L

-

TABLE 10b. Mcan Response Times (RT) Expcrimcnt& Narrative Centexts-- Error Groups
Mean RT (ms) [sd] J -
- LOW ERROR GROUP HIGH ERROR GRQUP -
. Context v}
- Property L ' . ® it
Frequency None Appr. Inappr. A None Afppr. Inappr. -
Hi‘gh 1170 [223] 10‘&2423 1200 [233) 1117/[234] 1002 [253] 1084 [259]
- Low 1389[196)  1220[207] 1541 [317} | 1348 [246] 1167 [228] 1347 [253)
G
ack / A'I-'chy tests were used to investigate the Error Group by Context interaction. Any
differcnce greater than 101 ms is signigcant at p_é,.OS. ‘ghis interaction is illustrated by
- - Figure 3. Collapsing over Property Frequency and Literary Form, one ﬁngs lh:}ihc bnsélincs



are similar for both high and low error groups (1222 ms vs 1253 ms respectively), The 65 ms
difference between tl:nc appropriate context conditions 'for high'.and low error groups is not
significant (1048 ms vs 1113 ms respectively). The 143 ms difference between the
inappropriate context conditions for high and low error groups, however, is significant (1175
ms vs 1318 ms respectively). These resylts suggc;t that the subjects who are more accurate
are glowed y inappropriate context compared to the Jess accurate subjects, but the speed-

¢y sgrategy adopted does not affect performance in the no context and appropriate

context conditions.

-

Although the four-way,intcmction was not significant, it is informative to look at the
effects of inappropriate "ont;xt on acecess to propcrncs of dxﬂ'crcnt frequencies in the
dxﬂ'crcnt htcrary forms. This is nnportant in order to -fully cvnluatc the bohndancs of the
FBH. For cxamplc it may be more dxmcult to slow access to high frequency properties than
it is to slow access to low frequency prOpcru‘cs even though thc;:c may be circumstances under
which both v;fill be interfered with, Tables 11a and 11b shew the difference scorgs for the two i

SLrror groups for each literary forgx. These diﬂ'crcrics scores are intcresting because they do
sug'gcst that access to low frequency properties may be more casily hindered than can accc:;s'

- to high frequency properties. For the subizcts in the recital group who made f cw\::errs. there
were ﬁmall negative effects-of inappropriate context on access to both high and low f requency
properties {-40 and -39 ms rc5pcctiv;ly). For the narrative group, there was a small negative
effect of inappropriate context on accc.ﬁs to high frequency propertics for the accurate.
shbjccts (-33 ms), but a large negative effect on access to lo.w fi rcqucncy; propertics for these
same subjects (-152 ms). Fhus, fc;r thq accurate responders in the recital group; the negative

. cffects of inappropriate context on 'ﬁcccss t6 both high and low {requency knowledge were

relatively small. For the aceurate responders in the narrative group, the negative effect of

imappropriate context on access to high frequency knowledge was also shmll. but the negative

-

“£
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Figure 3. Response Time (milliseconds) as a function of Context for the High and Low Error
Groups in Experiment 2. '

effect on access to low frequency properties was lurge.

' .
1)

. . ‘
The perspective one gets from comparing the size of the effects for high versus low
frequency properties compared to their respective bacelines suggests that the distinstion

between the two types of property may be useful in determining whcthc; or not access to high



TABLE 11s. Difference Scores: Experiment 2 - Error Groups for Recital Contexts

(i

—

Dilference Scores (No Context - Context)

. LOW ERROR GROUP | HIGH ERROR GROUP
Context
Property
Frequency Appr. L Appr, Inappr.
High ‘ 103 60
Low | 258 295 96

TABLE 11b. Difference Scores: Experiment 2 - Error Groups for Narrative Contexts

Difference Scores (No Context - Context)
LOW ERROR GROUP | HIGH ERROR GROUP
Context .
Property ' .
Frequency Appr. Appr. . Inappr.
High 115 33
Low 169 181 1

76

versus low frequency knowlcdgé can be hindered. In other words, access to high frequency

/f')
propertics may be slowed to a small extent by inappropriate recital and narrative quj{cxts, but

access 1o low [requency properti®s may be hindered a great deal by inappropriate narrative

contexts, il not by inappropriate recital contexts. As rclatively few subjects were in each

error group, especially for the recital contexts, these idea® are mercly suggestive,

One way to experimentally test these hypotheses, however, is to cémpare results from

experiments using different speed-accuracy instructions for responding/ Results from a

. . . - _ . .l « .
deadline procedure in which subjects must respond within a certain time limit could be

comparcd to results from a procedure in which accuracy is stressed. If access to

I
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v,

toamwe

. uncmphasized low frcqn._fcncy properties is slowed more than iacccss t(.a unemphasized high
f;cqucncy properties, the following' pancm'should be obtained. In thc.dcadlinc procedure,
access to unemphasized high and low frequency properties should not be slowed, although
there may be many errors on low frequency items. Under accuracy instructions, access to
unemphasized high frequency propertics might be slower than acccss. after no context, but
access to umemphasized low frequency properties should be much slower than access after no
context. If the differences in the cﬂ'cczs of inapprohriatc context between the two literary

forms are reliable, then these same differences should be obtained in this procedure.

False Tria[s'- Resporse Times: The mean response times and crror' rates for the false
trials for the two literary forms are given in Table 12 A 2 (Literary Form - recital \;s
n:m-ativc)_ % 2 (Context Condition - none vs context) ANOVA was carried out'on the correct
#ncan response times per subject per condition. Tk;crc was a main effect of Context, £(1,70) =
118.]1, MSe = 11195: P <.001, which was qualified by a Literary Form by Context imcraction;

F(1,70) = 5.90, MSe = 11195, p < .05. No other effects were significant.

TABLE 12. Mean Response Times (RT) and Error Rates for False Trials: Experiment 2

-

Mecan RT (ms) [sd}-
Error Rate (%)

“ RECITAL GROUP NARRATIVE GROUP
: Context
No Context Context No Context Context
1369 [228] "1135(181] | 1402[228] 1253[222
347 1.13 5.2 *20

In order to investigate the interaction, Tukey tests were used to compare several

~

means. Any differcnce greater than 66 ms is significant at p < .05, The résponsc times for

falsc trials after context were shorter for both groups compared to 0o context. There was a

-
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234 ms facilitory effect of context for the recital group and a 149 ms facilitory efTect for the
narrative group. The facilitory effect of context, however, was greater for the recital group
than for the narrative group. This parallels the findings for response times on “true® trials in

which facilitory effects of recital contexts were greater than the facilitory effects of narrative

L .
N . -

contexts. .-

'I’l'{csc results suggest that a context provides a standard against which a false
sentence can be cvmuatcm relatively quickly. No Con;cxt false trials may take
longer to judge because the s'ubjccit extends processing to make sure that the falsc property is
really not just a very low frequency property of the noun in the scn£§néc. This conclusion
must be treated with cautio'n. however, ‘as the materials for the false trials were not
counterbalanced across c.ondition& Further, the results suggest that the cl‘@:ts of literary form
are similar for both true and false decisions. The explicitness of the toﬁic in recital contexts
seems to allow for both faster “true™ verifications after appropriate context and for faster

“false™ verifications after a context. The crror rates for false trials did not differ between

literary form or comntext condition. These error rates for false trials are included in Table 12.

General Conclusions. In summary, five ma_ior conc¢lusions can be drawn from the
results of Experiment 2. First, access to both high and low f. requency propertics is facilitated
by appropriate context. S"Z:cond, appropriate contexts facilitate access to low'frcqucncy
propcrtics_rclativcly more than they faci}itatc access to high {requency propertics. 'I:hird.
appropriate recital contexts produce larger facilitation effects than do appropriate narrative
contexts. This was explained by suggesting that recital contexts make the topic of the context
explicit and when the topic or target noun is explicit, it is pi-occsscd difTerently than when it is
not cxplicit- Foss (1982) suggests that as long as the topic in a context remains in working
memory, knowledge about that topic is rapidly accessible during reading. It is possible that

the recital context keeps the topic in working memory over the course of 2 reading encounter.
4
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Fourlth. inappropriate recital. contexts may, on avcra)gc. slightly facilitate accéss to
umemphasized properties Bt inappropriate na-n'-ativc cor‘licxts. on average, appear to neither
facilitate nor hinder access to uncmphasized properties. Foss® (1982) ideas are alsd relevant
here. In recital contexts, r.hc topic may be kept active over the course of rcac_ii’{g buf in the
narrﬁtivc contexts, because the topic is not 50 explicit, it may-not be kept active ix: the same
way. Therefore, onc might speculate that unemphasized infor;natigﬁ is more easily accessed
in recital contexts than it is in ndrrative contexts, Finally, despite the difference in the
number of errors that high and low error groups made, the cﬂ‘:_:cts of appropriate context
remained stable. The strategy a subject adopted did, however, affect access to knowledge
after inappropriate contexts. The suggestion was made, th.ough, that inappropriate contexts
might not affect access-to high frequency knowledge as much as they afi‘cet access to lov_v
frequency knowledge. Irﬁportantly, it was demonstrated that inappropriate contexts can
hinder access to low frequency knowledge in two measurable ways.. If a subject adopts a
strategy in which accuracy is important, inappropriate contexts slow the speed with which low
frequency knowledge can be accessed: If a subject adopts a 3sn:atcgy which ¢mphasizes speed
‘rather than accuracy, inappropriate contexts reduce the probabiliry\that accurate access to low
frequency properties will be achicved. Attention to the strategies of individual subjects, then,
can yic.:l'd alternate explanations which would be missed by attending only to data which are
-averaged across subjects. An averaged result aIIowbnc to draw general conclusions, but a
more ¢arcful analysis of the data of individuals can sometimes reveal that different subjects
-approach the cxpcrimcnfal task differently. In turn, thc._'st‘rgtcgics they adopt in approaching
the task can affect the researcher's intc;prctation of how knowledge is accessed during

reading. ; : '

v . '
~

The -issue explored in Experiment 3_was derived from the concern that there are

several aspects of the verification task wWhich diffet from tfhc normal reading situation. One of
i £



the differences between the two is the degre all congruency that the reader
3

experiences. The question of interest in Expe n, was what the cffects of

-

incr'casing the degree of congruency in the verification task 4 ould be, Spcqiﬁcally. do the

)

effects of context on access to knowledge change as the exp ental paradigm begins to more

closely resemble the normal reading situation?

./,4

30 -
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CHAPTER 5

threshold ) so that inappropriate informatién r iy interferes.
- Reder; 1983, p.201.

.. ~lhere are clever design features in our processing r}:g:iham'sms (eg. activation

- The standard sentence verification paradigm differs from the normal reading process
in 2 number of ways. QOne difference between this paradigm and the normal reading situation
is the ;avcrall degree of congruency. In most sentence verification experiments, the proportion
of trials in which the target.sentence matches the cmphas’is in the context is less than the
proportion of trials in which the target sentence is inappropriate to what is emphasized by the
context. This occurs because all "false” target sentences do not match the context, and up to
half the "true” target sentences are not cohsistcnt with what the context emphasizes. Normal

. -
text docs not have this same high degree of incongruity. It is important, then, to see whether

the effects of context on access to knowledge, where incongruity is prevalent, generalize to the

normal reading situation where congruity is predominant, .
«

N Studies from two difTerent literatures lend support to the idea that the degree of
congfucncy used in experimental materials has important consequences. - Studies from the
story grammar literature show that children 3hd adults have trouble comprehending storics in
which the normal cvent structure is violated (Hinchley & Levy, 1987; Thorndyke, 1977).
When propositions in a narrative are scrambled, co.ngrucncy ;s decreased. These scrambled
stories, which \fiolazc the hypothesized structure of good stories, take longer to r_cad ar;éi are

4

.poorly remembered. . LT ' r\

Similarly, in letter recognition experiments (Posner & Snyder, 1975b) and word
recognition cxpcriggnts (Tweedy, Lapinski & Schaveneveldt, 1977) increasing the proportion

of congruent trials led to faster processing on those congruent trials and slower processing on

81



the incongrucni trials. In the letter recognition tasks, for example, subjects were required to
identify a targc: letter following the presentation of a context letter. The comcxf letter and
target lcttcr.could match cither 80% of the time or only 20% of the time. When 20% of the
targets matched th:: context, therd was some facilitation on -congruent or matching trials, and
processing on incongruent or mismatching trials was not slowed. When 80% of the targets

. R _
matched the context, however, there was even more facilitation on congruent trials and some

slowing on incongruent trials. <

The results from letter and word recognition expecriments, coupled with the

observations from the story grammar literature, demonstrate that different effects are oﬁtaincd‘

when the degree of congruency in the materials in an experiment is manipulated. These

findings suggest that the effects of context on access to knowledge in the sentence verification

paradigm might also depend on overall degree of congruency. If readers normally assume that
what they read is congruent {deGroot et. al, 1982), then itis important to determine whether
the results obtained in paradigms where congruency is minimal generalize to situations where

congruency is the norm.

Experiment 3 was designed to explore the idea that access to knowledge during
reading might differ as more trials become congruent - a situation closer to the constraints of
normal tc;:L In the experiment 25% of the context trials were éongrucm for half the subjects
(25% congruency group) and 50% <;f the context trials were congruent for the other subjects

(50% congruency group). All subjects were tested on sentences after no context, appropriate

context, and inappropriate context. The narrative contexts were uscd.

The findings from the letter and>word recognition experiments suggest a larger
facilitory efTect of appropriate context for the 50% congruency group comparcd to the 25%
congrucny group, and a negative cffect of inappropriate context for the 50% congruency group

but not for the 25% congrucncy group. The suggestion made in the discussion of Experiment

: AN
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2, lhowcvcx.-. was that although access to high frequency propertics can be facilitated by
appropriate context, access to these properties may not be hindered by context. If this is
correct, then the congruency manipulation should make no difference to the effects of
innppropria-tc.con-t.cxt on vc-riﬁcatio-ns to high frequency properties, but should affect
verifications made to‘low frequency propcrtic; after inappropriate contc.xm. The effect of
degree of .'congrucncy on access to low frequency properties after inappropriate context,
however, is difficult t¢ predict because .'ol' possible speed-accuracy tmdc-offf's. It is
conceivable that acccss’ to low frequency properties will be inhibited to a greater extent for
the 50% congruency group compared to the 25% congruency group. These negative effects

could be revealed by an increased error rate or in longer response times.

¢

Experiment 3 also permits the evaluation of an additionat hypothesis. Each
congruency group was further dividc& into two groups. Half of each group received high
frcqpcncy sentences on their "true” trials and the other half reccived low frequency sentences.
This design affords a strong test of the idea.that appropriate contexts speed access to low
frequency knowledge 10 a greater extent than they speed access to high fréqucncy knowledge.
If this functional distinction between the two types of property is robust, it should occur even

though different subjects verified the different typcs of property across differing degrees of

congruency.

Moethod

Design. The term “critical trials® is used to refer to the 48 high frequency sentfences
which chrc identiczl for both congruency groups and to the 48 low frequency sentences

which were identical for their respective congruency groups. There were two levels of

Contextual Congruency manipulated between subjects so that there was a 50% congruency
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group and a 25% cog’grucncy group. There wcrcr?. types c;f Property _Frcc;ucncy also tested
berween subjects and nested within each congruency grouﬁ. Thus there was a 50%
congruency group who received high frequency targcis, a 50% congruency group who
received low frequency targets, a 25% congruency group who received high frequency tnr.gcts
and a 25% congruency group who reccived low frequency targets. Each of these four groups
verified sentences in three context conditioné - no context, appropriate context, and
inappropriate context. Therefore, the design of this experiment was a 2 Congruency {25% and
50%) x 2 Property Frequency (high and low) x 3 Context (nonc,vz_lppropriatc. inappropr'iar'c)

design where the first two factors were tested between-subjects and where the third factor

was tested within-subjects. The trials were blocked so that all/of the no context trials were
presented before the context trials. Estimates of correct response tfmc for each cell were
based on the mé:ms for a possible 16 measures per subject per conditi ~These 16. measures
for each condition wcré lz;ascd on the “critical trials” which were the same for subjccts across

congruency group.

. Although the critical trials were identical for the 25% and 50% congruengy groups,
the diffcrcnt degrees of congruency were obtained by using different filler trials for the two
groups. For the 50% congruency group, 8 additional “true” sentences were used as filler trials
in the no context phase, and an additional 16 apprdpriatcl context -trials wérc used as filler
@ ’
trials in the context phase. These subjects also rccc-ivcd 8 "false™ sentences in the no context
phase and 16 "_I'alsc'; trials in the context phase. Thus 50% of the context trials foq these
subjects were congruc‘nt, but three-quarters of their trials were true a_nd one-quarter were
false. For the 25% congruency group, 16 "false” sentences were presented in the no context
phase and 32 “false” trials were presented in the context phase. No “true” fillers were used.

Thus, 25% of the context trials for these subjects were congruent, but half their trials were

true and half were false.

N
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Materials. The target sentence gontext materials for the 25% congruency groups
were the same as the matcrials used in Exgeriment 3 for the narrative g_roup.. The only
difference was that‘half of Lh;: 25% congruency group verified the high frc.qucncy'scntcnccs.
and the other half verificd the low frequency -scntcncc:;;. The 48 pairs of target sentences
were divided into three listsof 16 pairs each. These three lists were cycled through the three
context condmons with half of the group rcccwmg the high frcqucncy members of cat;h pair,

and thc other half rccc:vmg the low frequency members of each pair. Thus the 48 high and

low frequency sentences appeared an equal number of times in each context condition. In this

way, the high and low frequency materials were counfcrbal_anccd across the subjects within

each frequency subgroup, so that no target seatence was repeated for any one subject. The no

context false trials and the context false trials were identical to. those used for the narrative

. gfoup in Experiment 2,

The matériah for the 50% congruency groups differed in one way from thosé for the

25% congruéncy groups. Half of the no context false trials were made "true” by changing the

LN - . “~
property in those sentences and half the {alse context trials were made “truc” by changing the
property of the target sentence so tﬁat it matched the emphasis in the context. These
additioﬂal "true” trials were, used as fillers in order to make more of the context .trials
congruent. The filler trials contained sentences from a range of frequencies. The filler trials

were identical for the subjects who verified the 48 critical high frequencysentences and for

the subjects who verified the 48 critical low frequency sentences.
Procedure. The procedure Jor this experiment was identical to that of Experiment 2.

Subjects. Ninety-six subjects participated in the experiment for credit in an
undergraduate psychology course. Twenty:four subjects were randomly assigned to each of

the four groy
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Results and Discussiogz

'. ‘ J . True Trials - Response Times. Table l3 presents the mean rcsponsc times for each
condmon for each group. A 2 (Congruency - 25% vs 50%) x 2 (Property Frequency - high vs
low) x 3 (Context Condition - none, appropriate, inappropriate) ANOVA was carried out on
the mean correct response time per subj}cx_%cr condition. Thcrc was a main effect of,
Frequency, F(1,92) m 7.609, MSe = 110376, p <\l and a main efTect of Contcxt. F(2,134) =
125.017, MSe = 8633, p < .001. These effects were qualified by a Frequency by Contc;£ ’
int;raction. F(2,184) = 8.786, MSe = 8633, p <.001, and a C;angrucncy by Contcxt interaction,

F(2,184) = 4207, MSe = 8633, p <.05. No other effects were significant, 9

TABLE 13. Mecan Response Times (RT) and Error Rates: Experiment 3

Mean RT (ms) {sd) )

Error Rate (%)
25% CONGRUENCY GROUP | 50% CONGRUENCY GROUP
Context |
Property
Frequency None Appr. In:fppr. . None . Appr. A!nappr.

wien | 112301921 993([161] 1106 [193] | 1090[205] 977{222] 1154 (247} |
L8 2 '

7 18 4.5 o33, 1.3 42
Low 1237[204] 1022[180] 1235[201] | 1254[217] 1034 [184] 1311 [251]
6.5 16 154 - 10.4 21 109
%%

The difference scores for each group are given in Table ;4. The interaftiBng were
further investigated using Tukey tests to compare several means. Any difference greater ‘than
54 ms is signiﬁéant at p < .05, The Frequency by Cq:ntcxt intcr_acr.ion “:ras cxplo.{r‘cd by
collapsing the response times across congruency group. This intcraction is illustrated by -
Figure 4. Collapsed across Congruency, the mean )Qﬁonsc time for high frequency properties

. - : \ . .
was 1107 ms after no context, 985 ms after appropriate qontext, and 1130 ms after

ﬂ [ \ N ..
1 - At
i . . .
. " ‘o
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TAﬂLE 14. DilTerence Scores: Experiment 3 .
Differcnee Scores (No Context - Context)
25% CONGRUENCY GROUP | 50% CONGRUENCY GROUP
A -
S Context
Property :
Frequency Appr. ) Inappr. Appr. Inappr.
- . . »
High 130 t7 113 - -64
Low 215 2 220 -57

N_inapprop_riatc context. The corrcspond%ng.mcan response times for low fn;.qucncy propertics
were 1245 ms., 1028 ms, and 1273 ms. CoEnparing no context and appropriate context, onc
ﬁﬁds that appro;;riatc context sped verification of high [requency propcr}ics by 122 ms and of
l.ow frequency properties by 217 ms. Avcr'agcd across congruency, the small negative effects
of inappropriate cox;tcxt are not significant i:of high ,c!r low frequency propertics (-23 ms and

’

-2!; ms respectively).

Thus appropfimc' context affects access to low frequengy propertics to a greater

degree than it ;ffccts access to high fr_cq_ucncy _propertices. This rciat':oriship pctwc&n the two
types of _Eropcrty is- a robust ;Jnc, as it occurs. when diﬂ'crcnf' subjects riake decisions to the
different types of property, and regardless of the overall degree of contextual congruency.
This is dcmonsfrau:d b;'. referring to Table B4 where the facilitation effect for high frequency
propertics is 130 ms fo; the 25% Congrucnc& Group and 113 ms for the 50% Congrucncy
Group, and where the facilitation cﬂ'cc} for low frequency propertics is 25 ms for the 25%

Congruency Group and 220 ms {or the 50% Congruency Group.

Another interesting finding from this experiment is that verification of low {requency
properties after appropriate contexts is significantly faster than verification of high frequency

properties after no context (1028 ms vs 1107 ms). Of cven greater importance, however, is the
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Figure 4. Response Time (milliseconds) as a {unction of Context collapsed across degree of
congrucncy in Experiment 3.

) 1
fact~that verilication of low frequency properties after appropriate contexts does not differ
!
statistically from verification of high frequency propertics after appropriate contexts (1028 ms
vs 985 ms). These findings indicate that in some circumstances (ic. when the items in an

cxperiment are high or low frequency targets), low frequency knowledge can be verified as

quickly as high frequency knowledge under the same conditions. It should be noted that the

%
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subje;cts who received low frequency propertics were nél ‘merely faster responders than those

subjects who received high frcquc;ucy properties given that the no context baseling for the

high frequency properties (1107 ms) was significantly faster than the no context bascline for

the low frequency propertics (1245 ms). Any model of human kno“;lcdg.c Tc'pgi;écntation- that
P :

has static representation and fixed retricval paths would have a difficult time accounting for

this pattern of results.

The Congruency by Context il:xtcrnction addressed the issuc‘ol‘ whether increasing
overall congruency affects access to knowledge. This interaction is illustrated in Figure §.
Collapsing across Property Frequency, the mean response ume for the 25% congruency group
for vcri’ﬁc;tions was 1180 ms after no context,: 1008 ms after appropriate context, and 1171°
ms .after inappropriate context. For the 50% congruency group, the Gorrcspondinglrcéponsc
times were 1172 ms, 1005 ms, and 1232 ms. Again, any difTerence greater than 54 ms is
significant a'-t p < .05. First, the effect o(’_ appropriate context was similar for- both groups.
There was 172 rm; facilitation for appropriate context for the 25% congruency group ahq a
167 ms facilitation effect for the $0% cox;grucncy group. This finding suggests that, unlike the
letter and word recognition cxperiments, an increase in congruency is not accompanicd By an
increase in facilitation. The effect of inappropriate context, how;vcx:. was dcpcndcn; oﬁ

-

congruency, There was ar overdll 9 ms facilitation efTect of inappropriate context for the 25%

-

» . .
congruency group but a significant -60 ms negative effect for the 50% congruency group. This

result is consistent with the findings from the letter and word recognition studics. Possible

reasons for why the effects of inappropriate context, but not the eflects of appropriate context,

match those obrained in the letter and word recognition studics are discussed later in the
. b * - '&

chapter. -

’

The data show that the congruency manipulation made no difference to responses

made to targets after no context. The response time to targets after no context was [180 ms

?\
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Figure 5. Response Time (milliseconds) as a function of Context collapsed across Property
Frequency in Experiment 3.

for the 25% congruency group, and 1172 ms for the 50% éongmcncy group. The congruency .
manipulation also made no difference to responses made to targets after appropriate context
. . The response time to targets after appropriate context was 1008 ms for thcﬂzs% congruency
group and 1005 ms for the 50% congruency group. The effect of congruency, then, lies totally

in the way in which knowledge after inappropriate context is accessed.
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Even when the effects are examined for each type of property frequency, as Si‘lQWﬂ in

Table 14, the conclusions do not change. Thc facilitory effects of appropriatc context for high

LY

frequency propcrt:cs are similar for“both dcgrccs of congruency as are thc cffects for 10w
frcqucncy propertics. Congmcncy affects tﬁy vcnﬁcatxons after mappropnatc context

whether they are verifications made to high or low frequency properties. When 25% of the

trials were: coug:_-ucnt; there was 2 17 ms facilitation effect for high frequency propertics and a
2 ms facilitation effect for low frequency properties after inappropriate contexs. When 50% of
the trials wgre congruent, however, it.took 64 ms longer to verify high frequency properties,

and 57 ms longer to verify low frequency properties after inappropriate context compared to

no context, -

~ An unreported study in which 63% of the context trials were congruent provides

additional support for the results reported here. In this stu&&. 18 subjects weeg, tested using -

“high frequency properties. The facilitation effect for appropriate context was 128 ms, which

is similar in size to the corresponding effetts for the-25% congruency group (130 ms) and the
50% congruency group (113 ms). The negative effect of inappropriate context in this

experimént, however, was -59 ms, similar to the corresponding cflect for the 50% congruency

"N

group (-64 ms). o -

The results presented above are not‘ consistent with the idea that access to high
frcqucnc_y qropcrtics cannot be hindered. Access to high frequency prop.crtics appcars 16 be
slowed when the overall <1:grcc of contextual congruency is increased. In addition, the
following analyses of errors demonstrate that an increase in congruency seems to affect access

to high and low frequency properties after inappropriate context in a similar manner and to

about the same extent.

True Trials - Errors. The error rates for cach condition for ¢ach congruency and

frequency group are presented in Table 13. A 2 {Congruency - 25% vs 50%) x 2 {(Frequency -
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high .vs low) x 3 (Contcxt Condition - none, appropriate, inappr;)priatc) ANOVA was carried
out on the errors per subject ﬁcr condition. There was a main effect of lfrcqﬁcncy, F(1,92) -
37.03, MSe = 1.014, p < .001, and a main effect of Context, F(2,184) = 30.931, MSe = 943, p <
- .001. These cﬂ'ct.:ts were qualified by a Congruency by Context intcracﬁon,‘F;(Z,lSd) = 3987,
MSe = 943, p < .05, and a Frequency by Context interaction, F(2,184) = 13.192, MSe = 943, p

< .001. The three-way interaction was marginal, F(2, 184) = 2.684, p = .069. °

The Frequency by Context intcraction was investigated by collapsing error rate
across Congruency. Collapsed across Congruency, the error rates for high frequency
scntences were 3.66% for no context, 1.97% for appropriate context and 4.31% for

inappropriate context. The corresponding error rates for low frequency sentences were 8.47%,

. 1.8% and 13.16% respcctively. Tukey tests were used to compare several means. Any

3

difference greater than 3.53% is significant at p < .05. Similar to Biperiment 2, the error.rates
in the high frequency conditions are lower than those in the low frequency conditions overall,

and-do not differ statistically from onc another (3.66% vs 1.97% vs 4.31%). Thq error rate for

Jlow frequency targets after appropriate context also did not differ from the error rates in any ’

high [requency condition (1.8% vs 3.66%, 1.97%, and 4.31%). Also similar to Experiment 2,
was the {inding that the error rate for low frequeficy targets with no context was significantly
higher than after an appropriate context (8.47% vs 1.8%) but significantly lower than the error

rate after inapprogriate context (8.47% vs 13.16%).

In order to further investigate the Congruency by Context interaction, the error rates
were- collapsed across Property Frequency. Collapsed across Property Frequency, the error
rates for the 25% congrucncy group were 4.8% for no contgxt, 2.34% af'tgr appropriate
context, and 9.9% after inappropriate context. The error rates for the 50% congruency group

for the same conditions were 7.3% , 1.44% and 7.56% respectively. Tukey tests were used to

compare several means. Any difference greater than 3.53% is significant at p < .05. For the
&

o

A
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25% congrucncy group, the error rates for no contcxt and appropriate context did not d:l‘l‘cr

staustu:ally (4.8% vs 2.4%) but the error rate l'or mapproprlmc context was significantly higher

" than the error rate for fo context (9.9% vs 4.8%). For the 50% congrucncy group, h0wcvcr

.~

the crror rates for no context and inappropridte context did not differ (7.3% vs 7.56%) but

both were sngmf' cantly h:ghcr than the error rate for appropriate context (7.3% and 7. 56% vs

1.44%), : ' .

Bccausc'thc‘.thrcc-vfn)lr interaction was marginal, it is informative to compare the
error rates for the m:': cong';ucncy groups with respect to property frequency. As Table 13
and Figure 6 illustrate, in the 25% Eongrucncy group, there is the usuadl patfcrn of higher ¢rror
rates for low frcqucnq; targets after inappropriate contexts than after no context (15.38% vs

6.5%). This general pattern, however, is in contrast to that found for the 50% congruency

group. For this group, the crror rate for low frequency targets after no context and aftbr

—-inappropriate context are the same (10.44% vs 10.94%). This was the only case in which the

error rate for low frequency targets was not higher after inappropriate ¢ontext than after no
context. In addition, the change in the pattern of error rates to low frequency items for the
50% congruency group appears to be due to'th;: lowering of the error rate in the inappropriate
condition and not to an incrcﬁsc in errors in the no context condition. It should bc‘noncd. in

this regard, that the 6.5% error rate for low frequency items after no context in the 25%

Y -

congruency group is uncharacteristically low in comparison to the results from Experiment 2

. : . - - . . . .
and in comparison to the results Trom pilot studies similar in nature 1o Experiment 2.

The findings from the .error analyses in combination with the response time data

demonstrate that an increase in congruency led to an increase in response times 10 low
A s
frcq'fxcncy propertics as well as to a decrease in errors after inappropriate context. An

.~

explanation for this pattern of results is presented later in the chapter.



94

18.0+
17.04
16.04 : '

‘ 15.0° ‘ “25 % Congrgcncy Group
J4.04
13.0+
12.04
1104

Error 10.04
Rate 9.0
(%)

o

T

50 % Congruency Group

¥

7.01
6.0+

4.0+~
3.0+
2.0+
1.04
0.0

-y :

Appr(;priatc None Inapprbpriatc

Context Condition

Figure 6. Error rate as a function of Context for low frequency targets in Experiment 3.

»

False Trials - Response Times. The f'aIsc.triaJs for only the 25% congruency groups
will be briefly d.iscusscd. The false trials for the 50% congruency groups will not be discussed
because these trials were a subset of those used for the 25% congruency group. Thus these
trials were neither counterbalanced across condition nor with respect to the larger set used for
the 25% congruency .gr-oup. Statistical analyses are not provided for the response times

reported below. The mean response times are simply given so that the pattern of responding

<
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can be compared with the pattern obtained in Experiment 2 with the same materials for false
trials. Both 25% congruency groups x?ct:civcd'thc same f:x.lﬁt:_ trials and the same trials as the
nirrativc group in Experiment 2. Thus the results for the two 25% congruency groups should
be similar to one another and to the narrative group in Experiment 2. The results show t_hat
. this was the case. For the subjects wl_m'rcccivcd mosty high frequency targets, the mean
response times to t'alsc- sentences with no context and after context were 1416 ms and 1248 ms

—

respectively. For the subjects who received mostly low frequency targets, the mean response
times -to false sentences with no context and after context were 1356 and 1162 ms
respectively, In both cases, context speeded verifications to false sentences to a similar

degree. These ﬁndiﬁgs are also consistent with those from Experiment 2.

General Conclusions The results of Expcrimcnt 3 lead to three major conclusiéns.
First, the effects of appropriate context seem to be stable in nature and magnitude despite
changes in overall congruency. Sccond, the cﬂ:ccts of inappropriate context secem to be
variable, hindering access as overall congruency increases. Third, the larger f’acilitory effect
of appropriate context for access to low frequency knowledge is stable across different groups

of subjects and different response speeds.

The fact that the effects of appropriate context are stable for access to both high and
low frequency properties regardless of congruency is important. First of all, it suggests that
the rc;ylts one obtains when using pairs of letters and pairs of words may not generalize to the
case in which more natural reading materials are used. In these experiments (Posner &
Snyder, 1975b; and Tweedy ct al, 1977), increasing the congruency between the letter or
word context 5nd the succeeding letter or word target led to increases in facilitation. This was
not the case, however, for Experiment 3, in which tcxt materials were used. The possibility

exists, of course, that an cven higher degree of congruency could produce larger facilitory

effects of appropriate context. In the cxperiment mentioned previously where 63% of the
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context trials were congrucnt, however, facilitory eflects of appropriate context were similar
to those found ;n Experiment 3. The different results obtaineéd in &i!Tcrcnt experimental
paradigms suggests that™f one wants to find out about the processes which operate in reading
comprehension, one must use tasks and matcri_als appropriate to tapping into these processes. -

Some aspects of reading may be similar to those obtained in single word paradigms, but others

arc certainly not. -

Y

The sccond important aspect of the data for appropriate contexts has to do with the

stability of these effects. The results from ‘the error groups analyses in Experiment 2, along

FJ

with the results from Experiment 3, demonstrate that the effects of.appropriate context are not

.

determined by-a subject's strategy or by manipulations of overall congruency. The stability in

these results across %arimcnts, squccts‘ strategies, and manipulations in task variables, may

oy
=

tell us somcthmg about the role of congrucncy in rc:xdmg compre¢hension. de Groot et. al.
(1982) suggest that, by dcfault, rcadcrs assume that reading material is congruent. Thus,.
comprehension may proceed in a relatively automatic fashion as long as tRe reading material is

congruous. Comprehension is facilitated to the extent that what is read is consistent with

what was previously read.

The use of the word "automatic™ here is not meant to imply that the reader is

unawarc of what he is reading or that reading comprehension requires no attention, 'Instcad,

. the word is meant to imply that fluent reading comprehension may result from extensive
practice with congruous reading material, so that congruity becomes the default assumption.
Support for the idea that congruency may be a default assumption comes from reports subjects
gave after cach cxbcrimcnt. At the end of cach experimental session, subj?:cts- were asked
whether they thought any of the contexts helped or hindered their decisions. Most subjects

said that the contexts did not help them but some hindered them. Th_is, of coursc, is despite

the experimenter’s choice of bascline from which appropriate contexts were assumed to be

-
I

4 -
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facilitory. N

This general view -of congruency also has important implications for the role of
incongruency in reading. As the level of congruency in the experimental materials increased,
so did the negative effects of inappropriate context. This s'@'m of result suggests that
incongruity could serve an important function in reading. Incongruity may be rare enough,
that when it does occur, it is noticed. The idea here is that more attention may be directed
towards material which is incongruous with _wh':_n was read previously. The data from
Experiment 3 are consistent with this view. For kigh frequency kr;owlcdgc. processing after
inappropriate contexts was giow:cd. and for low frequency knowledge, processing was slowed
and was more accurate. In other words, paying ;norc attention to somcthing can :slow
processing, and for low frequency properties can slow processing t§ the poi-‘n"t where errors are

-

less likely to be made. Because readers expect congruity, they may slow processing on

incongruous material in an attempt to connect it meaningfully to previous text. Dooling and

. Christiaansen (1975) report that when a subjeet is instructed to congruently process text, that

s, when their attention is drawn to integrate each sentence with the preceding sentence,
reading times increase. This finding suggests that fluent readers may not intentionally process
for congruity, but when attention is required to integrate incongruous material, they will read
more slowly. Attending to incongruity may have important cpnscq:lcnccs for gaining

knowledge through reading. This issue will be more fully discussed in Chapter 6.

The third major conclusion derived from Experiment 3 is that acc®ss to low
frcqucﬁcy knowledge is facilitated relatively more by-appropriate context than is access to
high frequency knowledge. This relationship between two types of knowledge proved to be
robust across scveral experiments and conditions within ¢ach cxpcrimc;n. First, the
relationship endured cven though different subjects verified high versus low frequency

knowledge. Second, the relationship persisted even though subjects responded more quickly

-
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when the lists had high or low_-frfqucncy targets as in iixpcrimcnt 3 compared to wh;:n
property {requency was mixed as it was in Experiment 2. This difference bctv;vccn higl; and
low frequency knowledge, then, is not a spurious one, but is reliable in a variety of
- circumstances. Thuﬁ. the distinction between the two typcé‘ol' world kno@lcdgc to which the ’
FBH originally drew our attention, is an important one to make. The functional consequence
of this distinction, then, rrﬁght be that quick access to high frequency knowledge may not be
as dependent on context as is quick access to low frequency knowledge. There is no évidence
in this experiment, however, to suggest that the availability of high fr_cqucncy propertics is not

affected by context at all. : -

?inally, i} should be noted that the results of Experiment 3 need to be replicated
before strong claims about the function of congruency and incongr_hcncy in reading
com:')rchcnsion can be made. The ideal way to do this is to vary congruency but not response
bias, " This could be accomplished by simply changing the filler trials in the 50% and 25%
congrucﬁcy groups. _For the 50% congruency group, the target sentences on the filler trials
woul;‘.l all be congruent with the context. For the 25% congn:;:ncy group, the target scntcnccs.
on the same filler trials wouid all be incongruent \;rith the emphasis in the context A sﬁnilar
pattern of results from this sort of experiment would suggest that the results obtained in

Experiment 3 are reliable and due to manipulations in degree of congruency itself.

The following chapter presents a summary of thé experimental data and attempts to
cvaluate the data with respect to the three original hypeotheses. of access to knowledge
dis'éusscd in the inlroduc:ion.._ Special attention is paid to how the dalabbtnincd in all three _ _
) c'J.clpcrimcnts constrain considerations of the way in which world knowledge is accessed during
reading. Finally, directions for rescarch which follow from the views presented in the thesis

are discussed., -



- CHAPTER 6

In reading, when I come upon an unfamiliar word or phrase I have a
sensation of derailment. Some process that usually flows along smoothly has
been interrupted. Some expected click of my mechanism has failed 10 occur.
It has' always seemed 1o be the principal task of psychology to_discover the
nature of this click. :

{ Brown, 19;58..10. 82) ’

The research presented’in the thesis has addressed two major issues. First, the
experimeats provided an evaluation of the three hypothcs;s characterizing access to
knowledge during reading - the cﬁntcxt-indcpcndc:;t hypothesis, the contcxt-dcp.cndcn(
hypothesis, and the FBH. Second, each experiment demonstrated Lhalt the methodology used
to study access to kggwlcdgc influences the intcrprcm'tion given to experimental findings.
Section A in this chapter presents a summary of the d:-xta pertaining to the first issue, and
secuion B presents 8 summary of the experimental evidence pertinent to the second issue.
Section C discusses the relevance of the findings for future research in rcadi'ng

comprehension.

A. AN EVALUATION OF THE THREE HYPOTHESES

All three experiments provided evidence for the hypothesis that“access to knowledge
during reading is context-dependent. Experiment | showed that evhen, reading materials are
‘presented in a natural [‘ormat.(no highlight) access to both high and low frequency kno»\;lcdgc
is facilitated by appropriate context compared to when the context is neutral. The facilitory
nature of appropriate c¢ongexts was found to be reliable in Experiments 2 an_d 3 when access to
knowledge after appropriate contexts was compared 10 access to the same information when

no context was provided. These results are similar to u‘gsc reported by Tabossi and Johnson-

Laird (1980) cven though they did not control for property [requency. The only exception to

99
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the general pattern .of results discussed above was found in I@xpcrimcnt 1 where access to high ‘
frequency knowlcc.lgc' was similar after neutral and appropriate contexts but only wﬁcn the,
target no.uns in the contexts were highlig;htcd or made explicit. This finding fcplica_tcs results
‘obtainc_d in -an experiment by Barsalou (1982) in which the ungct nouns were underlined in
the contexts. It was suggested that the high frequency property of a highlighted noun may be
instantiated by default in neutral contexts. This issue is discussed in greater detail .in Section

- .

B.

AN

A}though appropriate coatexts facilitated access to bothA high and low frequency
knowledge, the degree to which appropriate contexts were facilitory differed for the two types ~
of knowledge. All of the experiments rc:cnlcd that appropriate contexts facilitated access to
" low frequency knowledge to a relatively greater ;:xtcnt than they facilitated access to high
frequency knowledge. This was a robust finding which proved to be stablé across diﬂ‘crcrﬁ ,.
litcrary forms, changes in subjects” sfpatcgies, manipulations in overall congruency, and
variations in speced of responding. The distinction between access to different types of
knowledge, then, may be a quantitative one¢ rather than a qu:{litativc one. In othcf fvords,
both types of knowledge are contcxt-scnsiti;fc, but rapid 2ccess to low frequency knowlcdgc
may .bc more dcpcndcnt. bn appropriate context than is .rapid access to high frequency
knowledge. This poin; of view is in contrast to the FBEH »\fhich assumes that access to high
frequency knowledge differs in nature from access to low {requency knowlcdgc,‘;;\at is, high

frequency knowledge is -+eadily available independent of context, but low f{requency

knowledge is readily available only in appropriate context.
- ‘ \

The only factor which influenced the magnitude of the facilitory effect of appropriate
context was literary form. Appropriate recitals were more facilitorv than appropriate
narratives.  Although literary form affected the overall amount of facilitation, it d}d not

influence the differential effect of appropriate context on aceess to high versus low frequency

W

/
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knowledge. Access to both high and low frequency knowledge, then, is largely context-

dependent as both types of world knowlcdge can be more quickly accessed in appropriate

coatexts.

The effects of inappropriate context on access to knowledge are more variable than
the cffects of appropriate contexts. In Experiment I, inappropriate contexts appeared to slow
access to high frequency knowlcdgc. It was suggested that this ¢ffect was obtained b;:causc
neutral contexts tend to be funct_ionally simil::u' to the ap.propriatc contexts-for high (requency
items. This statement also implics that neutral contexts are functionally similar to the
inappropriate contexts for low frequency items. The data were consistent with this inference
as access to low frequency knowledge after neutral and inappropriate contexts was sirnilar,
Tabossi aﬁd Johnson-Laird (1980) also found that inappropriate contexts slowed access to~

Co e N
knowledge compared to neutral contexts. This may suggest that a number of items they tested

were actually high frequency properties of nouns.

- ~In Expcriménts 2 and 3, the effects of inappropriate context were found to vary with
changes in subjcc;s‘ strategies and with manipulations of a task variable such as degree of
overall congruency. In Experiment 2 it was noted that the error rafcs for low frequency items
in the inappropriate context condi(ién were much higher than the error rates for the same
items in the no context condition, Suggcsting that subjects made specd-acéuracy trade-offs.
When the response times {or accurate subjects and less accurate subjects were compared, it
was found that the mor;: accurate subjects were slowed by inappropriate contexts to a greater
extent than were the less ﬁccumtc subjects. Inappropriate contexts, then, can impede access
to low frequency knowledge cither by slowing down access or by lowering the probability that
accurate :;cccss will be achieved before 2 response is made. It was also noted, in Expcrimcqt

2, that inappropriate context did not impede acecess to high frequancy knowledge to as great

an extent as it interfered with access to low frequency knowledge. Experiment 3, however,
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dcmonstrated that access to. both high and low frequency knowledge could be slowed to a
similar extent by inappropriate context when the number of congruent context trials was
increased to more closely resemble the degree of congruency’ experienced in normal reading

situations. This issue in discussed further in section B.

In conclusion, access to both high and low frcqu'cncy knowledge can be facﬁimtcd
and slowed by context. The effects df appropriate contexts are stable and facilitory. On the
other hmii, the cffects of inappropriate context are vériablc. Ix;appropriatc contexts mny slow

"dccess, may have no effect on access, and, u; the case of recital contexts, may sometimes even

slightly facilitate access. All the evidence presented in this section, then, can be taken as

support {or the context-dependent hypothesis of access to knowledge during reading.

-—

B. THE IMPORTANCE OF METHODOLOGY IN THE INTERPRETATION OF

EXPERIMENTAL FINDINGS

The persistent theme that'.runs through both the review of the literature in Chapter 2
and the research presented in Chapters 3, 4, and 5 is that methodological variables are very
important in determining the interpretation of experimental results. FThe materials uscd..'t}ic
manner in which these materials are presented, and the way in which subjects are tcs:cd,‘ all
have import;umt conscquences for interpreting the results of the experiments one conducts.
This issuc can be explored at three different levels, The first has to do with the extent to
which the Engiings l-'rom §troop. lexical decision, and cued recall studies generalize to the
reading comprchension process. The second level is related to how the conditions unden
which reading materials are presented in the vcriﬁgation flaradigm affects the way in which

that material is processed. The third level pertains to a hypothetical question about the_

generalizability of results from sentence verification experiments to the actual reading process.
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In Chapter 2 it was suggested that the results obtained in ‘Stroch)p and lexical decision
tasks mny‘-bc a product of the features intrinsi'c to those tasks, and as such, results from these
studies may not provide good analogi;s for proccss;:s which normally operate during reading.
f-'irst. nouns and their tested propertics may be processed as units separate (rom the rest of the
context, especially at zero millisecond SQOAs. In natural text, however, the units of analysisl
:;ny not be at the level of single words or pairs of words (Auble & Franks, 1985;—,and Foss,
Girilo, é'. Blank, 1979). Sccond, the coﬁtcxts used in these experiments are impoverished in’
comparison to sentences cxpcﬁcnccd in normal reading situations. Thus, the effects of these

- ‘
contexts agd how subjects use these contexts n{ay differ from the way in which readers
. Anormally use context (Becker, 1985). Third, the criterion measures in these tasks are not
measures of on-li.pc comprehension. The results, therefore, may be of theoretical significance
for clucidating represcntational structure (but se¢ Flores d’Arcais, Schreuder, & Gazenborg,
1985; and Wickelgren, 1981, for an example of and 2 discussion of the mcth-odology thought to
be necessary for revealing aspects of representational structure), but may be of little practical
— significance for understanding the reading comprehension proccss: itself (Kintsch & Mross,
19835)." Similarly, results from cued recall studies dc.monstratc that subjects can recall studied
sentences when properties of the nouns in the sentences are used as cucs, but this does not
guarantee that these properties were instantiated during the réading comprehension process
itself (scc McKoon & Ratcliff, 1981). Thercfore, it cannot be inferred that the results from

Stroop, lexical decision or cued recall studies provide conclusive evidenice [or any hypothesis

about how world knowledge is accessed in the process of comprehension.

The important findings from the thesis rescarch, hawever, have to do with the factors
that affect access to knowledge in 2 situation requiring immediate comprehension - the
sentence verification task. The thesis research has revealed six factors which affect the

interpretation of results from verification experiments.
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Experiment 1 demenstrated that the format in which the reading context is presented ™
can determine whether access to high frequency knowledge is i-ntcrprctcd as being
indc:;cndcnt of contcxi or not, When target nouns were highlightcd' in the contexts, access to
high frequency knowledge appcarc& to bc.contcxt- indcpcncicnt. but when the nouns were not
highlighted, access to high frequency knowlcdg;: appeared to bc context-dependent.
Highlighting nouns sets up a situation in which thbs.c nouns are processed differently than
when they are not highlighted. This poist is similar to the suggestion made carlier that when
the testing situation isolates some words from the rest of the context, those words may be
processed difTerently from the way they arc\non'nally processed in text. The finding presented |

above is an important one because it highlights the idea that if the purpose of an ¢xperiment is

to discover something about reading, it is necessary to present materials in a format similar to

* that normally encountered during reading.

Experiment 1 revealed a second ﬁndif:g of signiﬁc:mcc-.‘ The inclusion of the
inappropriate context condition further dchons&atcd that access t.o high frequency l{nowlcdgc
is not insensitive to context. In adciition, the inco:;poration of this condition provided an
_important ¢lue in determining that the effects of neutral contexts are not, in fact, neutral. A
comparison of neutral and inappropriate context conditions led to the formulation of an
alternate explanation for the pattern of results obtained in this cxpcrimcnn The explanation
was developed from the assumption that high frequency pr;:ipcrtics tend to be instantiated by
dcfa;:lt in ncutral contexts because the reader provides an interpretation of an objectively

ncutral text.

The consequences of this explanation are twofold. First, the adoption of such a view

) . . .
aITgcts the explanation used to account for similar aceess to high frequency propertics after
-~ -

neutral and appropriate contexts. The FBH assumes that a high frequency propcrry'o[' a noun
\

is made ilable by virtue of having read that noun whether it is highlighted in the context or
) a-/mm:“u\;l: :
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not. The alternate explanation proposed here is that because neutral contexts ds not supply +
an interpretation of the noun in the context, the reader must do‘so. When the noun is
highlighted and the context is not helpfil, a frequent property of that noun will be instantiated
by default (Anderson et. al,, 1976). Such an interpretation which is based on l‘rcqucncy: {hc‘cd
not imply the existence of static representations, however, for when t‘hc target noun is not
pighlightcd, the neutral context may be ingarpreted in 2 different way than that outlined
above, The second, but related consequence of comparing the ncutral and inappropriate
context conditions resulted in the use of a different bascline condition in the other two
experiments.  If ncutral contexts are interpreted, and possibly interpreted differently by

difTerent subjects, then they do not serve their supposed neutral function.

.

This dissatisfaction with using the ncutral coatext as a baseline and.thc subsequegnt
adoption of the no context baseline led to a third finding of importance. The no context
baseline has been used in only one earlier study which evaluated the FBH, but this study used
a lexical decision task (Greenspan, 1986). The use of the no context bascline in Experiments
2 and 3, however, was uscful for confirming the finding that appropriate contexts facilitate
access to both high and low frequency properties. The no context baseline also provided a
stable measure of the difference between access to high and low frequency properties without
having to worry about confounding eflects of the baseline itself. In addition, the no context
baseline was useful in Experiment 2 because it meant that the effects of different literary
forms could be directly compared, as identical comparison conditions were used for the

-y

difTerent forms,

A fourth factor important to understanding aceess to knowledge during reading came
from the comparison of access to knowledge in two diflerent literary forms. This comparison
suggested that any adequate model of the reading comprehension process will have to take

global contextual [actors, such as literary form, into account The findings of interest
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suggested that knowledge can be rapidly accessed in appropriate rccintals and may be relatively
-~ casily accessed even in inappropria‘tc recital contexts. It was bsuggcstcd that recitals
foreground the topic in a text, and in doing. 50, permit the integration of any information
.compn:iblc with that topic. Only information related to the gist of a narrative, however, may
be easily integrated during reading. This hypothesized difference b;mccn access to
knowledge in the two literary forms suggests that readers use different literary forms in
difTerent ways, possibly in order to accomplish different 'cnds. As textbooks, at most levels in
the education system, are usually wriﬁcn in a recital format, these preliminary findings and
inferences about the source of these findings need to be followed up in subsequent research.
Important questions to ask might be: a) Do some readers acquire knowledge more cfTiciently
by encountering new information in the form of a recital rather than a narrative and vice
vcrsa'.; b} Are there different ages at which the narrative form would be more conducivc_: to
learning than the recital and vice versa? ¢) Are there different academic subjects which are

more easily learned by using one form or the other?

The fifth finding of importance is how the interpretation of context effects can
change when two sources of data, response times and errors, are t:;kcn into account. Scveral .
rescarchers make the assumption that inappropriatc information rarely interferes with
processing (Grccﬁép?m. 1986; and Reder, 1983). Indeed, when only response time data aré
anal_vzf:d, this assumption scems valid. The error groups analyses conducted in Experiment 2,
ﬁo»vcvcr. demonstrated that processing c¢an be slowed by inappropriate information, as
accurate responders were significantly siowcd by inappropriate contexts. The importance of
this demonstration is that ¢ffects of context can be obscured when the experimenter is not
scn;}ti\'c to the fact that different subjects may approach an experimental task in different

ways. If onc wants to generalize the results of reading experiments to the normal reading

situation, one must be awarc of the source of the cffects obtained in an cxperimental
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paradigm. Speed-accuracy trade-offs are artifacts of the verification procedure and as such

they may have little to do with what. happens during reading. The realization that context

. .

cffects cannot always be taken at face value undérscores the necessity of finding converging
evidence from other reading tasks to validate the ﬁndings derived from the verification

IS

paradigm. Practical solutions-to this issue are discussed in Section C.

m——

The final message that can be derived from the thc.sis research is also related to thc.
concern with the gcncralimbiliq‘( of the results from the standard verification procedure to the.
normal reading process. The concern about differences between the verification paradigm
and the normal reading situation prompted the manipulation of overall congruency in
Experiment 3. When the degree of overall congruency in an experimental task more closely
resembled that in a normal reading sitz;ation, inapgropriatc contexts slowed access to
knowledge compared to when incongruent trials cutnumbered congruent trials. Tt;c results
from Experiment 3 are pro_mising for two recasons. First, thé effects of appropriate context
remained stable across changes in congruency. “I'his stability is important because it suggests a

possible mechanism by which fluent comprehension may work. The basis of this mechanism

and how it could be explored are detailed in Section C.

Second, the fact that inappropriate contexts slow access to knowledge to a ‘greater _
extent when more of the context trials are congruent leads to the proposal that incongruency
may play an important role in-the acquisition of knowledge during reading. The logic, here, is
that incongruency may slow processing because the incongruent information is not casily
integrated with what was previously read. Consequently, the reader may have to find 2 way
to integrate the material, possibly by making an inference. This "checking” and "inferencing®
process may take time. Note that this is precisely the dilemma faced by the reader !.‘rom the
22nd century rcfcrrca to in Chapter 1. Upon cncountering the sentence about k’bca_pclts

+ clashing with a checkered sofa, the reader from the future century might have difficulty



108

intcgrating this sentence, given that he and most other people in his culture thi'nic that stripes
and checks are quite acceptable next to one another, The reader might, thcrcf(‘)rc. stop and
infer that his ancestors had ‘some strange tastes bclforc he continues reading. By making this
inference, howévcr, the reader has learned something new. Schank’s (19825 idea that we use
our knowledge in order to read and we read to gain k:?owlcdgc zs important hers. The
suggestion I am making is that part-of gaining knowlcdgé through reading comes about when
information cannot be casil}: assimilated with cither the reader’s representation of what he has

just read or with the reader’s general knowledge. Scction C suggests ways in which this issue

could be explored.

In conclusion, the issues raised-in this section emphasize the importance of exercising
caution in gencralizing the results from ecxperimental paradigms to the normal reading
situation. The important consequence of such an ¢mphasis is that it paves the way for the

exploration of ideas in a framework which is likely to reveal interesting insights into the

reading comprehension process.

C. DIRECTIONS FOR THE FUTURE

o
L)

Kintsch (1980) points out that we nced genecral, broad theories to adcquatcl;r
characterize the reading process. This is in contrast to models of semantic memory which are
Oflcr; invoked in an attempt to a_c&qnt for several aspects of reading comprehension. Recent
evidence }.ms favoured Kintsch's view. Several studies have demonstrated that although
semantic networks can handle results from some experimental paradigms, they cannot handle
results from experiments which follow the same logic but which present text materials in a
normal reading format (see Auble & Franks, .1983; Foss, 1982; Kintsch & Mross, 1985). In

keeping with Kintsch’s philosophy and with the points made in section B, I propose that

congruency is a general principle important to understanding the reading comprehension
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process. Congruency is a default assumption of fluent readers (deGroot et al.. 1982) possibly
gained through years of experience listening to and reading congruent material. Fluent
co_mprchcn;ion proceeds when one idea follows from the previous one and when information
docs not violate the reader’s present state of knowledge. When an idea is not congruent with
what came before or when previously unknown information xs presented, fluency is disrupted.
These ideas are similar to those expressed by N:.:_lson (1977) who proposed that learning
procecds with departures from prior cxpcctatiqns. Thus, surprise and disconfirmation lead to
learning. These ideas are also similar to Foss' (1982) notion of updgting a discourse model.
Foss assumes that new material which fits the model of the story being constructed will.be |

more rapidly processed than material which does not fit the ongoing discourse model.

This framework leads to the generation of several interesting experimental
hypotheses. Two of these hypotheses are outlined below. First, the effects of congrucncy and
incongruency must be tested in situations in which the degree of congruency approaches that

cncountéred in normal text. One way to accomplish this goal is to use a task other than
verification such that the n_mjority of trials would be congruou.s trials. On_c such measure is
reading time, that is, the amount of time it takes to read and understand a sentence such as
Zebras have stripes after various contexts. The advantages of this procedure are that a major

source of incongruency, the falsc trial, is eliminated and, becausc verification is not used,

errors and possible speed-accuracy trade-offs are not an issue.

An experiment could bé conducted in which one group of subjects reccives 80%
congruent context trials and a second group of subjects receives 20% congruent trials. If the
results of Experiment 3 are gencralizable to the normal reading situation, then one might
expect to obtain similar facilitory effects of approprintc context for both CONngrucncy groups.
The 80% congrucncy group, however, should take longer to read the ‘scmcnccs on the

incongruent trials than the 20% congruency group should. Results of this nature would

-
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provide converging evidence for the conclusions derived from the thesis research.

’

"I'hcrc is a second experiment which follows from the concern with constructing an
experimental situation whiéh resembles the normal reading situation. This experiment also
follows from the desire to explore some of the assumptions made about the roles of
congruency and incongruency in reading. Subjects could be presented with passages to rcad.r
onc scntence at a time. When the subjcct- has read and unclerstood the sgntence he would
press a response key to sce”the next sentence in the story. Reading times for each sentence
would be recorded. Thc target sentence, from the cxpcrimcntcr"s point of view, could appear
as any one of the several sentences in the story. An example of a high frcqucncy_ target might
be The dzildr;-n who were visiting the zoo looked at the zebra’s stripes. A low frequency target
might be The children who were visiting the zoo looked at the zebra’s hooves. If the target
scntcn]cc appeared as the first sentence of the story, this sentence would belong tb the bascline
condition, that is, the sentence would be read in the absence of any prior information. If the
target seatence appeared ::.s the sccon;l sentence of the story, it could come after one of two
types of sentence, onc with which it is congruent and the other with which it is incongruent.
In the congruent case, the first sentence might cmph:’;sizc zebra’s fur and be followed by the
high frequency sentence about zebras. In the incongruent case, howéver, the ﬁrs} sentence
might emphasize zebra’s feet and be followed by the high frequency sentence. In a similar
fashion, the target sentence could appear even later in the story and be preceded by several

sentences with which it is either congruent or incongruent.
k

This experiment would be an interesting one to conduct for scveral reasons. First, it
allows one 1o explore access to knowledge in a way in which the target item is not singled out
as far as the subject is concerned. In other words, the target sentence is merely one of several

sentences which make up a story. Second, this method of testing allows one to test whether or

not facilitory effects increase ‘with the accumulation of congruent information. Likewise, this

, >~

/
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method also allows one to test whether or not it takes longer to comprchend an incongruent
sentence if many of the previous sentences had been congruent with one another than if only
one sentence had been presented before the target. In other words, the methodology

suggested in this experiment would allow one to chart the course of aceess to knOwlcdgc as

the reader is actually comprehending and constructing a model of the story he is reading.

The congruency framework also affords the testing of a sccond experimental

hypothesis which cxplorc; the consequences of ¢ongruency and incongruency t:'or individuals
at different levels of reading skill. Merrill, Sperber, and McC\;‘uIc}; (1981) found that good and
poor comprehenders showed similar patterns of colour nnming interference in a Stroop task
ysing pairs of words, but showed different patterns of responding in a Stroop task using
sentence contexts. In the word task, subjects showed colour-naming interference to br.bpcrtics
such as fur-and claw aftcr a semantically rclatc’d‘contcxt word such as cat. In the sentence
task, However, the good comprchenders s_hqwgd colour-naming intérference only for the
property cmphu-izcd b; the scntence context. Ppor comprehenders, on the other hand,

showed colour-naming interference to propertics emphasized by the sentence cahtext but also

to properties not emphasized by the context.

-

Merrill ct. al. cxplained these results by suggesting that context determines word

meaning for good comprchc;xdcrs but that poor comprchenders may encode at the single word
level. These findings, however, also suggest fhal good comprchenders may use contexts in
such a way that only knowledge relevant to comprechension is accessed during reading. Poor
comprehenders, on the c;thcr hand, may access some knowledge which is ir;i:lcvant 10

understanding what they are reading. In 2 similar vein, Foss et. al. (1979) have argued that an

important source of, the difference between good and poor cémprchenders has to do with
T——

those aspects of reading which are under attentional conirol. In other words, an important

difTference between good and poor comprchenders may be in the way they use context.
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+ It is’interesting, then, to speculate about how congruency and incongruency affect the
comprchension of -readers of different skill levels. The effects of congruency may be

quaiiiau’vcly if not quantitatively similar for “both“good and poor comprehenders. The effects

of incongruency, however, might be different for readers at different levels of reading skill

Incongruency may affect good comprehenders mére than it affects poor comprehenders. This

1
possibly disruptive cffect of incongruency is beneficial to readers, however, ratker than

detrimental. If something does not fit or does not make sense, it is beneficial for the reader to

-

‘notice the inconsistency and to try to remedy it in order to facilitate the integration of
succeeding material. One should note that this hypothesis is indircct opposition to the view

expressed by Reder (1983) that one component of reading fluency involves the ability to

ignore inappropriate information.

In summary, the adoption of a general principle such as congruency can lcaa to the
generation of “several intcrcsting. experimental ‘hypothcses. General principles a’such as
congruency, however, are likciy to be derived only when close attention is paid to the ways in
which pSchhological phenomena are studied. Just as the reading context determines access to

knowledge, the coniext in which cognitive psychologists conduct their experiments is likely to

determine what knowledge can be gained from them.
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Target Sentenctes Used In Experiments i, 2, and 3
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High Freguency Sentﬁnces / Low Frequency Sentences:

SHARKS HAVE TEETH / BABIES
TREES HAVE LEAVES / NEEDLES
THE SUN IS HOT/ DISTANT

BLO0OD IS RED / TYPED
SLEPHANTS HAVE TRUNKS / WRINKLES
BANANAS ARE YELLOW / GREEN
MICE ARE SMALL / PETS

FLOWERS HAVE PETALS / SCENT
IEBRAS HAVE STRIPES / HOOVES
DOBS HAVE TAILS / TAGS

THE SKY 15 BLUE /BREY

BEOUKS HAVE PAGES /PICTURES
FIANDS HAVE KEYS / LEGS
KANGARDCS HAVE POUCKES / EARS
SUGAK IS SWEET / EROWN

THE DESERT HAS SAND / PLANTS
VIOLINS MAVE STRINBS / CASES
S¥IN HAS PDRES / OIL

SIRDS EAT WORMS #-FISH

LAXES HAVE WATER / ALGAE
FERRIES MAKE JAM / DYES
SKUNKS HAVE SMELL / FEET
GRAFES MAKE WINE / KAISINS
NURSES WEAR UNIFQRMS / WATCHES
EANKS HAVE MONEY , COMFUTERS
APPLES MAKE PIES , JELLY
SKIEP HAVE WOOL / NDSES
FRRMERS USE TRACTORS / OXEN
BEES MALE HONEY s NOISE

PARES HAVE HENCHES / CAMPERS
THE EARTH 15 ROUND s ROTATING
RALLETS HAVE DANCERS / PROPS
FOLICE USE GUNS : RKADIOS
RIAPLANES HAVE WINGS /> MOVIES
RAEEITS HAVE FUR / BURROWS
HOTELS HAVE ROOMS / SHOPS
SThHRS WRE BRIGHT / ROUND

»
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MOUNTAINS ARE HIBH / SNOWY
BULLS HAVE HORNS / TEMPERS
HORSES EAT HAY / SUGAR
CHAMPAGNE IS BUBBLY / FRENEH
&IR CONTAINS OXYBEN / POLLEN “
SNOW 1S WHITE / THROKN ~
KINGS HAVE CROWNS / SUBJELTS
-BEARS ARE BROWN / WHITE
WHALES ARE BIB 7 HUNTED
LEATHER MAKES SHOES / SADDLES
CATS CHASE MICE / BALLS ‘ _ .-

Aiternate Target Sentences
Used 1n Experiment 2 Only:

GIN IS A DRINK / BGAME

OWLS ARE BIRDS / HUNTERS
DO&S CHARSE EATS 7 €OWS
NUNS WEAR HABITS / CROSSES

False Sentences for Experiment 1:

’

MIDBETS ARE TALL.
ANTIQUES ARE NENW.

" PORCUPINES HAVE FINS.
WATER 15 DRY. ) -
PEACHES HAVE COEBS.
OPERAS HAVE SKATERS.
ERASS MAKES MATCHES.
SOUIRRELS EAT PENGUINS.
OYSTERS HAVE RUEIES.
GIRAFFES HAVE GILLS.
SHOES HAVE LIPS.
{AKES HAVE GRAVY.
DOCTORS USE BOMBS.
P1GS EAT PARROTS.
DESHS HAVE BRTHTUERS.
ROSES HAVE ACORNS.
TRUCKS HAVE EYEEROWS.
TROUT HAVE ANTLERS. (ﬂ‘
MGOOSE HAVE SCALES.
THE ARCTIC HAS MONKEYS.
CANDLES HAVE DENTISTS.
LEMONS ARE SALTY. )
LIVER CONTAINS GOLD. : '



E0AL 15 PINK.

False Sentences for No Context
Trials in Experiments 2 and 3

LEOPARDS HAVE QUILLS.
WORMS MAKE CHEESE.
NITROGEN IS A MEAT.

- DRUMS HAVE NODSES.
‘WATTRESSES WEAR HELMETS.
COCAINE IS5 A CONTINENT,
BATS EAT TIGERS.

SALADS HAVE S504P.
PLANTS HAVE CHINS.
SKUNKS ARE INSELTS.
ROCKS ARE EDIBLE.
NINERS USE LOONMS.
SALMON HAVE THUMBS.
FIRE IS COLD.

COBRAS ARE FISH.
CANDLES HAVE FLOORS.

False Sentences for Context False
Trials 1n Experiments -2 and 3:

GRASS IS PURPLE.

PEANUTS MAKE WOOL.
PDTATOES HAVE ARMS,
MIDGETS ARE TALL.
ANTIQUES ARE NEW.

THE ARCTIC HAS FLAMINGOS.
PORCUPINES HAVE FINS.
WATER IS DRY.

MOO0SE HAVE SCALES.
TOMATOES MAKE BEER.
SOUIRRELS EAT CROCODILES.
OPERAS HAVE SKATERS.
PEPPER 15 SALTY.

JUNGLES HAVE PENRUINS.
TOKYO IS A PLAMET.

LIVER HAS GOLD.

BRASS MAKES MATLCHES.
GIRAFFES HAVE FEATHERS.
TRUCKS HAVE EYEBRGWS.
SNAKES HAVE ANTLERS.

3.

119



PEACHES HAVE ELBOWS.

WATERMELON HAS BONES.

‘OYSTERS HAVE RURIES.

LOBSTERS HAVE BEARDS.

SHEEP MAKE RUM.
SHOES HAVE FINGERS.
CAKES HAVE GRAVY.
DOCTORS USE BOMBS.
PIGS EAT PARROTS.
DESKS HAVE STEEPLES.
ORGANS HAVE BATONS.
DENIM IS A LIOGUID.
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APPENDIX B
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‘Narrative Contexts Used in Experiments
1, 2, and 3.

e e R e L L T g ——

Contexts Emphasizing a High Frequency
Property for True Trials:

he fisherman hauled the shark onto the shore, thankful he had not been

bitten. The fisherman stood over the shark and marvelled at how

sharply studded 1ts jaw was.

Qur yard contains many maple trees which are beautiful when their
foliage turns colour. Qur yard has to be raked several times during
the autumn because of all the trees 1n 1t.

The explorers sweated as the sun burned
the explorers could standeit nog more as
sand and shook his fist at the sun.

Tom cut his finger and the bright blood
Unfortunately the carpeting was a light
deep stain on the rug. -

down on their backs. One of
he coilapsed™onto the steaming

A, ——

dripped onto the carpeting.
colour ang the blood left a

The dead trees were uprooted by the largest elephants to make a
path to. the river. Soon the river was reached ang the elephants played

and sguirted. cool water on each other.

Before Janet started her still-life painting, she placed a few ripe
bananas 1nto the bowl. For her painting she searched for the right

shage to paint the bright bananas.

The nole i1n the floorboards was just big enough for the mice to sCurry
1ntao. Cecile tried to shove a broomhandle into the hole after the mice
but the handle was too wide to fi1t the opening.

The gardener picked the flowers with the brightest blossosms and put
them 1n a vase. In a few days when the blossoms tadec and fell o+4,

the gardener picked some fresh flowers.

The African gamehunter had zebra pelts hanging an the wali in his
siucv. The gamehunter thought that the black ang white pelts o+

the zebras added to the studv's decor.
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The kind prﬁ}st stopped to pet the ¢riendly dog which jumped onto
his lap and started wagging excitedly. The legs of the priest began
to sting from the dog’'s fervent wagging.

The sdilors were glad tnat the sky was clear and bright. The
sailbrs set out on their trip and 1t was a beautiful day with the
sky and the water the same brilliant shade.

Jan +lipped through the long chapters of the bodﬁ. To her
dismay she found that several parts of an important chapter in the
book had been ripped out by someocne else.

The musician moved his fingers up and down the length of the piano.
The musician played the notes so gquickly tnat the piano was a blur
of black and whnite beneath his fingers.

The youngster peeped out from the mother kangaroo's protective sack.
The baby didn't want to leave the warmth of his motner 's'body to go
and play with the other kangaroos.

Jamie had & craving for the taste of sugar. He couldn't find any
candies to satisfy his craving so he gulped down a teaspoon of
sugar and savoured the taste of it.

ihe caravan of nomads made 1ts way slowly acrass the monotonous
landscape of the large desert. The nomads scrambled over the dunes
and braved the desert’'s blinding wing storam.

-

The 'virtuoso artfully plucked her violin as she played the concerto.
The virtuoso produced beautiful sounds with every stroke of tne bow
and every ncte she played on her violin.

Shei1la exercised so hard she was Sure sweat was coming out nr every
opening on her skin. She wiped her face but the sweat kept coming
out of every little hole on her skin.

The sliay creature would make a good dinner ior the voung birds.

The creature broke i1n two and half of 1t crawled back i1nto the mo1st &
earth as the mother bird tuoged on :t.

Jeff donned his swimming trunks and oove into the lake. Jeff splashed
and swam until he'd had enough and then ne draoged himself from the
lake, wet and cdripping and exhausted.

Jill likes to visit her grandeother because she gets to eat homemade
berrv preserves with her toast. J1ll spreacs a heaping spnonful of
the mixture p¢ berrxes nn her toast.

-
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.The si1lly hound circled the skunk who raised its tail into the air
inh warning. The hound howled and bounded off as the skunk shot 1ts
toul spray into the air. A .

.
John anc Jcan went to Italy at the t:me when the qgrapes were heing
pressed. On tneir last evening 1n ltaly they drank too nany bottles
ot the newly fermented orapes.

The pregnant woman thought that the white-clothed nurses on the warg
all logked the'same. Tho pregnant woman wondered how the nurses ever
kept their outfits clean and their caps on straight,

Fiona was excited because she was opening her first account at the
pank. 5Sne deposited fifty collars 1n the bank and watched as the
‘teller counted out the bills,

Laura likes to do alot of baking so she freezes bags of sliced and
peeled apoles. To do her bak:ng she just makes the pastry, thaws the
apples and adds sugar ang cinnamon.

The herdsman sheared his sheep and gathered their curly coats to take
to tne market. This vear his sheep’'s coats were long and healthy and
the soinners would pay him a good price.

The old farm eguipaent soon had to be replaced Gy the farmer or he
wauid nave troudble plowing and moving hay. A sh:ny new red machine
woulo make tne farmer very proud.

The dat+pdiis were covereg with hees as they collected the nectar to
male their sweet fpoc. The nectar from the daffodils would be made
1nto sweet stickv rood by the bees.

The of+1ce workers took their lunch to the park and found an emnpty
seat. Thev ate and watched ihe noon time joggers but soon left as the
hard wocgen vark seats were unconfortabie.

The astironauts jooked out 1nto space at their home planet, the Earth.
Lhe astronauts thought that tne Earth looked like a huge blue and white
- beacn dall suspenceg 1n space.

Roger ¢ iegs were shak:ing as he stood 1n line waiting to audition
for the sallez. r1na:1v nis legs steaoied and he executed the tu:rls
ang Jumps +or THhe +tamous oDaltet.

The Shots rang in the alr as the police fired into the crowd. Several
Gavu later the chiet 3t police was rorced to resign because he had

SUCErec N1s mEen to r:reksha:s at the protestors.

ne dileot thouaht airplanec fookec like beautitul steel bircs when
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they were in flight. The pilot felt a rush of excitement as the
airplane glided through the air.

The youngsters on the farm tour smiled happily as they petted the
soft rabbits., The youngsters liked the rabbits best because they got
to stroke their downy coats.

The family checked 1nto the hotel and picked up their keys. When
they opened their coor they were pleased to find that the hotel had
thick carpeting and comfortable beds. -

The astronomer was overjoyed that the night sky was so clear and
that the stars were so shiny. The astronomer iooked at the twinkling
sleaming stars with his telescope.

®he climbers looked at the far off peak of the mountain and wondered
1f they would ever reach the top. The climbers had never scaled such

a lofty mountain before.

The famous matador collected the heads of all the bulls who had
succeeded in spearing him. We had to wonder how the matador had ever
survived being ‘mpaled by so many strong bulls.

Tne tarmer tossed the bale into the barn and divided it amongst his
horses. The long stiff grass which the farmer laid ut for them to
eat was soon devoured by the horses.

P

Diane qppped the cork and the chaﬁpagne frothed all over the place.
She caught the cork and then drank the sparkling champagne which
tickled hor nose as it went down her throat.

The cab:n of the plane was no longer pressurized and the air was
inpossible to breathe. The plane’s stewardess instructed the
passengers to breathe the air from their gas amasks,

The hard brown ground was being covered like a clean fresh sheet
by the softly falling snow. Even the girty city streets looked
sure and bleached as the snow covered thea.

The bishop placed the symbol of power on the head of the young king.
"After the ceremony, the king reaoved the heavy Jewelled adornment
and rested his weary head,.

The trapper knew that the tawny bears he had trapped would fetch a

cood price on the fur market. The fur from these bears would make

many rich lopking dark coats and hats.

The oteanographers estimated tnat the whale was sixty fe2t long and
weighed tons. The oceanagraphers soon spled sore whales who joined



‘the others and left a rolling sea in their wake.

Tom went to several stores to look for good quality leather footwear.
Finally he went to a specialty store and found a black pair in his
size that had both leather uppers and soles,

The rodent was not aware of the cat which was sneaking up on him. The -

rodent scurried off as ﬁqicat pounced after the pest and chased 1t
around the livingroos in & frenzy.

Contexts Emphasizing a Low Freguency
Propergy for True Trials:

- 0

The deep Pacific ocean g(g;xded an 1deal place for tne motner shark to
bring up her voungsters. e mother stayed with her children until the
young sharks could fend for themselves.

The beautiful decprations hung from the branches of the Christmas
tree. Julie had pricked her tinger on the sharp spines 0t the tree as
she was putting up the decorations.

The space probe was traveling through miliions'of miles of space
towards the sun. It would oe many lifetimes before the probe would
even reach the atmosphere of tne sun.

The doctor told Judy thait her son would have to have a blood transfusion.
Judy was afraid that the ‘hospitai would not have enough of her son's rare
kind of blood to keep him alive.

The little girl told the zwo keeper that sne thought the elephants‘uere
old because their skin was creased. The zoo keeper explained that even
baby elephants have sagging sk:n.

Janet put the fruit bowl on thne taole but noticed that tne bananas

were far from ripe. GShe removed the leatyv coloured bananas eff put
SOmE Oranges in the fruit Dirl tnstead.

Marg brought her little brotner zZwc mice to play with. 3She showed her
brother how to hancle the mice and scon the three of them were the
bes% o+ friends. .

The perfune maker chose a combination of fragrant tlowers tc make
her new cologne. For ner new coioQgQne sne mixec roses, Carnatlons,

lilies angc a few other fiowers.

The African gamewarden loocked at tne zebra s :injurec fooi. Tne
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gameuarqen 5aW that the zebra nhad stepped on a sharp piece of metal

had workeg 1ts way 1nto :1ts tough horse-like foot. . .

The mavor suspected that the dog which had been tollowing her was lost: -
The mayor knelt down and to her relief noticed that the dog was wearing
some r1dentification around his neck.

Ihe sa:lors looked at the overcast sky in diseay. The sailors knew it
was going to be a dudl day and 1+ the sky was any indication 1t would
probablv rain at some paint in the day.

Jan lookeoc tnrough the colourfuily illustrated fairy tales in the .
chilgren s book. Each fairy tale i1n the book was accompanied by
several 1llustrative drawings.

Ga:l praiced the crafisman wno hag carved the ornate supports of the
old si1ano. This craftsman had-fashioned the piaro’'s wooden suppores,
carving heautitul decorations on thenm.

There was a noise :n the sush and the kangaroos turned their heads
to listen to 1t. The aborigines had tried to sneak Lp quietly but
the hangarces haa hearc them. " . .

Mary tolc nent that ne should be using a darker heavier sugar if

he was 1nteresteg 1r health foods. She said that like most health
t00GSs, the darker less-refined sugar 13 best.

We went toc a cactus show the other day and saw some beautiful desert
vegetation. Amongst the gisplays from the desert were several
varieties of cactis shrubs and flowers.

The concert mustcian placed her precious violin ir 1te sti1ff leather
container. 1he aus:ician grabbed tne handle and to her dismay the
buckle cave waév ano ocut dropped the vielain.

18N waS5 annOveC TRat at Nis age his face was a problem because he
Nad greasvy skin, he washed nis face several times a day but still
fis Skih wWas Dadly blemished. | -

ine lake snoWwed the reflection of the bird as :t swoaped down looking

tor +000. » tlash a+ amcvement caught the bird's eye and it dove _into
ihe lake, emerging wWitn ginner in its claws. .

Jetr didn t want 1o walk through the green scum which was on the
5urrace ¢+ the lake near the shore. His sister s5a3aid not Lo worry
E1nie the cscum on lake =as amerely tiny harmless plants.

€r pi:crec tne brightest red and blue berries sg that
em TC 5tain his pottery. He gave the left over

= §

X



127

berries to his wife so she could colour the material for a dress.

The naturalist had been following the tracks of the skunk for alamost
an hour. The naturalist had to give up when he came to the edge of a
stream and the tracks of the skunk disappeared.

The workers picked the grapes and laid them out in the sun to ory.,
A few days later the workers hardly recognized the brown shrivelled
fruit which had once Ceen grapes.

The patient’'s pulse hid to be timed every half hour bv the concerned
nurse. The patient’'s pulse was timed accurately oecause the nurse
used the second hand to count the beats.

The tellers at the bank were getiing annoyed because the new systec
was frequently going down. This meant that none of the ﬂaxly
transactions of the bank coulg be keyeg in.

Lucy added the gelatin and sugar to the juice she had strained troam
the crab apples. When the gelatin had set, Lucy bottlec tne
translucent .pinkish apple preserves.

The shepherd watched guietly as the mother sheep snified the YOUnRStErs
looking for her lost child., Finally the mother sheep recognizeo tne
smell of her child and cragged him honme.

The two powerful animals were hitched to the wooden plow by the Indian
farmer. The plow team was urged on by the farmer who tapped the animals
with a long stick when they stopped or slowec down. )

.The hive resounded with the louc sound of the buzzing bees. The
buzzing was so loud that few other spunos penetrated the steady
droning of the colony of bees about the hive.

The Browns drove through the gates of the provincial park and set up
therr tent on a +lat land. By early evening several otner families
had pitched tents and the park was tull.

The astronaut looked out from the window of the skylab at tne slowly
turning Earth. Hours later when the astronaut looked, ne noticec
that the Earth had made half a revolution.

The carpenters took greét prige i1n gesigning the sets for the ballet.
The carpenters created authentic looking scenery and Beautiful
furniture to be used i1n the baliet.

For some reason it was giftficult to tune 1n the precinct station and
the police wanted to contact their chief. Finally, the chiet or police
Came 0N the alr and askxed what #as Wrong.
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The trip would not be so boring once they started to snow the film on
the airplane. bGord was surprised tbatl;he fila on the airplane was
orie he had seen recently at the theatre. T

.
[y

The hikers watched as tne'motner‘snndéd all her baby rapbits into
the hole. The hikers watched as the rabbits aingerldy peéked out from
the safety of their nillside home. ) . .
Joanna was pleased that she couid get most of . wnhat she wanted right
In thexlobby of the hotel. The iuxurious notel had alaces to buy
clothing. artwork, and periumes.

The astronomer set up his telescope to get a better look at

multitude of orbs calieo tne stars. Tne telescope magnitied the stars

0. they looked like roung peas raxher than like pinpolnts. .-
- e !

.The skiers were ecstatic that there had been several heavy storms on

the mbuntain the week before. Tne skiers skiied all day thrnugh the

" mountain’s deep fluffy lavers of powager.

- The rancher cautiouslv approacned the territory of the ornery bulls
who- were stamping their feet. The rancher was cautious because he
knew 1t didn’t take much to set dulls orf. &

-

Betsy took the sweet cudes out 0f her poccket ang held then out $or
the horses. Soon the cubes were all gone &as the haorses nxbbled up
the tasty treat Betsy hac brought them to Pat. . .

.
A -~ "

Tom thought his wife would enjoy having authentid ghampagne on
their anniversary. His traend Fierre who was fram Paris helped him
to read the labels oncthe thampagne bottles.,:; .*c )
Joe has such bhad haviever that he t1nds itfdtﬁfxcult to breathe the
air sgmetimes. Hi1s wOrst naviever season 15.spring when the air
bears natural allergens traom trees and plants.

The plaving children hurled balls ot snow at each other. Ed, the
youhgest of the children, got knocked right off h:s teet by the fnrs;
ot the ball of snow that Jim hurled at him.

The loyal citizens cheereo as their yoQung king waved 10 them. The
anc tnnunrt he was fortunate To have sO many ot hls citiizens who
trustec him and obeved aii his oraers.
The hunters could barelv -see thne poiar bear becsuse he piended in
50 well with the 1ce tloes. Tne nuhters thougnt the polar bear's

. ..

pelt woulo make a luxurious rud.’ . . . : - -

-



The fishermen sighted the whales and prepared to launch the long
automat:ic harpoon. The fishersen caught and speared the whales ano
were pleased at their catch, .
Todd bought a brand new leather seat for riding his horse. When
he put it on his horse’'s back the animal bucked and Tom slid right
off the slippery leather seat. ~

The round toy only bn&qg:irohce as the young cat jumped into the
air and caught i1t., Jdoy olled the rubber toy on the ¢tioor and
the cat soon chased after it.

Contexts Emphas:izing a High Freguency
Fropertv for False Trials
in Experiment 1:

-~

The children looked 1n astonishment at the stature of the midget 1n
front of them. The midget was an old man but he didn’'t even reach up
to the chin of the youngest child.

The vase was a very japortant antique because 1t had belonged to

an Egyptian Pharaoh. The antique vase was in good- shape conslgering

1ts owner had been dead for centuraes.

The fox backed awav from the porcupine which 1t had been pursuing.

The porcupine shot—its barbs into the fox’'s muz:le and the fox yipped
. 1n agony as he .made a hastv retreat.

Julia neeced a giass of water after having walked along the custy
roag all gav. She drank oneé* full glass ot water ang then poured
anotner glass pver her head.

Feter was tfussy about how he liked toc eat nis peaches. He couldn 't
" stand to eat the +1ne hairs so he peeled the peach and woulg only
eat the peeled +fruit. ' :

Laura stood in iine nervously clearing her throat while waiting to
audition +or the opera. She warmed up her voice and forgot her
nervousness as she sang the music of the tampus opera.

] .

The marching tand took up their brass :nstruments anc startec to
march 1n the paradge. [t was a bright day and the brass-troa theyr
inssiruments aoleamec 1n the sun.

her heac. e nhunary squirrel went right on eating tne nats,

-

. * 2
KS Donnaigﬁi walking under the oak tree a squirrel drapped a nutl on -
ih
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oblivious to t€:’:1rty stares in his direction.
) >
The young diver came up with a bucketful of the precious aoysters.
He split them open with a knife and in the middle of several oysters
lay the cream coloured gers the diver wanted. :

The ch:ldren watchedVas the giraffe at the z2p0 reached high 1nto the
tree and aunched on some leaves. When the children called to him,

the giraffe turned his head and looked down at them,

The jogger had “forgotten to t:e up. his shoes tightlvlne+ore going
running. It %as not long betore the runner’'s shoes came undone and
he tripped and fell flat on nis +face.

Loreen’'s mother decorated a rich chocolate cake for her daughter’s
birthday. Coreen bit 1nto tne cake and everyone laughec when they
saw her chocolate-smeared face.

The doctor bent over his patient and listened for a2 hearpeat. Soon
the doctor removed the instrument from his ears and shook his head
in despair at his patient’'s deatn.

»
A}

Leslie tossed a pasketful of the yellow cops i1nto tne troughs for
the pigs to eat. The troughs were soon empty as the ravenous pigs
gulped down the kerneis and cobs.

The spy sat down behing the desk and pulled the top handle towards
him. To the spy s delight, the wooden coapartment of the cesk was
fiiled with 1mportant secgret documents.

The florist cried out 1n pain as she picked up the roses by their
stems. The florist threw the roses down and ran ner +finger under
cold water unt:il the bleeding stopped.

The men watcheo in disdainas the truck slid deeper into 'the snow.
The driver of the truck hit the gas but all he got for his efforts
Was the smell of burning rubber.

The fisherman hauled the slimy rough skinned trout 1nto the boat..
When the fisherman got home nis wife told him that he would have to
ciean and skin the trbut-fiaself.

There was a loud crash in the bush as the two male moose charged at
each other. The temales watched to zee which moose unuld win the -
battle and gain control of the herd. -

The Arct:ic explorers looked out at the huge expanse of trozen.
wasteland which they had to.cross. The explorers slowly trekked
across the told and lonely Arctic landscape.
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Nancy ruined the tablecloth by letting the candle drip onto 1t.
She tried to scrape tne hardened material ot the tablecloth ‘but T
the candle had already done its damage. . .

Larry's frlends bet him that he could nnt bite'into a lemon without
puckering his tace. Larry lost the bet ag he bit into the lemon :
and couldn’'t control his expression. Lt '

Sara’s mother made her eat liver once a week. 3She maintained that

the liver prevented the family from becoming anemic since the meat o
has essential nutrients. . :
The minérs returned from the coal mine with a layer o+ dark sooi on’
their clothes. Their clothes had to be washed separately so that

" the ceal would not spil the other laundry.

Contexts Emphasizing a Low Freguency
Property for Faise Trials 1n ‘ -
Experiment 1i:

The travelling circus had many miggets who were part ot their
acts. The midgets gid evervthing from singing and dancing to
trapeze swinging anc tichtrope walking,

The auction of antigques was in deep finmancial difficulty until the - =
special chair was put up for sale. Many wealthy people came to bid

on this very special antigue.

The porcupine could see tne fox as 1t tried to sneak up on 1¢t.

It was a good thing for the porcupine tnat he had good enough vision
to see the tox from a distance.

The chemists took water samples from the girty lake and analvied theam.
The chemists tound that the water nhad 1ndustrial and sewage wastes
which made 1t unsate to arink. T

No matter how hard he triec. Feter coula not eat a peath without
making a mess. Each bite i1nto tne peach would start -a sticky trickle
down his chin and onto his shirz.

-

The famous opera companv thougnt tnemselves fortunate-to nave such
competent art:stgt lpagership. With Becier i1n goamano, the opera
could have alot o+ configence.

v

The brass was melted anoc DOUres <o that % coulo be moulcded 1nto the
- »



likeness of people and.animals. Many people bought the brass trznkets
to give to their friends as presents.

The squirrel sat on the branch of the tree and munched :-on the sweet
. fruirt.Soon the sguirrel had eaten all the +ru1t except the seeds and
he threw the core away. '

Tne giners ordered oysters because they were their tavourite shell+ish.
The ovsters tasted so delicious that the customers decided to return to
the restaurant’in the near future. .

4
ine children admired the splotchy coloured giraftfes at the :zoo. The
children thought that the giraffes looked like they had splotches of
orange paint on their light fur. .

n. .
Matthew +elt like he had walked for years as he looked for new padding
for tne :nside of his shoes. The old padding in his shoes had worn
out some months ago.

Coreen took a mouthful of her birthday cake apd found a quarter
wrapped in waxed paper. Coreen’s mother had put guarters, dimes
and nickels throughout the cake’'s layers.

The doctor cleansed his patient’'s wound and ture off a long piece of
gauze. The map held out his arm and the doctor wrapped the gauze
around 1t and tdped it in place.

Leslie tossed a basketful of greens into the troughs for the pigs to
eat. The ravenous pigs gulped down the leafty green vegetables which
were consicerably wilted.

Tne spy tried to pull open the desk but to his dismay it would not
open. He looked all over the desk for the key, finally found it and
sn:leg when ot fit. -

Tne'aarcener wantec to transplant his rose bush se he dug deep into the
s0:1 ang pulled the whole plant put. The gardener dug a hole and covered
the base of the roses with spil.

Mari hac waited two weeks until “pavday to_buy the velvet coverings. for
the interior of his truck, Now maybe Judy could sit cosfortably in his
ctruck and would go to the dance with hia.

. Mona ordered baked trout at the fine restaurant. She was disappointed
to.4+1nd that the chef of the restaurant had npot ¢1lleted the trout and
50 she had tc pull out the spine herself,

Tne hunter stalked the moose and shot 1%t through the chest several
times ne moose staggered and collapsed as the bullets ruptured
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the animal ‘s pulmonary artery.

The Greenpeace boat left California and sailed for weeks until they
reached the Arctic. The protestors thought that their presence
was much needed in the Arctic.

mauve candles. Lee finally decided that the blue candles would go

Lee couldn’'t make up his mind about whether to buy the blue or the j/*
better with the decor in his home.

]
. - - -
. The French chef prepared the salmon on a platter and arranged|{slices
- of lemon around 1t. The chef stepped back to adaire his creation of
lemon decorated salmon.

During the autopsy the coroner inspected the l:iver of the alcoholaic
who had _ just died. The alcoholic’'s liver which was very sickly
looking had been dysfunctioning for weeks.

The miner’'s union was pleased that the medical inspectors had
declared the coal mines unsate. The medical i1nspeetors claimed
" that the goal could cause cancer and other lung ailments.

o

“Neutral vontexts for True Trials
in Experiment |:

The children had an educational trip to the.aguar:um where they got

to see sharks and other creatures. The aguarium was set up so that the
children could view the sharks in their natural habitat.

The hikers had to walk through many stands of trees before they reached
the river. Along the way, the hikers stopped to take a picture of some
ot the trees in the forest.

There was a strong wind but the sun had started to peek through the
clouds. -

The presence of winhd and sun would make 1t a perfect dav for the‘
windsurfers to enjoy their spaort. b

The grandmother wiped the blood oif her grandson s straped knee. Then
she bandaged his knee with gauze and told the bov that a little bit of
blopod and a few scrapes never hurt anyone. '

The hunters chased the elephants :n their noisy jeeps. The hunters chased
the elephants to the banks of a large pond and cursed when the wheels of
the jeeps got stuck 1n the mud. -
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' Cindy took out the beautiful cold glass bowl and arranged some bananas

in it.She placed the fruit bowl on the diningroom table and thought
that the bananas looked very nice in it.

The animal keepers cleaned the cages of the mice almost every day. The
animal caretakers took the mice Sut and put theas in other cages uh:le
they digd the cleanxng and filled the food trays.

Tim wemt intd the shop and pought a bouquet of flnwers to gzve his
girlfriend afong with the ring. He thought the flowers would add a
nice touch when he gave her the ring. .

The children at the zoo smiled i1n delight as they watched the zebras
running in their corral. . Some of tne chileoren wanted to open the doors
pf the corral and set the zebras free.

The old man fed the hungry dag bwo full cans af food before it was full.
The man set the cans on the cdunter and the doo leapt up on the counter
to lack the last morsels from the tins.

The pilot saw another helicopter in tne sky flving strajght towards hia.
The pi1lot tried to get cut of the way but he was too late and the sky
burst with the flames of the crash. .

The student carried the stack of books back to the lidbrary betore
they could be overdue. The student took the books to the front counter
in the librarv and asked to renew them. '

The musician surveyed his room full of pirangs with great pride. He had
a spec:al place 1n the room for each of his pianos which he had bought
from ditferent countries around fhe world.

The tourists took out tneir cameras to photograph the kangaroos who were
in front of them. 0Ong tourist drooped his camera and didn't get a gnud
pxcture beture the kangaroos mbved on.

The tired mother piled a nag Ot sSugar 1nto her snnnp1ng cart along with

the

rest of.the baking supplies. The mother baked for her family every day

and o

so she went through alot o+ sugar.

The school children were fascinated by the book adbout the desert that ¢
their teacher had given them to reac, i1hey thought that tne nomads who
lived 1n the negsrt were very Spefial people. ’

Joseph was going to trv out tor the svmpnonv so he bouoht a new violin.
wngn the dav for his augition came, he wa$ NErvous as he stopod with his
violin 1n the svephany hall.



B;rnie found a band-aid and put it over tne scratch on his skin. The
next time he pruned the hedges he would wear gloves so he would not
get his skin so scratched up.

v *
The naturalists took out their bineculars and observed the birds
while they were eating. One of the maturalists dropped his binoculars
which startled the flock of birds.

Lisa and Martin drove through the valley which was lined with fences
bordering apple orchards. They stopped the car and clzmbed over a fence to
pick the best uf the apples in the orchard. :

The willow tree was the favourite resting place for the family of
skunks, Tnhe willow tree provided shade for the skunks during “the hot
nonths of the summer,

Our backyvard is special because 1t has grapes growing along the .fence.
Every summer Wwe si1t 1n our backyard and watch as the grapes and other
vegetation grow to maturity.

Amv lookeg forward to the convention so that she could see the nurses she
nad gone to college with, Aay éﬁ{nyed the convention and got to wvisit
with manv of the nurses there. *

As ‘we were walking down the city block we encountered several banks.
"Being {from a small town, we gere surprised that the city nad so many
ranks s0 close to one ancthef/

The Miller'c finallyv found their dream home situated near a small
lake not far from town. Their dream home by the lake was the perfect
place for them to raise a family.

A5 the Imdians trekked through the farest thev passed several
dushes filled with berries. The Indians diad not stop anc went
right on past the berraies.

The meacow was was covered with wildflowers and several sheep.
Mrne wildflawers blew in the faint breeze and the snhneep playegc anc
restec on the picturesgue meadow.

he voung bov loved to go 1nto the barber shop and listen to the -
stories that the olg farmers told. He coulo listen to the storiec
the taraers told tor hours on end.

ns w2 walked through the fi1eloc on the wara suamer day there were Dees
pErchacg on the wildflawers. Tne colourtul uxzc?xnuers ang the oees
1n the air wers: a glorious sight
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The young lovers strolled through the park at an unhurried pace.
The lovers-~stared i1nto each others eyes and noticed no other people

as they walked in the park.

The organizers of the famine relief fund were overjoyed that
people from all over the Earth had donated money. They thought famine
could be obliterated froa Earth.

Ray was happv she lived in the city because the entertainaeent such as
the opera and the ballet were great. The city Ray lived in boasted its
own high aqualitv ballet cocapany.

The hockev-arena had ushers in the stands -and police stationed at ice
level. Fortunatelv none of the fans at the hockey game got out of hand
and.the police were not needed.

Joyce went to the airport very early to wait for the a:rplane
she wWwas scheduled on. While Joyce waited to board the airplane, she
got a novel from the airport shap.

There were many an:mals on the farm including the multitudes of
rabbits. The farm was 1n a run-down state and tne rabbits and other
animals tended to run around wild.

Everv second building on the long beach was a large hotel. Thefeach
stretched on for severa) miles and so dig the many hotels that mere
on 1ts border.

ke tried to t:ng the comet as we gazed uwp into the stars. We
finally gave up when we couldn't distinguish the comet from the
stars in the sky.

Douglas’'s lifelong dream was to be able to live 1n the mountains
of British Columbia. When Douglas retirec he was able to move to
the mountains just as he wished.

The cattle rancher was very upset when he cdiscovered that his only
bull had been taken by the russlers. He hunted down the cattle
russlers and rescued his bull.

The o}d wooden barn was f1lled with horses who were eating.
The wooden barn was so old that 1t creaked but the preoccupied
horses paid no attention.

Mike's iriends gave him a party ana served champagne and finger
"foods. The graduation party went on unt:l all the champagne and all
.the snacks were devoured.

Yivien hac been sichk for so long she couion ¢t walt toc get out into
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the fresh air. ,When she got cut into the fresh air, Vivien felt
as 1f she'd never been sick.

-The weather man reported that it‘was going to snow almost all
week. The weather man knew that his forecast of snow would be -
welcomed by some but not by others.

The teacher read the children the fairy tale about the kings that
lived long ago. The +axry tales about these kings were filled u:th
details about ancient times.

-
-

The helicopters made so much noise that the mother bear was afraid
tor her cubs. One of the helicopters spotted the bears and meanly
started to chase after thenm.

The biologist had a tremenddis respect for the whales wnich he
had studied tor most of his life. The retiring bioclagist would miss
the whales he bad come to know.

The tanner hung the animal hides to dry before making them into
leather, The tanner knew that he would get a3 good pr1ce far
the leather he wanted to sell. . -

Fred laughec as his frisky cat chased all arogund the house.
When Fred went to the pet shop and bought his cat he picked the
most active-one of the litter.

Neutral Centexts for False Trials
in Experiment 1:

Grace couldn't figure out why her friend the migget haagn't
talleg her recentlv. OGrace found out later that her friend the
midget had been 1n a car accigent.

The actress saw the antique in the window of the little shop.
The actress entered the snop and spent the afternoon louuzhg'if
all the antiques. :

.’
The naturalists watched as the familvy o4 porcupines folicwen
one anotner across the path in the woods. The natural:ists took
rogtes on the porcupine familyv. .
The parrel suil of water was sitting in the f:eld close to
the barn. The tarmer 5 son coliiged i1nto the barrel o+ water
as he racec arouho the barn.
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The company hired suaeer students to pick the peaches this year.
The peaches were picked in record time and the company was
pleased with their suamer help.

The opera company were excited when they found out that they
had been invited to Paris. They knew that this trip could put
Canadian opera on the map.

Paul finmally got a )ob working in a factory that makes brass.
Paul had ldoked for a job for a long time so he was happy when
the drass company madehia an offer,

The tiny {fish swam above the bed of ovsters on the ocean
tloor. The ccean floor was the home of the oysters and much
other sea lite as well.

The African safari group could see many giraifes grazing on
the Savanaha. The safar: edged closer but the giraffes saw
them and turned away from the groug.

Liane was a shoe fanatic and she went & a shopping spree _
every week. Soon Liane’'s closets were so full of shoes that
she had to build another closet. 1,

Ginny believes that birthdays are special and everyone should
have a cake. Ginny always bakes a cake and throws a party when
she“knows 1t 1s someones birthday.

The doctor ran up the hospital steps and i1nto his patient's
room. The patient smiled when he looked up and saw that his
coctor had finally arrived.

The farmer’s daughter never had to call the pigs over when
she filled their trowugh. No sooner would she fil1l the trough
than the pigs would eat it all.

The head of the corporation sat behind her desk and looked her
enployee up and down. The employee leaned on the desk and
apologized for having been aishonest.

The gardener looked out 1n the vard at his manv rpse bushes.
The gardener donned his hat and went outside to lock atter the
roses 1n his extensive garden. -

Douglas wanted to buy a truck so he went to the showroaom and tried
to strike a deal with the salesman. The salesaman was able to sell

Doug a trutk for a good price.

The spring-fec lake wad #1llec with many trout this year. The



lake had not had so many trout in i1t for several years and aany
people wondered wmhy this year was different.

The swamp was filled with bullrushes and two moose were standing 1ip
the aiddle of it. The txc moose stayed standing in the swamp while
the fl}es buzzed all around then. _ N

The school teacher pointed out where the Arctic was on the map.
The teacher then gave each pupil a pencil and paper and asked theam
to draw their own map of the Arctic.

When Joel lked i1nto the room there were two candles on the
dining room table. Joel took a third candle out of the cupboard
and put xt on the table toeo.

Roberta had several thipgs to buy at the market including some
lemons. She bought "a dozen lemons from the nice man at the
market who put them in a shopping bag.

The meat market ordered several pounds of liver for one of their N
customers who had requested 1t. The owner of the oeat market
-packaged the liver himself. '

The workers loaded the boxcars of the train with tons of coal.
The train would take four davs to celiver the coal to its
final destination.

Gord loohed up at the'squirrel who wWas busily eating and who
was oblivious to anything else. Gord whistled but the sguirrel
kept r:ght on eating his dinner. '

Contexts Used for False Trials for
the Narrative Group in Exper:ment\F
and for Experiment I:

The Jamisons wanteo to have the nicest looking grass in their
neighbourhood. They watered it every day and by midsumaser the:r
grass, was & heaithy rich colour.

Rob went to the health food store and bought some peanuts which ne
ground tresh., He couldn’'t wait to cet home so he coulg plaster

some toast with the peanut spread.

Beth refuses to peel potatoes because she says thev are betier for

you 1f they are only scrubbed. EBeth’'s sister refures t0 eat potatoes

Beth has prepared unless they are new.
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. The children looked in astonishaent at the stature of the midget in
the circus. The midyet was an old man but he didn't even reach up
to the chin af thz youngest child. .
The vace was & priceless antigue because it had belonged to an
Egyptian Pharach. The antique was in good shape considering its
owner had been dead for centu-ies.

The cold Arctic’air seemeéd not to hother any nflthe animals which were
diving 1n ang ocut of the frigid water. The explorers realized that few
species would be able to survive in the Arctic.

The fox backed awav from the porcupine which it had been pursuing.

The porcupine shot jts barbs into the fox’'s muzzle and the fox yipped
in agony as he made a hasty retreat.

Juli1a needec a glass of water after having walked alang the dusty road
all day. She crank one full glass of water and then poured another
glass pver her heag.

There was a loud crash in the bush as the two male moose charged at
each other. The females watched to see which moose would win the
battle and cain control of the herd.

Herbert went to tne market and bought the ripest tomatoes he could fing
tor his sauce. ke was sure that these tomatoes would make h15 guests
thini tnat ne was a great Italian cook.

Afs Donna was walking under the pak tree a squirrel dropped a nut on - -
her heao. The huncry sguirrel went right on eating the nuts, oblivious
to the cirty stares 1n his direction. :

Laura stood 1n line nervouslv clearing her tnroat while waiting to
audition tor the opera. She warmed up her voice and forgot her
nervousness as she sang the music ot the famous opera.

The togclers haz gotien into the spice rack and were tasting the pepper
and the nutmen. wnen they put the pepper on their tongues :t burned so
badlv that thev started to crv.

The juncle was friled with the sound of the screecthing animals. They
WBre Swindlng from tree,to tree using the long vines which grew in
their lush junagle habitas.

Jan <ounc fercel+ stiranged i1n the middle o0f & busy Tokyo street. She'd
tost sight ot Ec whD seemeC to have disapoeared 1nto the continuous flow
of TorwD c§mnuter5.
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Sara’s mother made her eat liver once a week. She maintained that
the liver prevented the family from becoming anemic since the meat has
essential nutrients.

The marching band took up their brass instruments and started to
march i1n the parade. It was a bright day and the brass from
their instruments gleamed in the sun.

The children watched as the giraffe at the 200 reached high into the
tree and ounched on some leaves. The giraffe turned towards the calling
children and looked down at thes.

The men watched in disdain as the wheels of their truck sl:d deeper into
the snow. The driver of the truck hit the gas but all ne got for his
efforts was the saell 2f burning rubber.

The rancher shot the long slimy snake anc proceeded to skin 1t. If he

was lucky he might be able to sell the snake skin to the man 1n town who
made belts and boots.

Peter was fussy about how he ‘liked to eat his pqgches. He touldn’t
stangd to eat the fine hairs so he peeled the peach and would only
eat the peeled fruit.

Lisa bit into the juicv pink and black watermelon. The watermelan |
was delicious but she was constantly spitting out the flat black
kernels since they were so plentiful,

The voung diver came up with a bucketiul of the precious ovsters.
He split them open with a knife and 1n the middle of several oysters
lay the cream coloured gems he was looking tfor.

S
The tiny fish tried to escape but the quick pincers of the lobster
grabbed him before he could swim away. The lobster held on tigntly
and moved his dinner towards his mouth.
The sheep rancher sheared his animals and gathered their curly coats to
take to the market. This year hxng sheep s coats were long ang healthy
and the spinners woulc pay him a good price.

The jogger had forgotten to tie up his shoes t:&htly beiore going
runaing. It was not long before his shoes came undone and he tripped
and fell flat on his face.

Coreen’'s mother decorated a rich chocolate cake for her daughter s
birthday. CLoreen bit into the cake and everyane laughed when they

saw her chocolate-smeared face. ‘Z?

The doctor bent over his patient and listeneag +or & heartheat. Secon
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‘ the doctor removed the instruaent from his ears and shook his head

in despair at his patient’s death,

Leslie tossed a basketful af the yellaw cobs i1nto the troughs for

the pigs to eat.
kernels and cobs included.

The ravenous pigs gulped down the vegetables

The spy sat -domn behind the desk and pulled the top handle towards

"hiam.
with 1mportant secret dpcuments.

To his delight, the wooden compartment of tne desk was filled

The choirmaster sat down at the huge organ and the mus:ic wafted out
ot the tubing and filled the church. The music was very loud as the air
passed through the tubing of the.organ.

The seamstress cut the denim to make the designer Jeans.

The -

strong cotton denim was at times difficult far her to work with as

1t was such a thick weave.

fAlternate Contexts Used 1n
Experiment I Only:

The Smiths enjov the taste

of gin, especiallvy on hot

days. They can make many

cool thirst-guenching cocktalls
from one bottle of good gin.

The children watcned as the
owl flew past them and perched
1tself on a bough of the fir
trébe. The children looked up
.angd sawWw a hest of babv owls

"The dog spotted his target
‘who- was curled up on the porch
lazing_in the sun. The dog
leapt farth and chaseg the
hissing bali of fur up & tree.

The nuns tn the church were all
wearing the same long black and
white qowns and hpoods. Tne novices
donned the outfits whith, as nuns,
thev would wear until they dieao.

The Smitrs hao their friends”
over to play gin. They dealt
several hands-petore they all
got tired ot plaving gin and
decided to cail 1t a night.

Nignttime closed in and 1t was

time for the owl to stalk 1ts .
dinner. The owis soon spotted a
mole 1n the grass and zeroed in

to carrv the creature away. N
The dog was a great neip to the
tarmer decause he herded the

stray animals 1nto the corral.

When one ot the animals strayed,

the oog chased artter 1t.

5
A}

The nuns wére given CFUCiflxes to
wear when they were accepted into
the oroger. Wnen they toak the:ir
vOW ©f Dovertyv the nuns could keep
one ring and this necklace.
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AFPENDIX C

Recital Cgntexts Used in Experiment 2 )

- ‘rue Trials: Contexts with a High Frequency*Embhasxs

Sharks are ferocious sea animals whose jaws are heavily studded with
raws of sharp incisers. Sharks are well egquipped.to tear, grind and
Fhop even the toughest food. '

Trees 1n North America start tn\buﬂ in the Spring and by May they

are covered with abundant Fulxage. Trees L0 the torest néten form snady

zanopies with their thick growth.

The sun 1s like a large ball of fire with the temperature on 1ts surface
-1n the thousands 0f degrees celcius. The sun’'s presence 15 felt the most

in the torrid equatorial countries.

Elood 1s the colour 1t is due to the presence—af 1ran ang nemoglonxn.
Blood can stain most materials and it is very dx%fxcult to cemple:exy
wash gut 1ts rich hue.

Elephants are uell-adéptqd to be aple to grab hold of vegetation

. and shovel 1% intc their mouths. Elephants also keep themselves cool
by sgulrting water over their backs.
Bananas are best for eating when they have ripened just enough.
Bananas 1n ads are painted so that their colour portrays thea as
being at the peak of ripeness.

Mice are just the right size to be able to crawl 1nto spaces which
larger animals cannpot. Mice often cisappear 1nto crevices 100 @inute
ta have been noticea previousiy.

Flowers often have beautiful blossoms which unfoid with the
proper sunshine and rain. Most flowers bloom for a tew weeks betore
thev start %o lose their blossonms.

LJ
iebras have striking contrasting fur which sets them apart trom otner
animals., ZJebras. with theyr ulterna~1nq bands of black.and white
fur, are valued for .their peits.

'Dogs let people know when they are happy or exgrted Just Dy wagging
tervently. Some Co0s such as poodles who arge operateg on unen ney
are pups have very little left to wag with.
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The sky 1s a very beautiful shade on sunny clear days.,. The sky can

be a very bright colour any ‘tine ' of the year, espec:ally in the suamer

on days when there are no clouds. .
LA ' .

Baoks can be so long that they use up ‘alot ot paper. Books that are

very thick are often flipped through by 1mpat1ent readers and

often discarded for 2 thinner one.

The piano 15 a complex musical instrument which has a¥large range

ot notes spaaning several octaves. Pianos are played by compressing the
black and white musical board. -

kangaroos are unusual anizals since the females have a-loose fold of
skin on their abdomens. Kangaroos nurse and carry their babies in
these sacks. ' ' '

Suglr 1s the universal flavouring used to make desserts and candies and
to flavour drinks, Sugar also ogccurs naturally in the tasty Juice of
most fruits -and berries. -

Large deserts have monotonous landscapes composed of dune after
dune as far as the eve can see. Deserts thus often resemhle a vast
brown ocean complete witn r1ppies.

Violins can be plucked or‘struked with a bow toD produce sound.
Violins produce the music they oo because the catgut vibrates when
it 15 plucked or stroked.

Skin 15 an elastic substance uh:ch is covered uxth tiny holes
which allow 1t to breathe. Skin aliows the body's moisture or
sweat to escape through these holes.

Eirds can often be seen noking at the earth in search of
something juicy to eat. Birds often have to tug to get thezr
"slimy dinners out of the ground.

takes are constantly replenishied since several rivers empty into
each one. Lakes are also replenlshed 1n the spring when the snow
melts and runs 1nto the:r bas:ns.

Berries can be boiled with sugar and a thickening agent. Berries
prepared in this way make tas;v preserves which can be spread on
toast and muffins,

Gin can be bought in bottles of various sizes froam the ligquor -
store. bGin comes 1n twenty-six ounce hottles and i1n a smaller
.12e talled a Mickey.

Grapes from France and Italvy are considered the best in the



world. Grapes™froa these regioas.have a1ong hot growing season which
makes them perfect for pressing. - - - . ’
Nurses are most often dresseo in whitejand sometimes in pale
pastels. Nurses must always dress in this type of clothing so that
patients know who they are. . .

Owls often build‘fheir nests in barns or in fir trees. Owls
of different species have different _coloured feathers, different wing&s
spans and lay different coloured eggs. :

Apples are often used inbaking. Apples tend to go very )
well with pastry and taste best when served hnt from.the oven
with a scoop of ice cream :

Dogs, like other animals, are sa1d to have a natural enemy.

Dogs can often be seen in the chase and sometimes they get

hissed at and badly scratched. . . ) .
. t

Farmers use powerful machinery to run'their farms. Faramers need

their machines to lift and move hay and to dr:ve plows and pull

the wagons the harvest 15 loaded on.

Bees provide us with a tastv natural sweetener. BKees produce
this substance from the nectar which™ they collect from the
flowers of many plants. ‘ ‘

Parks are a good place to si1t cown and relax while enjoying
nature. Parks are often used &l noor hour by peaple who want to
sit down to eat lunch or to reag. \

The Earth was once thought to be the shape of & plate. The _
Earth, in fact. looks more like a big blue and white beach dall
suspended 1n space.

"Ballets have to have tne best people per+orming 1n them 11 they

want to make monev. Ballets hire Deaole who have spent many years
of their life in training.

Police most often carrv at least Sne weapon wnenever they
are on duty. Pélice are sgmetimes forced to f1re their weapons 1t
their lives are endangered. :

~
L4

Firplanes are basicallv mogetied on the shape ot a bkru“unxle 1t
15 soaring. #&n airplane’'s parts, hNowever. 4o not flap the way a
bird’'s do. v

Rabblts are-verv soft animals G pet. Rabbits are used

to make soft coats and nats antg thev are alsg used to nake

Y



strokable good luck charms.

Nuns 1n conservative orders aust always wear the same
outfits throughout the year. Nuns are usually dressed in
black and white or grey_and white,

“Stars are veautiful and shiny on a clear night. Stars laok
like shiny points of light 1n the sky and they often appear

to sparikle and twinkle.

Moun s rise majestically from the land and reach far into
the Mountains are sametimes so lnfty that their peaks are
surrounded by cInuds.

Bulls can be dangernus'ﬁeasts eépecially when they lower
their heads and start chasing you. If a bull gefs close
encugh he can spear you badly.

Horses are usually fed from the bales which farmers harvest
1n the sumper. ‘Horses eat this long stiff grass as their main
spurce ot food in the winter.

Champagne 15 fun to drink because of it's sparklxng
quality. Champagneﬁpas to be opened carefully since it has
a tendancy to +roth all over.

‘Air 1s a mixture of elements which surrounds the Earth.
nlr contains an abundant gas which is necessary to the
survival of life on this planet. .
Snow, after a recent fall, covers the ground like a clean

tresh shect. Snow can even make d:rty city streets

cparile and glean. .

kings traditionajly wore robes and. jewelled adornments on their
heads.. A king. during h:is -coronation would have the symbol

ot his power placed on his head

bBears nave beautiful tawny fur which is made into expensive
hate and 'warm coats. bBears are sometimes difficult to see as they
tlenc i1n with the forest underbriush.

whales are gigantic ocean-going mamsals. Whales have often
been Callec the kings-'of the ocean because of their immense
s:ze ano lengin. -

. /
veather 15 used to make all sorts of footwear.
LeBather ;5 usec to make both the uppers and the soles of
mosSt t1Ne 100TwPar.

134
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Cats are good at ridding houses of rodents. Cats can often be
seen chasing these pests and sometimes when they catch them
they eat thea.

True Trials: Contexts with a Low Frequency Emphasis

Sharks give birth to their young just as other fish do. The .
tiny sharks stay with their mother until they are. able
to fend for themselves. -\

Some trees such as the pine, the spruce and the fir keep
‘their foliage year round. These trees' growth 1s stable even
over the winter months.

The sun is over ninety-three million m:les away from the
Earth. The sun would take many of our lifetimes to travel -
to in our fastest spaceship.

Blood is an important thing to donate especially 1f you
have a kind which is rare. Blood banks supply neeﬁy patients
with blood which matches their own.

Elephants are strange-loukiné creatures with their baggy
grey skin. Elephants tend to look old even when they're
young because their skin sags.

Bananas are sometimes bought when they are not ripe. These
bananas are hard to peel, they are bitter and they are usually
a bright leafy colour.

Mice are {airly tame animals and are guite harmiess 14
handled properly. Mice take very little looking after and can
be good companions for.children,

Some flowers smell very pretty, especialiy roses and carnations.
Flowers have been used for many centuries in the making of
perfumes and colognes.

»
" The zebra 15 simiiar to the horse in most of its leg anc
toot structure. The zebra's feet are hard and thick, enabling the
animal to trot over most terrains.

Dogs shoula alwavs wear some 1dentification around their
necks. Many doas are lost every vear because thelr OwWners con t
pPut an aadress on their pet’'sgollar,
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The sky often turns a dull colour just before it is going to rain.
When the sky 1s dismal, 1t is not ‘much fun to.go sailing or
to s1t outdoors. . -

Some boOkS. especially those written for children, are nicely
tllustrated. Books sometimes have photos or nrau:ngs of people,
place ana things in them,

Fianos are raised off the ground and stand on either two or three
supports., The pirano’'s supports are shmetimes made out of curved
wood and can be ornately carved.

hangaroos have very ggod hearing and they tend to startle even
when a sound is far away. The kangaroo will sit up and cock

i1ts head when it hears something.

Sucar can be bought tn a less-refinea and nealthier form than
usual. Tnis'sugar is dark, heavy and moist and has a very distinct
taste to 1t. ‘ '

The desert is a perfect environment for cacti and succulents to
grow 1n. The desert supports & range of unusual large and
small vegetation.

Violins must be carefully protected if they going to be
carried anywhere. Violins most often come with their
own stifi leather container.

Skin can be blemished if it is very greasv. Skin, though,
15 normally moisturized with the natural lubr:ication which
1t produces on a daily basis.

Some birds get their food by diving 1nto jakes and rivers,
These birds swoop down when thev see movement 1n the water and:
eat their catch.

Lakes are filled with aggregates of tTiny chlorophyll-containing
plants. Lakes are sometimes covered with thxs green scum
which accumulates on the shore.

Berries were used as colouring agents before the advent of
synthetic colouring. Red and blue berries were used to tint
tadbrics andg pattery.

Gin 15 only one of several ways to play cards. BGin players
otten form clubs and they get tozether on a reguiar basis to
participate 1n this pastime.

bGrapes are fruit which darken ang sinrivel up wnen drieaz in the
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‘sun. These dried grapes are often used in baking and are
gaten tor snacks.

Nurses need to time the pulses of their patients in a precxse'
manner. Nurses often look at.their second hands in order to
ensure the:ir timing is accuraté.

’
The owl is a carvnivore which stalks its game during the night.
Owls are adept at spotting gQuick animals such as mice and catching
them 1n tnheir sharp grip.
Apples can be peeled. seeded, mashed and boiled with geiat1n
ang then oottled. Apples prepared in this way can be spread on
bread and muffins. :

Some dogs are useful on farms and ranches since they aré good
at nerd:ng up the livestock. These dogs chase the anxmals from
the pasture and into the barn.

Farmers have trad1t:nna11y used animals top do the heavy work
on their tarms. farmers in India still yoke powerful animals
together to do the plowing and carting.

Bees are i1ndustrious i1nsects who are always bu:z:zing around.

kEees can somtimes make so much of a racket that 1t is difficult
to hear even thei&i:fs singing. .

Farks 1n Ontario are often +illed up every night during the summer.
Rany parks provide cleared sites, firewood and showers far their
temporary visitors.

The Earin not only orb:its the sun, 1t also spins on 115 own
axls. The Earth takes twentv-four hours to coaplete one revolution
Cn 11s OWN axis. = :

Ballets have to have the right articles on stage to make the
story seem realistic, Ballets often use furniture and scenilc
backorcos to do this.

Feclice must always keep 1n_touch with their ¢ellow officers
anc with the station. ~Rolice receive their orcers and relay
information while in their cars,

Airplanes can be a pleasant way to travel since entertainment
15 ususily provided on long flights. Airplanes cften show first rate
pietures on their flights.

Rabbits cig holes :n the sides of hills where they store tneir
hoOC anc Sear tnerr young. Kabbits often use these noles to escape
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dowh when they are being chased.

Nuns usually have only two pieces of jewellery. Nuns wear
plain gold or silver rings and a metal or wooden crucifix
around their necks. .

Stars are really like large balls of fire in the universe.
A star’'s spherical shape can be seen i1f one looks through
a powerful telescope.

Mountains are a great source of recreation for skiers.
Mountaing are best for skiing on when they have a good base
and several inches of powder.

Bulls can get very angrv for no apparent reason. HWhen
approaching a bull :t is always best to be cautious especially if
the bull 15 stamping its feet.

Horses will follow you anywhere 1+ you teampt them with sweets.
Horses will eat the cubes right out of your hand without biting,
you.

Champagne 1s made in onlv one European country. Real champagne °
comes from the region bearing the same name which is only about a
hundred miles from Faris.

The air is full of several substances which people are

allergic te. The air can be the carrier of allergens fronm
sources such as plants and trees.

Snow 15 fun to roll into small balls and piich at your friends.
Snow can actually hurt 1f 1t is hurled with great force ar
1¥ 1t has stones in it. .

Kings must rule over and assuame responsibility for
many people. Kkings have an easier time 1f their citizens
are loval to thea.

Bears 1n the Arctic are hard to see because they blend in
so well with the 1ce floes. These bears are often hunted for
thesr beautiful light fur.

Whales are caught by fishermen of several countries. These
whales cre kilied bv using automatic machings whith release
long harpoon-like shafts.

Leatner 1s used to make seats so that horseriders.do not have .
to ride bareback. This leather has to be stitf enough to stana
up to ccnstant riding.
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Cats like to run after anvthing which you throw, Cats especialfy
like to chase after things that roll on the floor or bounce in
the air., - i

False Trials: Contgxts ht

+

Peanuts can be ground +resh to provide a'cklicious smooth
spread. Peanuts prepared 1n this fashion provide a protein-
rich source of food. ‘ : )

i /.-
The grass at a good golf course is kept i1n top-notch
condition. This grass 15 well-watered, especially the
grass around the putting area.

Potatoes are often peeled hefore they are cooked.
Potatoes can also be prepared without peeling them as long as
they are well scrubbed.

Midgets fail to reach adult height because they nave an

absence of the hormones needed for normal growth. Midgets stop
growing at a young age. .
Antiques are priced according to their present cond:tion and
their age. Antigues c¥n be ﬁrzcéless espectally 1+ they are
from an ancient civilization.

The Arctic supports a small number of animal species.
The Arctic’'s wildilife consists mainly oOf aquatigc and sem:i-
aguatic animals.

Porcupines can be fergcious animals when tney are cornered.
The porcupine has one ot the hest cefepse systems 1n the
animal kinagonm.

Water 1s a liquid which is essential to life. Water
guenches thirst and provices the bodvy s celis with enouah
fluid to keep them alive.

Moose sometimes fight for the female of their species.
The male moose charge at each other and coc combat Dy bashing
each others heads. .

Tomatoes are a very versatile tood tor coor:ng. Tomatoes ¢an

be used to form the Dase ©¢ many Sauces anc are very oiten used
1in Italian culsine.

-
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Sguirrels. can often be seen gatnering and eating their food

1n oak trees. Sguirrels break the shells with their teeth and
letr tnem tall to the ground. :

Operds nire those people who have the best voices., Operas
usuallyv nave several sopranos and tenors and a few altos and
basses to pertors the music.

_ Pepper 15 a girong spice used to add flavour to many foods.
Fepper agds quite a tite to most foods especially t+¢ 1t
15 freshiy ground. -

Jungles are f1lled with many animals who live in the trees.
Jungles are rich 1n long vines and creepers whigh enable animals
to SwlnQ trom tree to tree.

“ny
fokyo 15 a verv busy and very large centre in Japan. Tokyo
1% noted for 1ts advanced public transit system ang 1ts
mogern manufacturing sector. .

Liver 1s an i1aportant source o+ essential minerals. Liver
1s helpful 1n enriching the blooo which aids in the
prevention of anemia. -

brass 15 tne material used to make several wmusical
instrumpnts. Brass 15 mostly used to make the horns used 1n
all school banas. - :

The ciraffe 1s an odag 'looking, tall animal. {Siratfes are avbie
to reach high i1nto trees and nibble on buds and leaves other
animals cannct reach.

Truchks are-sometimes fitted with wheels which have deep
treacs. Trughs use these strona rubber wheels to ges
across rouan terrain.,

akes hase somewhat slimy skin covering their whoie body.
"ah€S are sometlmes skinned and then used to make belts,
0eSs &Nd puUrses. *
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are coverec with thousands ot fine }ittle hairs.
es are peeled by manv pepple betore they are eaten because
gon Tt like these hairs,
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watermelon appears to be pink ano spotted with pblack
dots when sliceg. datermelon 1s a pain t0 eat because these
Dlack COTS nave 10 oOe Splt out.
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Oysters are highly valued tar the pre:xous gea they

yield. Oysters produce these gems as a reaction to 1rritants

uh;ch enter their shells,

Lobsters are bottom-feeders which gradb their food in their
pincer-like appen.ages. Lobsters are able to open and close
these appendages very rapidly. - '

Sheep are sheared and their curly hair 1s taken to be
spun. Sheep provide us with the material to make sueaters.
socks and other clothing. ‘ .

Shoes need to be well tied 1f they are useo for joqqzng
or for playing sports. Shoes generally stay tightly tieg 1+
they have several evelets. ’

-

Cakes are delitious when they are covered with a sweet spread.

Cakes oust cool down first, however, pefaore t?e spread can

be applied. 13 \

Doctors use several different instruments in the care of

” . . .
their patients. Doctors often use a device that lets thenm
listen to their patients’ heartoeats,

Pigs have voracious appetites but their main staple 1% a
vellow vegetable., Figs eat not only the wernels but ailso
the cobs as wall, '

lesks are most usetul i+ they nave several places to store
files and writing materials. Desks sometimes have locks on
these compartaments. '

Oraans 1n churches look very 1mpressive due -to the large
ampuni of meial tuding. {roans make sound when air 1s pushea
through this tubing.

Denim 15 verv strong ane t:ghtly woven cotton. Denia

i1s used to make all sorts or clotning such as Jeans. skirts,
ang jackets. '



