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INTRODUCTION

Bartlett (1932) characterized remembering as a process
of construction. Much of Bartlett's work was concerned with
the recall of prose passages where subjects' recalls differed
from the original stimulus passage in systematic ways.
Typlocally, a recalled passage included some information not
presented in the original passsage and did not include other
information which was presented in the passage. A construc-
tive memory was hypothesized which could produce a repre-
sentation (in Bartlett's words, "increase the structure ")
of the stimulus passage, recreated and modified by the indi-
vidual's previous knowledge of the world, so that the con-
gtructed representation would conform with the individual's
world view. The constructed representation is gained at the
expense of accuracy of comprehension of the new information
through "simplification," described by Bartlett (1932) as

due to the omission of material that appears
irrelevant, to the construction gradually of a
more coherent whole, and to the changing of the
unfamiliar into some more familiar counterpart
(p.138).
For Bartlett construction occurred during “"remembering,"
or retrieval. Once-new information is reconstructed from
the "schemata" of memory and the output of the retrieval
process reflects the simplification which has occurred in
reconstruction (1.e., retrieval).

It is significant to note the fact that Bartlett con-

sldered "that even the most elementary looking perceptual

processes can be shown frequently to have the character of
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inferential construction (p.33)," because within the last
ten years, as human learning experimenters have turned toward
Bartlett's construction hypothesis, thelr research has been

1 in

concerned almost excluslvely with the role of inference
language comprehension.

Dawes (1966) reported two experiments studying his
subjects' recognition and recall of the set relations be-
tween groups of people and their social organizations which
had been either explicitly stated in or inferrable from two
prose passages the subjects had read. The same passages
were used in each experiment. In Experiment I subjects
were glven 12 forced-choice recognition questions, each
containing two statements, one of which was directly in-
ferrable from the previously read prose passages:

(1) a. No rancher voted for construction
of the canal.
be. Not all but some ranchers voted for

construction of the canal.
Subjects were asked to circle the correct alternative, elther
(1) ac or (1) b, 1In Experiment II subjects were asked to
recall all the set‘relations which they could remember.
Dawes found that simplification of these relatlonships oc-
curred in both experiments. In Experiment I subjects more
often chose (or recalled in Experiment II) (1) a., al=-
though the passage stated that most of the ranchers voted
against construction of the canal. Simplification was

1llustrated by alteration of the disjunctive "not all but

some" relationship into a "no" relationship. Dawes con-



3
curred with Bartlett's idea that simplification of written
material increases its structure, and Dawes hypothesized that
loglcal fallacies were made due to simplification,

Bransford, Barclay, and Franks (1972) tested the construc-
tive memory hypothesls by having subjects study sentences and
passages containing logical relationships such as

(2) a. Three turtles rested on a floating log
and a flsh swam beneath it.
and then testing subjects on thelr identification of new
sentences which were necessarily loglcally consistent and
therefore impllied by those studied such as
(2) b. Three turtles rested on a floating log
and a fish swam beneath them.
They found that subjects consistently i1dentified new, logl-
cally implled sentences like (2) b. as "old" while making
no such false recognition of (2) b, if they had heard sen-
tence (2) a. with the word "beside" substituted for the word
"on." In a second experiment reported in the same paper,
subjects conslstently recalled sentences like (2) a. as (2) b,
This evidence further supported a constructive theory of mem-
ory which involved inferential thinking. Bransford, et al.
ldentified this as a retrieval process,

Johnson, Bransford, and Solomon (1973) présented stories
to their subjects and found that subjects did more than merely
simplify new information. The subjects in thelr experiment
recognized as "0ld," sentences which had additional details
not explicitly stated in the original study material. For



example, subjects heard
(3) a. John was trying to fix the bird house,
He was pounding the nall when his father
came out to watch him and to help him do
the work.
and recognized
(3) be John was using the hammer to fix the bird
house when his father came outrto watch
him and to help him do the work.
as old, In this example an instrument (the hammer) was in-
ferred from the study paragraph. In other 1ltems certaln ac-
tions were inferred by the subjects as well. It ls inter-
esting to note as did Johnson, et al. that in no case was the
instrument or action necessarily or logically implied (as in
the Bransford, et al. study) by the study paragraph, e.g., in
(3) a. John could have been pounding the nail with his shoe
or with a brick.

Johnspn, et al. closed with a suggestion to other ex-
perimenters to determine whether such constructed, probabll-
1stic inferences are made during storage or durlng retrieval,
This uncertalinty about where construction occurs was a clear
departure from the strict construction-on-retrieval inter-
pretation of Bartlett which was held, for example, by Brans-
ford, Barclay, and Franks (1972) and James, Thompson, and
Baldwin (1973). James, et al, were completely satisfied with
merely supporting construction in general and took it for
granted that construction occurred in retrieval:

It has been assumed that...these elements, which.
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can be likened to Bartlett's stimulus traces and
key words, provide the raw material from which a
recollection must be constructed (p.53).
Little work has in fact been done to definlitively lo-
cate the reliable process of construction at elther storage
or retrieval. (Much work, however, has been done to refine
the concepts of inference, implicatlon, and loglcal fallacy,
the focus of much of the constructionists' work; and this
research will be considered as the question of construction-
in-storage versus construction-on-retrieval is examined in
more depth. )
Recent theoretical formulations have attempted to in-
corporate some form of the constructive memory hypothesis.
In stating the requirements for a theory of memory, Brockway,
Chmielewski, and Cofer (1974) stated that
a theory of memory must postulate mechanisms
or processes which a) represent the temporal
and other features of experlenced eplsodes,
b) are capable of producing accurate recall
and recognition, c¢) on occasion produce highly
lnaccurate reconstructions of what was pre-
sented in the past, d) 1dent1fyrthe conditions
which control the occurrence of accurate versus
inaccurate performance, and e) provide for
operations which, working on the contents of men-
ory, can generate information not previously
stored as such (p.195).

Conditions c¢), d), and e) were included by Brockway, et. al.
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to account for the results obtained by Bartlett and other
experimenters that supported construction.

The LNR memory model of Rumelhart, Lindsay, and Norman
(1972) and Norman and Rumelhart (1975) met the Brockway, et
al, criteria. Individual propositions (similar to Bart-
lett's schemata) are abstracted from input to the memory
system and are stored at different nodal polnts in the sys-
tem. During retrieval these nodal points are tapped for
their information which 1s then used to construct a response,
Inaccurate performance could be a result of loss of infor-
matlon at input, during storage of propositions, or during
retrieval from the nodal points (construction of the output).
Generation of information not presented as the original
stimulus would be most likely to occur during retrieval if
a few wrong nodes are tapped. The LNR model is consistent
with the strict construction-on-retrieval hypothesis of
Bartlett.

Although similar to the LNR model in that it uses
propositions, Kintsch's (1974) memory model differs in at
least one sigﬁificant respect--locus of the construction
process. Kintsch stated that "what 1s stored in memory are
the products of the subject's constructions (p.254)# Pre-
dicating hls argument on one's capacity to 1nfer Information
from a text, Kintsch states that the text information is
used to construct inference propositions which are then stored
along with propositions of information explicit in the text.
Further construction occurs as more information comes into

memory--propositions already stored may be further structured
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and interrelated. Retrleval consists of merely tapping this
fully constructed text base for its information, rather than
reconstructing a representation from stored schemata.

The Kintsch model, though inconsistent wlth a strict
construction-on-retrieval interpretation of Bartlett's hy-
pothesls, is supported by other experimental work. Dooling
and Mullet (1973) found that the theme of an otherwlse obscure
passage presented immediately after presentation of the pas-
sage did not enhance recall of the passage significantly
compared to a control group who did not recelve the thene.
Performance was significantly better for an experimental
group that received the theme prior to passage presentation,
suggesting that the locus of the thematic effect was during
storage. However, it is nalve to think that the storage and
therefore the construction of interrelated stimulus informa-
tion, such as a passage, 1s completed upon termination of
stimulus input by the experimenter. 1In fact storage and
construction of interrelated facts probably continues for
a period of time following such termination. And the deter-
mination of what is and what is not related is a problem
which must be considered (Dooling & Mullet seem to think that
a passage and its theme are only related when the theme is
presented prior to the passage). The Dooling and Mullet
results may, in fact, be attributed not to construction-
in-storage but rather to the fact that the passage they em-
ployed 1s sufficiently unintelligible so that it makes no
sense unless the theme is glven prior to passage presentation,

Addltional information supplied immediately following a
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passage which is comprehensible without thls information
should affect the construction of that passage which 1s,
presumably, still going on. However, additional information
supplied after the storage of the passage ls complete should
not aid in the construction of that passage unless construc-
tion occurs on retrieval. |

Haviland and Clark's (1974) Given-New Strategy exper-
iments provide intuitive support for construction-in-
storage. Thelr study showed that since language is pri-
marlly a means of transferring new knowledge to a listener,
it 1s "the listener's [purposéj to extract the new information
and integrate it with old information already in memory (p.513)"
The old information may be contained in the same sentence
as the new information, in a preceding sentence, or in the
sﬁbject's stored knowledge of the world. Haviland and Clark
have characterized the listener as actively trying to in-
tegrate new information with old information during encoding.
It 1s this active, integrative process which 1s characterist-
1¢ of construction-in-storage.

Experimental work by Kintsch (1974, pp.153-196), de-
signed to test his model, could have lent further support
to a construction-in-storage hypothesis. His results were
inconclusive, apparently resulting from confounded experi-
mental materials and design. In effect, he did not take
into consideration the refinements of the concepts of infer.-
ence and implication alluded to above. Two paragraphs were
designed around a theme. The first paragraph explicitly

stated a relationship between items:
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(4) a. A carelessly discarded burning clgarette
started a fire. The fire destroyed many
acres of virgin forest.
The second paragraph, supposedly, implicitly stated the
identical relationship between 1tems:
(4) b. A burning cigarette was carelessly
discarded. The fire destroyed many
acres of virgin forest.
A test 1tem was constructed which related the idea of the
paragraphs:
(4) ce A dlscarded cigarette started a fire.
Subjects were instructed to pay close attention to the
presented paragraphs because they would be later questloned
on them. Following presentation of either (4) a. or (4) b.
the subject was presented with (4) c. and asked to respond
"true” or "false." Kintsch predicted that subjects who heard
(&) b. would respond "true" as often as subjects who heard
(4) a., thereby confirming his hypothesls that inferred text
information was constructed into a proposition in the same
manner as expliclit text information. His prédictlon was not
verified. Subjects who heard paragraphs like (4) b, more
often responded "false" when presented with test sentences
than subj]ects who heard paragraphs with explicit information
like (4) a.

A cursory analysis of Kintsch's "implicit" paragraphs
reveals that test sentences were not in fact impllied in any
logical sense by these paragraphs. In example (4) b., it is
possible that a cilgarette could be carelessly discarded and
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that a fire could destroy a forest but that the cigarette did
not cause the fire. This would mean that paragraph (4) b.
pragmatically implies (4) c. Paragraph (4) a., however,
loglcally implies (4) c. because a cigarette which causes a
fire that destroys a forest must have started a fire. The
distinction between a logical and a pragmatic implication was
developed and made clear by Brewer (Note 1):

The term "loglcal lmplication" will be used to

refer to those semantic relationships where one

sentence seems to be necessarily lmplied by

another...A sentence pragmatically implies another

sentence when the information in the first sentence

leads the hearer to expect something neither ex-

plicltly stated nor necessarily implied in the

first sentence (p.4).
Harris and Monaco (Note 2), in an extensive review of the
implication literature, have extended Brewer's definition of
pragmatic 1mplicafion to include the highly probable inter-
pretation of one or more sentences which is not necessarily
implied by the sentences themselves. Thls extended definition
covers probable interpretations of paragraphs as well.

It was possible that Kintsch's subjects were not respond-
ing inappropriately to test questions, given his procedure.
For example, (4) c. 1s true with respect to paragraph (4) a.,
but 18 not "necessarily" true with respect to (4) b. and thus
was often judged false with respect to (4) b., when presented
with only the alternatives "true" and "false." When Harris,

Teske, and Ginns (1975) tested juror-subjects on memory for
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witnesses' testimony in a mock-courtroom study, they presented
subjects with statements similar to Kintsch's test questions;
however, these statements were followed by three possible al-
ternatives, "true," "false," or "indeterminate," with respect
to a witness' testimony. The alternative "indeterminate" was
included because pragmatic implications/inferences are only
highly probable interpretations and their truth value can
nelther be posltively asserted nor denied but merely judged
indeterminate. A second set of paragraphs used by Kintsch
helpsto 1llustrate this:

(5) a. Police are hunting aman in hiding.
The man 1s Bob Birch whose wife dis-
closed 1llegal business practices in
an interview on Saturday.
b. Pollice are hunting a man in hiding.
The wife of Bob Birch disclosed 1il-
legal business practices in an inter-
view on Saturday.
Kintsch's test statement was
(5) co Bob Birch is the man who is hiding.
Paragraph (5) a. loglcally implies sentence (5) c., but
paragraph (5) b. only pragmatically implies sentence (5) c.
by Brewer's and Harris and lonaco's definitions. And the
truth or falsity of (5) c. is logically indeterminate with
respect to paragraph (5) b,
The Harrlis and Monaco extension of the term "prag-
matic implication" to include highly probable but not ne-

cessary interpretations of more than one sentence is cri-
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tical if such work in human learning and memory 1s to proceed
much further. In any given context of communication the
listener relles heavily on probable interpretations of the
speaker's word and sentence meanings, since such words and
sentences are often highly ambiguous. It has been demonstrated
that hearers make use of pragmatic inference in applied set-
tings such as the courtroom (Harris, et al., 1975) and in
ordinary conversation (Harris & Monaco, Note 2) in order to
restrict the number of possible interpretations of the speaker's
message, Furthermore, the study of the construction process
itself (following the tradition of Bartlett, Dawes, Johnson,
et al., etc.) 1s particularly amenable to the concept of prag-
matic implication. Pragmatic inference is a type of simpli-
flcation. An interpretation of Kintsch's paragraph (5) b.
as the pragmatic implication (5) c. will easily fit Bartlett's
criteria of simplification (the ironic fact is that Kintsch
himself made the pragmatic inference by assuming that (5) b.
logically implied (5) ¢.)s Bartlett himself was concerned
with the similarities of inferential construction and sim-
plification. Bransford, et al. (1972, p.208) realized the
importance of inferential construction when they stated that,
Af the constructive process works to integrate new knowledge
with old knowledge which differs in each individual, then
"merely comprehending the information specified in the lin-
gulstic inputs is not sufficlient to guarantee that a listener
understands the implications that a speaker has in mind."

In fact the listener may understand implications (pragmatic)
which the speaker did not have in mind.
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An interesting question 1s ralsed by the preceding
analysis of Kintsch's work. Brewer (Note 1) and Brewer and
Lichtenstein's (1975) subjects, instructed that they would
be given a recall test, consistently made pragmatic infer-
ences of presented sentences during cued recall. For example,

The i1ce-cream was not hard was frequently recalled as The ice-

cream was soft,even though it is possible for ice-cream to

be neilther hard nor soft. Yet many of Kintsch's subjects did
not falsely recognize pragmatically implied test sentences.
This 1s not a task artifact of cued recall versus recog-
nition because Harrlis, et al.'s juror-subjects recognized
new, pragmatically implied sentences as old. In terms.- of
construction, Kintsch's subjects were less likely to con-
struct a pragmatic inference than were Brewer's, Brewer and
Lichtenstein's, and Harris, et al.'s.

It 1s possible that construction of inferences was
manipulated by instructions to the subjects. Kintsch's sub-
Jects were instructed that they would receive a true-false
test after each paragraph while Brewer's and Brewer and Lich-
tensteln's were given recall instructions priocr to the study
phase. Harrls, et al.'s subjects were simply told that they
would be asked some Questions later. Underwood (1972) stated
that

there does not seem to be substantial evidence
that relates subject's prelearning expectation
concerning the nature of the test and his recall
and recognition performance. It may or may not

be posslble for the subject to influence ap-
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preciably the composition of memoryeee(pe?7)

Jacoby (1973) found that if a specific strategy for elther
free-recall or recognition of categorized lists had been
developed by his subjects, it did not influence performance on
the other or on a cued-recall task. However both Jacoby and
Underwood were concerned with the study of lists of single words
and the process of construction has little, if any, relation to
this task. Sanders and Tzeng (1971), on the other hand, found
in thelr first experiment that prior instructions signifi-
cantly influenced both free recall and serlal recall of lists
of single words but in a second experiment did not influence
recognitlon or recall of loglcal inferences or directly as-
serted material presented in study paragraphs. Pragmatic
inrerences made by the subjects were not examined.

If instructions to the subj)ects could be found to sig-
nificantly influence thelr construction of pragmatic inferences,
1t would then be possible to directly test the construction-
in-storage hypothesis. The following studies were therefore
designed to determine under what conditions of instructions
subjects would construct pragmatic inferences (Experiment I),
whether inferences were constructed during storage or retrieval
(Experiment II), -nd when the construction and storage of in-
terrelated information may be said to be fully terminated (Ex-
periment III). Two prose passages were presented to the sub-
Jects followed by true-false-indeterminate recognition-of-infor-
mation tests. Instructions to the subjects indicated either

a multlple-cholce or essay test would follow the passages,



EXPERIMENT I

In Experiment I it was predicted that the subjects
glven multiple-cholce test instructions would be less likely
to Judge test sentences which were pragmatically implied by
the prose passages as True (as suggested by the Kintsth stu¢y
where subjects ldentified pragmatic implications as False
when given prior instructions indicating a multiple-cholce
test) than subjects given essay test instructions (as suggested
by the Brewer, Brewer & Lichtenstein, and Harris et al,
studlies where subjects tended to recall, or falsely recog-
nize as True, pragmatically implied sentences under recall or
general instructions).
Method

Subjects. The subjects were 32 undergraduate psychology
students at Kansas State University; they recelved extra
course credit for participation and were run in small groups.

Materials. A 167-word descriptive prose passage describing
a cabin and its surrounding environs and a 235-word narrative
prose passage about the character Jose's return to school
after a week-long absence were constructed.

Thirty test statements about the information expressed
in the narrative passage were then written. Ten of the
statements (filler) incorrectly paraphrased directly asserted

information contailned in the passage: Jose arose early in the

morning was contalned 1n the passage and Jose arose late in

the morning was a filler statement, which was necessarily false

with respect to the directly asserted information expressed
in the passage. Ten of the statements (log imp) were logic-

ally implied by the passage: Allce's classroom was next door
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to Jose's was contained in the passage and Jose's classroom

was next door to Alice's was a log imp statement, whlch was

not directly stated but nevertheless true with respect to the
information expressed In the passage., The final ten state-
ments (prag imp) were pragmatically impllied by the passage:

He ate breakfast and then went over to the nelghborhood school

was contalned in the passage and He walked over to the neigh-

borhood school was a prag imp statement which was loglcally

indeterminate as to its truth value from the information ex-
pressed in the passage. These thirty statements were random-
ly ordered and numbered with the provision that no more than
two statements of a gilven type (filler, log imp, prag imp)

could occur together. The test for the narrative passage con-
slsted of these thirty statements, listed in their random order,
with each statement followed by the words True, False, and

Indeterminate. The instructions FPlease Underline Correct

Answer headed the test.

A second test, also containing thirty statements, was
written for the descriptive pagsage by following the same
procedure outlined above,

The instructions for each test group and the two pas-
sages were recorded onto a cassette tape by a professional
actor.

Design and Procedure. The experiment was a 2 x 2 design

conslsting of an instructions variable and a passage-presenta-
tlon-order variable. One half of the subjects were in the
multiple-cholce instructions condition. They heard taped in-
structions stating that they would hear the opening passages
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of two storles, introducing characters, places, and their
relationships to one another, and that after hearing these
passages they would be asked to answer multiple-cholce ques-
tions about them. One half of these subjects heard the nar-
rative passage followed immediately by the descriptive passage,
while the other half heard the descriptive passage followed
by the narrative passage.

The second half of the subjects were in the essay in-
structions condition. They heard taped instructions stating
that they would hear the opening passages of two stories, in-
troducing characters, places, and thelr relationships to one
another, and that after hearing these passages they would be
asked to wrlte essays ending the stories. One half of these
subjects heard the narrative passage followed immediately by
the descriptive passage whlle the other half heard the pas-
sages in the reverge order.

After hearing the passages subjects were ilmmediately
given the two recognition-of-information tests described
above. If the descriptlive passage was heard first, the
recognltion-of-information test on the descriptive passage
was glven first. If the narrative passage was heard first,
the recognition-of-information test on the narrative passage
was glven first. Subjects were allowed to work at their
own pace. After the subject completed the first test,
the experimenter gave him/her the other test. Subjects were

again allowed to pace themselves.
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Hesults and Discussion

Subjects' responses were scored on each of two dependent
variables: number of logical inferences correctly made, i.e,
number of such test items answered True, and number of prag-
matic implication test items correctly identified as In-
determinate. As indicated in Table 1, neither instructions,

passage order, nor thelr interaction s=ignificantly influenced
the number of logical 1nferences‘made by the subjects. The
cell means for the four groups are presented in Table 2. This
1s conslistent with the results reported by Sanders and Tzeng
(1971).

The summary of the analysis of variance performed on
responges to pragmatic implication test statements is pre-
sented in Table 3. Only the instruction variable was sig-
nificant, 31(1,28)=8.58,§2(1,19)=12.60, minF'(1,47)=5.10,

p €.05. Inspection of the cell totals and means in Table 4
indicates that, as predicted, subjects given multiple-choice
instructions correctly identified more pragmatic implication

statements as Indeterminate (made fewer pragmatic inferences).

The combined means of the multiple-choice and essay groups,
lrrespective of passage order, were 9.25 and 6.25, respectively.
A two-tailed t-test performed in addition to the item analysis
(F2) between number of pragmatic implication correctly iden-
tified on the narrative versus the descriptive passage revealed
no significant difference, t(19)=1.42, D {.20. The means for
the narrative and descriptive passages are 9,36 and 14,40,
respectively, indicating that fewer pragmatic inferences were

correctly identified for the narrative test.
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Teble 1
Summary of Analysis of Variance Performed on Loglcal

Inferences Correctly Made by Subjlects

Source ar %S F
Instructions (A) 1 3.13 .65
Order (B) 1 L. 50 «93
AXB 1 1.13 .23
Error 28 L.83

Table 2

Mean Number of Loglcal Inferences Correct
Pagsage Order Instructions

Multiple Cholce Essay

Narrative first 16,38 15.38
Descriptive first 16.75 16,50
Table 3

Summary of Anaiysis of Variance Performed on Pragmatic

Implications Correctly Identified as Indeterminate by

Subjects
Source ar 1s F
Instructions (A) 1 72,00 8,58%
Order (B) 1 12,50 1.49
AxB 1 « 50 .06
Error 28 8. 39

p{.01
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Table 4
Mean Number of Pragmatic Implication Statements Correctly

Identlfied as Indeterminate

Paszsage Order Instructions
Multiple Cholice Essay

Narrative first 9.75 7.00

Descriptive first 8.75 5. 50
The most slgnificant finding was that the subject'a
congtruction of pragmatic inferences could be and was man-
ipulated by prior instructions (as indicated by the pre-
vious analysis of the Kintsch, Brewer, etc. studies).
First, this indicates that different study strategles by
students do exlst and that they specifically determine whether
or not pragmatic inferences will be constructed. It is of
particular interest to note that college freshmen (approx-
imately three quarters of the subjects in this experiment)
demonstrated this abllity to study selectively according to
thelr test expectancy. This suggests that it is an ability
which may be developed by successful undergraduates, Further,
the student deficient in this ability may be at a disadvantage
in relation to his/her peers. Research in this area may lead
to useful diagnostic techniques which will spot such a disa-
bility in a student's performance and aid him/her in developing
this ability.

Second, the fact that construction of pragmatic infer-

ences was manipulated by instructions given prior to passage
presentation supports the hypothesis that construction oc-

curs in storage. One alternative hypothesis remains, however:
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the possibility that different instructions influenced the
retrieval of stored information differentially when subjects
were responding to the recognition-of-information tests.
This hypotheslis 1s incompatible with the interpretation
that prior instructions influenced the storage of passage
information, but it is clearly not inconslstent with the
results of Experiment I.



EXPERIMENT II

Experiment II was designed to directly test the construc-
tion-in-storage hypothesis. A 2 x 2 x 2 factorial design
manipulated the between-sublects varlables of passage pre-
sentation order (Order) and sequence of instructions (Sequence)--
elther no instructions prior to first passage presentation
and essay instructlions prior to second passage presentation
or‘no instructlions prior to first passage and multiple«choice
instructions prior to second. The wlthin-subjects varlable
was tests (Test) for the first and second passages.

A construction-on-retrieval hypothesis would predict a
main effect of Sequence with no interactions because the ef-
fect of either multiple cholce or essay instructions, given
only prior to the second pasgsage, should exert their effect
on the retrieval of both passages. The construction-in-
storage hypothesls, however, predicts an interaction of
Sequence and Test because elther multiple cholce or essay
instructions should exert their effect only on the storage
of the passage immediately followlng thesé instructions.
Method

Subjects and Materials., The subjects were 40 under-

graduate psychology students at Kansas State University;
they recelved extra course credit for particlpation and were
run in small groups. The materials were the same as in
Experiment I.

Deslign and Procedure. The experiment was & 2 x 2 x 2

factorial design. The three independent variables consisted

of passage presentation order(Order), sequence of instruec-
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tions (Sequence), and tests (Test)--one for the first pas-
sage and one for the second. The Order and Sequence varlables
were between subjects, the Test variable was wlthin.

Ten of the subjects heard the passages in the order
descriptive followed by narrative (Order 1); the first pas-
sage wag preceded by no instructions about the subsequent
tests and the second passage was preceded by the essay in-
structions from Experiment I (Sequence 1). Ten of the subjects
heard the passages in the order narratlve followed by descrip-
tive (Order 2); the first passage was preceded by no instruc-
tions and the second passage was preceded by the multiple-
choice instructions from Experiment I (Sequence 2). Ten
heard the passages in Order 1 with Sequence 2 instructlons.
The final ten heard the passages in Order 2 with Sequence 1
instructic.s.

After hearing the second passage, all subjects were
immediately presented wlth the first of the two recognition-
of-information tests. Subjects were allowed to work at
thelr own pace. Immediately after completing the first
test, the subjects were presented with the other test. They
were agaln allowed to pace themselves. Test order presehn-
tation for each subject corresponded with passage order pre-
sentation, e.g., 1f the subject heard the narrative passage
first, he/she received the test for the narrative passage first.

Results and Discussion

Subjectes' responses were again scored on the two de-
pendent variables: number of loglcal inferences made and

number of pragmatic implications correctly ldentified as
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Indeterminate. Separate analyses were performed for each

dependent variable.

Table 5 summarizes the analysis of variance performed
on the number of loglcal inferences made by the subjects
while Table 6 presents the means for each cell. Both the
main effects of Sequence and Test were significant; but,
more importantly, the Sequence by Test interactlon predicted
by the construction-in-storage hypothesis was also signifi-
cant, Fy(1,36)=10.98, F»(1,9)=7.22, min F'(1,38)=4.35, p<.05.
These results clearly support a storage interpretation of
the construction of loglical inferences. Instructions (multiple
choice or essay) differentially influenced storage of the
following passage only, rather than retrieval of the stored
Information from both passages at the time of test.

Although these results clearly supported the construc-
tion-in-storage hypothesis for logical inferences, the
analysls of pragmatic implications identified correctly as

Indsterminate did not support elther the construction-in-

storage or the construction-on-retrieval hypothesls. As in-
dicated in Table 7, only the Order by Test interaction was
significant. When inspected closely, as in Table 8, it is
clear that the Order by Test interaction corresponds to

the order of passage and therefore test presentation--in
Order 1 the descriptive paséage is presented first followed
by the narrative passage, the descriptive test, and the
narrative test in that order. In Table 8 it 1s clear that
subjects' performance on the test for the descriptive passage

(Test 1) was far superior to thelr performance on the test
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Table 5

Summary of Analysls of Variance Performed on Loglcal Inferences

Source ar 1S F

Between Subjects 39
Order (A) 1 oH5 «17
Sequence (B) & 11,25 4,23%
AxB 1 .80 .30
Error 36 2.66

Within Subjects 40
Test (C) 1 9.80 12, 7hnws
AxcC 1 1.25 1.62
BxC 1 8.45 10,98%%
AxBxC 1 .80 1.04
Error 36 77

¥p £,05 #¥p £,005  ##¥p < ,001

Table 6

Mean Number of Logical Inferences Correct

Order 1
Test 1 Test 2
Sequence 1 (Essay) 8.70 6,90
Sequence 2 (Multiple 8.40 8.30
Choice)
Order 2
Test 1 Test 2
Sequence 1 (Essay) 8.20 7.30
Sequence 2 (Multiple 8.?0 8.70

Choice)
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Table 7
Summary of Analysis Performed on Pragmatic Implicatlions
Correctly Identlfled as Indeterminate

Source ar us )

Between Subjects 39
Order (A) 1 b5 .10
Sequence (B) 1 4.05 97
AxB 1 1.25 « 30
Error 36 4eo19

Within Subjects k0
Test (C) i <05 .0l
AxC 1 18.04 12,79*%
BxC 1 +05 <Ol
AxBxC 1 4.05 2.87
Error 36 1.41

#p {005

Table 8
Mean Number of Pragmatic Implications Correctly Identifled

as Indeterminate

Order 1
Test 1 Test 2
Sequence 1 (Essay) h.10 | 3.70
Sequence 2 (Multlple 5.30 3,90
Cholce)
Order 2
Test 1 Test 2
Sequence 1 (Essay) 3.70 4,30
Sequence 2 (Multiple 3. 50 4,90

Choice)
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for the narrative passage. The same result holds for Order 2
where the order of the passages and therefore the tests was
reversed--performance by these subjects was again far super-
ior on Test 2, the test for the descriptive passage. That
such a difference between eilther passages or tests exists is
not surprising., That this difference 1s in the realm of
pragmatic rather than logical inferences, however, is note-
worthy and demands further attention.

The main coneclusion that one can draw from Experimént IT
is that logical inferences are in fact constructed in storage
rather than retrieval. The fact that no clear evidence was
found concerning the locus of construction of pragmatic
inferences serves to deﬁonstrate further the qualitative

distinctlion between these two phenomena of human memory.



EXPERIMENT III

Al though Experiment II supported a construction-in-
storage hypothesls unequlvocally for loglical inferences,
the same could not be sald for pragmatic inferences, where
the results supported nelther hypothesis. Also, the fact that
the experimental manipulation of instructlons affected con-
struction of pragmatic Inferences and did not affect con-
struction of loglcal inferences in Experiment I but the sequence
of Instructlons affected construction of logical inferences
and not pragmatic inferences in Experiment II 1s vexing.
Experiment III was desligned, employing a new experimental
manlpulation, in order to test the construction-in-gtorage
hypothesis for both pragmatic and loglcal inferences within
the same experiment and to determine when the construction
of a representation of thematically interrelated information
may be said to be fully terminated., Dooling and Mullet (1973)
held that the theme of a passage presented immediately after
presentation of the passage ltself was only avallable upon
retrieval of the passage. It was argued in the Introduction
that the theme of a passage, obviocusly related to the pas-
sage 1tself, as well as any related information presented
Immediately after the passage should be stored with the pas-
sage, because storage of the passage would not yet be termin-
ated and construction of the representation of the passage
1tself should still be taking place.

The passages used in the first two experiments con-
talned many interrelated facts from which the recognition-
of-information tests for the passages were constructed.

These relationships were often hierarchical in nature such
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that if a subject makes one pragmatic inference, the proba-
Pility of making other related pragmatic inferences lncreases,
For example, in the narrative passage the age and occupatipn
of the main character, Jose, are never stated--he may be a
student or a teacher., As Table 9 indicates, only four out
of seventy-two subjects (approximately 5%%) responded cor-

rectly to this statement (Indeterminate). Eighty-nine percent

of the subjects in Experiments I and II made the pragmatic
inference that Jose was in fact a student, and this in-
creased thelr probability of inferring that Jose walked to
school, that hls friend Allice 1s also a student, etc.

In Experiment III, the key Information that Jose 1is
a teacher was manlpulated between two groups of subjects,
One group (Storage) was given this information as the last
sentence of the narrative passage about Jose and prior to
hearing the descriptive passage. The second group (Retrieval)

was given thils information after hearing the narrative and

Table 9
Subjects' Responses to the Logically Indeterminate Statement
Jose 1ls a student in the thlrd grade.

Experiment I

True False Indeterminate
Essay 13 2 1
Multiple Cholce 14 0 2
Experliment II
Order 1, Test 1 19 1 0

Order 2, Test 2 18 1 1
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descriptive passages in that order and prior to the recog-
nition-of-information test on the narrative passage. The
construction—on—retfieval hypothesls as well as the con-
ception of storage and retrleval as represented by Dooling
and Mullet predict no difference in performance between the
Retrieval and Storage groups because both have the key in-
formation about Jose at retrieval. The construction-in-storage
hypothesis, as well as a conception of storage as a contin-
uous process of constructing a representation of related in-
formation until unrelated information terminates the process
to begin construction on the new information, however, pre-
dicts a significant difference between the Storage and Re-
trieval groups because fhe Storage group has the key infor-
mation while the relevant passage is still being processed.
Method

Subjects. The subjects were 18 undergraduate psychology
students at Kansas State Unlversity; they recelved extra
course credlt for participation and were run in small groups.

Materlaels. The materials from Experiments I and II were
modified for Experiment III. One three-word phrase in the
narrative passage was eliminated and two questions on the
narrative test were changed so that there would still be ten
pragmatic implication items. Although both passages were pre-
sented, the test for the descriptive passage was not used,
since only the subjects' responses to the narrative passage
were of Interest. Instructions, both passages, as well as
the phrase "Jose is a teacher," were recorded on a cassette

tape for presentation to the subjects.
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Design and Procedure. The experiment manipulated one

independent varlables time of presentation of the key in-
formation "Jose is a teacher." One half of the subjects
(Storage) heard the multiple-cholce instructions used in
Experiments I and II, the narrative passage with the key
information as the last sentence of the passage, and the
descriptive passage in that order, followed by the modified
test for the narrative passage. The other half of the sub-
Jects (Retrieval) heard the same instructions, ﬁhe narrative
passage without the key information, the descriptive passage,
and then the key information in that order, followed by the
same test. All subjectz were allowed to work on the test at
their own pace.

Results and Discussion

Two two-talled t-tests were performed between the Storage
and HRetrieval groups of Experiment III: on the number of
logical inferences correctly made and on the number of prag-

matic 1mplicationé correctly identifled as Indeterminate.

The results summarized in Table 10 demonstrate that sig-
nificant differences were found between groups for both
logical inferences and pragmatic implications. The direc-
tlon of these differences is indicated in Table 11. The
Storage group made fewer loglcal inferences and identiflied
more pragmatlic ilmplications correctly than the Retrieval
group.

The fact that significant differences were found between
thetwo groups on loglcal inferences confirms the finding in

Experiment II that logical inferences are constructed during
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Table 10
Summary of t-tests (Two-talled) Performed on Logical Inferences
and Pragmatic Implications

Compari son ar t

Loglical Inferences

Storage vs. Retrieval 17 2,26%
Pragmatic Implications

Storage vs. Retrieval 17 L, 58#%

*p £.05 #¥p ¢, 001

Table 11
Means and Standard Deviations® for Storage and Retrlieval Groups

Dependent Varliable

Loglecal Inferences Pragmatic Implications
Correctly Made Correctly Identified
Storage Group 6.66 5,00
(1.11) (1.50)
Retrieval Group 8.55 3.00
(0.52) (2.17)

83tandard deviations in parenthesis
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storage. The significant difference found between groups on
number of pragmatic implications correctly identified demon-
strates that, as predicted, pragmatic inferences are also
constructed during storage.

Furthermore, the storage and construction of a repre-
sentation of related information, such as the narrative
passage and the information that Jose 1s a teacher, is not
fully terminated unless the related information 1s separated
by unrelated information, such as the descriptive passage,

contrary to the assumption of Dooling and Mullet.
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GENERAL DISCUSSION

Although the results of each experinment have been
dlscussed individually, an overview of all three experiments
reveals unlique inslghts in the area of human learning and
memory.

Like those reported by Bartlett (1932), the experiments
reported here have utilized prose passages, each with a unique
set of interrelated facts, similar to the messages which a
speaker might impart to a hearer in everyday life. New
information was given (e.g., Jose and Allice were friends),
some information was left out (e.g., Jose's age and occupation)
and left up to the hearer to deduce in a manner analogous
to Haviland and Clark's (1974) representation of everyday
speaker-hearer communication.

Unlike Bartlett's studies, however, each passage was
separately analyzed for directly asserted information,
loglcally implied information, and pragmatically impllied infor-
mation--three disfinct categorizations which must be distin-
gulshed 1n order to adequately characterize how and what in-
formation i1s comprehended by the hearer. Although Bartlett
discussed inferences and inferential construction, only re-
cently have experimenters paild such attention to their ex-
perimental analysis (Harris & Monaco, Note 2), realizing
perhaps that the indivlidual's ability to infer is one of the
most lmportant functions in human learning. The ability to
store directly asserted information or events which one
percelves ls certalnly a relatively static process in-

volving only translation to some sort of memory code.
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The ability to construct inferences, on the other hand, 1s
2 dynamic and often creative process, involving the trans-
formation of information or a set of events which iz often
freely available to others (as in a book or a movie) into
& new representation which is individualized. This is,
perhaps, clearer by reconsidering Table 9 which shows that
in Experiments I and II 89% of the subjects pragmatically
inferred that Jose was a student while 5%% responded with the

correct alternative Indeterminate; another 53% responded False,

that he was not a student. Did those who responded False
pragmatically infer that he was a teacher? Perhaps one or

two of those subjects inferred that Jose was a student-teacher,
Depending upon the inference--teacher, student, student-
teacher--the passage must have a different meaning. The story
derives its meaning (which often differs between subjects as
well as movlie critics, for example) from the series of in-
ferences which are made, although frequently one inference
makes another all the more likely (e.g., inferring that Jose
iz a student makes it more likely that Alice is a student,
that he was absent because he was sick, that he is younger
than the principal, etc,).

The Effect of Instructions

The manipulation of instructions in Experiment I had an
effect solely on the number of pragmatic inferences construc-
ted by the subjects, while the sequential manipulation of
instructions in Experiment II affected only the number of
logical inferences constructed by the subjects. The effect
of additional information in Experiment III produced decreases

in both the number of incorrectly constructed pragmatic
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inferences and the number of correctly constructed loglcal
inferences for the Storage group in comparison to the Retrieval
group of Experiment III. Thls evidence 1indlcates that the
loglcal-pragmatic distinction is not merely one of convenlence
for the experimenter. On the contrary, thes: experiments
provide data indicating that since construction of logical
and pragm:tlc inferences may be differentially affected by
experlmental manipulation, the loglcal-pragmatic distinction
1s psychologically distinct as well.

Experiments I and II demonstrated that instructions to
the subjects could influence thelr construction of inferences.
This finding suggests that salient instructions (e.g., multi-
ple cholce or essay) to fhe subjects along with meanin-ful
material (e.g., passages, lectures) can and will affect per-
formance on a subsequent test, contrary to the findings
reviewed by Underwood (1972) and those of Jacoby (1973),
where no effect of instructions was reported. Underwood and
Jacoby reported experiments which used lists of words as stim-
ulus material and typical verbal-learning instructions (e.g.,
serial recall; free recall, cued recall) and'cannot be
criticized for this cholce. However, they can be criticized
for attempting to generalize results from these experiments
to the classroom situation, for neither the materials nor
the instructions bear any serious resemblance to those found
in the classroom. Sanders and Tzeng (1971) employed meaning-
ful stimulus material in the form of paragraphs and found
no effect of instructions; however, they analyzed only sub-
Jects' recognition of logidal implications on true-false tests--

handicapping themselves by paying attention to only a restricted
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subset of the information conveyed in thelr paragraphs and,
like Kintsch (1974), by thelr cholce of the true-false test
itself,

The fact that the construction of inferences can be
manipulated by instructions raises the question of whether
thls abllity is under the subject's consclous control. Bruno
(Note 3) is currently examining this issue by attempting to
develop a training procedure which will allow subjects to
recognize implications in passages and declde whether or not
they wish to construct the inference. In any event the fact
that inferential constructlon ¢an be manipulated supports the
hypothesis that implications are processed separately or in-
volve an extra stage of processing. A loglical research step
to add further support to thls evidence would be a reaction-
tlme study to determine whether the processing of implications
takes longer than the processing of direct assertions. Kintsch
has provided this further support for an extra stage by con-
ducting Jjust such an experiment. He measured subjects' reac-
tion times to respond to statements about paragraphs con-
taining elther dlrectly asserted information only or both
directly asserted and implled information. At no delay,
subjects took significantly longer to respond to statements
about paragraphs containing both directly asserted and implied
Information than to respond to paragraphs containing only
directly asserted information. After a fifteen-minute delay,
however, subjects showed no difference in thelr mean reaction
time to respond to the two types of paragraphs. Singer (1976)
has repllicated the "no delay" portion of Kintsch's study
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using sentences., Monaco (Note 4) has interpreted this result
as support for an extra stagg of processing implication in-
formation. Taken together, the results of Experiments I and
II and the resction-time studies support a "decision to
infer" stage in the processing of implications which 1= elther
under consclious or unconscious control.

Toward s Constructive Theory of Memory

The most important contributions of Experiments I, II,
and III are those that add to the understanding of the con-
struction process itself. That the subjects can construct
an accurate or lnaccurate reoresentation of interrelated facts
gsuch as those in a prose passage presented as stimulus mater-
ial has been demonstrated in each experiment, And whether
this constructed representation ias accurate or inaccurate
may be partly controlled by experimental manipulation. Of
more theoretlcal lmportance, however, are the demonstrations

in Experiments II and III that the construction of this repre-

gsentation occurs during storage.

Experiment III went on to demonstrate that, although
subjects could construct a representation of the narrative
passage ilntegrating the key phrase Jose 1s a teacher into
their constructed representation of the passage when the phrase
came in the continuocus flow of narrative information, when
the key phrase was separated from the narrative passage by
an unrelated descriptive passage {and the subject's con-
structed representation of the narrative passage was com-
pleted and stored in memory), the new information in the
phrase could at best be appended to, rather than integrated

with, the previously constructed representation.
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A clearer pileture of human learning and memory beglins
to emerge from these results. The hearer constructs a
repregsentation of the speaker's message, using his "knowledge
of the world" from memory and the direct assertions made by
the speaker to draw highly probable inferences (loglecal in-
ferences having a probabllity of one and pragmatic inferences
ranging in probability between 0 and .999...). Once stored
in memory, however, direct assertlions and inferences are, for
all intents and purposes, equal, since subjects recognize and
recall direct assertions and inferences as if both had origl-
nally been part of the speaker's message (Brewer, Note 1;
Johnson, Bransford, & Solomon, 19733 Harris, et al., 19753
Harries & Monaco, Note 2), However, it is not full justice
to regard construction as merely a subroutine of storage, for
1t 1is clearly more than that. Construction is the dynamic
process of integrating information in memory with direct as-
sertions and implications of the speaker and of drawlng in-
ferences so that a total representation of the speaker's mes-
sage may be stored.
Monaco (Note 4) has provided a model which 1s presented
in Flgure 1 of the construction process from the input of a
speaker's message to final Storage of the constructed repre-
sentation of that message in memory., It i1s possible to trace
the stimulus material of Experiment III through this flowchart.
The sequence of relevant information presented on tape to
subjegts in the storage group was:
(6) Passage one. Jose arose early in the morning.

After dressing...Jose 1s a teacher. Passage two.
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Figure 1

Model of the Construction Process from Monaco (Note &)
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The old cabin looked down from the hllltop...

they were set far apart.
SubJects heard the key information about Jose belng a teacher
in the direct flow of previous information about Jose. Subjects
in the Retrieval group heard the key informatlon after the last
sentence of Passage Two, l.e., separated from 1ts thematically
related information by approximately 90 seconds. Following the
flowchart, for both groups the key information would be searched
for an implication at Declislon 1. Since it carries no implication
it would go directly to the Constructlon box as a direct asser-
tion. For the Storage group, the construction operations for
Paszssage One would still be occurring as the key information came
Iin. The representation of Passage One would not yet have been
stored and the key information should affect inferences already
drawn and inferences still belng drawn. As Passage Two Informa-
tion begins to enter the system, the constructed representation
of Passage One would be stored in memory. However; for the Re-
trieval group a representation of Passage One should have already
been constructed, without using the key phrase, and stored in
memory when the key information entered the system followlng the
concluslon of Passage Two. Thus when the key phrase entered
the Construcfion box for the Retrieval group, the constructed
representation of Passage One would be called up from memory
(where direct assertions and inferences are equal) and at best
appended to the representation, in no way altering any inferences
whlch were previously drawn, and then the appended representation
would reenter memory. The difference in operations between

the two groups should and did manifest 1tself in a difference
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on the subsequent recognition-of-information test.

Monaco's Decision 2 stage deals wlth whether or not an
inference will actually be made. If Informatlion coming into
the system is seen to carry an implication at Decision 1,
a8 decislon would have to be reached at Declsion 2 as to
whether or not the inference should be drawn. If the infer-
ence, or inferences in some cases, should be made the infor-
mation is relayed to the area of the Constructlon box where
inferences are drawn. If the declsion is to not make an in-
ference the information is sent to the direct assertion area
where only the directly asserted'information 1s used, As
previously noted, the instructions to the subjects in Exper-
iments I and II seemed tb operate on just such a declsion
stage by causing them to make (essay) or to not meke (multiple
cholce) the eritical inferences.

Just as the research on construction presented in
this paper has provided data pertinent to the fundamental
storage-versus-retrieval issue, it 1s expected that further
research on constructlon will cast in a new light, and may
Field answers.to, some of the most basgle queétions concerning
human learning and memory. For example, i1t is likely that
many subjects in Experiment III (both Storage and Retrieval
groups) at some time made the inference that Jose was a student.
The question arises as to what happensd to that inference
when 1t was contradicted. Was 1t lost from memory? Did
the subjects "forget" that they made the inference? These
questioné are one aspect of the basic question that memory

researchers have examined for years--what is forgetting--and
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attempts at answering them from a construction point of view
are being made (e.g., Monaco, Note 5). The fact that in
Experiment III additlional information does not affect a pre-
viously constructed representation 1s important to the study
bf human learning: how much information must be supplied in
order to change an individual's previously constructed repre-
sentation of a set of events? Also intriguing is the exam-
Ination of what inferences are constructed by whom. For
example, any projJective test is really an examination of the
inferences constructed by an individual about some ambiguous
stimulus presented by the clinician,.

As yet a constructive theory of memory needs to be

more formalized than that presented by Monaco (Note 4).
It has, however, advanced significanﬁly beyond Bartlett's
original formulation, primarily due to the return to the use
of experimental stimuli such as passages which approximate
more closely than lists of words the content of speaker-
hearer communication combined with a more refined analysis
of these stimull such as the logical-pragmatic distinction
provides, But if these advances come only in the realm of
psycholingulstic research, then any formal theory of con-
struction can only be limited in scope. Bartlett discussed
construction in terms of soclal and perceptual, as well as
psycholinguistic, phenomena. And 1t i1s expected that re-
search on construction in these areas would further advance
the generalizability of the theory. For example, in the area
of person perception, the so-called "halo effect" may be

due to one's construction of a representation of (including
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inferences about) some other individual's behavior based on
a filrst impression of that other individual. This represen-
tation is then stored in memory and later recalled as if one
had actually wltnessed those behaviors rather than merely in-
ferred them. |

Construction is an approach to humen learning snd
memory which is appllicable to the study of any area of
human information-processing which involves the integration
of a series of events and/or facts into a total representation,
for it is this type of processing in which the indlividual most
frequently engages in daily life.
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FOOTNOTES

1The traditional dictionary distinction between implication

and inference is followed here. A speaker's sentence or

utterance makes an implication; a hearer or reader makes

an inference,
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APPENDIX I
‘Stimulus Passages
Descriptive:

The old cabin looked down from the hilltop onto a
vallev below. From the cabin the cry of a seagull could be
heard. At the sound a squlirrel scurried across the roof of
the cabin, loosening shingles inits path, and jumped into
the open arms of the nearby tree--the oak tree which had pro-
tected the cabln for generations; the old oak which had cooled
the cabin with its shade during the hot, blazing summers,

The cabln had been sturdily built but the wind from
the valley now rattled and shook the cabin door. It was
nearing the end of summer and the hot days had been gradually
cooling as fall approached.

A pille of freshly cut logs and an axe lay in front
of the cabin, but the cabln was now empty.

There was no porch in front of the cabin, Jjust two
chalrs, there, to slt in on the frequently cool nights. The
chairs were rustlc looking and uncomfortable without plllows.
They were set far apart.

Narrative:

Jose arose early in the morning. After dressing, he ate
breakfast and then went over to the neighborhood schcool. He
was pleased that the sun was shining today.

Many of the children in the 3rd-grade class greeted Jose
a3 he sat at his desk. He didn't greet them back. Jose was
nervous and anxious for class to start because he had been ab-
sent for over & week. Jose liked school and hls mother was a
teacher.

Alice, a friend of Jose's from the 2nd-grade class, sald
"hello" to him as she passed bv--Jose sat near the door. Alilce's
classroom was nextdoor to Jose's, but they seldom saw one
another during the day. Alice's classroom was larger and had
more window space than Jose's, so that all of the 2nd-grade
gtgdents were tempted to look out at the rooftops of the houses

eLOoWe.

The principal stopped inside of the 3rd-grade classroom
and sald "hello" to Jose. Jose thought that the jolly
princlpal resembled a character in the comic strips although
he would never tell anycne so. The principal was (an older
man)#* beld and pilgeon-toed. All of the chlldren and all of
the teachers respected him. Jose was no exception.

At last the buzzer signaling the start of classes
sounded and Jose lost hls anxlety in the excltement of the day.

*The phrase in parentheses was not included in Experiment III.
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APPENDIX IT

Recognition-of-information Test Statements

Descriptive:

l. The tree was young.

2. The cabin was on a hill.

R. There were two chalrs in front of the cabin,

« The cabin was not sturdily built.

5. The cabin was above the valley,

6. The logs were cut with an axe.

7« There were shingles on the cebin's rocf.

8. The wind came in from the sea.

9. The cabin was old.

10. Two people owned the cabin.

11, It was a log cabiln.
12, The chairs were close together,

13. The cabin was near the sea.
14. There was never & cool night.

15, The summers were hot.

16. The cabin had no porch.

17« The logs were freshly cut.

18, The cabin was protected by the tree.

19, The chairs were old.

20, It was approsching the start of fall.
21, The cabin is a one-story building.
22, The squirrel fell into the tree.
23, The cabin had a fireplace.

24, The chairs were comfortable without pillows.
25, The cebin door was rattled and shaken by the wind.
26. The logs were behind the cabin,
27. The axe lay on top of the logs.

28, The tree was an elm.
29, The chalrs had plllows.

30 A tree was near the cabin.

Narrative:

1., Jose sald that the principal resembled a comic strip character.
2, The second-grade classroom was above the rooftops of houses,
3. Jose and Allice are friends.

Jose often saw Alice once class began.
5. Children were in the classroom with Jose.
Jose had been slick.

?. The principal was older than Jose,

8. Jose was calm before class.

9. Jose's classroom was smaller than Alice's,
10, Jose walked to school.

11. Jose 18 a gtudent in the third grade,

o« The principal stopped outside Jose's classroom to say "hello,"
13. Jose was older than Alice.

14, Someone rang the morning bell.

15. Jose woke late in the morning.
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Narrative (cont.):

16, Alice's classroom had more windows than Jose's.
(Alice is & =tudent,)*
17. The principal was bald.
18. Jose was absent from class for over seven days.
19, Jose sald "hello" to the principal,
20, Jose's classroom was next to Alice's.
21, Jose's father was a teacher.
22, The sun was hidden by clouds that day.
23. The second-grade students often looked out the windows.
24, Josze didn't like school.
25, The door was near Jose's desk,
26. Jose ate breakfast before he dressed.
27. Josge 1ls of Spanish descent.
(Jose lives with his mother.)¥
28, Jose sald "hello" to the children who greeted him,
29, The principal was heavy,
30. The third-grade children respeéted the principal,

*Phe statements in parentheses replaced the statements im-
mediately preceding them in Experiment III.

Score Key

1. False 16, Indeterminate
i True 1?0 True

3. True 18, True

L4, PFalse 19, Indeterminate
5. True 20, True

6. Indeterminate 21. Indeterminate
7. True (Indeterminate)¥* 22, False :
8. False 22. Indeterminate
9. True 24, False

10. Indeterminate 25, True

11, Indeterminate (False)# 26, False

12, FPalse - 27. Indeterminate
13. Indeterminate 28, False

14, TFalse 29. Indeterminate
15. False 30. True

*#*The answers in parentheses were used in Experiment III.
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Bartlett (1932) hypothesized that upon remembering or
retrieval from memory a representation of the original
stimulus material was constructed, and he found that the
accuracy of thls constructed representation varled greatly
among individual subjects. Recent research in the area of
psycholingulistics and most especlially that research dealing
wlth inferences made by subjects has relied heavlily upon
Bartlett's original formulation of the construction hy-
pothesis. The three experiments reported in this paper
were conducted using prose passages as stimulus material in
order to examine in greater detall and thus refine the pre-
cision of the construction hypothesis by determining: first,
whether the subject's constructed representation of interrelated
fects presented in the form of a passage could be experi-
mentally manipulated; second, whether construction of this
representation occurs at storage or retrieval; and, third,
when the construction of a set of interrelated facts may
be sald to be fully terminated. Experiment I found that
construction of inferences could be manipulated by prior
instructions to the subject. Experiments II and III con~
firmed that construction occurs in storage and not during
retrieval. Experiment III indicated that the construction
of a representation of interrelated facts may be said to
be fully terminated only after unrelated facts enter the
storage system. Further work on developing the theory of
construction is encouraged both within psycholinguistics
and other related areas dealing with human information-

processing.



