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Abstract

Children aged five, seven, and nine were tested on
two different tasks designed to assess their understand-
ing of sentences with contingent relations. The first
task consisted of nonverbal responses to heard sentences;
the second task required verbal answers to questions
about information in tape-recorded sentences. On both
tasks, the test sentences contained the following tempo-
ral and conditional contingency terms: "when," "as soon
as," "before," "after," "if," "unless," "if not," and
"unless_not."

The results indicated that performance varied sig-
nificantly with sentence type and age level. Sentences
containing the connectives "when," "as soon as," and "if"
were understood as early as five years of age, whereas
sentences with "unless" and "unless_not" were extremely
difficult for all age groups. Sentences with "if not,"
"before," and "after" were of intermediate difficulty.

An analysis of error patterns revealed that the connec-
tives "unless" and "unless_not" were systematically mis-
interpreted. The connective "unless" was interpreted as
"if" or "when," and the connective "unless_not" was inter-
preted as "if not" or "when not." The difficulty in under-
standing these connectives was attributed to formal
linguistic factors, rather than underlying conceptual
complexity, for the functionally equivalent terms "if" and

i



"if not" were relatively easy to interpret.

With regard to age differences, there was signi-
ficant developmental improvement between the ages of
five and seven. This improvement resulted, primarily,
from an increased ability to use information contained
in subordinate clauses. Five-year-olds, in contrast to
older children, applied an inappropriate linguistic
processing strategy in which information in subordinate
clauses was selectively discarded. By age seven this
strategy was no longer predominant, and the children
performed quite well with most sentence types.

The implication of these findings is that the ease
of understanding a given expression depends on formal
linguistic complexity as well as underlying conceptual
complexity. Even after the child has acquired the cog-
nitive competence for understanding contingent relations,

he may nonetheless misinterpret sentences which express

those relations if he has not acquired appropriate linguis-

tic processing skills.
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Introduction

Comprehension of Temporal and Conditional Contingency Terms

The ability to understand contingency terms is essen-
tial to linguistic communication, for contingency terms
express critical relations between different events,
thoughts, and actions. The temporal contingency terms
"before" and "after," for example, signal temporal order-
ing (sentences 1 and 2). Logical connectives such as "if"
and "unless" signal conditionality (sentences 3 and 4).

(1) Henry will leave the party before the police

arrive.

(2) Henry will leave the party after the police

arrive.

(3) Henry will leave the party if the police arrive.

(4) Henry will leave the party unless the police

arrive.
As these examples demonstrate, the meaning of a compound
sentence is affected by the meaning of the contingency term.
Sentences (1) through (4) contain propositions concerning
the same two events, yet in each case these events are re-
lated in a different way. In sentences (1) and (2) the
events are temporally related. In (1) the occurrence of
the event in the main clause precedes the occurrence of
the event in the subordinate clause. In sentence (2) this

ordering of events is reversed: the event in the subordinate

-1 -



clause precedes the event in the main clause. In sen-
tences (3) and (4) the events are conditionally related.
In (3) the event in the main clause will occur if the
event in the subordinate clause takes place--i.e., Henry
will leave the party if the police arrive. In sentence
(4) the event in the main clause will occur if the event
in the subordinate clause does not take place--i.e.,
Henry will leave the party if the police do not arrive.

It seems clear on intuitive grounds that the rela-
tions expressed by temporal and conditional connectives
are conceptually complex. It may be expected, therefore,
that these linguistic expressions would be difficult for
children to understand. In fact, this hypothesis has
received support from several empirical studies of lan-
guage comprehension in children. Carey, Blake, and
Amidon (1971), for example, observed that children aged
five and seven made many errors in interpreting temporally
ordered commands such as "Move a red checker one. space
after you move a black checker one space." Furthermore,
these errors could not be attributed to memory limitations
since two-event sentences with "and" were easily inter-
preted. Hatch (1971) and Amidon and Carey (1972) have re-
ported similar results with‘children of the same age groups.
Ferreiro and Sinclair (1971), moreover, have shown that
children up to and even beyond the ages of eight or nine
have difficulty understanding sentences with temporal re-

lations. Since Ferreiro and Sinclair used French-speaking




children as subjects, we may rule out the possibility that
the findings of Carey et al. are specific to the English
language.

With regard to conditional connectives, the empirical
evidence is limited. However, studies of speech produc-
tion indicate that conditional connectives are rather late
to appear in child speech and that during the elementary
school years a high frequency of use correlates with
verbal maturity (Loban, 1963).

The only study which measured children's comprehension
of both temporal and conditional connectives is 0lds' (1968)
investigation of language skills in seven-, nine-, and eleven-
year-old boys. The experimental task in this study con-
sisted of a game in which wooden forms were moved in response
to verbal instructions. Some of the instructions included
sentences with temporal and conditional connectives, e.g.,
"You may move a triangle one space, if you have a circle."
The subject's response to each instruction revealed his
interpretation of the sentence.

It should be noted that this situation invites an inter-
pretation of "if" as "if and only if." That is, for sen-
tences containing "if," the event in the main clause is to
be carried out only if the contingency expressed by the
subordinate clause is met. The sentence "You may move a
triangle one space, if you have a circle," for instance,
indicates that the listener should move the triangle only

if he has a circle; if he does not have a circle, he should




not move the triangle. A similar interpretation is re-
quired of sentences with "unless": the listener is to
carry out the event in the main clause only if the
proposition expressed in the subordinate clause is true.
Although this interpretation is appropriate in everyday
contexts (Springston and Clark, 1973), it has been argued
that logically the conditional term says ﬁothing about
what action will occur if the proposition of the subordi-
nate clause is false (Geis and Swicky, 1971). Consider,
for example, the sentence "Milton will die if he is con-
victed." In this case, the action of the main clause
may occur even if the proposition of the subordinate
clause is false. In view of this, it should be recog-
nized that the interpretation of conditional terms which
was required in Olds' experiment is not necessarily
appropriate in all situations.

The results of 0lds' study indicated that the ability
to understand sentences with temporal and conditional con-
nectives varied with age as well as connective. In general,
older children performed better than younger children on
all connectives. However, regardless of age, some connec-
tives were more easily understood than others. The
affirmative conditional "if," for example, was more easily
understood than the negative conditional "unless." Tem-—
poral contingency terms "before," "after," "when," and "as
soon as" were also more easily understood than "unless."

And, as expected, simple statements like "you may move a



circle one space" were more easily understood than sen-
tences with contingency terms.

In addition to the above findings, 0lds reported
some surprising inconsistencies. The temporal terms
"when," "as soon as," and "after" were equal in difficulty,
but "before" was significantly more difficult than the
others. This observation contrasts with Clark's (1971)
finding that "after" is more difficult for young children
than is "before." 01lds' results are also incompatible
with Ferreiro and Sinclair's (1971) claim that children
first organize temporal relations in terms of simultane-
ous occurrence (e.g., "when"); notions of successive order-
ing emerge at a more advanced level. Thus, according to
Ferreiro and Sinclair, "when" and "as soon as" should be
more easily understood than "before" and "after."

A second inconsistency has to do with the children's
understanding of affirmative conditionals "if" and "should."
0lds predicted that conditional terms would be more dif-
ficult than temporal terms. However, this prediction
derives from a peculiar line of reasoning which is grounded
on neither linguistic nor cognitive evidence but rather on
0lds' intuitions about conditional connectives. According
to 0lds, "the conditional may best be thought of as the
result of combining two sentences, a question and a state-
ment. Temporal contingency, on the other hand, is expressed
within a single sentence by a sentence adverbial" (p. 49).

As an example of 0lds' analysis, consider sentences (5)



and (6):

(5) Abortion will be legalized if Mr. Schultz wins

the election.

(6) Abortion will be legalized before Mr. Schultz

wins the election.
Sentence (5), according to Olds derives from the gquestion
"Will Mr. Schultz be elected?" and the response "Abortion
will be legalized." Sentence (6), in contrast, may be
analyzed as "Abortion will be legalized and then Mr.
Schultz will win the election" but not as "Will Mr. Schultz
win the election? Abortion will be legalized." On the
basis of this analysis, Olds reasoned that conditional
terms should be more difficult to interpret than temporal
terms, since the conditionals link two distinct sentence
structures together whereas the temporal terms employ only
a normal single sentence structure.

In opposition to 0lds' contention, however, it could
be argued that his linguistic assumptions are faulty. For
instance, it is not obvious that sentences with conditional
relations are derived from an underlying question-statement.
Further, even if 0Olds' speculation were correct, it»could
just as easily be applied to sentences with temporal rela-
tions. PFor instance, the sentence "Abortion will be
legalized before Mr. Schultz is elected" could be thought
of as combining the question "When will abortion be legal-
ized?" and the answer "Before Mr. Schultz is elected."

In view of this, 0lds' basis for differentiating conditional




connectives from temporal connectives may not be appro-

priate. Moreover, the data from 0Olds' experiment re-

futed his proposition. Sentences with the affirmative

conditionals "if" and "should" were easily interpreted

by all age groups, though sentences with the temporal

terms "before" and "after" were relatively difficult.
Before considering the implications of 0Olds' data,

it is necessary to mention some of the methodological

flaws which could have influenced the results. First,

the testing procedure was found to produce significant

learning effects during the course of the experiment.

This was probably due to the fact that subjects were tested

in pairs, and verbal communication was permitted. Thus, a

more knowledgeable subject could correct the responses of

his partner. The resulting data, then, would be biased in

favor of overestimating the child's linguistic competence.

More significant, however, is the possibility that informa-

tion was exchanged selectively so that some connectives

and response types were more likely to be corrected than

others. If this oécurred, then the distribution of errors

as well as the total number of errors would have been af-

fected by the testing procedure, and the reported order of

difficulty among connectives would be inaccurate. A second

methodological problem is that Oids' analysis did not in-

clude a classification of error types, so there is no way to

determine how certain constructions were misinterpreted.

Other methodological flaws include the confounding of




temporal connective with clause order and verb tense. 1In
sentences containing "before," the first event was always
included in the second clause (e.g., "Before you move a
circle one space, you may move a diamond one space"). Thus,
the order of occurrence violated the order of mention--the
subject had to carry out the last command first. In sen-
tences containing "after," however, the first event was
always included in the first clause of the sentence (e.g.,
"After you move a diamond one space, you may move a circle
one space"). In this case, the order of occurrence corres-
ponded to the order of mention--the subject could carry out
the commands in the order in which they were heard. Since
there is evidence that the interpretation of sentences with
temporally ordered events is facilitated by placing the
first event in the first clause (Clark, 1971), the perform-
ance differences with "before" and "after" could have re-
sulted from the ordering of clauses.

The comparison of error scores for "when" and "as soon
as" with the error scores for "before" and "after" is con-
founded by verb tense. The connectives "when" and "as soon
as" always occurred with present perfect verbs (e.g., "you
may move a circle as soon as you have moved a diamond").
The connectives "before" and "after," however, always occur-
red with siﬁbie present tense verbs (e.g., "You may move a
circle before you move a diamond"). Thus, the differences
in the ease of understanding these connectives may have

been due to the difference in verb tense. Furthermore,



the use of the present tense verb changes the meaning of
the connectives "when" and "as soon as" so that they sig-
nal successive occurrence rather than simultaneous occur-
rence. In fact, when these terms are combined with a
present perfect verb, they are functionally equivalent

to the temporal order term "after." It is hardly surpris-
ing, therefore, that "when" and "as soon as" would be as
difficult to understand as the temporal order term "after."

The finding that "if" was more easily understood than

the temporal connectives may be explained by differences in

response complexity. Sentences containing "if" required
only one response whereas sentences with "before" and
"after" required two responses. Thus, it could be argued
that the temporally ordered instructions placed a greater
demand on memory than did the conditional instructions.
Despite the shortcomings of 0lds' experiment it is a
provocative starting point for further research. It has
demonstrated that the child's ability to understand sen-
tences with temporal and conditional relations improves
subsfantially between the ages of seven and eleven. Fur-
thermore, 0lds' data suggest that the connectives which
express temporal and conditional relations vary widely in
ease of interpretation. The question is how can such dif-
ferences be explained? Why are some connectives acquired
at an earlier age than others? Why are some connectives

difficult for children of all ages?
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Clark's Semantic Feature Hypothesis

Eve Clark (1971) proposes that the differences in dif-
ficulty among connectives may be explained in terms of a
linguistic analysis of semantic features. Although this
view has been criticized on theoretical and empirical
grounds (e.g., Bolinger, 1965; Amidon and Carey, 1972), a
detailed description of Clark's theory is warranted in
view of the fact that this is the only theory which provides
both a linguistic analysis of word meaning as well as a de-
velopmental account of how words are learned. Following
this description of Clark's view, opposing arguments and
evidence will be considered.

According to Clark (1971), the meaning of a word can
be represented as a set of components arranged hierarchi-
cally. In addition, each component has both a positive
and a negative value. The first component for temporal
terms is Time. +Time indicates that the words containing
this feature refer to some aspect of time. The next feature
is Simultaneous. +Simultaneous designates a punctual re-
lation, and -Simultaneous designates a serial relation. The
third feature for temporal terms is Prior. +Prior signifies
that one event precedes another; -Prior signifies that one
event follows another. Since these features are hier-
archically related, +Time dominates Simultaneous, and
-Simultaneous dominates #*Prior.

Using the above analysis, it is possible to categorize

temporal connectives in terms of semantic features. Thus,
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according to Clark, "when" and "as soon as" are +Time
and +Simultaneous. "Before" is +Time, ~Simultaneous, and

+Prior; and "after" is +Time, -Simultaneous, and -Prior:

+Time

=Simul taneous +Simultaneous
///////\\\\\\ "as soon as"

-Prior +Prior "when"
"after" "before"

If we apply Clark's technique to the analysis of con-
ditional connectives, the superordinate feature could be
+Conditionality, and subordinate features could be
+Occurrence and -—-Occurrence. Thus, "if" may be specified
as +Conditionality and +Occurrence; "unless" may be speci-
fied as +Conditionality and -Occurrence.

Clark maintains, moreover, that the components des-
cribed in the linguistic analysis have a psychological
reality in actual language performance. That is, Clark
proposes that the meaning of a word is learned one feature
at a time, beginning with the most superordinate feature.
Thus, Time is learned before Simultaneous, and Simultaneous
is learned before Prior. Furthermore, the positive value
of each component is learned before its negative value,
e.g., +Simultaneous before -Simultaneous, and +Occurrence
before -Occurrence.

It follows from this that "before" should be acquired

earlier than "after" since "before" is +Prior rather than
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~Prior. Similarly, "if" should be acquired earlier than
"unless" since "if" is +Occurrence rather than -Occurrence.
This analysis may explain the performance differences
observed in children's understanding of conditional and
temporal connectives: "If" is more easily understood than
"unless" (0lds, 1968), and "before" is more easily under-
stood than "after" (Clark, 1971).

Despite this empirical support, however, it has been
argued that the semantic feature hypothesis is, in prin-
ciple, inadequate both in defining the meaning of words as
well as in describing how words are cognitively represented.
Bolinger (1965), for instance, notes that the selection of
semantic features 1s arbitrary. Thus, the feature hier-
archies posited by Clark may reflect nothing more than the
intuitions of a linguist. The temporal term "before," for
example, could be specified as +Time, -Simultaneous, and
-Subsequent rather than +Time, -Simultaneous, and +Prior.
In addition, Bolinger maintains that there is no principled
limit to the number of components used to define any given
word. +Time, for instance, could be further subdivided
into +Locative and -Place. In fact, these features are
sometimes included in Clark's analysis of temporal terms
(cf. Clark, 1969 and Clark, 1971).

Another problem relates to Miller's (1969) claim that
semantic features do not describe the way in which lexical
information is psychologically organized and stored. In

understanding negations, for example, Miller argues that
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the listener must have his leXical information organized
in such a manner that he can determine which features of
a definition are denied by the negation and which features
are true despite the negation. In sentences such as (7),
for instance, the noun "king" contains the features
+Animate, +Male, and +Sovereign, but only the most speci-
fic feature (+Sovereign) is negated.

(7) Richard is not a king.

The problem becomes more complicated if we consider the
fact that the semantic content of a given noun often de-
pends on the context in which the noun occurs. In sen-
tence (8), for example, none of the features of the noun
"king" are negated. In this case, the negation denies only
that Richard is a "good" king; it does not deny that
Richard is +Animate, +Male, and +Sovereign.

(8) Richard is not a good king.

In order to understand negative sentences of this
type, the listener must be able to organize the structure
of his lexicon according to the information contained in
the entire sentence. Thus, the particular semantic feature
hierarchy for any given word will not describe how that
word 1is understood when the listener actually hears a sen-
tence. .

Bransford makes a similar point in asserting that
language comprehension typically involves the integration
of extralinguistic knowledge (Bransford, Barclay, and

Franks, 1972; Bransford and Franks, 1972). For example, if
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the listener understands a sentence like (9), he also
knows that the assertions in sentences (1), (11), and (12)
are true.
(9) Janet's former secretary is now her husband.

(L0) Janet's former secretary was a man.

(11) Janet is married.

(12) Janet's husband is not her secretary.
The information expressed in (10), (11), and (12), however,
cannot be derived from a list of semantic features. The

word "secretary," for instance, does not contain the feature
+Masculine, yet the listener knows that the secretary was

a man. Similarly, "Janet" does not contain the feature
+Married, yet the listener knows that Janet is married.
Such information can be derived only if the listener under-
stands the relation between words in a given context. The
semantic analysis of individual words, therefore, may be
irrelevant to what the speaker-hearer actually does when

he uses language. As Perfetti (1972) concluded in a recent
review of research and theories of semantic structure:
"There is no reason to suppose that semantic analysis is
accomplished simply by a set of semantic features plus in-
terpretive rules for combining the features of individual
words.... Semantic features as abstract components of in-

dividual words seems a questionable notion" (p. 255).

Linguistic Processing Strategies

Slobin (1971) and Bever (1970a) have presented a view

of language use which derives from general principles of



15

information processing. This approach does not attempt
to specify the semantic structure of the lexicon, but
rather offers an account of the processes involved in
speech perception and production. The basic contention
here is that language use is constrained by performance
variables such as attention, memory, and strategies for
organizing information. Thus, the ability to interpret
or produce sentences depends not only on semantic know-
ledge, but also on general perceptual-cognitive skills.
The relevance of this view to Clark's linguistic analysis
of semantic features will become apparent in a later dis-
cussion of empirical research in language acquisition.
Before considering the empirical data, however, the
theoretical arguments of Slobin and Bever will be outlined
in detail.

Slobin (1971) argues that since language is produced
and received in rapid temporal sequence, the mechanisms
for understanding and producing sentences must be related
to general perceptual and performance programming principles:
"The short term limitations under which children operate are
universal human limitations on sentence processing, and they
are based on general perceptual and information-processing
principles. The nature of their development can be revealed
by the general psychology of perceptual development” (1971,
p. 341).

Similarly, Bever (197a) proposes that the child's lin-

guistic competence is necessarily linked to his language
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performance (as in talking and listening) and is therefore
constrained by universal principles of perception and
memory. As Bever argues: "Every specific strategy of
speech perception is a special case of a general principle
of perception, at least in the sense that no general per-
ceptual laws may be violated by a language specific stra-
tegy" (1970a, p. 327).

Bever proposed, moreover, that language development
may be characterized as the acquisition of perceptual stra-
tegies for organizing information contained in the external
structure of language (the actual appearance of words in
sentences) according to internal structure relations (under-
lying actor, action, object relations). Consider, for ex-
ample, the following:

(13) The social worker hijacked the airplane.

(14) The airplane was hijacked by the social worker.
If the listener is to understand these sentences he must
be able to determine the underlying relation between "social

worker," "hijacking," and "airplane." That is, he must
have the ability to derive internal actor-action-object re-
lations from external word sequences. The above sentences
differ in external form, but they nonetheless share a
common internal structure. In both sentences "social
worker" is the internal actor (or logical subject) and
"dirplané"is the object of the "hijacking"” action. The

listener must derive these internal relations in order to

comprehend sentences in his language. Conversley, the
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speaker must generate external word sequences from internal
structure if he is to produce meaningful utterances.

These language skills, according to Bever, are essen-—
tially cognitive, and they may be described in terms of
strategies for organizing linguistic information. More-
over, the particular strategies available to the listener
at any given level of development will determine the way
in which sentences are interpreted and produced. Two-year-
olds, for example, sometimes reverse actor-object relations
in simple passive sentences even though they correctly in-
terpret simple active declarative (SAAD) sentences (Bever,
Mehler, Valian, Epstein, and Morrissey, 1970). Specifically,
two-year-olds can act-out with toy props SAAD sentences
such as (15), but their performance is random with passive
sentences such as (16).

(15) The girl kicks the boy.

(16) The boy is kicked by the girl.

The fact that sentences like (13) are correctly interpreted
indicates that the two-year-old has required the notions of
reference and predication. In addition, the random per-
formance with passive sentences indicates that he can dis-
criminate between SAAD sentences (which he understands)

and simple passive sentences (which he does not understand).
If this were not the case, he would treat passive sentences
as though they were active sentences, and his performance
would be poorer than random.

At three years of age the child consistently reverses
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actor-object relations when interpreting passive sentences
like (16). Thus, "The boy is kicked by the girl," is
acted-out as "the boy kicks the girl" (Bever et al., 1970).
These observations are surprising as they imply that the
ability to interpret passive constructions actually de-
clines between the ages of two and three. Nonetheless,
Bever argues that the three-year-old's performance is

more advanced developmentally than that of the two-year-
old. Since the three-year-old's errors are systematic,
they suggest the existence of an active information process-
ing strategy in which the structural relations of the sen-
tence are consistently analyzed in terms of sequential and
syntactic information (i.e., Strategy A).

Strategy A: Any Noun-Verb-Noun (NVN) Ssequence with-
in a potential internal unit in the
surface structure corresponds to "actor-
action-object."

Other observations have demonstrated that children's
strategies often involve the selective omission of informa-
tion. Children aged 1.5 to 2.5, for example, do not per-
form well in acting-out sentences like (17) and (18).
Frequently, they omit the second action (Bever et al., 1970).

(17) The cow jumped and walked away.

(18) The cow that jumped walked away.

Since it is the first event which is consistently selected
for the acting-out response, Strategy B seems to apply:

Strategy B: The first NVN sequence corresponds to
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"actor-action-object."
Children who are able to act-out both events in sentence
(17), however, act-out only the main clause in sentence
(18). Apparently, these children have learned to discrimi-
nate main clauses from subordinate relative clauses, and
they have modified Strategy B accordingly:

Strategy C: The NVN sequence of the main clause

corresponds to "actor-action-~object."

In a related experiment, Bever and Morrissey (forth-
coming) observed that children aged 2.5 use Strategy C
when asked to repeat sentences with subordinate clauses.
Thus, sentence (18) is repeated as "The cow walked away."
Furthermore, Smith and McMahon (1970) reported that Strategy
C is effective in adult language functioning. In this ex-
periment adult subjects were presented with compound sen-
tences containing the connectives "before" and "after."

A question such as "What happened first?" or "What happened
second?" followed each sentence. Error scores as well as
response latencies were measured, and the resulting data in-
dicated that information in main clauses was more easily
remembered than information in subordinate clauses.

This evidence suggests that the early strategies which
dominate the child's language functioning may continue to
operate throughout development. As new strategies emerge
and become dominant, old strategies are subordinated but
not replaced. If this view is correct, it may be possible

to describe language acquisition as a developmental change
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in linguistic processing strategies. By implication, an
important task for the developmental psycholinguist is
that of specifying the strategies used by children of dif-
ferent ages. How do strategies for speech perception and
production change with development? Can these strategies
account for variation in the ease of understanding dif-
ferent linguistic expressions?

Although the research is limited, there is some
evidence that children's difficulty in understanding tem-
poral connectives may be attributed to the application of
inappropriate strategies for organizing information. For
example, Clark (1972) observed that children aged 3.0 to
5.0 tended to apply an order of mention strategy (Strategy
D) to the interpretation of sentences with "before" and
"after."

Strategy D: The order of occurrence of events

corresponds to the order of mention-

in the. sentence.
Thus, sentences such as (19) and (20) were correctly acted-
out, but sentences (21) and (22) were consistently misinter-
preted.

(19) He jumped the gate before he patted the dog.

(20) After he jumped the gate, he patted the dog.

(21) Before he patted the dog, he jumped the gate.

(22) He patted the dog after he jumped the gate.

By the age of 5.5 or 6, however, Strategy D is no

longer predominant. As Amidon and Carey (1972) observed,
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kindergarten children applied Strategy C (attending to
main clauses) to the interpretation of temporally ordered
commands. Thus, sentences containing a subordinate clause
(23-26) were consistently misinterpreted, as the subject
carried out only the main clause event and ignored the
subordiante clause event. Sentences which did not contain
a subordinate clause (27 and 28), however, were correctly
interpreted.
(23) Move a blue plane before you move a red plane.
(24) Move a red plane after you move a blue plane.
(25) Before you move a red plane, méve a blue plane.
(26) After you move a blue plane, move a red plane.
(27) Move a blue plane first; move a red plane last.
(28) Move a red plane last; move a blue plane first.
Since all of the above sentence types expressed the
same sort of relation between events, the poor performance
with sentences (23) through (26) cannot be attributed to
underlying conceptual complexity. Rather, the difficulty
seems to be due to syntactic factors. Namely, sentences
(23) through (26) contain a subordinate construction where-
as sentences (27) and (28) contain two independent clauses
When subjects were given 20 training trials in which
their responses to sentences with "before" and "after"
were corrected, they showed significant improvement on a
posttest with new materials. In fact, the error scores for
these subjects were significantly lower than would have

been predicted on the basis of chance responding. In
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contrast, control subjects, who received 20 practice trials
but no feedback, showed no improvement on the posttest.

Since the improvement of subjects receiving feedback
was so rapid, we may conclude that the children possessed
an underlying competence for interpreting sentences with
"before" and "after." The effect of training with feed-
back, therefore, must have been to encourage a change in
processing strategy. Once children were informed of their
errors they applied a different strategy in which both
commands were carried out. In the absence of feedback,
however, performance was poor due to the predominance of
an inappropriate strategy (i.e., Strategy C).

The above discussion demonstrates the way in which
linguistic information processing strategies can account
for difficulty in understanding various temporal markers.
Clark's semantic feature hypothesis, by contrast, is in-
adequate. According to Clark's analysis "first" and "last,”
as they are used in sentences (27) and (28), are analogous
to "before" and "after." That is, "first" and "last" can
be specified in terms of Time, Simultaneous, and Prior,
and therefore, they should be as difficult to interpret as
"before" and "after." The fact that sentences with "first"
and "last" were so much easier than sentences with "before"
and "after" suggests that syntactic factors, rather than
semantic features are relevant. However, if Clark's seman-
tic feature hypothesis is rejected, then how can we account

for the observed differences in performance with "before"
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versus "after" (Clark, 1972) and "if" versus "unless"
(Olds, 1968)7?

A possible explanation for the differential difficulty
of "before" and "after" is found in Bever's description
of the perceptual-cognitive strategies used in organizing
linguistic information. Bever (1970b) claims that in com-
prehending sentences with ordered events the listener or-
ganizes relations by starting with the first event; other
events are subsidiary. It follows from this that if the
first event is easily accessible, then interpretation of
the sentence will be facilitated. Moreover, since informa-
tion contained in the main clause of a sentence is primary
(Strategy C), first events should be more accessible if
they are contained in a main clause than if they are con-
tained 1in a subordinate clause. As a consequence, sentences
in which the first event is contained within the main clause
will be more easily interpreted than sentences in which the
first event is contained in the subordinate clause. Since
sentences with "before" always contain the first event in
the main clause, these sentences should be more easily under-
stood than sentences with "after" in which the first event
is always contained in the subordinate clause.

The differences in performance with "if" versus "unless"
could also be explained in terms of linguistic processing
principles. It has been shown, for example, that, ceteris
paribus, negative information is more difficult to inter-

pret than is affirmative information (Wason, 1959; Slobin,
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1966). Thus, it is to be expected that the term "unless,"
which specifies a negative conditional relation between
two events, would be more difficult than the term "if"
which specifies an affirmative conditional relation. It
should be noted, however, that this explanation does not
distinguish what is linguistically complex from what is
cognitively complex. A second argument, outlined below,
provides a more detailed explanation and a possible means
of differentiating linguistic factors from cognitive factors.

First, it seems reasonable to propose that understand-
ing sentences with contingent relations implies knowing the
circumstances in which the event in the main clause will
take place. That is, the listener should know what proposi-
tion must be true in orxrder for the main clause to be true.
It could be argued further that such information is more
accessible in sentences with "if" than in sentences with
"unless." In sentence (29), for example, this information
is obtained by simply deleting "if" from the subordinate
clause, but in (30) by deleting "unless" and negating the
subordinate clause.

(29) Mr. Waltham will move to Berkeley if the stock

market crashes.
(30) Mr. Waltham will move to Berkeley unless the
stock market crashes.

If the above explanation is correct, then it should

follow that sentences with "if not" would be easily inter-

preted, as in these cases the critical information as to
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when the main clause event may occur is readily avail-
able in the surface structure. For example, in sentence
(31) the proposition which must be true in order for the
main clause to be true is "if the stock market does not
crash."

(31) Mr. waltham will move to Berkeley if the stock

market does not crash.

An additional prediction, implied by the above argument,
is that sentences with "unless_not" should be relatively
difficult. In sentence (32), for example, the surface
structure of the subordinate clause does not directly ex-
press the proposition "if the stock market crashes"” (which
must be true in order for the main clause to be true).
Rather, this information must be derived through a recoding
of information expressed in the subordinate clause.

(32) Mr. Waltham will move to Berkeley unless the

stock market does not crash.

It should be noted that the linguistic processing argu-
ment outlined above has suggested predictions which are un-
explained by a cognitive account. Namely, according to the
linguistic processing view, "if" should be more easily
interpreted than "unless_not" even though these expressions
signal the same underlying conceptual relation. Also,

"if not" should be more easily interpreted than "unless"
even though these terms signal the same conceptual relation.

The discussion, thus far, has focused primarily on the

ability to effectively use a given linguistic expression;
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the acquisition of concepts, independent of language has
been largely ignored. Nevertheless, there is clearly a
point at which general level of cognitive organization
affects what is understood in language. For example, if
the child has not acquired the concept of sequential order-
ing then he can hardly be expected to understand temporal
contingency terms. Similarly, if he has no notion of con-
ditionality, he is not likely to understand logical connec-
tives. Slobin (1971) has proposed, moreover, that the
rate and order of development of semantic notions proceeds
in accordance with universal principles of congitive devel-
opment. This proposition, of course, applies to the de-
velopment of semantic intentions rather than the formal
marking of intentions. In actual speech performance, there
is often a lag between the child's semantic intentions and
his ability to express those intentions in language.
Similarly, there is often a discrepancy between the child's
knowledge of ﬁhe world and his ability to understand that
knowledge when expressed in language. As Slobin (1971)
states: "Cognitive development and linguistic development
do not run off in unison. The child must find linguistic
means to express his intentions. The means can be easily
accessible ... or quite unaccessible .... The problem is:
What makes a given linguistic means of expression more or
less accessible to the child?" (p. 313).

It is this problem which was considered in the present

study of children's understanding of sentences with temporal
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and conditional relations. At what age are different tem-
poral and conditional expressions understood? What is the
order of difficulty among tempofal and conditional con-
nectives? What strategies do children use to interpret
sentences with temporal and conditional relations? How do
these strategies change with age?

Research Problem

In an attempt to answer the questions mentioned above,
children aged 5, 7, and 9 were tested on two experimental
tasks designed to assess comprehension of sentences with
temporal and conditional connectives. The connectives
selected for investigation included the temporal terms
"when," "as soon as," "before," and "after," and the con-
ditional terms "unless," "if not," and "unless_not."

Although information about this aspect of language
learning is limited, the findings of previous experiments
and theoretical arguments suggest some useful hypotheses.
For instance, most investigations have revealed a develop-
mental trend toward improved psycholinguistic functioning.
Therefore, it is to be expected that older children would
perform better than younger children on the language tasks
of the present research.

It is also expected, however, that, within age groups,
there would be substantial variation in the ease with which
different connectives are understood and used. This pre-
diction derives from research demonstrating that the ease

of understanding a given expression depends on the conceptual
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complexity of the underlying relation as well as the formal
linguistic complexity of the expression. For example,
Ferreiro and Sinclair (1971) have shown that temporal order
terms such as "before" and "after" are more difficult than
simultaneous terms such as "when" and "as soon as." This
finding is consistent with their argument that temporal
order relations are cognitively more complex than simultane-
ous occurrence relations.

On the other hand, Clark (1971) reported that "after”
is acquired at a later age than "before," and this finding
is unexplained by general cognitive factors. As an alter-
native explanation, Bever (1970b) has offered an account
based on two principles of psycholinguistic functioning:

1) listeners tend to organize temporal relations by begin-
ning with the first event, and 2) information in main clauses
is more accessible than information in subordinate clauses.
Since sentences with "before" contain the first event in

the main clause, such sentences should be more easily inter-
preted than sentences with "after," which contain the first
event in the subordinate clause.

With regard to conditional connectives, 0lds' (1968)
research has shown that the negative conditional term "unless"
is more difficult than the affirmative conditional term "if."
This finding is compatible with the linguistic processing
analysis outlined previously and also with the cognitive
analysis detailed below.

In a cognitive analysis, the affirmative conditional
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term may be thought of as expressing a conjunctive rela-
tion: if A then B. The negative conditional term, in
contrast, expresses a disjunctive relation: if not A4,

then B. Since disjunctive concepts are, in general, more
difficult than conjunctive concepts (Kofsky, 1966), it

seems reasonable that the disjunctive relation specified

by the negative conditional "unless” would be more dif-
ficult than the conjunctive relation specified by the affirm-
ative conditional "if."

Another finding reported in Olds' (1968) study is that
the conditional expression "unless" was more difficult than
"if not." Since these expressions are conceptually equiva-
lent, the cognitive analysis cannot explain the differences
in ease of comprehension. However, the lingiustic process-
ing approach outlined previously can account for this find-
ing in terms of differences in the accessibility of critical
information. That is, information about when the event in
the main clause can occur is more accessible in sentences
with "if not" than in sentences with "unless." With sen-
tences containing "if not," such information is derived
simply by deleting the term "if" from the subordinate clause.
With sentences containing "unless," however, the connective
"unless" must be deleted and the action of the subordinate
clause must be negated.

There has been no research comparing the comprehension
of "unless_not" with "if," "if not," and "unless." None-

theless, it follows from the linguistic processing analysis
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that "unless_not" would be more difficult than "if."

This prediction derives from the argument that informa-
tion about when the main clause event can occur is more
accessible in sentences with "if" than with "unless_not."
According to the cognitive analysis, however, there should
be no difference in the ease of interpreting these terms.
With regard to the comparison of "unless_not" with "unless"
and "if not," the linguistic processing account again leads
to predictions which contrast with those of the cognitive
analysis. For example, in the comparison of "unless_not"
with "unless," the linguistic analysis predicts no differ-
ence in the ease of comprehension, since both expressions
involve a recoding of surface structure information. The
cognitive analysis, however, predicts that "unless_not"
should be more easily understood than "unless," since
"unless not" expresses an affirmative conditional relation
whereas "unless" expresses a negative conditionai relation.
In the comparison of "unless _not" with "if not," the lin-
guistic analysis suggests that "unless_not" should be more
difficult than "if not" since sentences with "unless_not"
must be recoded in order to determine when the main clause
event can occur. However, in the cognitive model, "if not"
should be more difficult than "unless_not," since "if not"
expresses a negative conditional relation whereas "unless_
not" expresses an affirmative conditional relation. 1In
view of these inconsistencies, any conclusions regarding

the relative difficulty of "unless not" seem unwarranted in
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the absence of empirical data.

Considering the general comparison of temporal terms
with conditional terms, it follows from the cognitive
analysis that conditional terms would be more difficult.
This prediction is based on the fact that conditional
terms are often used to express logical propositions
(e.g., if X then Y), which require advanced cognitive skills.
Temporal terms, however, express time relations or sequen-
tial ordering notions (e.g., first X then Y), which are ac-
quired relatively early in development. However, this
prediction has been refuted by empirical evidence. In Olds'
(1968) experiment, the conditional term "if" was no more
difficult than the temporal term "when." In addition, "if"
was more easily understood than the temporal order terms
"before" and "after." These findings suggest that children,
by the age of five or so, may have already acgquired notions
of conditionality. There is little reason, therefore, to
predict differences in the ease of interpreting conditional
terms versus temporal terms.

In addition to linguistic and cognitive complexity,
other factors which have been shown to affect language com-
prehension include clause ordering, order of mention of
events, and semantic constraint. With regard to clause
ordering, Smith and McMahon (1970) observed that compre-
hension in adults was facilitated by presenting the main
clause first in heard sentences. In view of this, it is

reasonable to predict that clause ordering would have similar
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effects on the language comprehension of children.

The order of mention of events was investigated by
Clark (1971). Using preschoolers as subjects, Clark found
that sentences with temporal order terms were more easily
interpreted if the order of mention corresponded to the
actual order of occurrence of events. If these observa-
tions apply to older children as well, then sentences with
"before" and "after" should be more easily understood if
the first event heard is the first to occur.

Semantic constraint between events was found to facil-
itate the preschooler's comprehension of passive construc-
tions (Bever, 1970a). That is, sentences such as "The
mother patted the dog" were more easily understood than
sentences such as "The dog patted the mother." It might
be expected, therefore, that semantic constraint between
events would facilitate comprehension of sentences with
contingent relations.

The hypotheses discussed above may be summarized as
follows:

1. The ability to interpret sentences with contingent

relations will improve with age.

2. The ease of interpreting sentences with contingent
relations will vary according to the surface de-
vice used to express those relations.

3. The ease of interpreting sentences with contingent
relations will vary according to the conceptual

complexity of the expressed relation.
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4. Sentences in which the subordinate clause is first

will be more difficult than sentences in which

the subordinate clause is last.

5. Sentences in which the order of mention of events

violates the order of actual occurrence will be

more difficult than sentences in which the order

of mention corresponds to the order of occurrence.

6. Sentences in which the degree of semantic con-

straint between events is low will be more dif-

ficult than sentences in which the degree of

semantic constraint is high.
Specific hypotheses regarding the order

among connectives (predictions 2 and 3), may

of difficulty

be outlined as

follows:
Predicted Order of Difficulty
Linguistic
Contingency Terms Processing Analysis Cognitive Analysis
"when" vs.
"as soon as" = =
"when" & "as "before" & "after">
soon as" vs. "when" & "as soon
"before" & "after" ? as"
"after" vs. "before" "after" > "before" =
"if not" vs. "if" = "if not" > "if"
"unless" vs. "if" "unless" > "if" "unless" > "if"
"unless_not" vs. "if" | "unless_not" > wif" =
"unless" vs. "if not" | "unless" > "if not" =
"unless_not" vs. "unless_hot" > "if | "if not" > "unless_
"if not" not" not"
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Linguistic
Contingency Terms Processing Analysis Cognitive Analysis
"unless_not" vs. "unless" > "unless_
"unless" = not"
conditional terms conditional >
vs. temporal terms ? temporal

In order to test the predictions listed above, the
present investigation examined the error scores of two dif-
ferent language tasks according to age level and sentence
type. In addition, a comparison of age-level differences
within each sentence type was used to determine the age at
which particular contingency terms were understood. If
performance was found to improve significantly with some
connectives and not with others, this would suggest an
order of acquisition among different linguistic expressions.
However, if performance improved uniformly among all connec-
tives, this wéuld suggest that the developmental change in-
volved the acquisition of some general linguistic or cog-
nitive skills rather than the learning of specific word
meanings. For example, an increasing ability to remember
information contained in subordinate clauses would affect
all sentence types equally.

A detailed examination of specific error types was ex-
pected to provide information about the strategies children
use when they misinterpret sentences with contingent rela-
tions. A comprison of error patterns across age levels
would reveal the way in which interpretation strategies
change with development. Moreover, if certain kinds of

errors declined with age, whereas others did not, this would
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indicate which specific skills underlie general psycho-
linguistic development during the elementary school years.

To minimize the effects of task-specific performance,
two different comprehension tests were used. The first
consisted of nonverbal responses to heard sentences; the
second consisted of verbal responses to guestions about
information contained in heard sentences. Although these
two tasks differed considerably, it was expected that they
would nonetheless yield compatible results.

Method

Design

Children of three age groups were tested on two experi-
mental tasks designed to assess their understanding of sen-
tences with temporal and conditional connectives. The first
task consisted of nonverbal responses to 32 test sentences.
The second task was a question and answer game with 32 dif-
ferent test sentences. The order of presentation of these
two tasks was randomized with the restriction that half of
the female subjects and half of the male subjects in each
age group received the comprehension task followed by the
elicited production task; the remaining subjects received
the tasks in reverse order.
Subjects

A total of 48 elementary school children served as
subjects. There were 16 kindergarten children, 16 second-
graders, and 16 fourth~graders. Within each age group

half of the subjects were males and half were females.
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Task 1l:

Materials: Each of the following connectives appeared
four times in a list of 32 test sentences: "“"when," "as
soon as," "before," "after," "if," "if not," "unless," and
"unless not." The basic sentence types were as follows:

(1) You move the car (when) the light comes on.

(2) (When) the light comes on, you move the car.
Connectives were assigned to the above sentence types in
such a way that each connective appeared two times in sen-
tence (1) and two times in sentence (2). The resulting
test sentences were ordered randomly with the restriction
that within each block of eight test sentences, each con-
nective occurred once and each sentence type occurred four
times. A second list of sentences was arranged in reverse-
random order.

Each test sentence was printed on a three-by-five card
for use in a game in which the experimenter read the sen-
tence and the subject responded by moving a car along a
specially designed gameboard. This gameboard contained a
series of painted squares which formed a roadway. A small
blue light, Which could be switched on or off by the ex-
perimenter, was mounted on a corner of the gameboard.

Procedure: Each subject was tested individually by
the same (female) experimenter. Instructions were as
follows:

(Subject's name), I'd like you to try a (another)

new game. I'm going to put this car at the be-
ginning of the road -- like this. And you're
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going to move the car along the road -- like
this -- one square at a time. These cards,
which I'll read to you, will tell you when you
can move the car. Sometimes you move the car
when the light is on (light turned on), and
sometimes you move the car when the light is
not on (light off). Sometimes you won't move
the car at all. You have to listen to what

I say and look at the light. Do you have any
questions? O0.K., let's try some for practice.
This card says, 'The light comes on, and you
move the car' (light comes on immediately after
the sentence -- subject moves car). Fine.
Let's try another one. 'The light does not
come on, and you move the car' (light off ~--
subject moves car). O0.K., now this one. 'The
light comes on, and you move the car' (light
off -- subject does not move car). O.K. 'The
light does not come on and you move the car'
(light on -~ subject does not move car). Good.
Do you understand the game now? All right,
let's put the car back at the starting point,
and I'll read the rest of these cards to you.

The subject's responses were corrected, if necessary,
during the four practice trials. However, no feedback
was provided during the actual testing session.

The light on the gameboard was turned on or off accord-
ing to a prior assignment of stimulus conditions. In a
positive stimulus condition the light was turned on imme-
diately after the test sentence. In a negative stimulus
condition the light remained off. The assignment of stim-
ulus condition to test sentences was randomly determined
with the following constraints: 1) In the list of 32 test
sentences, each connective appeared two times when the
light was turned on and two times when the light was not
turned on; 2) within each block of eight sentences, the
light was turned on four times; 3) each of the two sen-

tence types appeared sixteen times when the light was turned
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on and sixteen times when the light was not turned on. By
manipulating the stimulus conditions in this manner, a
nonresponse was appropriate on half of the trials for each
connective. Thus, any response biases were evenly distri-
buted among connectives.

Task 2:

Materials: As in the first task, the test materials
consisted of 32 sentences, each of which contained one of
the following connectives: "when," "as soon as," "before,"
"after," "if," "if not," "unless," "unless_not." Of the
32 test sentences, no two sentences were the same. A typ-
ical sentence, for example, was "The elephant will eat the
peanuts before the monkey climbs the rope."

The eight connectives were randomly assigned to the
32 sentences with the constraints that: 1) within each
block of eight sentences each connective appeared one
time; 2) between blocks of eight sentences, each connec-
tive appeared in two sentences in which the main clause
was first and in two sentences in which the subordinate
clause was first. This procedure was replicated seven times
with the restriction that, between lists, each connective
appeared one time with each of the 32 sentences (see Appendix
A for List 1).

Procedure: The eight lists of 32 sentences were tape-
recorded and assigned to subjects in a random manner. Each
subject heard only one list; and each list was presented to

two subjects in each age group (one male and one female).
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Subjects were tested individually, as in Task 1.
This task, however, consisted of a question-answer game
in which the subject heard a tape-recorded sentence fol-
lowed by a question about the information contained in the
sentence.

Instructions were as follows:

(Subject's name), I'd like you to try a

(another) new game. This is a game where you

listen to sentences and answer questions.

When I turn on this tape~-recorder, you'll hear

a voice. When the voice stops, I'll ask you

a question. You should listen carefully, and

try to remember what you hear. Are you ready

to begin? O0O.K., I'll turn on the tape-

recorder.

After each sentence, the experimenter asked one of

the following questions:

A) "What' question - question refers only to the
event in the main clause of the sentence (e.g.,
"What will the elephant do?").

B) "When" question ~ question refers to the relation
between the event in the main clause and the event
in the subordinate clause (e.g., "When will the
elephant eat the peanuts?"). In this case, only
the subordinate clause is questioned.

The assignment of guestion type to sentence was randomized
and balanced according to the following procedure:

1) Questions A and B appeared four times in each block of
eight sentences (two times after a sentence in which the

main clause was first, and two times after a sentence in

which the subordinate clause was first); 2) between blocks
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of eight sentences, questions A and B each appeared two
times with each connective.
As each question was answered the experimenter re-
corded on paper the subject's response.
Results

Effects of Age Level and Sentence Type

Table 1 summarizes the results of Task 1 by present-
ing the error scores of each age group for each sentence
type. Table 2 summarizes the error scores for "when"
questions on Task 2. An inspection of these data suggests
that the ease of understanding sentences with contingent
relations varies with both age level and sentence type.

As the column totals in Tables 1 and 2 indicate, there is

a developmental decline in error frequency, with most of
the improvement occurring between the ages of five and
seven. In addition, a comparison of the row totals in
Tables 1 and 2 reveals substantial variation in error fre-
guency for different sentence types. Sentences containing
the connectives "when," "as soon as," and "if" were easily
understood, whereas sentences with "if not," "after," and
"before" were somewhat difficult. Sentences containing the
connectives "unless" and "unless_not" were extremely dif-
ficult. Moreover, as can be seen in Table 1, the error
frequencies on Task 1 were significantly higher than random
for sentences with "unless" and "unless_not" (p < .05),

though they were significantly lower than random for
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sentences with "when," "as soon as," "if," "if not,"
"before," and "after" (p < .05). The probability of a
correct response on this task, given random performance,
was .50.

It should be noted that the children's performance on
the first task closely paralleled their performance on the
second task with "when" questions. In both cases there
was substantial improvement between the ages of five and
seven and only slight improvement between seven and nine.
More important, however, is the observation that the order
of difficulty among connectives on Task 1 was approximately
the same as that on Task 2. 1In fact, a Spearman's rank
correlation comparing the order of difficulty among connec-
tives on Task 1 with that of Task 2 was highly significant
(r = .94, p < .01).

Table 3 summarizes the error scores for "what" questions
on Task 2 according to age level and sentence type. These
data suggest a developmental trend toward improved perform-
ance, although it is clear that "what" questions were
relatively easy for all age groups. As Table 4 shows, "what"
questions resulted in significantly fewer errors than did
"when" questions.

In order to determine whether the age level and sen-
tence type effects were significant, the data summarized
in Tables 1, 2, and 3 were analyzed in separate two-factor
analyses of variance for a split-plot design with fixed

effects (Edwards, 1964). In this design, subjects are
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nested within age levels, sixteen subjects per age.
These analyses demonstrated that both age level and sen-
tence type had a significant effect on the child's ability
to comprehend sentences with contingent relations. As
shown in Table 5, error scores on Task 1 varied significant-
ly with age level (p < .0l) as well as sentence type
(p < .01). 1In addition, the interaction between age and
sentence type was significant (p < .0l1). 1In Table 6 it can
be seen that error scores for "when" questions in Task 2
also varied significantly with age level (p < .01) and sen-
tence type (p < .10). The error scores for "what" ques-
tions, however, varied only with age level (p < .05) and
not with sentence type (see Table 7).

Specific age level and sentence type effects were
analyzed in separate post hoc Scheffé tests according to
the procedure outlined by Hays (1963). With regard to age
level, these tests indicated that most of the developmental
improvement in understanding sentences with contingent re-
lations occurs between the ages of five and seven. As shown
in Tables 8 and 9, the five~year-olds' error scores were
significantly higher than those of the seven- and nine-year-
olds for Task 1 as well as for "when" questions of Task 2.
The differences between seven-~ and nine-year-olds, however,
were insignificant. For "what" questions of Task 2 the
only significant age differences observed were between the
five- and nine-year-olds.

A comparison of the mean error scores for each sentence
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type on Task 1 is presented in Table 1lla and summarized

in Table 1llb. The corresponding data for "when" ques-

tions of Task 2 are shown in Tables 12a and 12b. From

these data it is apparent that the connectives "unless"

and "unless_not" were significantly more difficult than

all others, with the exception of "before" on Task 2.

In this case, the difference in error scores for "unless_
not" and "before" was not significant, though there was a
tendency for "unless_not" to be more difficult than "before."

It is significant that "unless" and "unless_not" were
found to be more difficult than "if not"” and "if," for
these pairs of terms are functionally equivalent; i.e.,
"unless" and "if not" both express an underlying negative
conditional relation, and "if" and "unless_not" both ex-
press an underlying affirmative conditional relation.

The comparison of "if" with "if not" yielded no signi-
ficant differences, though there was a tendency on both
tasks for "if not" to be more difficult than "if." There
was also a tendency on Task 1 for "unless_not" to be more
difficult than "unless," but on Task 2 this trend was re-
versed.

The error scores for the terms "when," "as soon as,"
"if," "if not," and "after" did not differ from each other
to a significant degree. Although the temporal order terms
"before" and "after" tended to be more difficult than the
simultaneous occurrence terms "when" and "as soon as,"

this difference was significant only for the comparison of
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"before" with "when" and "as soon as."

In order to specify which sentence types differen-
tiated five~year~olds from older children, the mean error
scores fof different age groups were compared within each
sentence type by means of separate Scheffé tests. Since
the performance of seven-year-olds was so similar to that
of nine-year-olds, the scores for these two age groups
were pooled. Thus, for each sentence type, the mean error
score of seven- and nine-year-olds was compared to the
mean error score of five-year-olds. The results of these
comparisons for Task 1 are presented in Table 13 and repre-
sented graphically in Figure 1. For Task 2, these compari-
sons are presented in Table 14 and graphed in Figure 2.

As these data indicate, on both tasks, the error scores of
five-year-olds were significantly higher than the error

scores of seven- and nine-year-olds on all sentence types

except those containing the connectives "if" and "unless_not."

For sentences containing "if," the difference between the
five-year-olds' mean error score and that of the seven- and
nine-year-olds just missed significance on both tasks

(p < .10). There was a trend toward developmental improve-
ment with "unless," but, the age comparisons were signifi-
cant only on Task 1. With "unless_not," there was a trend
toward improvement with age on Task 2, but on Task 1 these
age differences were reversed, i.e., five-year-olds made sig-
nificantly fewer errors with "unless_not" than did seven-

and nine-year-olds. It should be noted, however, that the
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"superior” performance of five-year-olds was nonetheless

significantly poorer than random. Thus, there is no in-

dication that five~year-olds actually understood the con-
nective "unless not"; rather, they were merely less con-

sistent in misinterpreting these sentence types than were
older children.

Response Analysis

As an extension of the above observations, the sub-
jects' responses on each task were categorized and examined
for frequency of occurrence. For the first task, incorrect
responses were classified into two kinds of errors. For
the second task, answers to "when" questions were classi-
fied as either incorrect or correct. The incorrect respon-
ses were then categorized into two kinds of errors; correct
responses were categorized according to the contingency
term used by the subject. The results of these analyses
are detailed in the following discussion.

In Task 1 there were two kinds of errors which could
occur: (a) Commission errors, where the.subject carried
out the action of the main clause in inappropriate situa-
tions; and (b) Omission errors, where the subject failed
to carry out the action of the main clause in appropriate
situations. Table 15 presents the total number of commis-
sion and omission errors for each of the three age groups.
As these data suggest, the difference between the frequency
of commissions versus omissions was insignificant for both

seven- and nine-year-olds. Five-year-olds, however, made
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significantly more commission errors than omission errors

(z = 4.597, p < .01). PFurthermore, the frequency of com-
mission errors showed a significant decline with age, where-
as the frequency of omission errors remained relatively
constant. As the analysis of variance in Table 16 demon-
strates, age level significantly affected the number of
commission errors (p < .0l). Specifically, as shown in
Table 17, the five~year-olds made significantly more com-
mission errors than did seven-~ or nine-year-olds.

Table 18 presents the number of commission errors,
omission errors, and correct responses for each sentence
type at each age level. Here it can be seen that the
five-year-olds' tendency to make commission errors appeared
with all sentence types. That is, for each sentence type,
the number of commission errors tended to be greater than
the number of omission errors. Among seven- and nine-year-
olds, however, the number of commission errors for each
sentence type was approximately the same as the number of
omission errors.

It should be noted, when examining the data in Table 18,
that the commission and omission errors for each sentence
type did not always occur in the same stimulus condition.
Consider, for example, the following sentence: "You move
the car if the light does not come on." This sentence in-
dicates that the subject should respond only in a negative
stimulus condition (i.e., "light off"). A response in a

positive stimulus condition, in this case, is a commission
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error; a nonresponse in a negative stimulus condition is
an omission error. In contrast, the sentence "You move
the car if the light comes on" indicates that the subject
should respond only in a positive stimulus condition.
For this sentence,‘a response in a negative stimulus con-
dition is a commission error, and a nonresponse in a pos-
itive stimulus condition is an omission error.

In view of the relationship between stimulus condi-
tion and error type, sentences may be categorized accord-

ing to when commission and omission errors can occur.

That is, for sentences with "before," "if not," and "unless,'
commission errors occur only in positive stimulus condi-
tions, and omission errors occur only in negative stimulus
conditions. For sentences with "when," "as soon as,"” "if,"
"after," and "unless_not," commission errors occur only

in negative stimulus conditions; and omission errors occur
only in positive stimulus conditions.

The importance of detailing these relationships is to
determine whether the variation in error scores for dif-
ferent sentence types is attributed to the interaction of
stimulus condition and response type. For example, if
children always responded in a positive stimulus condition
and never responded in a negative stimulus condition, this

' "as soon as,"

would result in perfect scores for "when,'
"if," "after” and "unless not.” An inspection of the data

in Table 18 reveals that this distribution of errors did
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not emerge in the results. In fact, the two most difficult
sentence types "unless" and "unless_not" involved differ-
ent stimulus-response relationships.

Although the interaction of stimulus condition and
response type does not appear as a dominant factor, it
could nonetheless have a limited effect on performance.

Evidence supporting this hypothesis is found in a compari-

son of combined error scores for "if not," "unless," and
"before," with the combined error scores for "when," "as
soon as," "if," "after,"” and "unless_not." It should be

noted here that the terms "if not," "unless" and "before"
involve a stimulus-response relationship in which a re-
sponse is appropriate only in a negative stimulus condi-
tion; a nonresponse is appropriate only in a positive stimu-
lus condition. For the remaining terms, a response is
appropriate only in a positive stimulus condition, and a
nonresponse is appropriate only in a negative stimulus
condition. The results of this comparison are presented
in Table 19. It can be seen, from these data, that the
combined error scores for "if not," "unless," and "before"
were significantly higher at all age levels than the com-
bined error scores for the remaining sentence types. That
is, sentences which required a response in a negative
stimulus condition tended to be more difficult than sen-
tences which required a response in a positive stimulus
condition.

On the other hand, there is evidence that the
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distribution of errors reflects an interpretation strategy
rather than a response bias. Namely, children had a simi-
lar distribution of errors on Task 2 even though this task
did not involve negative stimulus conditions. On Task 2,
as on Task 1, the combined error scores for "if not,"
"unless," and "before" were significantly greater for all
age groups than the combined error scores for all other
sentence types. These data are presented in Table 20.

Such evidence indicates that the terms "if not," "unless,”
and "before" are relatively difficult to interpret, regard-
less of task-specific factors such as the interaction be-
tween stimulus condition and response type. In addition,
it should be mentioned that during the practice trials,
children had little difficulty responding in negative con-
ditions or not responding in positive conditions. That is,
responses to sentences such as "The light comes on, and

you do not move the car" or "The light does not come on,
and you move the car" were easily carried out. It should
be noticed that with these practice sentences, the appro-
priate response was either a nonresponse in a positive
stimulus condition or a response in a negative stimulus
condition. Moreover, a detailed analysis of errors in Task
2 reveals that the difficulty in understanding contingency
terms is attributed to the child's mininterpretation of the
sentences he hears rather than to the response complexity
of a particular task. These results are described more

extensively following a general description of the response
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analysis for Task 2.

For Task 2, errors for "when" questions were classi-
fied into two categories: (a) Content errors, where the
subject either failed to respond or provided incorrect in-
formation about the event contained in the subordinate
clause; and (b) Relation errors where the subject ex-
pressed an incorrect relation between events. The latter
category consisted of answers in which the subject accurately
described the event in the subordinate clause but failed to
use appropriate contingency terms to describe the relation
between events. Examples of each type of error are pre-
sented in the sequence below.

Test sentence: Ken will read a book before Mary draws

a picture.

Question: When will Ken read a book?

Content error: Before Mary bakes a cake.

Relation error: After Mary draws a picture.

Correct response: Before Mary draws a picture.

With respect to the correct responses for "when" ques-
tions, it should be mentioned that answers were scored as
correct whenever appropriate information was expressed,
regardless of whether the answer was a verbatim reproduc-
tion of material contained in the test sentence. Thus, the

contingency term "when," for example, was acceptable in
answering questions about sentences containing the connec-
tive "as soon as." Also, "when" was acceptable for sen-

tences containing "if" since, as Anderson (1972) points out,
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these two terms are often interchangeable in actual lan-
guage use.

Table 21 presents the number of content and relation
errors for each age group. These data were analyzed in
two separate one-factor analyses of variance to determine
the effects of age level on the frequency of errors in
each category. As shown in Tables 22 and 23, age level
had a significant effect on the frequency of both content
errors and relation errors. It is notable, however, that
as the frequency of content errors decreased with age, the
frequency of relation errors increased. Specifically,
five-year-olds made more content errors (p < .0l) and
fewer relation errors (p < .01l) than did the combined groups
of seven- and nine-year-olds (see Tables 24 and 25).

The developmental decline in content errors demon-
strated that the ability to retain and verbalize informa-
tion contained in subordinate clauses improved with age.
However, the ability to express contingent relations be~
tween clauses did not improve with age; otherwise the fre-
quency of relation errors would have decreased concomitantly
with the decline in content errors. What the increase in
relation errors suggests is that older children tended to
express incorrect relations between events even though they
had acquired the skills necessary for retaining and des-
cribing the events contained in subordinate clauses.

This point is clearly demonstrated if we examine, for

each age group, the likelihood of a correct response,
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given that the event in the subordinate clause was
remembered. For five-year-olds, responses were correct
in 61% (81/132) of the instances in which the subordinate
clause event was described. For seven-year-olds the
ratio was 64% (128/200), and for nine-year-olds it was 66%
(121/198). Comparing the proportion of correct responses
of five-year-olds (.61l) with the combined mean proportion
of seven~ and nine-year-olds (.65) it can be seen that
older children did not differ from‘the five-year~olds in
their ability to express contingent relations (z = 1.00,
p > .05).

Table 26 lists the total number of content and rela-
tion errors for each sentence type. Two separate analyses
of variance, summarized in Tables 27 and 28, reveal that
sentence type significantly affected the frequency of
relation e;rors (p < .01), but did not affect the fre-
quency of content errors (p > .05). Thus, it can be seen
that the ability to retain and express a relation between
events in a heard sentence varied according to the con-
nective introducing the subordinate clause. The ability
to retain and express information about the event in the
subordinate clause, however, was unaffected by the connec-
tive.

Another way of analyzing these data is to compare
sentence types in terms of the frequency with which subjects
expressed an appropriate relation, given that the event con-

tained in the subordinate clause was remembered and expressed.
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These data are reported in Table 29. For sentences con-
taining "when," subjects were more likely than not to ex-
press a correct relation if they described the event in

the subordinate clause (2 = 6.84, p < .01l). Similar find-
ings were observed in subjects' responses to sentences
containing "if" (z = 6.70, p < .01), "as soon as" (z = 5.83,

p < .01). "after" (z = 3.68, p < .01), and "if not" (z = 2.63,
p < .01l). For sentences containing "before," however, sub-
jects were no more likely to express a correct relation than
an incorrect one (z = .52, p > .05). With "unless" (z = 7.00,
P < .01) and "unless_not" (z = 4.04, p < .0l1), subjects were
more likely to express an incorrect relation than a correct
one.

The finding that some sentence types resulted in in-
correct responses even when the event in the subordinate
clause was accurately described suggests that the contin-
gency terms contained in these sentences may have been
systematically misinterpreted. This hypothesis is supported
by the analysis of specific relation errors for each sen-
tence type. As can be seen in Table 30, certain sentence
types resulted in a consistent use of incorrect contin-
gency terms. For example, when children answered guestions
about sentences containing "unless," they typically ex-
pressed relations in which the event in the main clause
was contingent on the occurrence of the event in the sub-
ordinate clause; i.e., they verbalized a relation which

was opposite in meaning to that of the test sentence.
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Frequently, subjects used the contingency terms "if" and
"when" in their answers. In fact, these terms comprised
72% (43/60) of the relation errors for sentences contain-
ing "unless." This frequency is greater than that of all
other types of relation errors combined (X? = 11.27, p <
.001). For sentences containing "unless not," children
tended to express relations in which the occurrence of

the event in the main clause was contingent on the non-
occurrence of the event in the subordinate clause. Speci-
fically, subjects used the connectives "if not" and "when_
not" to describe the relation between events. The fre-
quency of occurrence of these two connectives was 69%
(38/55), significantly greater than the frequency of all
others (X* = 8.04, p < .0l). For sentences containing

"if not," relation errors consisted of the terms "if,"
"when" and "as soon as" in 83% of the instances (X? = 10.67,
P < .01). Thus, there was a tendency for "if not" to be
remembered and expressed as a relation in which the event
in the main clause was contingent on the occurrence of the
event in the subordinate clause. Of the relation errors
for sentences with "after," 100% (21/21) consisted of the
term "when" (X? = 10.00, p < .0l). There were no instan-
ces in which "after" was recalled and expressed as "before."
Relation errors for sentences with "before" consisted of
the simultaneous terms "when" and "as soon as" in 75%
(21/28) of the cases (X2 = 7.00, p < .0l). The frequency

of relation errors for "if" and "when" was extremely low,
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and, in consequence, no error type predominated. Errors
for "as soon as," however, consisted of the temporal order
term "after" in 100% (10/10) of all instances (X2 = 6.40,
p < .01).

Table 31 presents a classification of all correct
responses according to sentence type and contingency term
used by the subject. Here it can be seen that the connec-
tive "when" was always used for sentences containing "when"
and frequently used for sentences containing "as soon as,"
"if," and "unless_not." Similarly, the connective "when_
not" was .frequently used for sentences containing "if not"

and "unless." The connective "if," however, occurred only
with sentences containing "if" and "unless_not"; and the
connective "if not" occurred only with sentences containing
"if not" and "unless." The connective "as soon as" was
used only for sentences containing "as soon as" and "when."
Thué, although "when" was frequently used to answer ques-
tions about the relation between events in a heard sentence,
it is clear that subjects discriminated between the eight
different connectives included in the test sentences. Had
this not been the case, the contingency terms used by the
subjects would not have varied according to the contingency

term of the test sentence.

Semantic Constraint

In order to assess the effect of semantic constraint on
the ease of comprehension, two independent judges were asked

to score each test sentence for Task 2 in terms of plausi-
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bility of the relation between events. The scores could
range from one to ten, with a score of one indicating a
highly improbable relation (e.g., "The customer will buy
the vase if it is broken") and a score of ten indicating

a highly probable relation (e.g., "The customer will buy
the vase unless it is broken"). The interjudge correla-
tion of the resulting scores was .51, significant beyond
the .01 level. It was appropriate, therefore, to combine
the two sets of scores so that each test sentence received
a single semantic rating based on the mean of two independ-
ent judgments. The semantic scores for each sentence type
were then computed and analyzed in a single-factor analysis
of variance. Table 32 reports the mean semantic rating

for each of the eight sentence types. As these data in-
dicate, the differences between connectives were very small;
there were no mean scores below 4.00 and none above 5.56.
Furthermore, the analysis of variance in Table 33 demon-
strates that the semantic scores did not vary significantly
with different connectives (p > .05). Thus, the variation
in error scores for different connectives could not be at-
tributed to systematic variation in the semantic constraint
of different sentence types.

Table 34 presents the exrror scores and correct response
scores of each age group for sentences which were high ver-
sus low in semantic constraint. Sentences high in semantic
constraint were those which received a rating above the

overall mean score of 5.03; sentences low in semantic
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constraint were those which received a rating below the
mean. The data in Table 35 were analyzed in three sepa-
rate chi-square tests, one for each age level. The re-
sults indicated that semantic constraint had no effect on
performance.

Clause Order

The effect of clause order on the ease of comprehension
was analyzed in separate t-tests for correlated measure-
ments. For each age group on each task, the mean error
score for seniences in which the main clause occurred first
was compared to the mean error score for sentences in which
the main clause occurred second.

These results indicated that the effects of clause
ordering varied with age level as well as the type of task
used. On Task 1, clause order had no effect on the error
scores of five- and nine-year-olds, but it significantly
affected the error scores of seven~year-olds. For seven-
year-olds, sentences were more easily interpreted if the
main clause occurred first than if it occurred second
(p < .05).

Tables 36 and 37 summarize the error scores, according
to clause order, for Task 2. 1In Table 36 it can be seen
that for "what" questions, clause order significantly af-
fected the performance of five- and seven-year-olds: sen-
tences in which the main clause occurred second were easier

than sentences in which the main clause occurred first. The



58

performance of nine~year-olds, however, was unaffected by
clause order as "what" questions were easily answered re-
gardless of the order in which clauses were presented.
For "when" gquestions, clause order significantly affected
the performance of children in all age groups: sentences
in which the main clause occurred first were easier than
sentences in which the main clause occurred second.

The results for Task 2 are related, in part, to re-
cency effects. Since "what" questions referred to the
event contained in the main clause of the test sentence,
it is expected that these questions would be more easily
answered when the main clause was the last clause heard
by the subject. Similarly, since "when" guestions refer-
red to information contained in the subordinate clause of
the sentence, it should follow that these questions would
be more easily answered when the subordinate clause occur-
red last.

Order of mention of events

The effect of order of mention of events on the ease
of comprehension was analyzed according to the procedure
described above, i.e., separate t~tests for correlated
measurements. In this case, however, the data were limited
to the error scores for temporal order terms "before" and
"after." These were the only connectives in which events
were ordered in time, and therefore, the only sentence
types for which an order of mention analysis was appro-

priate. Sentences in which the order of mention corresponded
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to the order of occurrence of events included: (1) sen-
tences with "after" in which the main clause was second,
and (2) sentences with "before" in which the main clause
was first. Sentences in which the order of mention vio-
lated the order of occurrence of events included: (1)
sentences with "after" in which the main clause was first,
and (2) sentences with "before" in which the main clause
was second.

Table 38 summarizes the error scores of Task 1 for
each age group according to the order of mention of events
in the test sentences with "before" and "after." Tables
39 and 40 summarize the error scores, according to order
of mention, for Task 2. These results clearly demonstrate
that the order of mention of events had no significant
effect on children's ability to understand and use sentences
with temporal order relations.

Task Order

Table 41 compares error frequencies according to the
ordering of experimental tasks. As these data indicate,
Task 1 was no more difficult if it was presented first
rather than second. Similarly "when" questions of Task 2
were no more difficult if they were presented first rather
than second.

Discussion

Overview of Results

The child's understanding and use of sentences with

temporal and conditional connectives varies with both
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sentence type and age level. Some sentence types, such as
those containing "unless" and "unless_not," are difficult
at all age levels. Even nine-year-olds systematically mis-
interpret these conditional connectives. Other connec-
tives, in contrast, are understood as early as five-years
of age. These include the connectives "when," "as soon as"
and "if." The temporal order terms "before" and "after"-
and the negative conditional "if not" are of intermediate
difficulty. With regard to age differences, there is sub-
stantial improvement between the ages of five and seven.
This improvement, moreover, is attributed primarily to an
increased ability to use information expressed in sub-
ordinate clauses.

The ordering of clauses was found to affect performance
in some situations, but these results were attributed to
recency effects rather than clause order per se.

Variables which did not affect the child's ability to
understand and use sentences with contingency terms in-
cluded the order in which events were mentioned and the
degree of semantic constraint between events.

The results mentioned above are considered here in
relation to the specific hypotheses presented in the intro-
duction. Further analyses of these results and relevant
theoretical implications are discussed in subsequent sec-
tions.

Hypothesis 1l: The ability to interpret sentences with con-

tingent relations will improve with age.
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This hypothesis is supported by the findings of both
experimental tasks. In general, older children performed
better than younger children, with most of the develop-
mental progress occurring between the ages of five and
seven. For Task 1 as well as for "when" questions of
Task 2, seven- and nine-year-olds made significantly fewer
errors than did five-year-olds. That is, older children
were more skilled in interpreting and using sentences with
contingent relations than were five-year-olds.

This developmental change cannot be attributed to
general memory factors, for performance with "what" ques-
tions of Task 2 failed to show similar improvement between
the ages of five and seven. 1In fact, error scores for
"what" questions did not decline significantly until nine
yvears of age. This suggests that factors other than general
memory skills are responsible for the developmental differ-
ences observed with Task 1 and with "when" guestions of
Task 2. If this were not the case, then the rate of improve-
ment would have been parallel in all three situations.

An examination of age differences in error scores for
each connective revealed significant improvement on Task 1
for all connectives except "if" and "unless_not." With
regard to "if," there was a trend toward improvement with
age which just missed significance. With "unless_not," how-
ever, there was a significant increase in errors with age.
That is, seven- and nine-year-olds made more errors with

sentences containing "unless_not" than did five~year-olds.
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This finding is probably attributable to the fact that five-
year-olds were simply less systematic in misinterpreting
"unless_not" than were seven- and nine-year-olds. That is,
although all age groups tended to misinterpret "unless_not"
as "if not," the five-year-olds were inclined to disregard
the negative marker "not." Thus, they correctly inter-
preted "unless not" as "if" on thirty-three percent of the
trials. It should be noted, further, that five-year-olds
made similar responses to "if not." That is, they occa-
sionally disregarded the negative marker "not" and inter-
preted "if not" as "if" on thirty-one percent of the trials.

For "when" questions of Task 2, performance improved
with age on all connectives except "if" and "unless." Al-
though there was a developmental trend toward reduced
errors, the age differences for "if" and "unless" did not
reach statistical significance.

Hypothesis 2: The ease of interpreting sentences with con-
tingent relations will vary according to the surface
device used to express those relations.

As predicted, the contingency term "unless" was sig-
nificantly more difficult than the term "if not," despite
the fact that these two expressions are functionally equiva-
lent in underlying meaning. Similarly, the term "unless_not"
was significantly more difficult than the term "if." There
were no significant differences observed, however, in the
error scores for "before" versus "after." In fact, there

was a trend in a direction opposite to that predicted by Bever
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(1970b). Possible explanations for these findings will be
considered shortly.

With respect to the conditional terms, an analysis of
error patterns for Task 1 indicated that performance with
"unless" and "unless_not" was significantly poorer than
random for all age groups. In addition, the analysis of
errors for "when" questions of Task 2 revealed that chil-
dren were more likely to make an incorrect response than
a correct one for sentences containing "unless" and "unless_
not."” What these high error scores suggest is that the con-
nectives were systematically misinterpreted. This proposi-
tion receives further support from the response analysis
for "when" questions? the connective "unless" was often
remembered and expressed as an affirmative conditional
(e.g., "if") or a simultaneous temporal term (e.g., "when");
"unless_not" was often remembered and expressed as a nega-
tive conditional (e.g., "if not") or nonsimultaneous tem-
poral term (e.g., "when_not").

The reason for these systematic misinterpretations is un-
clear. However, it seems reasonable that such errors might
be related to the availability of negative markers in the
surface structure. For instance, sentences with "if not"
and "unless" both.express negative conditional relations
in which the occurrence of the event in the main clause is
contingent on the nonoccurrence of the event in the sub-
ordinate clause. In sentences with "if not" the negation

is signaled by the negative marker "not," which immediately
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precedes the verb of the subordinate clause. In sen~
tences with’"unless," however, the negation must be de-
rived as part of the meaning of "unless" and then applied
to the verb (or action) of the subordinate clause. As a
result of this difference, it could be that the negative
marker in "if not" is more easily noticed and interpreted
than is the negation expressed by "unless." If this is
the case, then it is to be expected that errors in inter-
preting sentences with "unless" would reflect a tendency
to disregard the negation, i.e., "unless" would be inter-
preted as an affirmative conditional term.

For the reasons outlined above, the negative marker
in "unless_not" would be easily noticed, due to the pres-
ence of "not" in the subordinate clause. Thus, there
would be a tendency to misinterpret "unless_not" as a nega-
tive conditional term.

The finding regarding temporal order terms could per-
haps be explained by task-specific factors. As noted pre-
viously, children tended to misinterpret temporal order
terms as signaling simultaneous relations. On Task 1 this
would have the effect of facilitating performance with
"after," since in these cases the correct response was to
carry out the main clause event when the subordinate clause
event occurred. Thus, if the child interpreted "after"
as "when," his responses would be appropriate. On the other
hand, if he interpreted "before" as "when" his responses

would be inappropriate, since in these cases the correct
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response was to carry out the main clause event when the
subordinate clause event did not occur.

The problem with the above explanation is that it
does not account for the fact that "before" tended to be
more difficult than "after " even in answering "when"
questions. In this situation, the tendency td misinter-
pret temporal order terms as signaling éimultaneous occur-
rence would have resulted in increased errors for "after"
as well as "before." Thus, the observed difference in
error frequency for these terms on Task 2 could not be
attributed to the child's tendency to substitute the simul-
taneous term "when" for the temporal order terms "before"
and "after." In view of this, it might be proposed that
sentences with "after," were more easily comprehended than
sentences with "before." It should be remembered, however,
that the differences in error frequency were not statisti-
cally significant, so any definite conclusion regarding
the relative difficulty of these terms is unwarranted.

A more interesting issue is that these findings are
inconsistent with the prediction of Bever (1970b) and
Clark (1972). According to their views, "after" should be
more difficult than "before." The fact that this was not
observed in the present study may indicate that previous
results were specific to certain age groups or to certain
experimental conditions. For instance, Clark used preschool
children as subjécts, and her experimental task required

carrying out two temporally ordered responses. It may be
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that the advantage of hearing the first event in the main

clause (as in sentences with "before") is effective only

during the early stages of language learning or only when
two ordered responses are required. This argument is sup-
ported by the fact that several recent studies with
elementary school children have failed to find significant
differences in the ease of interpreting sentences with

"before" wversus "after" (Hatch, 1971; Ferreiro & Sinclair,

1971; Amidon & Carey, 1972).

Hypothesis 3: The ease of interpreting sentences with con-
tingent relations will vary according to the conceptual
complexity of the underlying relation.

Hypotheses based on the conceptual complexity of the
contingent relation received little support from the pres-
ent investigation. In fact, certain findings seem to con-
tradict the cognitive analysis. On both tasks, the temporal
order terms "before" and "after" tended to be more difficult
than the simultaneous occurrence terms "when" and "as soon
as," but the differences in error scores were significant
only for the comparison of "before" with "when" and "as
soon as." The negative conditional term "unless," as pre-
dicted, was more difficult than the affirmative conditional
term "if." Also, there was a tendency for "if not" to be
more difficult than "if," but the difference was not signi-
ficant.

A finding which was clearly inconsistent with the cog-

nitive analysis was that "unless" and "unless_not" were of
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equal difficulty, even though "unless" expresses a negative
conditional relation and "unless_not" expresses an affirma-
tive conditional relation. Another problem for the cogni-
tive analysis is the finding that "unless" was significantly
more difficult than "if not," and "unless_not" was signi-
ficantly more difficult than "if." Since these pairs of
terms express the same underlying relation, such differences
in the ease of comprehension are unexplained by conceptual
complexity.

The cognitive analysis is also unable to explain the
finding that the conditional terms "if" and "if not" were
no more difficult than the temporal terms "when" and "as
soon as." Since the conditional connectives are often used
to express logical propositions, it is reasonable to sup-
pose that they would be more difficult than connectives
which express time relations. The fact that this was not
the case indicates that the analysis of conceptual complex-
ity used here is inadequate as a predictor of the ease with
which conditional and temporal terms will be understood.

In general, the findings described above lead to the
conclusion that the underlying conceptual complexity of
temporal and conditional relations had very little effect
on the elementary school child's ability to use sentences
which expreés such relations. A possible explanation for
this is that the children tested in this study had already
acquired many of the concepts expressed by temporal and

conditional connectives. Thus, the variation in performance
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with different sentence types was attributed, primarily,
to the formal linguistic complexity of the expression
rather than the cognitive difficulty involved in under-
standing those relations per se. It is significant, in
this regard, that on Task 1 performance was better than
random for all connectives except "unless" and "unless_
not." Thus, the children must have had a fairly complete
understanding of the temporal and conditional relations
signaled by the remaining connectives ("when," "as soon
as," "before," "after," "if," and "if not ").

Hypothesis 4: Sentences in which the subordinate clause

is first will be more difficult than sentences in

which the subordinate clause is last.

The effect of clause order depended on the age of the
listener as well as the type of language task used to as-
sess comprehension. In answering questions about informa-
tion contained in the subordinate clause of a heard sen-
tence (i.e., "when" questions), children of all age levels
performed better when the subordinate clause occurred last
than when it occurred first. On the other hand, if the
question referred to information contained in the main
clause (i.e., "what" questions), then performance of five-
and seven-year-olds was improved by placing the subordinate
clause first and the main clause last. For nine-year-olds,
however, the ordering of clauses had no effect on the
ability to express information contained in the main clause

of a sentence. On Task 1 the ordering of clauses affected
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performance only in seven-year-olds. In this case, as
predicted, sentences in which the subordinate clause oc-
qurred last were more easily interpreted than sentences
in which the subordinate clause occurred first.

To some extent these clause order effects may be at-
tributed to general memory factors -~ the most recent
information (i.e., the last thing heard) is expected to
be the most accessible. Thus, guestions about information
contained in subordinate clauses are easier if the sub-
ordinate clause occurs last in a heard sentence than if it
occurs first. Similarly, questions about information con-
tained in main clauses are easier if the main clause occurs
last than if it occurs first. The only exception is the
observation that clause order had no effect on the nine-year-
0ld's retention of information contained in main clauses.
This exception is probably attributed to a general improve-
ment in memory. By nine years of age main clauses are
easily remembered regardless of their ordering within a
heard sentence.

Task 1 differed from Task 2 in that the amount of new
information contained in each test sentence was minimal
(i.e., in Task 1 each sentence was identical except for the
connective introducing the subordinate clause). Thus,
general memory factors, such as recency effects, should not
have had a significant effect on performance. In this sit-
uation, however, the effects of clause order appeared only

in seven-year-olds. With this age group, the error scores
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increased when the subordinate clause was placed first in
a heard sentence. This finding is consistent with Bever's
(1970b) argument that listeners organize clause relations
by beginning with the primary information of the main
clause. Information in the subordinate clause is second-
ary. Thereforé, performance should be facilitated when
the primary information of the main clause is presented
first in the sentence.

The absence of such findings with five- and nine-year-
olds is difficult to expléin. One possibility is that
five-year-olds do not organize clause relations in such a
way that the subordinate clause is psychologically sub-
sidiary to the main clause. For instance, they may ignore
the subordinate clause entirely, as Amidon and Carey (1972)
have shown, or they may regard the subordinate clause as a
complete sentence. In either case, the information con-
tained in the main clause would not be primary in relation
to the subordinate clause. Thus, performance would not be
facilitated by placing the main clause first.

With regard to nine-year-olds, it seems likely that
the clauses were easily organized, regardless of the order
in which they were heard. As a consequence, sentences in
which the main clause was second were no more difficult
than sentences in which the main clause was first.
Hypothesis 5: Sentences in which the order of mention of

events violates the order of actual occurrence will

be more difficult than sentences in which the order of
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mention corresponds to the order of occurrence.

The order in which events are mentioned had no effect
on either the ease of comprehension or on the capacity to
remember and express information contained in sentences
with temporal relations. That is, the child's ability to
use sentences with temporal contingency terms was unaffected
by the order in which he heard the temporally related
events. Sentences in which the first event heard is ac-
tually the first to occur were no easier than sentences
in which the first event heard is the last to occur.

These results suggest two possible interpretations.
One interpretation is that the children tested in the
present study were no longer at the stage in which an order
of mention strategy was predominant. It should be noted,
in this regard, that previous evidence for an order of
mention strategy was based on research with preschool chil-
dren (Clark, 1971). An alternative explanation is that the
order of mention strategy reflects a system for organizing
responses rather than a mechanism of speech comprehension.
Clark's experimental task, for instance, required that the
child act out two separate responses to each sentence
whereas the present study required only one. Thus, Clark's
finding could have been attributed to the increased re-
sponse complexity involved in carrying out two responses
in a temporal sequence that is inconsistent with the order
of mention.

Hypothesis 6: Sentences in which the degree of semantic
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constraint between events is low will be more dif-

ficult than sentences in which the degree of semantic

constraint is high.

The degree of semantic constraint between events
(i.e., the "plausibility" of the contingent relation") had
no effect on the child's interpretation and use of heard
sentences. This conclusion, however, may apply only to
sentences such as those used in the present experiment in
which the degree of semantic constraint was neither ex-
tremely high nor extremely low. Thus, previous evidence
(Bever, 1970a) suggesting a relation between semantic
constraint and ease of comprehension is not contradicted
by the present findings.

Development of Linguistic Strategies versus Acquisition of

Word Meaning

This issue considered in this section is how to explain
the developmental change in linguistic performance that
occurs between the ages of five and nine. Specifically,
how can we account for the observation that older children
are more skilled than younger children in interpreting,
remembering, and expressing sentences with temporal and
conditional relations? Is it that older children have
learned the definitions of individual contingency terms, or
have they simply acquired more advanced, general strategies
for organizing linguistic information? If the learning of
individual words does not explain the developmental improve-

ment, then what linguistic strategies or cognitive skills
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are involved in the child's psycholinguistic behavior? 1In

considering such questions, it seems useful to pay partic-

ular attention to the kinds of language errors, as well

as the frequency of errors, which characterize the perform-
ance of children of different age levels.

Regarding the overall error scores of children tested
in the present experiment, it is clear that the most dra-
matic developmental improvement occurs between the ages of
five and seven. Although there is some improvement be-
tween seven and nine, the gains are small and statistically
insignificant. In fact, the performance of seven-year-olds
is very similar to that of nine-year-olds in terms of both
frequency and type of errors made when interpreting and
using sentences with contingent relations. The most in-
teresting analysis, from a developmental perspective, there-
fore, is a comparison of the performance of five-year-olds
with that of seven- and nine-year-olds. Specifically, it
is important to determine whether five-year-olds make dif-
ferent kinds of errors than children in older age groups.

It is useful, in this context, to distinguish between
"semantic errors," in which the child confuses the meaning
of particular contingency terms, and "linguistic processing
errors" in which the child selectively discards relevent
information. The results from the present study demonstrate
that children in all age groups make consistent semantic
errors when interpreting and expressing certain contingent

relations. For example, "unless" is often interpreted and
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expressed as an affirmative conditional or simultaneous
temporal term. "Unless not" is interpreted as a negative
conditional or nonsimultaneous temporal term. Also,
"before" and "after" are sometimes interpreted as simul-
taneous temporal terms.

It is significant that these semantic errors do not
differentiate younger children from older children:
five-year-olds make the same kinds of semantic errors as
do the seven- and nine~year-olds. In other words, five-
year-olds do not differ substantially from seven- and
nine-year-olds with respect to the semantic structures
they assign to individual contingency terms. They do, how-
ever, seem to differ in terms of the linguistic processing
strategies used to interpret sentences with subordinate
clauses. The evidence supporting this explanation, which
is detailed below, derives from the consistencies in error
patterns observed on two different language tasks.

On Task 1, five-year-olds tended to carry out the event
mentioned in the main clause of the test sentence regardless
of the constraint expressed in the subordinate clause.

That is, they made many "commission" errors in which re-
sponses occurred in inappropriate situations. By age seven,
however, this tendency was no longer predominant, as in-
dicated by the fact that older children were no more likely
to make commission errors than omission errors. Moreover,
the improvement observed between ages five and seven was

attributed almost entirely to a reduction in the number of
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commission errors; the number of omission errors remained
fairly constant across age levels.

It might be argued that the high frequency of com-
mission errors among five-year-olds reflects a "game
strategy" such as playing to win rather than a strategy
for organizing linguistic information. This interpretation
does not seem reasonable, however, in view of the chil-
dren's performance during the practice trials, in which
sentences did not contain subordinate clauses. In this
case, children had little difficulty with sentences re-
quiring nonresponses. In other words, the high frequency
of commission errors occurred only with sentences con-
taining subordinate clauses. Furthermore, Amidon and
Carey (1972) observed that five-year-olds ignored sub-
ordinate clauses even when such a strategy violated the
"winning principle." In this study, five-year-olds were
presented with sentences like "Move a red plane before
you move a blue plane," and the children tended to move
only the plane mentioned in the main clause.

It should be noted, in addition, that the predominance
of commission errors among five-year-olds appeared with all
sentence types, including those which required a response
in negative stimulus conditions. Thus, the high frequency
of commission errors cannot be explained by the interaction
of stimulus condition and response complexity.

Considering such evidence, it seems unlikely that the

present results could be attributed to task-specific-



76

strategies. Rather, the high frequency of commission
errors seems to reflect a tendency to disregard informa-
tion expressed in subordinate clauses. That is, five-
year-olds tend to apply a linguistic processing strategy
in which they attend to the main clause of a sentence and
often ignore the subordinate clause. This interpretation
is consistent with the findings of Amidon and Carey (1972)
and is also supported by the data from Task 2 of the pres-
ent study.

On Task 2, a comparison of error types across age
groups indicated that the abiiity to remember and express
information contained in the subordinate clause improved
significantly between the ages of five and seven: Seven-
and nine-year-olds made significantly fewer errors in
describing the subordinate clause event than did five-
year-olds. The ability to express contingent relations
between events, however, did not improve substantially
with age, as some connectives were consistently misinter-
preted by all age groups. In fact, the five-year-old's
ability to use appropriate contingency terms did not differ
significantly from that of seven—- and nine-year-olds, given
that the five-year-old was able to retain information about
the event contained in the subordinate clause. Although
there was a trend toward developmental improvement in the
ability to use contingency terms, the difference between
five-year-olds and older children was very slight.

These results are not explained by a general
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improvement in memory for linguistic information, for had
this been the case, then the ability to retain information
about the main clause event should have increased, develop-
mentally, at the same rate as the ability to retain in-
formation about the subordinate clause event. In fact,
however, five-year-olds did not differ from the seven-year-
olds in their ability to remember and express information
contained in the main clause, though they did differ in
their ability to remember and express information in the
subordinate clause.

It cannot be claimed that the five-year-olds' poor
performance on Task 2 resulted from a failure to under-
stand "when" questiqns, for in no case was the linguistic
form of a child's response inappropriate to the gquestion
asked. In addition, there were many instances in which
five-year-~olds answered the questions correctly, provided
they had access to the information contained in the sub-
ordinate clause. Moreover, the ability to understand
"when" questions has been demonstrated independently by
Ervin-Trip (1970), who used preschoolers as subjects.

Considering the above evidence and arguments, it is
apparent that an important aspect of psycholinguistic
development between the ages of five and nine involves the
acquisition of advanced linguistic processing skills for
utilizing information expressed in subordinate clauses.
Moreover, the emergence of such skills is relatively in-

dependent of the child's semantic comprehension of



78

individual contingency terms. This is demonstrated by

the observation that the ability to interpret and remember
information about the subordinate clause event did not wvary
with different connectives. That is, in Task 2 the fre-
quency of content errors (in which the subordinate clause
event was inaccurately described) was no greater for sen-
tences containing difficult connectives than for sentences
containing easily understood connectives. Thus, the abil-
ity to retain subordinate clause information seems to be
unaffected by the connective introducing the subordinate
clause.

Semantic Feature Hypothesis

The problem considered in this section is the differ-
ential difficulty among sentence types. Why are some con-
nectives more easily understood and expressed than others?
Why are some connectives consistently misinterpreted?
Specifically, can the semantic feature hypothesis, as out-
lined by Eve Clark, account for the variation in perform-
ance with different sentence types? 1In discussing these
questions, the findings of the present investigation will
be contrasted with specific predictions derived from Clark's
semantic analysis.

According to Clark's (1971) model, the linguistic
specification of semantic features predicts the ease with
which different expressions are actually acquired and used
by the child. For example, the simultaneous occurrence

terms "when" and "as soon as" are specified as +Time and
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+Simultaneous; "before" is specified as +Time, -Simul-
taneous, and +Prior; "after" is specified as +Time,
~Simultaneous, and -Prior. Since these features are
supposedly learned one at a time, beginning with the most
superordinate features, and since positive features are
acquired before negative features, the above semantic
analysis predicts the order in which temporal terms will
be acquired. For example, the terms "before" and "after"
should be more difficult than the terms "when" and "as
soon as," since the former contain the negative feature
-Simultaneous and the subordinate features +Prior and
-Prior. In addition, the term "after" should be more dif-
ficult than "before," since "after" contains the negative
feature -Prior.

Using a similar analysis, the conditional terms "if"
and "unless_not" could be specified as +Conditionality and
+Occurrence; the terms "if not" and "unless" could be
specified as +Conditionality and -Occurrence. Thus, the
terms "if not" and "unless" should be more difficult than
the terms "if" and "unless_not," since the former contain
the negative feature -Occurrence. There should be no dif-
ference in performance between the terms "if" and "unless_
not," however, as these connectives are functionally
equivalent and share a common semantic feature analysis.
For the same reason, there should be no difference in per-
formance between the terms "if not" and "unless."

Considering the results of the present investigation
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in relation to the above predictions, it is evident that
Clark's specification of semantic features is inadequate
to account for the differences actually observed in the
ease of understanding and using sentences with temporal
and conditional contingency terms. Although there was a
tendency for the temporal order terms "before" and "after"
to be more difficult than the simultaneous occurrence
terms "when" and "as soon as," this difference was signi-
ficant only for the comparison of "before" with "when"
and "as soon as." Furthermore, the difference in perform-
ance between the terms "before" and "after" was in a direc-
tion opposite to that predicted by Clark. Namely, there
was a tendency for "before" to be more difficult than
"after." These results are not attributed to some peculi-
arity in the experimental procedure, for they were observed
on two different kinds of tasks. Also, compatible findings
have been reported by other investigators using experi-
mental procedures which differed considerably from those of
the present study (e.g., Olds, 1968; Barrie-Blackley, 1973).
With regard to the conditional terms, the predictions
derived from Clark's model received only partial support
from the present findings. That is, the negative condi-
tional term "unless" was significantly more difficult, on
both tasks, than the affirmative conditional term "if."
In addition, there was a tendency for "if not" to be more
difficult thaﬁ "if," though this difference was not statis-

tically significant. On the other hand, however, the terms
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"unless_not" and "if" differed significantly in ease of
comprehension, despite the fact that these terms are
equivalent in the specification of semantic features. As
indicated by the data for both tasks, sentences containing
"unless_not" resulted in significantly more errors than
sentences with "if." Similarly, sentences containing
"unless" resulted in significantly more errors than sen-
tences with "if not."

It might be argued that the variation in difficulty
among different contingency terms is attributed to fre-
quency of use. For instance, according to Thorndike's
(1932) data, the connective "if" appeérs in written lan-
guage more often than the connective "unless." On the
basis of this observation, one might propose that the dif-
ference in performance with "if not" and "unless" is simply
a result of the fact that children have less experience
with the term "unless" than they have with "if not."

This word frequency argument, however, is inadequate
for several reasons. First, the argument does not actually
explain why it is that certain linguistic expressions are
more difficult than others. As Bever (1970a) notes, the
invocation of word frequencies in accounting for language
behavior simply raises additional questions as to why some
expressions are more accessible (i.e., used more often)
than others. Second, word frequency is an unreliable pre-~
dictor of the ease with which words are acquired. For

example, several studies have shown that temporal order
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terms "before" and "after" tend to be more difficult than
the simultaneous temporal term "when" (e.g., Clark, 1971),
yet these connectives do not differ in word frequency. A
similar point is demonstrated by 0Olds' (1968) observation
that the affirmative conditional "should” was no more
difficult for children to understand than the term "if,"
despite the fact that "should," as it is used here, has a
very low frequency of use. The third problem with the
word frequency explanation is that it cannot account for
the observation that some connectives, such as "unless"
and "unless not," are systematically misinterpreted.

Since the word frequency argument cannot account for
the systematic misinterpretation of certain connectives,
it may be useful to consider the hypotheses advanced by
Clark regarding children's assignment of semantic struc-
tures to linguistic expressions. According to Clark (1971),
the type of semantic information children have about "before"
and "after" at particular stages will be reflected in the
different kinds of errors they make as they come to under-
stand constructions containing the two conjunctions. This
order of acquisition will be related to a linguistic
analysis of the semantic components that characterize "be-
fore" and "after." More specifically, Clark posutlates a
stage at which the child has acquired the features +Time
and +Simultaneous but has not yet acquired *Prior. At
this stage he will treat "before" and "after" as though

they express the same thing as "when." At the next stage,
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the child acquires +Prior but not -Prior. During this
period he will treat "after" as though it means the same
thing as "before."

If Clark's assumptions are correct, then children's
performance in the present experiment should reflect the
following kinds of erroxrs: 1) "before" and "after" are
interpreted as "when," and 2) "after" is interpreted as
"before." The first type of error would be revealed in
Task 1 as a higher than random error score for "before"
and a lower than random error score for "after." On Task 2
there would be a predominance of errors in which "before"
and "after" were expressed as "when." The second type of
error would be revealed in Task 1 by a higher than random
error score for "after" and a lower than random error score
for "before." On Task 2 there would be a tendency to inter-
change the terms "after" and "before" when answering ques-
tions about heard sentences.

Applying Clark's analysis to the conditional connec-
tives, there should be a stage at which the child has
acquired the features +Conditionality and +Occurrence but
has not yet acquired -Occurrence. At this stage, he will
treat negative conditional terms as though they mean the
same thing as affirmative conditional terms. In the pres-
ent study, therefore, there should be a predominance of
errors in which the connectives "unless" and "if not" are
interpreted and expressed as affirmative conditional terms.

That is, on Task 1 the error scores for the terms "unless"
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and "if not" would be significantly greater than chance,
whereas the error scores for "if" and "unless not" should
be significantly lower than chance. On Task 2, errors
in answering "when" questions should reflect a tendency
to replace the negative conditional terms "unless" and
"if not" with affirmative conditional terms. |
For the most part, the semantic feature model des-
cribed above is incompatible with the observed pattern of
error types. Nonetheless, there was some support provided
by the analysis of errors for "before" and "after." On
Task 2, the predominant type of relation error for these
terms involved replacing "before" and "after" with "when."
Also, on Task 1 there was a tendency for "after" to be
more easily interpreted than "before." 1In Clark's analysis,
these kinds of errors should occur when the child is first
beginning to understand temporal terms. That is, if the
child has learned +Time and +Simultaneous, but does not
know ~Simultaneous or *Prior, then he may be expected to
confuse the temporal order terms with simultaneous terms.
The problem with this account is that there was no
evidence of a stage at which "after" was interpreted as
"before." In Clark's analysis, this should occur at an
intermediate period after -Simultaneous and +Prior have
been acquired, but before ~Prior is acquired. In the pres-
ent experiment, however, the results of Task 2 indicate
that there were no instances in which "after" was expressed

as "before," although there were several instances in which
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"before" was expressed as "after."

The absence of evidence for the intermediate stage
described above might be explainéd by the argument that
children in the present study had not progressed beyond
the first stage in which only +Time and +Simultaneous
had been learned. This argument is untenable, however,
in view of the fact that most children performed gquite
well with sentences containing "after." For instance, on
Task 2, the number of correct responses to sentences with
"after" was significantly greater than the number of in-
correct responses, given that the subordinate clause was
remembered. Sentences with "before," however, were no more
likely to be correct than incorrect.

What these results suggest is that many children in
the present study had progressed to the most advanced stage
in which they understood +Time, -Simultaneous, and -Prior
(i.e., "after"). Thus, the tendency to interpret "before"
and "after" as "when" is not attributed to a failure to
understand #*Prior. In view of this, it may be argued that
the specific feature hierarchies used to describe "before"
and "after" are inadequate as predictors of developmental
progress in language learning. The evidence outlined be-
low, regarding performance with conditional terms, will
support a stronger claim that Clark's semantic feature
analysis is, in principle, inadequate as a model of lan-
guage acquisition.

Of the conditional terms, children made relatively few
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errors with "if not," yet they consistently misinterpreted
the functionally equivalent term "unless" as an affirma-
tive conditional or simultaneous temporal term. On the
comprehension task, error scores for "if not" were sig-
nificantly lower than random, whereas error scores for
"unless" were significantly higher than random. Similarly,
on the elicited production task, the term "if not" was
usually correctly expressed as "if not" or "when_not," yet
the term "unless" was often replaced with "if" or "when."
The same pattern of results was found with the functionally
equivalent terms "if" and "unless not." The term "if" was
usually correctly interpreted and expressed as "if" or
"when," yet the term "unless_not" was consistently misin-
terpreted and expressed as "if not" or "when_not.”

What these findings demonstrate is that the difficulty
in understanding and using the conditional terms "unless"
and "unless not" cannot be attributed to the linguistic
complexity of the semantic components, for if this were the
case, then the functionally equivalent expressions "if not"
and "if" would have been equally difficult.

The basic problem with the semantic feature hypothesis,
then, is that it cannot explain differences in the ease of
understanding expressions which signal the same relation.
This problem cannot be resolved through an alternative speci-
fication of semantic components, for these components would
not differentiate functionally equivalent expressions. In

view of this, it may be contended that the semantic feature
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hypothesis proposed by Clark is, in principle, inadequate
as a model of language functioning.

For similar reasons, however, the cognitive analysis
is incomplete as an account of language use. That is,
conceptual complexity of the meaning of an expression does
not necessarily predict the ease with which the expression
will be understood. This was clearly demonstrated in the
comparison of performance with functionally equivalent
terms. Moreover, although general cognitive skills may
be necessary for understanding the meaning of a given ex-
pression, they are not sufficient. Rather, the surface
structure device used to express a relation may either
facilitate or interfere with comprehension. An important
question for research, therefore, is what constitutes lin-

guistic complexity? That is, "ceteris paribus,” what kinds

of surface devices are difficult to interpret?

Such questions may be answered through the systematic
comparison of performance with expressions which differ in
form but not in meaning. Slobin (1971), for example, has
integrated numerous cross-cultural investigations as an
initial attempt to determine what surface structure charac-
teristics are universally difficult. The present study
contributes to this effort by providing some specific in-
formation about the use of functionally equivalent condi-
tional terms in English. This type of approach seems to be
necessary to understand the discrepancies between the

course of cognitive growth and psycholinguistic development.
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The analysis of semantic features, in contrast, is, at best,
an abbreviated description of the semantic structures avail-
able to the child at different stages of development. It
does not explain variation in the ease of using different
linguistic constructions to express those semantic notions.

Summary and Conclusions

Young children often have difficulty understanding sen-
tences with contingent relations because they fail to
utilize information contained in subordinate clauses. Five-
year-olds, for example, are often unable to remember the
event expressed in the subordinate clause of a heard sentence.
In addition, when five-year-olds respond nonverbally to sen-
tences with contingent relations they tend to carry out the
event expressed in the main clause regardless of the con-
straint expressed in the subordinate clause. By age seven,
however, there is significant improvement in the child's
ability to remember subordinate clause events. Furthermore,
there is a significant decline, by age seven, in the tendency
to carry out the main clause event in inappropriate situa-
tions.

The above findings could not be attributed to a develop-
mental improvement in general memory skills, for there was
no difference between five- and seven-year-olds in their
ability to remember events expressed in the main clause of
heard sentences. Also, the results could not be‘explained
as an increased capacity to understand the meanings of

temporal and conditional connectives, for if five-year-olds
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remembered the subordinate clause event, then they did
not differ from seven- and nine-year-olds in their ability
to express contingent relatiomns.

The implication of these findings is that five-year-
olds tend to apply an inappropriate linguistic processing
strategy in which the main clause of a sentence is attended
to while the critical infcormation of the subordinate clause
is selectively discarded. With development, this tendency
declines so that it is no longer apparent at age seven.

In view of such observations, it could be proposed that the
developmental improvement occurring between five and nine
involves the acquisition of fairly general linguistic proc-
essing skills, i.e., skills for interpreting and retaining
information expressed in subordinate clauses. Such skills,
moreover, seem to be acquired independently of semantic
development, since the tendency to disregard subordinate
clauses is relatively constant across different sentence
types.

In explaining why the main clause strategy is dominant
in the child's interpretation of sentences, it could be
proposed that, in the early stages of language acquisition,
the child's general memory limitations constrain the amount
of linguistic information which is retained. Thus, the
two-year-old remembers the most important part of the sen-
tence, the main clause, and forgets the rest. The problem
with this explanation is that, according to Bever's (1970a)

findings, the young child does not selectively disregard
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subordinate clauses until he has acquired the ability to
retain equally long sentences with two independent clauses.
Related findings have been reported by Amidon and Carey
(1972). These researchers compared the five-year-old's
performance with sentences containing a subordinate clause
to his performance with sentences containing two independ-
ent clauses (for both sentence types, the underlying mean-
ing was identical). Although the sentences with two in-
dependent clauses were actually longer in terms of number
of words, these sentences were easily understood and
remembered. Sentences with subordinate clauses, however,
were consistently misinterpreted due to the tendency to
ignore the subordinate clause. This evidence suggests
that the primacy of main clauses cannot be explained as
memory overload resulting from the increased length of
complex sentences.

It could be argued, nonetheless, that it is the syntax
of the subordinate construction, rather than sentence
length, which takes up space in memory. Thus, of two sen-
tences equal in word length, the sentence with the sub-
ordinate construction would be more difficult to remember.
This argument receives indirect support from Savin and
Perchonock's (1965) finding that the grammatical complex-
ity of a sentence is inversely related to the amount of
verbal information which can be retained. There are dif-
ficulties, however, in applying this explanation to the

selective disregarding of subordinate clauses. First, as
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Amidon and Carey (1972) have shown, five-year-olds do have
the capacity to recall subordinate clause information if
they are encouraged to do so. Second, the main clause
strategy appears even when sentences are short and contain
a minimum of new information (Amidon and Carey, 1972).
Third, in Savin and Perchonock's (1965) analysis, the
complexity of a grammatical construction affected the
absolute number of words recalled; there was no evidence
for the selective processing of certain linguistic seg-
ments such as the subordinate clause. Thus, although it
is reasonable that the subordinate construction increases
the overall memory load, this argument does not explain
why information contained in the main clause is so much
more accessible than information in the subordinate clause.
An alternative explanation is that the child dis-
regards subordinate clauses because he has not learned how
to use language to organize relations between different
events. In detailing this explanation it is perhaps use-
ful to mention the kinds of interrelated skills which would
be necessary to understand events and relations when they
are expressed in language. To begin, the listener must be
able to conceptualize each event as well as the relation
existing between those events. Furthermore, he must be
able to derive that information from the surface structure
of the heard sentence. In addition, however, the listener
must adjust his interpretation of each individual event

according to information contained in the rest of the
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sentence. As an example, consider the following sentence:
"The horse will jump the fence if the hunters arrive." In
order to comprehend such a sentence, the listener must
derive the underlying actor-action sequences of each clause,
and he must also conceptualize the contingent relation be-
tween events. The complete understanding of the sentence,
moreover, requires that the listener interpret each event
in terms of the other. That is, the actual meaning of
the word sequence "The horse will jump the fence" is sig-
nificantly altered by the subordinate clause "if the
hunters arrive." As a complete sentence, "The horse will
jump the fence" is an assertion about an event which will
definitely occur. However, as a.main clause in the sentence
"The horse will jump the fence if the hunters arrive,"
the event may or may not take place, depending on whether
the hunters arrive.

As the above example demonstrates, the comprehension
of sentences with subordinate clauses depends on the listen-
er's capacity to organize his interpretation of the main
clause according to information expressed in the subordinate
clause. It is this skill which the young child seems to
lack. Thus, when he hears a sentence in which the occur-
rence of the primary event in the main clause is con-
strained by the occurrence of another event expressed in
the subordinate clause he simply disregards that information,
for he does not know how to integrate it with his concep-

tualization of the primary event. In terms of the linguistic
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processing strategies available to the young child, the
information contained in the subordinate clause is ir-
relevant.

It might be proposed further that the continued
application of this strategy establishes a basic listen-
ing habit in which certain linguistic information (i.e.,
the subordinate clause) is selectively ignored. At later
stages of language development, then, this strategy con-
tinues to operate even though the child has acquiréd the
necessary skills for integrating linguistic information
about different events. As Amidon and Carey (1972) have
shown, five-year-olds tend to disregard subordinate clauses
even though they can easily alter their listening habit to
take account of subordinate clause information. Moreover,
as the child becomes more skilled in manipulating linguis-
tic information and in using language to conceptualize
relations between events, the tendency to disregard sub-
ordinate clauses declines. However, this basic strategy
is still present even in adult functioning in that the
information contained in main clauses is more accessible
in memory than is the information in subordinate clauses
(Smith and McMahon, 1970).

Thus far the discussion has focused on the child's
strategies for organizing language on the basis of syntactic
information. It is clear, however, that a description of
such linguistic processing strategies does not provide a

complete account of language learning, for the child's
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interpretation of heard speech must also depend on his
semantic knowledge of the words and sentences he hears.
Moreover, certain expressions may be difficult to under-
stand even after the child has acquired advanced 1lin-
guistic processing skills. As the present study has demon-
strated, the connectives "unless" and "unless_not" are
systematically misinterpreted even at nine years of age.
The difficulty in understanding these connectives is not
explained by the conceptual complexity of the conditional
relations, however, for the connectives "if not" and "if"
were easily understood. For the same reason, the semantic
feature analysis is inadequate in accounting for the dif-
ficulty with "unless" and "unless_not."

As an alternative, Slobin's (1971) notion of "operat-
ing principles" for psycholinguistic functioning may provide
a useful analysis. According to Slobin, language learning
and use is closely tied to perceptual and performance-
programming principles. Since we communicate through a
rapidly fading, temporally ordered auditory modality, we
must have strategies for quickly deriving meaning from the
sentences we hear. As a consequence, certain linguistic
expressions may be more easily decoded and expressed than
others. Slobin maintains, for example, that one of the
"operating principles" used by listeners is to pay attention
to the ends of words. As a result, morphological markers
are more easily noticed when they occur at the end of a

word than elsewhere in the sentence. Specifically, verb



95

tenses and pluralizations are more easily derived when
markers appear at the ends of verbs and nouns. A similar
explanation may account for differences in the ease of
interpreting "unless" and "if not." It was argued pre-
viously that the negation signaled by "unless" is in-
accessible in the surface structure of the sentence. The
negation signaled by "if not," however, is easily acces-
sible (or, in Slobin's terms "perceptually salient"). Due
to these differences in the accessibility of negative
markers, the expression "if not" will be easily inter-
preted, but "unless" will be difficult as listeners will
tend to interpret "unless" as an affirmative conditional
term. In addition, it follows that "if" will be easily
interpreted-whereas "unless not" will be difficult, since
listeners will tend to interpret "unless not" as a negative
conditional term.

There is still the question of why the negative marker
in "if not" is more salient than is the negation expressed
by "unless." This is perhaps explained by the fact that in
sentences with "if not" a negative marker immediately pre-
cedes the negated action of the subordinate clause, whereas
in sentences with "unless" the negation is expressed at the
beginning of the subordinate clause. In other words, the
following general rule, regarding the interpretation of
negations, may apply: the ease of interpretation increases
.with an increase in proximity of the negative marker to the

negated information.
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It should be noted that negative conditional connec-
tives do not negate the entire subordinate clause of a
sentence. Rather, they typically express a constraint
in which only the action of the subordinate clause is
negated; the existence of the subject and object are pre-
supposed. Consider, for example, sentence (33).

(33) Marya will open the wine unless Nelson has bor-

rowed the corkscrew.
It is clear, from this sentence, that the negative con-
straint signaled by "unless" applies only to the action of
"borrowing." Both "Nelson" and "the corkscrew" are assumed
to exist. In sentence (34), this relation is clearly in-
dicated by the negative marker "not"” which immediately
precedes the negated action.

(34) Marya will open the wine if Nelson has not bor-

rowed the corkscrew.

One way to test the general hypothesis about the
interpretation of negations would be to compare performance
across a variety of sentences with different kinds of nega-
tive constructions. If the hypothesis is correct, then
sentences such as (35) would be more easily interpreted
'than sentences like (36). Similarly, sentences like (37)
would be easier than sentences like (38).

(35) It is true that he did not sail to Paris.

(36) It is not true that he sailed to Paris.

(37) He insists that Marvin is not wvery honest.

(38) He denies that Marvin is very honest.
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If the predictions regarding such sentences were confirmed,
there would be strong support for the proximity hypothesis.
Until these predictions are tested, however, there can be
no certain explanation as to why some negative construc-
tions are more difficult than others.

One factor which has not been considered in detail in
the present study is how the ease of comprehension is af-
fected by what the listener must do with the language he
hears. That this factor is important, however, is well-
established in the literature (e.g., Huttenlocher and
Strauss, 1968) and may be useful in explaining some of the
discrepant results reported by different experimenters.

For example, the strategies children use to organize tem-
poral order relations seems to vary according to the type
of task used. When two independent responses are required,
young children may apply an order of mention strategy
(Clark, 1971). However, this strategy was not observed in
the present experiment, where only one response was re-
quired.

With respect to the relative difficulty of "before"
and "after," Clark (1971) has reported that "before" is
more easily understood than "after." The present study,
however, suggested a trend in the opposite direction.
Perhaps this discrepancy, like the order of mention effects,
can be explained in terms of how the child must use the
sentences he hears.

As mentioned previously, Clark's experimental task
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consisted of acting out sentences with two temporally
ordered events. It seems reasonable that, in this situation,
the child's strategy for organizing the events would be to
begin with the first event. Thus, interpretation would

be facilitated by placing the first event in the main
clause, as the information in main clauses is more acces-
sible than information in subordinate clauses. Moreover,
since sentences with "before" always contain the first event
in the main clause, these sentences should be more easily
interpreted than sentences with "after." Consider, in con-
trast, the tasks used in the present study. In these cases,
the child was never required to carry out two separate
responses as in Clark's experiment. Rather, he had to
determine when the event in the main clause would occur,
relative to the occurrence of the subordinate clause event.
In Task 1, for instance, he responded nonverbally by carry-
ing out the event in the main clause of a sentence accord-
ing to the constraint expressed in the subordinate clause.
In Task 2 he answered questions about when the main clause
event of a heard sentence could occur. For tasks such as
these{ it seems likely that sentences might be more easily
interpreted when the occurrence of the main clause event is
contingent on the occurrence of the subordinate clause
event than when it is hot. Moreover, in sentences with
"after," the occurrence of the subordinate clause event
signals the occurrence of the main clause event, whereas in

sentences with "before" this is not the case. 2As a
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consequence, sentences with "before" may tend to be more
difficult than sentences with "after."

Consider, as an example, a situation in which the
listener must determine "When should I stop the car?" In
sentence (39) the answer is clear; the occurrence of the
subordinate clause event signals the occurrence of the
main clause event. In sentence (40), however, the answer
is somewhat ambiguous, as the main clause event could oc-
cur at any point in time prior to the occurrence of the
subordinate clause event.

(39) You should stop the car after you pass the

Metropole.
(40) You should stop the car before you pass the
Metropole.
If the above argument is correct, then it suggests that
the ease of interpreting a given sentence will depend, to
some extent, on what specific information is to be derived
from the sentence and on how this information is to be
used. Thus, it is expected that performance might vary not
only with different types of sentences but also with dif-
ferent experimental tasks.

A second factor which was not investigated in the
present study was the extent to which children understood
the underlying presuppositions signaied by various con-
tingency terms. For example, the temporal term "when"
signals a presupposition that the related events will, in

fact, occur. Sentence (41) makes no sense unless it is
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assumed that each of the events will take place. The con-
ditional term "if," however, makes no specification as to
whether the events will actually occur. In sentence (42),
the events may or may not occur.

(41) He will pay his taxes when the subpoena is

delivered.
(42) He will pay his taxes if the subpoena is
delivered.

In actual language use, however, this subtle distinction is
often blurred, and the terms "if" and "when" are inter-
changeable (Anderson, 1972). Consider, for example, sen-
tences (43) and (44).

(43) He will pay his taxes when the world ends.

(44) He will pay his taxes if the world ends.
In these instances "when" is functionally equivalent to
"if" in terms of the underlying presupposition of the sen-
tences -- the obvious interpretation is that the events
will not occur. As these examples demonstrate, simultan-
eous temporal terms can be acceptable substitutes for the
conditional terms. Thus, in most situations, including
the experimental tasks used in the present study, the
child's failure to distinguish between these temporal and
conditional terms will be undetected since they are func-
tionally so similar.

In view of the above, there is a need for further re-
search to investigate the question of how extralinguistic

factors interact with language use. For example, how does



10l

the child's knowledge of the world affect his ability to
understand information that is implied or presupposed in
language? And, how does the child's language functioning
vary in different performance situations? Answers to

such questions would be of theoretical value in clarify-
ing the processes which underlie psycholinguistic behavior.
A developmental approach to such issues, moreover, could
extend our knowledge about how language is acquired and
why language use changes with age.

The contribution of the present research has been to
provide detailed information about the developmental
changes in children's understanding of sentences with con-
tingent relations. The general conclusions from this study
may be briefly summarized as follows: 1) the ability to
comprehend and express sentences with contingent relations
improves substantially between the ages of five and nine;
2) the developmental improvement occurring during this
period is attributed, primarily, to the emergence of ad-
vanced linguistic processing strategies which enable the
child to utilize information contained in subordinate
clauses; 3) the linguistic complexity of the surface de-
vice affects the ease with which contingency terms are

interpreted and used.
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Tzble 1

o Absdlute and Mean Error Scorég for~CH§l§fég‘on Eight Sentence Types
\ et Three Aze Levels (Task 1) 1

. fge
Sentence . ‘ : ' :

" Type S 7 9. Totals
"when® 10 (.16)% 1 (.02)% 0 (.00)* 11 (.06)*
nypn 9 (.14)% 3 (.05)* 1 (.02)% 13 (.07)*

mas soon 13 (.20)% 1 (.02)% 0 (.00)% - 1b (.07)%

asﬂ " ) V
wif mot" 20 (L31)% 6 (.09)% 0 (.00)% 26 (.14)®

. mafter® 18 (.28)% 5 (.08)% 6 (.09)% 29 (.15)%
"before"” 27 (.42) 13 (.20)* 12 (.19)* 52 (.27)*
© tmnless®  sb (LBB)Ex 48 (L75)%% 43 (LE7)%x 145 (,76)%s

"unless_ U3 (.67)%% 55 (.86)#% 57 (.89)%% 155 (,81)#*

not" — e

Totals 194 (.38)% 132 (.26)* 119 (.23)%* L4hs (,29)

*slgnlficantly lover than random at the .05 level
*¥significantly higher than random at the .05 level

lrhe mean error score in each cell indicates the percéntage of
errors which occurred out of a total of 64 trials.
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Absolute and Mean Error Scores for Children on Eight Sentence Types

£t Three Age Lavels ("When" Questilons - Qask 2}

Sentence

’ Type

nwhenu

114 1f "

"ag soon
a Sll

“if not"

Mefter"

“"before"

"unless"

"unless_
not"

Totals

—
16 (.50)

14 (.44)
17 (.53)
21 (.66)
20 (.63)
27 (.84)

32 (1.00)

29 (.91)

176 (.69)

Age
R
5 (.16)
5 (.28)
11 (.34)
15 (.b7)
13 (.b1)
19 (.59)

32 (1.00)

2k (.75)

128 (.50)

10

10

10

14

12

18

28

23

-2
(.31)

(.31)
(.31)
(.4k)
(.38)
(.56)
(.88)

(.72)

125

(.b49)

Totals

31.(.32)
33 (.34)
38 (.40)
50 (.52)
Lhs (.47)
64 (.67)
92 (.96)

76 (.79)

429 (.56)

1 : | C o
The mean error score in each cell indicates the percentage of errors

which occurred out of a total of 32 trials.
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"~ Absolute and Mean Error Scores for Children on Eight Sentence Types

- at Three A

!

ge Levels ("What" Questions - Tosk 2)1

' Sentence .
L Type

*when"

oy

E "lf"

®"as soon

as"

%3f not"

*after"
. "before"
" "unless"

~ "unless_
”no-b [1]

Totals

S
-7 (.22)
8 (.25)

8 (.25)

.io (.31)

6.(;15)
‘9 (328)
9 (.28)
10 (;31)

67 (.26)

Lege

Sl

L

8 (.25)

3 (.09)

6 (.19)

2 (.06)

3 (.09)

L (.13)

L (.13)

8 (.25)

38 (.15)

9

2 (.06)

3 (.09)
L (.13)

1 (.03)

3 (.09)

0 (.00)

7 (.22)

2 (.06)

22 (.09)

Totels
17 (.18)

14 (.15)

18 (.19)

13 (.14)
'12 (.13)

13 (.14)

20 (.21)

20 (.21)

02? (017)

- " The mean error score in each cell indicates the percentage of

- errors which occurred out of a total of 32 trials.
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Table U
Comgarison of Mean Error Scores for "What" Questions

versus "When" Questlons for Each Age Grou Task 2)

Question
Age "What" "When" t
5 .26 .69 h,o7%
7 .15 .50 5.07%
9 .09 . 49 b.99*

T-ratio required for significance at .01 level:s 2.947
*¥glgnificant at or beyond the .0l level
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- Teble

'-f’Summary:of Anz2lvsis of variance of Scores (Task I)

-

. Rows (Sentenée type) 539.23 7 77,03 102,71% ‘
Cplﬁﬁns (ege) 26.36 2 13.18 15.88%
" Intersction C27.6k 1k 1,97 2.63%
Error (within colunns) 37.43 45 .83
Error (within cells) 235.98 315 .75
Totals L 366.68 383

'DF for Zows: 7, 315; for colums: 2, 45; for interaction: 14,
315. TF-Hetlos required at .01 for rows: 2,733 for columns:
5.12; for interection: 2.17. . .

¥sionificent 2t or beyond the ,01 level,
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Summery of Analveis of Verisnce of Scores

("Vhen" Questions - Task 2)

Rows (sentence type) 70.25 . 7 10.0k. 27.19%
o Colums (age) 7. 2 8.71  9.07%
' Intersction 6.5k 14 A7 1.25
’f.'Efror (within columng 43.17 hs .96
. Error (within cells) 117.95 315 .37

Totels  . 255.32 383

DF for Hows: 7, 315; for columns: 2, 45. for intersctions:
14, 315. F-iatios reguired at .0l for rows: 2.73; for
- columns: 5.12; for interaction: 2,.17.

*éignificant at or beyond the .01 level,
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Table 7. °

, | Summery of Anelysis of Variance of Scores

("W¥hat" 2uestions = Tocl 2)

_   Source' , Ss af HS .' L
;f}lﬂoﬁs (sénténce~ty§e) 2.33 7 «33 1.73
o Columns (Age) 8.52 2 4,26 b, 7h»
|  Interact1on : 0 3.35 . . 14 2L 1.26
,H'Error (within columns) 40.56 45
- Error (within cells) 60.56 . 315
‘ Totals 11532 383

. DF for Rows: 7, 315; for columns: 2, 45; for interaction:
- 14, 315, F-Ratios required at .01l for rows: 2.73; for
columns: 5.12; for interaction: 2.1l7.

3§1gnificant at_or beyond the .05 level
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(Task 1)

Comparison of Mean Error Scores for Age Level

PR o . Ape Level
A Yeen .v 7 9
| Heen .26 .23
fge Level 5 .38 -2 -.15%
o 7 26 -.03

.09
.12

Difference required for significance at .05 level:
- Difference required for siznificence &t .01 level:

#significent at or beyond the .01 level

i
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T&bl(-*.'-g ’

'.Comﬁﬂrison of Mean Brror Scores for Age Level

("Wnen" @Jﬂstions - Task 2)

Age Level-

o  j=f _fg.'  " Hean .' o | .50 49
. Age lLevel - 5. .69 L .20%
| ? 50 | .01

Difference required for significance at .05 level: .15
Difference required for significance at .01 level: .19

*significant at or beyond the .01 level.
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Teble @
Comparison of Mean Error Scores for Age Levels
("What" Questions -~ Task 2)

fge Level
lean A 2
~ Mean ' 15 .09
hge Level 5 .26 -.11 : --17*
7 .15 , -.06

Difference required for significance at .05 level: .15
Difference required for significance at .01 level: .19

*¥slgnificant at or beyond the .05 level
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Teble e

. 'Compariscn of Mean FError Scores for Sentence Tymes (Task 1)

' "if”

" Mean .07

Sentence

‘ Type

”when”‘

Yas soon
as"

- "if_not"

'v.“after"

"before"

. Difference required

.06

.07

.07

.01

Sentence Type

;ﬁgn "t o : "unless
‘as“ not" "after" "before" "unless" not"
.07 14 a5 .27 .76 .81
.01 .08 .09 21% . 70% .75*
.00 .07 ..08  .20% .69% S 7h*
.07 .08 « 20% . 69% o 7h%E
.01- 13 2% 67%
12 o 61¥ . 66%
L9% o Sh¥
05

for significance at .05 level: ,16
Difference required for significance at .01 level: ,19

¥significant at or beyond the .01 level




Table J1b

i .
i Summery of the Comparicon of Mean Error Scores

for Sentence Types (Task 1)

Sentence Tvpe

-",i"When" "as "if" "if_ "after" "before™ "unless" unless_
L soon not"

‘ not"
, asll . v .
 Mean .06 .07 .07 .13 .16 .27 .75 .81
ﬁ;;;:::aninterupted lines indicate that the difference -

between mean error scores 1is insignificant (p> .05)

i S Aot e e S e



114

Tablel2a -

Comparison of llean Error Scores for Sentence Type

("Vhen" Questions - Task 2)

Sentence Type

Yas
" soon "if _ "unless_
"if" _a2s" not" "after" "before" "unless" _not”
lean .34 .40 .52 L7 67 .96 .79
Sentence |
Type
"when" .32 J02 .08 .20 15 . 35% NYa N7
rip® .34 | .06 ,18 C W13 . 33% 2% 5%
“"as soon 40 12 .07 27 .56% $39%
as"
"if not" .52 -,05 15 Sl R27H
"after" 47 .20 o 59% «32%
“"before"” ,67 2O .12
"unless" .96 ~.17

Difference reguired for sirnificance at .05 level: .24
Difference recguired for significance at .05 level: .27

¥*glonificant 2t or beyond the .01l level.




s

frble 12b

" Summary of the Comparicon of HMean Error Scores

; -for'Sentence Tvve (“When" Questions - Task 2)
| .

Sentence Type

"when" "if" "as “after" "if "before™ “"unless_"unless"

- soon not" not"
B . es" | | |
. Mean .32 .34 .kO L7 52 .67 .79 .96

D S G ey GO D B T D g D G S D T S G S S W S W S D T G e N G R G GNP N W GE) Em) S RS T ) WD W VR <Mt S SUS Gwp TR GMD e D S0P Gup SUD NS Wun GwD S Smp BB av Sn

" Note.--Uninterupted lines indicete that the difference
_between mean error scores is insignificent (p 7 .05).
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Comparison of Kean Error 3Scores for 5- versus 7- and 9-year-olds

on Eight Sentence Tyves (Tssk 1)

. hge

Sentence Type 5 - 7.&9 Difference
* "when" W16 - .01 J15%

g o1 .04 .10

"as soon as" .20 .01 19%

"1f not" 31 .05 .26%

*after" .28 .09 19%

"befcre" L2 .20 22%

"unlees” .84 | .71 o 13%

"uriless_not" .67 .88 : -.21%

Difference required for significance at .05 level: .12
Difference required for significance at .01 level: .14

*¥gignificant at or beyond the ,01 level




117

i

-"uComparison ef Mean Error Scores for 5- versus 7- and 9-year-olds

~on Eight SPﬂtFﬂCP lyp_o ("When" Questions - Task 2)

'Séntehce Tvne o _5_ - 7.&9 | Lifference
U %when" . .50 24 26w
e b .30 B T
;=.1"as}sooﬁ as" ,‘  ' 53 - .33 DR . 20%%
-. 7_“if_not"' ' L .66  _.#6. -’: L 20%*
*after" .., o .63  4 L0 , | L2

,"5efore" | ' .84 : - .58 L 26%%

"unless" - 1.00 t .94 | .C6

"unless__n.ot".' N3 BN 2 g

Difference requlired for sisnificance at @5 level: .17
. Difference required for 31gn1ficqnce av .01 level: .19

*significant at or beyond the .05 level
‘¥%significant at or beyond the .01 level
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~Tablels

Number of Connission and Cmission Errors

for each ifge Croup (Tosk 1)

Error Type .
Age = Commission Omission —Z
5 . 129 65 b,597%
7 65 67 .087
9 53 - 66 1.289

¥giomiticaent &t or beyond the .01 level
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VTable.Té

Sunmmary of inalysis of Veriance of Commission Errors (Task 1)

Source ss dr ¥ _F

Between 212.25 2 106,13 14.53*
" Within 329.00 45 7.31

Totals 541,25 b7

F-Ratlo required at .01: 5.12.
*slgnificant at or beyond the .01 level
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Table L7

Comparison of Hean Number of Commission Errors

for ige Levels (Task 1)

Mean A 9

Mean L.o6 3.25
Age Level 5 8.06 L,oo* L4, 71%
7 4,06 .71

Difference required for significance at .C5 level: 2.40
Difference required for significance &t .01 level: 3,04

*significant at or beyond the ,01 level
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Table 18
Number of Commission Errors, Omission Errors, and Correct Responses
According to Ace Level and Sentence Types{task 1)

a—— ———— rrvremes Smsu— o
———

i

5-Year-Olds
Sentence Type Commissipn Errors VOmission Errors Correct Responses

"when'" "8 2 5h
'"ag soon as" 13 0 51
*before" 17 10 37
nafter" 10 8 L6
"wifn 7 2 55
. "if_not" 15 5 hl‘
"unless" 3 23 10
"unless_not" 28 15 21
Total 129 65 318

7~Year-Olds
"when' 1 0 63
“as soon as" 1 0 63
"before" 7 6 51
wafter" 4 1l 59
nygn 0 3 61
"if not" 3 3 58
"unless" 23 25 16
"unless_not" 26 29 -9
Total 65 67 380

9-Year-0lds
‘when" 0 - 0 6l
""ag soon as" 0 0 64
""before" 3 9 52
“atter" 1 5 58
0y g Q 1 63
"if not" 0 o 64
"unless" 21 22 21
"unless_not" 28 _29 7
Total 53 66 393
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Table 19

Comparison of the Combined Error Scores for “ifnot,” 'unless,'

and "before' versus 'when,' "as soon as,'" "if.' "unless.not,"

and "after! (task 1)

Error Score

"if not,'" “unless," *when,' "as soon as," “if,"
& "before!' "unless.not " & "after” z_
Age
5 .53 (101/192) .29 (93/320) 5.53%
7 <35 (67/192) .20 (65/320) 3.82x%
9 «29 (55/192) .20 (64/320) 2,39%

#significant at or beyond the .01 level.
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Table 20

Comparison of the Combined Error
"unless,' and "before" versus ''when," 'as soon as,' *if,"

"unless noti!iands"after's(vhent:

:Exror. Store,

*when,'" *as soon as, “if,"

"*if:not," "unless,”
& "before *‘unless_not," & "after" z

Age
5 .83 (80/96) .60 (96/160) 3, 52
7 .69 (66/96) .39 (62/160) ° b, 24*
9 .63 (60/96) b1 (65/160) '3,11%

*significant at or beyond the .01 level




Teble 21

Number of Content 2nd Relation Errors

for Each Age Group ("When" Questions - Task 2)

124

| ) Error Tyve
Age | | Content Relation
5 : 124 52
7 56 72
9 | 38 87
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Table: 22

'Summary of Analyéis of Variance of Content BErrors

("When" Ouestions - Task 2)

Souzes . 33 et N3 I
Betwesn 257.16 2 128,58 13.50%
Uithin 428,76 = 45 9.53

Totsls - 685.92 L7 |

D S S . T - G S G S D W G S S WA WS SVD WAL GED T S Gl GEE G T e W Gen WP VHN Gmp G G te GNP AN Mk CEN Gwn W GUD Gep SED Gap WE Vv W G W us =

P-ratio required at .01 level: 5,12

%*girnificent at or beyond the .01 level
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Table 23

- Sumnary of Analyveis of Varisnce or Relation Errors

("When" Questions - Task 2)

Source ‘ : S5 af ] A
Eetween 8.3 2 19.28 7,05%
Within : 123.00 Ls 2.73

S - G . . = - e P G T G S Sm W HD UEE Gm RS el pap ST T G Gw G S AR S G G SN TR GMS G Sy G S G S G G GRS G R GE GED G e Y SR G

tio required for siznificance at .01 Level: 5.12

f::
i

- H
]
ct

*significént 2t or beyond the .01 level

e — e e e g s s Mk g eyt e e 4 et . e ame et i T
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Table2h

Comvarison of the Mean Number of Conteat Zrrors

for Two Age Groups ("When" Guestions - Task 2)

’ Mean 2.0l
Ame Level 5 7.75 -4, 81%

Fagigniflcant &t oxr beyond the .ClL level
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i

',; Compérison of the Mean Number of Relation Errors

for Two Age Groups ("“When" Questions‘- Task 2)

vem————

&re Level

lean 7 &9

 fean - 4397
- ipe Level 5 ' 3.25 1.72%

Differcnce required for siznificance ét .01l level: 1.63

#gignificant at or beyond the .01 level




CTable 26
e S,

‘Nnmber of Content and Relation Errors for

Boch Sentence Type ("When" Questions - Task

129

2)

Sentence Tyés
"when"

| "if®

“as $6on as"
"if_not"
“after"
"before"
"unless"

"unless_not"

Content

f 2L
28
26
25
36
32
21

deletion

7

7
10

2l
20
28
€0
55
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i Table 27

'Summary of Analysls of Varilance of Relation Errors

According to Sentence Type (“"When" Questions ~ Task 2)

Source SS daf JyES) E
Between Ss 20.19 L7
Within Ss 171.88 336
Sentence 53.86 Vi , 7.69
Residual 118.02 329 36 21,44
Total 192.07 383

*Significant at or beyond .01,
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Toble 28

Summary of Analysis of Varlance of Helation‘Errors

According to Sentence Type ("When" Questions - Task 2)

Source S8 af MS £
Between Ss 85.74 L7
Within Ss 119.50 336
Sentence 3,28 | 7 . A7 1,34
Residual  116.22 329 .35
Total 205,24 383

F-ratio required for significance at 105 level: 2105
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DR - - Iable 29

Froportion of Ceorrect Resnonzes for Anszers in which the

Subordinate Clause Evaent was Dezcribed

("When" Questions = Tosgk 2}

Séntence Tyne Provortion of Correct liesponses
‘"when" - ; | . .90
wirr | .90
‘ _"as‘soon as" . . «85
wf pott | .66
“after" | .72
"before" | | .53
"unless" | : ;06

‘"unless_not" - 27
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4 - Table.30"

Fregusney of 2elsation Srrors Scceordin to

1
y
s
(o]

L2 2

e
5

B,
o
M

nd_Sentence e ("Jhen" Questlons - Task 2)
Sentences “vna
Typé of "as
Relatlion’ - scon "if “"unless_

Frror _ “when""if" _es" not" “after" "tefore" "unless" _not"

“shen® O O 0 15 20 19 32 0

‘mpr - .0 0 0 -5 o o 9 0

%25 soon 0 0 0 2 .0 - 2 2 0
ag" . . |

“vhen_’ 1l 0 o 0 0 1 0 20

not"l _

“ifpot* O 0 O O 0 0 0 18
"after” 6 6 10 2 0 6 3 2
“before® O 1 0 0 0 0 2 0

“unless® O O 0 O 0 0 12 9

"umless_. ©0 0 0 O 0 0o 0 5

not"

“until*  _0

lo
lo
lo
o
lo
lo
b

Totals 7 7 10 24 20 28 60 55




o - Iable 3% -
. Frequency of Correct Responses Acecording teo
_Sentence Type_end Contingency Term Used by Subject

134..

|

("When" Questions - Task 2)

| Cont.
Term

"when"

.11‘"

"as soon
asg"

"when_
not"”

| *if not"

. "pefore"

"after"

Totals

lo

65

“whenll N;-i:-ﬂ

.as
soon "if _

Sentence Type

2s" not" "after" "before" "unless"

31
0

27

o

58

21

25‘

lo

L6

51

lo

32

lo

"unless
~not"

17




- _ Teble 32 ,
';Meén Semantic Rating for Each Sentence Type
S - ("When" Questions - Task 2)

Senténce Type Semantic Rating
"when". . o 5.38
RITI R k.75
*as soon as" | 5.38
- "Af_not" o - b.00
."aftef" ' 5;56
"before" . . _ ' | 5.31
"unless“' 4.88

“*"unless_not" - book
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Table 33

‘§gpmagy of Analysis of Variance of Semantic Ratings

- (Task 2)
Source : SS ar M3 F
Between 28.72 7 4.10 1.57
Within 313.93 120 2.6
Total #1.65 127

F-ratio required for significance at .05 level:s 2.10
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. Number of Correct and Incorrect Responses
According to Semantic Rating ("When" Questions - Task 2)

S5~-year-olds

High Low
Semantic Rating Semantic Rating
Correct Responses 32 ' L8
.84 92

Incorrect Eesponses

7-year-olds

High Low

Correct Bésponses. 58 om0

Incorrect Responses N 4‘58. | - %6
O-year-olds

HEigh Low

Cor&ecf Responses 58_;', 78

63 62

Incorrect Responses :
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~ Table 35

Comparlscn of lecn Error Scores ficcordins to Clousc Crder

for Each Are Groun (Tzsk 1)

I

Cleuse Crder
iain Cl=zuse

, _ - ¥aln Clause
. Age First Second _t
5 ) .38 . .38 , . 0
" 7 | .23 ;29 | 2,50%
9 .22 2 ol

t-ratlo required for significance at .05 with 15 4df: 2.131

#gignificant at or beyond .05
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| . N Table 36
”. 'Com aris=on of Mean Error Scores According to Clause Order

. for Each Age Group ("What" Questions - Tosk 2)

Clause Ordexr

' Main Clause Main Caluse

Age First Second 0
5 .19 .07 L. 62%

7 .13 .02 b gl

9 .06 .03 . 1.68

. T=ratio required for significance at ,001 level: 4,073
- %gignificant at or beyond the ,001 level




P
o

140

o Table 37,
Comparlson of Mean Error Scores Accordinzg to Clause Order

- for Fach Age Group {'When" Questions - Task 2)

]

'

1

i
I
o
o
i

!

Clause Order

Main Caluse Main Clause

Age First Second L
5 .- .73 - 2.61%
7 4O .60 3,84
9 RN . .56 5.25%

T-ratio required for significance at .05 level: 2.13
*gignificant at or beyond the .05 level
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Table 8

. Comparison of Mean LError 3Scores

Accordinp¥to Crder of NMentlion of Ivents

for Zoch Ane Grouo (Tesk 1)

Order of Nention

~ Corresponds to Viclates
Lge Occurrence . Occumrrence t_
5 L0 (24/64) 732 (21/64) .812
(. 12 ( 8/6t) .16 (10/6k) .806
o a2 (/) .16 {20/64) .806

.-—-——--———-—--——--——--—Q——-———-———---——-—-.———-.--——-—— - - - e
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- Table 39
'Comparlson of Mean Error Scores

According to Order of Mention of Events

' for Each Age Grou "tThat" Questions - Task 2

Order of Mention

O enioanae - oocmrremee b
.28 (9/32) ' .19 (19/32) .95
.09 (3/32) : 13 ( 4/32) 7430
09 (3/32) | 00 1.90

required for significence at .05 level: 2.13
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Tablie ko

Comparison of Mean Error Scores

According to Order of Mention of Events

ffoi' Each Age Group ("When" Questions - Task 2)

Order of Mention

Corresponds to Violates

Occurrence Occurrence ik
.81 (26/32) ' 65 (21/32) 2.10
.50 (16/32) .50 (16/32) .0
A (b32) .50 (16/32) .52

B A B F:
®

T-ratio required for significane at .05 level: 2,13
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Table 41

Mean Error Frequencies for Task 1 and for Ywhen" Questions
of Task 2_According to Order of Presentation

Order of Presentation

First Second
Tagk '
Task 1 .29 .29

Task 2 .56 .56
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Appendix A

If the painter sells the house, the plumber will fix
the sink. '

The fireman will ring the bell if the policeman does
not flash the light.

After Tom goes to work, Jane will pick some flowers.

Carol will light the fire unless Peter does not chop
the wood.

The man will take the bicycle when the lady drives the
Car. N

Before the cat goes to sleep, the bird will sing a
song.

The lawyer will tell the story as soon as the judge
signs the paper.

Unless the baby opens his eyes, the mother will lift
the blanket.

Janet will cook the dinner if Steven buys the food.

As soon as Michael waters the grass, Kathy will have
a picnic.

When the cow kicks the bucket, the horse will jump
the gate.

Ken will read a book, unless Sue draws a picture.

If the duck does not build a nest, the frog will leave
the lake.

Mary will buy a toy before John gets a haircut.

Unless the rabbit does not find the carrot, the lamb
will eat the grass.

The clown will blow the horn after the bear rolls
the ball.

After the elephant eats the peanuts, the monkey will
climb the rope.

The cat will drink the milk if the dog does not eat
the dinner.

If the farmer burns the leaves, the neighbor will pick
the fruit.



20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.
31.

32.
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Unless Frank does not come to visit, Mark will open
the present.

The baker will make a pie as soon as the butcher
cuts the meat.

The nurse will see the patient unless the doctor does
not take a trip.

Before the passenger leaves the bus, the driver will
call the police.

The pilot will land the plane when the reporter takes
a picture.

Eva will pick some flowers if Paul goes to work.

When the maid opens the window, the janitor will clean
the floor.

The teacher will have a party before the man paints
the school.

The woman will clean the clothes after the actor takes
a bath.

If Karen does not go to school, the cook will wash the
dishes.

As soon as Andy wins the game, Dick will go to bed.

The boy will take the boat unless the girl flies the
kite.

Unless the waitress does not bring the coffee, the cow-
boy will play the guitar.
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