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ABSTRACT

The purpose of the present study was to investigate how children of
different 1levels of cognitive and role taking development utilized
schemata in comprehension and memory of prose. The literature suggests
that adults can adopt a particular schemata for comprehending and
recalling a passage when instructed to do so. Further, the schemata
used determined what of the incoming information was important, and
those elements rated as more 1important were recalled better. When
subjects were asked to shift to a second perspective, the results of the
second recall test indicated that subjects were able to recall
additional, previously unrecalled information following a shift in
perspective. Evidence of these abilities among children is limited and
conflicting.

Seventy-six subjects (29 first graders, 21 second graders, and 26
third graders) participated 1in this study. Subjects' 1levels of
cognitive and role taking development were tested using Piagetian
measures of conservation, and the Flavell picture role taking task, and
the Burns and Cavey role taking measure, respectively. During a second
session, subjects were asked to recall a story from a randomly assigned
perspective. Half of the subjects were then instructed to shift to a
new perspective and recall the story once again, while the remaining
subjects were reminded of their original perspective and asked to recall

the story a second time.



The results of the various analyses included in the present study
provide additional support for the wutilization of schemata in the
comprehension process. That subjects can be 1induced to invoke a
particular schemata for comprehending a passage is evident from the
results. Subjects' recall of text elements important to a particular
perspective supported the contention that the schemata that the reader
brings to the text determines the importance of text elements and that
those elements determined to be more important are recalled better than
items of low importance. However, as the present evidence indicates, it
is the subjects' levels of cognitive and role taking development which
are predictive of these abilities. It would appear that the memory
schemata function as subschemata of general cognitive developmental
level.

When a shift to a second perspective was required, only those
subjects with sufficient cognitive and role taking development were able
to utilize the additional schemata to facilitate recall. The present
study provides a possible explanatory mechanism by which utilization of

schemata 1in comprehension and memory of prose may be predicted and

explained.
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Recent research work by Anderson (Note 1, 1978), Bransford (1972)
and others has provided some evidence for the utilization of schemata in

e a1 ot

comprehension and retrieval of prose material. Since the bulk of
learning in school is assumed to be accomplished through reading prose,
the determination of whether or not schemata are used in comprehension
of prose, and what part schemata play if they are involved, becomes
important to education. It is the purpose of this investigation to
examine the utilization of schema in comprehension of prose from a
cognitive-structural perspective. Specifically, the study focuses on
how subjects at different levels of cegnitive development utilize
schemata 1in comprehension and memory. A discussion of research

literature relevant to this question follows.

Information-processing Approach to Schema Theory

Rumelhart and Ortony (Note 2) described a system of components for
representing knowledge which they referred to as schemata.l Schemata
are interacting knowledge structures for representing the generic
concepts stored in memory, and are further defined by their characteris-
tics. Rumelhart and Ortony theorized that, first among these charac-
teristics, an individual schema possesses a set of variables referred to
as slots. While different schemata may possess similar Tlists of
variables, each schema's combination of variables is unique to that
particular schema. Attached to the variables are internal constraints
which serve a dual purpose. The constraints may be thought of, first,
as a range of values which permit a limited selection of objects to be

bound to that variable. Secondly, if little or no

‘Following Rumelhart and Ortony's usage and that of Piaget (who will be
referred to Tlater in the paper) in earlier translations, the terms
schema (singular) and schemata (plural) will be used throughout this
paper.



information 1is provided about a variable, the constraints help to
generate plausible guesses as to what the unknown variable might be.
The inferred information is referred to as a default assignment. For
example, a GIVE schema might have an internal structure which included
the wvariables ‘'giver", ‘recipient", and "gift". The internal
constraints attached to the variable "giver" might include the require-
ment that the giver be capable of willful action. Once an assignment of
information to the variables has been made, the proper schema is
instantiated. Instantiation is the first step in comprehension.

A second characteristic of schemata is their ability to embed one
within the other. Embedded subschemata serve to further define and
clarify higher-level schemata, and a given variable processed by a
schema may invoke more than one subschemata. Returning to the GIVE
example, embedded within it might be the subschemata CAUSE and GET. The
variable "giver" within the GIVE schema might be the "agent" of the
CAUSE subschema, or the "recipient" variable of the GIVE schema might
invoke an embedded GET subschema.

Thirdly, schemata exist at all levels of abstractien. Schemata may

represent knowledge ranging from basic_ perceptual elements, such as the
configuration of 1lines which form a triangle to abstract conceptual
levels, which allow for an analysis and evaluation of a situation, such
as the plot of a story.

A final characteristic of schemata--that schemata represent
knowledge which is encyclopedic in nature rather than definitional--
follows 1logically from the preceding characteristics, since the
characteristics mentioned above describe a structure which is both broad

and flexible.



A schema, then, can be compared to a theory. That is, "fitting" an
appropriate schema to incoming information allows one to comprehend that
information. Thus, instantiatied schemata constitute one's interpreta-
tion of the input. Comprehension of all information involves a search
for the existing schema or schemata which best interpret the incoming
information. Therefore, what is stored in memory is not an exact copy
of the originally instantiated schemata, but rather the interpretation
that was given to the information as a result of the application of a
specific schema 1in the comprehension process. As time passes, only
fragments of the original schemata still exist. Later, these fragments
may be used to reconstruct or "remember" the original input.

Several studies in the field of memory have found evidence of the
utilization of schemata 1in comprehension and memory. Pichert and
Anderson (Note 1) tested a premise of schema theory which states that
high Tlevel schemata are used to comprehend a message and that the
particular schemata used will determine what of the incoming information
is learned. They reasoned that, rather than the text having an inde-
pendent meaning, a reader imposes his/her own structure on a text in
order to make sense of it. The structure a reader uses to comprehend is
a schema which is used to generate a concrete, particular meaning for
the information. From the perspective the schema provides, certain idea
units within the passage will become important and the more essential an
idea unit was to the invoked schema, the better it would be learned. To
test their hypothesis, Pichert and Anderson presented subjects with a
story to read which described a "playing hooky from school" episode set

in the house of one of the students. This story was referred to as the



House passage. The text contained approximately equal numbers of items
that might be considered important if read from the point of view of a
burglar or if read from the point of view of a prospective homebuyer. A
norming study was done on the passage to establish the relative level of
importance of idea units for each perspective.

After reading the story, the subjects worked on a vocabulary test,
then were given a free recall test on the passage. This was followed by
a debriefing questionnaire. One week later, the free recall test was
repeated. The authors operationally defined learning as the scores on
the first recall test and defined memory as the scores on the second
recall test. The data from the free recall tests indicated that the
idea units most important to the assigned perspective were both Tearned
and remembered better than less important ideas. (The importance of the
idea units was established by the rating of the idea units 1in the
norming study.) On both recall tests, subjects who were instructed to
adopt a specific perspective prior to reading the text recalled more of
the idea units of high importance to their perspective than they did
ideas of Tlow importance to that perspective. The implication the
researchers drew from this was that subjects can be induced to use a
particular schema and that this schema determined what elements in the
input information were important. Those elements rated as more
important were recalled better.

In order to determine the locus of the influence of schemata in
memory (i.e., do schemata influence encoding, retrieval or both?),
Anderson and Pichert (1978) used the House passage again but within a
new experimental design. After reading the passage from an assigned

perspective, subjects were asked to recall the text. Subjects were then



asked to recall again, with half the subjects assigned a new perspective
and half instructed to recall from their first perspective. The results
of the second recall test indicated that subjects were able to recall
additional previously unrecalled information following a shift in
perspective. Included in the additional information recalled were idea
units which were important to the new perspective but unimportant to the
perspective used to view the passage when it was read. Since the shift
was implemented after the narrative was read, the results were
interpreted as being effected by a retrieval process working
independently from the encoding process.

Using a similar paradigm, Pichert (Note 3) modified the House
passage to accommodate a "safety expert" perspective which replaced the
homebuyer perspective previously included. Dangerous actions such as
throwing lighted matches were included in addition to those items of
interest to a burglar perspective.

A norming study was done on the rewritten passage to establish the
level of importance of each idea unit for each perspective. Adults,
third, fifth, and seventh graders were randomly assigned to a safety
expert, burglar, or no-perspective condition for the rating task.
(Subjects in the no-perspective condition rated the idea units according
to their importance to the story rather than a perspective.) After a
brief training exercise, the subjects were presented with a 1ist of the
idea units from the story with three boxes of ascending size printed
next to each idea unit. The students were instructed to put a check
mark in the largest box if the idea unit was very, very important to
their perspective, to check the middle box if the idea unit was "kind of

important", and to check the smallest box if the idea unit was not at



all important to their perspective. Each child's ratings were
correlated with the mean adult ratings. Then each child's ratings were
correlated with his/her peers' mean ratings within perspectives.

The results indicated that although sensitivity to importance does
increase with age, even young children who were assigned a perspective
were able to distinguish among the three levels of importance. Their
ratings were similar to the adults' ratings. Third graders, who were
not given a perspective from which to view the idea units, were unable
to rate according to varying levels of importance. Fifth graders were
able to select the most important 1idea units to their assigned
perspective, while seventh graders displayed further sensitivity to the
levels of importance. The ratings of those children who were not
assigned a perspective were unlike the adult ratings; however, they were
not idiosyncratic. Their ratings were more highly correlated with their
peers' ratings than with the adults' ratings. Subsequent to the norm
rating, a second sample of third, fifth, and seventh graders was asked
to recall all of the story from one of the two perspectives and then was
asked to 1list those items important to the assigned perspective.
Subjects were then instructed to list items from the story important to
a second perspective. The researcher found that recall of idea units
highly important to the assigned perspective increased with age, and
that significantly more important elements than unimportant elements
were recalled in the first recall.

When the items 1important to their perspective given on the Tlist
were added to those idea units important to their perspective mentioned
in the free recall, the recall of important over unimportant items was

even greater. Apparently, information important to the perspective was



being stored, but not recalled until a probe was made by the experi-
menter in the form of, "List the items important to a safety expert/
burglar." While subjects appeared to be using their perspective in the
free recall, the effects of using the perspective as a retrieval
strategy were more apparent in the listing than in the recall. When the
results of the second perspective-relevant 1ist were examined, even the
youngest subjects remembered previously unrecalled information after a
shift in perspective.

In another study of prose memory, Brown and Smiley (1977) had
third, fifth, seventh graders, and college students rate the idea units
of Japanese fairy tales according to their level of importance to the
story. Subjects were presented with the stories already divided into
pausal units or idea units which express one thought. An independent
group of college students both parsed the stories and rated the idea
units for level of importance prior to the main study. A scale of 1 to
4 was used for the rating task; idea units that were rated as least
important to the story were given a score of 1, and a score of 4 was
given to the idea units eliminated last and judged to be most important
to the story. The researchers found a significant interaction between
grade level and importance; subjects' sensitivity to importance level
increased as grade 1level increased. Through the use of post hoc
analysis they were able to determine that third graders were unable to
distinguish among levels of importance; fifth graders were able to
distinguish only the most important level from all other levels; while
the seventh grade subjects differentiated between the fourth (most
important) and third Tlevels and between the second and first Tevel

reliably, but not between the middle Tevels (2 and 3). At the college



level, the greatest ability to distinguish all four levels of importance
was apparent, with all pairwise comparisons being significant.

Very similar results were obtained by Pichert (Note 3) 1in his
no-perspective group; however, even the ratings of third grade subjects,
when given a perspective, displayed a high level of correspondence with
adult ratings under the same perspective. Perhaps, in this type of task
the provision of a perspective by the experimenter decreased the number
of elements the subjects must attend to and provided them with a
specific strategy for recall.

Also in the Brown and Smiley (1977) study, the subjects' recall of
idea units at varying levels of importance to a story was tested. In
contrast to Pichert's (Note 3) results, at each grade level recall was
directly related to the importance of the idea unit. Less important
units were recalled less frequently than other units and the most
important units were most often recalled. This same pattern of recall
was also found in nursery school and kindergarten children (Brown, 1976
cited in Brown & Smiley, 1977). Such results lend validity to using
adult ratings as criteria in studies involving children's rating and
recall of idea units. If such results had not been found, one could not
be sure if children's relatively poorer recall was due to a different,
nonegocentric strategy for recall or to egocentrism.

The sensitivity to importance of idea units within a story found by
Brown and Smiley (1977) appeared to be one of the major differences
between good and poor readers in the sixth, seventh, and eighth grades,
according to Smiley, Oakley, Worthen, Campione, and Brown (1977). After
reading one prose passage and listening to a second passage, good

readers (reading at or above grade level) recalled a greater proportion



of the stories and the probability of their recalling a specific idea
unit was a function of the unit's structural importance within the
story. Poor readers (reading at two or more years below grade level)
recalled less of the stories, and their recall protocols were not as
clearly related to differences in levels of structural importance.

In another experiment reported by Smiley et al. (1977) first grade
students Tistened to a tape recorded Japanese fairy tale and then retold
the story to another subject. The recorded recall protocols were rated
for the inclusion of idea units. While the first graders' overall level
of recall was Tlow, their protocols indicated significantly greater
recall of the most important ideas than of the less important idea
units. Recall of ideas at importance levels 1, 2, and 3 did not
significantly differ from each other, but as importance increased, so
did the frequency with which the ideas were recalled.

Consistent with the above findings, Christie and Schumacher (1975)
found that subjects' total recall of a tape recorded prose passage
increased with age. Furthermore, all of the grade levels tested (K,
2nd, and 5th) recalled significantly more relevant idea units than
irrelevant. However, wunlike the previously mentioned studies the
passage used by Christie and Schumacher was normed to distinguish
between only two levels of importance--relevant and irrelevant. 1In the
other studies cited, texts were analyzed into at least four levels of
importance. From the above studies a developmental trend is apparent in
which sensitivity to levels of importance increases with age in both
recall and rating tests.

Developmental-Structural Approach to Schema Theory

In another area of research, using a cognitive developmental-

structural rather than an information-processing approach, Piaget and
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l//‘Inhe]der' (1973) have also suggested that schemata are involved in the
memory process. They distinguish between two types of memory: memory
in the general sense and memory in. the strict.sense. Not of specific
interest to this study is memory in the strict sense. It refers to the
recognition and recall of a particular object or event while the

schemata involved in memory in the general sense are.more categorical.

Memory in the general sense involves the conservation and ac

tualization
of all habitual, action, operational, and knowledge schemata. For
example, when a child learns to place objects into series or classes,

these classification_sghemata, which are sub-schemata of the concrete

operational mental organization, are conserved and can be actualized
when they are needed. (igese schemata are developed rather than
inherited. Every schema is the result of a dual process of accommoda-
tion and assimi]ation{) Memory 1in the general sense, then, is the
accumulation of operative knowledge which a child develops through both
everyday experiences and the underlying processes of assimilation and
accommodation. This memory applies to various situations and tasks which
the child encounters. Operative knowledge is a function of the develop-
mental stage of the child. Furth, Ross, and Youniss (1974) compare
operative knowledge to a "code through which the child transforms a
given situation into something he understand" (p. 63).

In a series of longitudinal studies concerning the remembrance of
an operational situation--for example, ten rods arranged in order of
size--Piaget and Inhelder (1973) found that the subjects' memory of the
situation was closely related to their level of understanding (level of
operative knowledge) of that situation. Children, 3-9 years of age,

were asked to examine closely an arrangement of ten rods. With the
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model displayed, they were then asked to 1) trace with their fingers the
rods' arrangement, 2) draw the design on paper, and 3) to construct the
arrangement themselves. One week later, then eight months later, the
children were asked to draw the arrangement of rods and to verbally
describe it--at first, without being shown the arrangement again.
However, if prompting was needed the rods were displayed. The accuracy
with which the children were able to describe and draw the rods was
directly related to their Tlevel of accuracy in arranging the rods.
Presumably, unless the relationship among the rods was understood, they
would be unable to reconstruct the design from memory. Subjects' memory
of the original arrangement improved over several months between the
first and second recall trials without further exposure to the
experimental set-up. Piaget and Inhelder reasoned that 1in those
subjects whose memory improved, their appropriate schemata had been
pre-operational at the time of original display, but over the eight
month period of the experiment operational schemata had developed which
had transformed the previous representations and allowed them to recall
the arrangement of the rods more accurately. ) They added, however, that
the improvements were not generalized; for example, a subject's memory
of the rods' arrangeﬁent might improve over time, but his/her memory of
classified objects might not improve.({/The improvements, therefore,
appeared to depend on which schema was utilized in the process of

reconstructing the event, because some schemata more simple in nature

T e 2z

and thus acquired earlier, would develop more fu]]y during the eight

month period than would others. JThus memory changes‘wh1ch occur in a

i s

subject's deve]opment do_not on]y reflect. the. ]evel of..his.encoding and

decpd1ng_powers, but also, reflect the changes tak1ng p]ace in the code
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itself. The utility and use of the information. that. has. been.stored

- —— S

will depend on the way that the information has been stored (whether

figuratively or operatively) and at what level of operative knowledge

that storage has occurred. These deve]ppmg@&g]ﬂghqngg§m§ggggpgwfor the
differences in memory organization.

According to Piaget's theory of cognitive development, the pre-
operational child does not display 1logical or "adult-like" thought
because of several characteristics typical of that stage of development.
One of the obstacles to logical thought at the pre-operational level is
the egocentrism of the child. At this stage the child is unable to take
the role of another or see the viewpoint of another.

A second characteristic of pre-operational thought is centration.
The pre-operational child tends to center or fix his attention on a
Timited aspect of the stimulus. The child is unable to explore all the
aspects of a stimulus or "decenter" his attention. Consequently, only
limited, perhaps field or "perceptually" misleading, aspects of an event
are assimilated (Piaget, 1960).

At the concrete Tlevel of operations, the child has become more
socialized and has begun to decenter his perceptions and, therefore,
furthered his logical thought processes. The child at this level may be
able to step outside himself, assume another role and subsume or
assimilate information relevant to that role. Piaget (1926, 1928)
suggests that the ability to abstract and to recall more relevant than
irrelevant information does not begin to occur until the child is 7 to 8
years old, the usual age for transition from pre-operational to concrete
operational thought. {ﬁdditiona]]y, through the processes of Qggation

A,

and reciprocity, the ch%]d, during this period, is acquiring
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reversibility, the ability to mentally restore an event or stimulus to
its original state.

It is not until children reach the formal operations 1level of
thought that they develop the qualitative.changes.in their schemata

which allow them to generate general theories. Once they are able to do

SN Y

this, they may employ these theories to coordinate several operations at
once and to integrate solutions to more than one problem. Dealing with
two or more abstractions simultaneously poses little problem at this
level. \ According to Piaget (1960), the ability to group elements
relevant to a given perspective indicates that at a certain Tlevel
thought reaches a state of equilibrium. This formal operational
equilibrium is both mobile and permanent in that the structure of
operational wholes can be conserved while new elements are assimilated
into it.

In addition to the differences in memory performance attributable
to cognitive development, a further source of variation may be found in
the development of role taking skills. Role taking activity requires
the subject to discriminate another's role attributes and then briefly
assume these attributes, either overtly or covertly. This is not meant
to imply that role taking skills can be wholly isolated from cognitive
abilities. Rather, Flavell (1968) and Piaget (1926) have pointed out
that there is an overlap of the two. Piaget has suggested that the lack
of role taking abilities may contribute to an egocentric perspective 1in
two ways. First, role taking deficiencies, such as generalized
egocentrism, prevent the child from assessing role attributes other than
his own. Secondly, decentration, the cognitive ability which allows for

the simultaneous consideration of one's own perspective and that of
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another may not be present. Thus, the development of role taking
abilities appears to require both cognitive and social growth. Flavell
et al. (1968) has investigated the developmental progression from the
egocentrism of the young child, who is unaware of and unconcerned with
the perspective of others, to the adult who recognizes that others have
differing needs, intentions, opinions, beliefs, emotions, and abilities
and is able to infer those same attributes. According to Flavell, role
taking serves as a means to an end. In order to accomplish that end,
one must know, or know how to do, five things: 1) the existence of
perspectives and that perspectives may vary from person to person and
situation to situation; 2) the need to discern another's perspective; 3)
the accurate prediction of behaviors and attitudes based on the
understanding of the role attribute; 4) maintenance of the cognitions
resulting from the prediction when they differ from one's own point of
view; 5) the application of the perceived role attributes to gain the sought
after end. The gradual acquisition and perfecting of these skills can
be viewed as a developmental progression.

Among the tasks used by Flavell et al. (1968) to assess these
abilities was one in which the subject was asked to relate the story
depicted by 7 pictures which were displayed in front of him/her. Three
of the pictures were then removed and a second experimenter entered the
room. The scenes on the cards were designed such that removal of the
specified pictures suggested a very different story from that depicted
by the original series. Subjects in second through eleventh grade were
asked to relate the story which Experimenter 2 would tell when looking
at the four remaining pictures. Responses were rated as falling into

one of four categories indicating the degree of accuracy of the second
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story. There was a significant increase in accuracy with age, with the
greatest increase occurring between third and fourth grade. Flavell
suggested that the cognitive abilities of reversibility and decentration
may be needed to bridge perspectives, cognitive skills generally
acquired by this age.

While Flavell et al. (1968) concluded that young children are
egocentric and, therefore, incapable of inferring another's attributes,
Borke (1971) argued that young children are not entirely incapable of
predicting another's emotional state. Borke asked children 3 to 8 years
of age to select a "happy", "sad", "afraid", or "angry" face which
depicted how a child in a story felt. Her findngs were generally
consistent with Piaget's observations that social sensitivity increases
with age, but she also found that children as young as 3 years of age
recognized beyond chance expectancy happy, sad, and angry responses from
a story character. This would seem to indicate that even very young
children have basic social responses in their repertory necessary to the
development of role taking skills.

Claiming that her tasks merely measured the child's ability to
project his own emotional response onto the character, Chandler and
Greenspan (1972) challenged Borke's conclusions. They interpreted
Piaget's notion of nonegocentric thought as the ability to anticipate
what someone might think or feel when those thoughts or feelings are
different from one's own. Using a task they devised, Chandler and
Greenspan found T1little evidence of role taking abilities in first
graders.

Urberg and Docherty (1976) used the Borke task, a modification of

the Flavell et al. (1968) picture task, the Chandler and Greenspan
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(1972) task, one of their own design, and the Burns and Cavey (1957)
task to investigate the possible existence of a role taking hierarchy.
[The Burns and Cavey task involves a set of eight pictures, four
"crucial" and four "non-crucial" or filler pictures. Among the crucial
pictures were two of familiar scenes (e.g., a birthday party with cake
and presents) and two pictures of the same scenes which included a
figure with an inappropriate expression (e.g., the same birthday scene
with the addition of a boy with a frown on his face). The non-crucial
pictures included such scenes as a boy fishing and a girl skipping
rope.] According to Urberg and Docherty, of importance is the
distinction between the structural and the content components of role
taking tasks. The structure of the task, they explained, involves the
cognitive operations necessary to perform the task. The content is
defined as the concepts that the operations act upon to produce a
solution to the task. The structural component can be thought of as a
continuum with a simple projection of one's own feelings to someone else
in a common situation perhaps representing one end of the continuum,
with the simultaneous consideration of conflicting roles at the other
end. Parallel to the structural, a continuum reflecting the content
component might range from "knowledge of shared cultural stereotypes" to
"sophisticated knowledge of the unique ways events affect individuals"
(p. 199). Specific to the investigation, the content knowledge required
by the role taking tasks used in this study seemed to be similar across
the tasks and were within the cognitive repertory of the 3, 4, and 5
year old subjects. Structural differences among the tasks were
hypothesized and indicated by a Guttman scalogram. The Borke task, a

task designed by the authors, and the Burns and Cavey task formed the
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first three levels of the scalogram, respectively. The modified Flavell
picture task (decreased from 7 pictures to 3) was next with the Chandler
and Greenspan task at the highest level of difficulty. All but one
subject passed the Borke task which requires a projection of one's own
feelings in a typical situation to that of the character in the story.
From that Tevel the task differentiated themselves according to whether
sequential or simultaneous decentering was required. <:égggggiia1
decentering involved subjects first placing themselves .in the position
of one of the characters and deciding what effect the situation would
produce from that character's perspectivéiz fhis process is repeated for
each character since the viewpoints are independent of each other.
Simultaneous decentering requires the subject's consideration of two
different, but related, viewpoints.

While Urberg and Docherty (1975) used a simplified version of the
Flavell task, they found that it still involved simultaneous
decentering. The original story in Flavell's task involves climbing a
tree to escape from a dog. After removal of three of the pictures, a
sequence depicting climbing a tree to pick its fruit is displayed. If
the subjects view the two sequences independently, they may overlook the
essential point that one character has information unavailable to the
second character. The Anderson and Pichert (1978) task is very similar
structurally since subjects must suppress the first or most obvious plot
about playing hooky from school to adopt the perspective of a burglar or
a homebuyer. In this task, simultaneous consideration of: 1) the story
as a whole and 2) a specific perspective and integration of the two

viewpoints is necessary as in the Flavell task. This is also true of

the Burns and Cavey (1957) task which requires suppression of the
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subject's own response to the situation and a refocusing on the
different, less typical response of the character in the picture,
according to Kurdek and Rodgon (1975). Thus, simultaneous decentering
is required across these three tasks.

The results of the studies included in this review of the
Titerature suggest a developmental trend in the acquisition and
development of schemata and their uti]%z;£%an in learning and memory.
Sensitivity to varying Tlevels of importance within a prose passage
increases with age as reflected in recall protocols. Kindergartners and
first graders recall only the highest level of importance while third
graders' protocols reflect a beginning awareness of several levels of
importance. By seventh grade children's recall patterns are very
similar to that of adults. 1In a task which requires the rating of each
element of a passage according to its level of importance to the story,
third graders are unable to distinguish among four Tlevels. Fifth
graders recognize only the highest level while seventh graders appear to
differentiate among the levels of importance. Adults show the greatest
sensitivity to level of importance.

However, the evidence is somewhat contradictory. When provided
with a specific schema from which the story may be viewed and recalled,
third graders' recall no Tlonger reflects a sensitivity to important
items, unless the task is simplified to a "listing" of relevant items.

The results of rating tasks also differ when a perspective is
provided. While sensitivity to importance within a perspective
increases with age, third graders' ratings now reflect a differentiation
of varying levels of importance. Provision of a perspective apparently

reduces the difficulty of rating as well as recall tasks.
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A developmental trend 1is also evident 1in the role taking
literature, but the results are conflicting, once again. Most
illustrative of this 1is the exchange between Chandler and Greenspan
(1971) and Borke (1971). Specifying what role taking "content" children
of different ages possess, and what use they can make of that content
within various role taking task "structures," 1is far from complete.

The strength of a theory lies in its ability to describe, explain,
and predict behavior. Rumelhart and Ortony's information-processing
perspective does not account for the relative contributions of
maturation and experience which explain and predict the developmental
process. <j‘Deve]opmenta]-structuralist theory, by addressing the
maturational and experiential factors which influence development,
provides greater explanatory and predictive strengtg> Therefore, if the
results of the Anderson and Pichert (1978) and Pichert (Note 3) studies
are re-examined from a developmental-structuralist perspective, one
would not expect the pre-operational child to recall differentially
among the various levels of importance beyond the most important level
of idea unit. If, however, the task requires suppression of the most
obvious schema and the adoption of another suggested schema, as the
proposed task does, the child's recall may not reflect awareness of even
the most important level, because of the presence of egocentrism and the
inability to decenter. This may be related to several things.
Provision of a specific perspective would seemingly decrease what the
child had to attend to as being relevant or important, simplifying the
task; however, the suppression of one schema and the invoking of another
would seem to force the child to decenter his attention from one aspect

to another. A child functioning at the pre-operational level tends to
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center on limited aspects of a stimulus. This centration renders him
incapable of exploring and attending to all of the aspects of a
stimulus. An additional obstacle at this stage which hinders
performance 1in this type of task 1is the child's egocentrism, a
characteristic typical of this period, which prevents him from
questioning his viewpoint and assuming another role or utilizing another
schema, thus preventing a shift in perspectives.

In addition to the information on the cognitive abilities of
children which Piaget's theory offers, Flavell provides further insight
through his findings on the child's development of role taking skills.
Thus one would reasonably hypothesize that the preoperational child when
informed of the existence of a particular perspective and of the need to
utilize it, would lack the ability to accurately predict the appropriate
responses to a perspective taking task.

The concrete operational child has outgrown the restraints of
centration and egocentrism. He 1is beginning to isolate relevant
information and to abstract it. Indeed, Pichert (Note 3) found third,
fifth, and seventh graders were able to invoke a particular schema when
instructed to do so for the purpose of abstracting and listing items
highly important to their perspective and for rating the importance of
idea units, but were unable to utilize the schema in an initial free
recall of the story. This provides preliminary evidence that children
who have begun to acquire concrete operations are able to utilize a
schema. But, as mentioned earlier, the evidence is somewhat
contradictory. Clarification of the "content" and "structural" schemata

employed in various role taking tasks is needed.
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Possible explanations for differences in the performance of these
various tasks may be found by using the developmental-structuralist
approach in Piaget's and Flavell's theories and to predict performance
on tasks such as the ones used by Pichert (Note 3), Flavell et al.
(1968), and Burns and Cavey (1957).

Using the developmental-structuralist theoretical approach, the
proposed study will attempt to examine from a developmental perspective
the role of schemata in comprehension and memory. Specifically, it is
hypothesized that: 1) the frequency with which an idea unit is recalled
will be related to the level of importance of the idea unit, the level
of cognitive development, and the Tlevel of role taking development of
the subjects recalling the idea unit. 2) The recall of children with
higher levels of cognitive and role taking development will include a
greater proportion of idea units important to their assigned perspective
but unimportant to the other perspective in the first recall. 3) After
being asked to shift perspectives, there will be a higher gain 1in
information recalled among those subjects with higher Tevels of

cognitive and role taking development.



Method

Subjects

A total of 76 subjects (29 first graders, 21 second graders, and 26
third graders) were asked to participate in this study. Subjects were
attending a Roman Catholic school located in a middle to lower-middle
class neighborhood of a large metropolitan area in the Southwest.
Materials

Recall. A story (see Appendix A) which could be viewed from two
perspectives was written. The story was ostensibly about a new family
moving into the neighborhood and unpacking their belongings. Elements
were included in the story which were presumably of importance from the
perspective of one who was planning a birthday party (e.g., family
possessions such as candles, wrapping paper, cake mix, etc. were
unpacked). Other elements 1in the story were important from the
perspective of one who was planning a vacation in a warm climate (e.g.,
the family owned suitcases, bathing suits, beach ball, etc.). In a
preliminary study, the story was parsed into 97 idea units by two
independent raters. Disagreements over parsing were resolved by a third
rater. Sixty graduate students in a college of Education were
instructed to read the story from a randomly assigned perspective,
either as one who was planning a vacation in a warm climate or one who
was planning a birthday party. They were then asked to rate the
importance of each idea unit on a scale of 1-5 according to the idea
unit's importance to the assigned perspective. A rating of 5 meant that
the idea unit was essential; a rating of 1 indicated that the idea unit
could be easily eliminated due to its unimportance. The rating task was

subject paced. If the perspective failed to influence importance
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ratings, idea units would be given similar ratings regardless of
perspective. Under this condition, one would expect a high correlation
between the ratings under the two perspectives. If, however, importance
depended on the schema or perspective, the correlation of the two sets
of ratings would be near zero. The idea units were rank ordered for
each perspective on the basis of mean rating by group. Kendall's Tau
rank order correlation coefficient computed between perspectives was
.029.

The recall protocols were scored for the presence of each idea unit
according to a gist criteria. A score of 2 was given if the idea unit
was included in the recall; a 1 if the idea unit was excluded.

Cognitive Development. Two of each of Piaget's discontinuous

quantity, continuous quantity, and conservation of weight tasks were
individually administered. Each task was given a score of 1 if the
concrete operational reasoning was employed. These tasks were selected
from among the tasks used to detect operational reasoning because they
reflect the subject's ability to accommodate their concrete operational
structures to increasingly complex environmental situations. In support
of Piaget's assertion that these abilities develop sequentially, Elkind
(1961b), in a validation study of Piaget's theory, administered tests of
conservation of number, of continuous quantity, and of discontinuous
quantity to 4-7 year old children. Included among his finding,
conservation of continuous quantity has a higher mean age of acquisition
than does discontinuous quantity. Further, Elkind (1961c), in a second
study, supported Piaget's assertion that the normal genetic order is
conservation of global quantity first, then weight, and, finally,
volume. Elkind (1961a) also noted that 75 percent of his subjects had

acquired conservation of global quantity and weight around the 7-9 year
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period, as Piaget suggested. These findings support the position that
these abilities are acquired at different points within the concrete
operational stage and, thus, reflect horizontal decalage within this
period of development. The aim of this researcher, then, was to select
those tasks which were appropriate for the age, but which would also
allow for enough variation in subjects' performance so that differences
in developmental level would become apparent.

Role Taking Development. Two role taking tasks were used to

maximize the opportunity for dispersion of role taking scores, thus,
providing a finer gradation of role taking ability. As described
previously, the Flavell picture role taking task was given. Black ink
drawings, 8" x 10", of the seven scenes were constructed. Of the many
role taking tasks devised by Flavell and his associates, this one is
referred to as a general index of role taking development by Flavell.
More specifically, this task, as well as the recall and Burns and Cavey
tasks, demands the structural requirement of simultaneous decentering,
as discussed earlier. This allowed the structural requirements demanded
by the tasks to be held constant, so that differences in performance, as
affected by the content and processing requirements of the tasks, could
be seen. While Flavell's scoring categories were used, the numbers
assigned to the categories were modified to approach an ordinal scale
ranging from 1-4, with 1 indicating a response unchanged from the first
story and 4 demonstrating a complete shift to the second sequel.

The Burns and Cavey role taking task was given, also. Again, black
ink drawings, 8" x 10", were used. Four crucial and 4 non-crucial

scenes (described earlier) were shown to each child with the character
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depicted in the picture being of the same sex as the subject. Only the
crucial stimuli were scored. A score of 2 was given for an accurate
response; a score of 1, for an incorrect response.

Procedure

Testing was divided into two sessions. During the first session,
subjects' level of cognitive development and the level of role taking
skill was examined. To determine cognitive level, the Piagetian tasks
were administered. Each subject was then given the Flavell task and the
Burns and Cavey task for assessment of role taking skill.

During the second session, subjects' memory for prose was tested.
Random assignment to perspectives resulted in four groups. The shift
group was assigned to one perspective for the first recall, then asked
to change to another perspective for the second recall. Those subjects
who were asked to listen to the story from the birthday perspective for
the first recall and then asked to shift to the vacation perspective for
the second recall were referred to as the birthday-vacation group.
Subjects who were assigned to the vacation perspective first, then asked
to shift to the birthday perspective were designated the vacation-
birthday group. The third group was the non-shift group in which
subjects who were instructed to adopt the birthday perspective for the
first recall and then asked to utilize the birthday perspective while
recalling the story for the second time were referred to as the
birthday-birthday group. The vacation-vacation group used that
perspective for both recalls.

Subjects listed to a tape recorded story individually. Prior to
the playing of the tape, each subject was randomly assigned to one of

two pérspectives from which to view the passage. They were instructed
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to listen carefully to the story and told they would be asked to recall
it later. The purpose of the first perspective assignment was to test
the first and second hypotheses by attempting to induce the subjects to
use a specific schema for encoding the information from the text.

Once the subjects listened to the passage they were engaged in a
brief word game. The purpose of this interpolated task was to minimize
recall from short term memory. Instructions to orally recall the
passage followed completion of the task. The recitation was tape
recorded for later scoring and was subject paced. A second interpolated
task was then assigned, consisting of reconstructing the pieces of a
puzzle. Next subjects were assigned to a new perspective. Again, the
recall was a subject paced, oral recitation so that the subjects'
responses could be tape recorded for later scoring. The purpose of this
shift 1in perspectives was to determine whether after encoding
information important to one schema, the subject could retrieve
different information important to the new schema and unimportant to the

old schema.



Results

Multiple regression models of the three main hypotheses were
developed and tested. Separate regression equations were tested for
each of the hypotheses. Unless otherwise specified, a hierarchical
model was employed with the variables entering the equation 1in a
predetermined order. A hierarchical model involves entering the
independent variables cumulatively in a specified order, resulting in a
series of regression analyses, each containing one more independent

variable than the preceding analysis.

Instrumentation

The testing for cognitive development resulted in scores which
ranged from a minimum of 6 to a maximum of 12. The mean score for this
group of 76 subjects was 9.2237; the standard deviation was 1.7018.
Using this sample, a measure of reliability was calculated to be .79312.
O0f additional interest were the inter-item correlations. The two
measures of discontinuous quantity resulted in a correlation coefficient
of .5575, while the highest correlation of these tasks with any of the
other tasks was .1749. The correlation coefficient for the two
continuous quantity tasks was .7079, which was the highest correlation
of these tasks with any of the remaining tasks. Finally, the conserva-
tion of weight tasks resulted in a coefficient of .8824.

The Burns and Cavey task of role taking ability had a possible
range of 4 through 8; however, the task proved to be fairly easy for
these subjects. Actual scores ranged from 6-8. The mean score fell at
7.7500 with a standard deviation of .4655. The reliability coefficient

for this measure also was calculated at .19964. The low reliability of
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this task may be due to its restricted range and relative brevity in
comparison to the Piaget tasks. Also, items 1 and 2 were answered
correctly by all subjects, resulting in zero variance.

The obtained scores on the Flavell measure ranged from 1-4. The

mean score was 1.8816, while the standard deviation was .848.

First Hypothesis

An initial analysis involving all 97 idea units in the first recall
was done to determine the relationship between recall and importance
within each perspective. It was hypothesized that the 1level of
importance of the idea units and the levels of cognitive and role taking
development would be predictive of the frequency with which an idea unit
was recalled. It should be noted that in the tests of this hypothesis,
unlike those of the second and third hypotheses, the idea unit was the
unit of analysis rather than the more conventional approach of a subject
functioning as the unit of analysis. In other words, a ratio was
constructed as a measure of the dependent variable with the number of
times each idea unit was recalled under each perspective over the number
of times the unit could possibly be recalled. Because a ratio variable
often results in a skewed distribution, these scores were tested for
skewness and found to be positively skewed (1.311). To more closely
approximate a normal distribution, the dependent variable was
transformed using a log transformation, resulting in a distribution with
a skewness of -.230. The transformed variable was then entered as the
dependent variable (Y), with perspective (Xl) and importance of the idea
unit to that perspective (X2) entered hierarchically. Level of

cognitive development of those subjects recalling the idea unit (X3),
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level of role taking skill as measured by the Burns and Cavey task (X4),
and level of role taking skill as measured by the Flavell task (X5) were
entered stepwise, as a subset; the interactions of importance with
cognitive development (X6), importance with the Burns and Cavey task
(X7), and importance with the Flavell task (X8) were then entered as a
second stepwise subset. Because each idea unit was recalled under two
perspectives or conditions, the between-idea unit variance and its
associated degrees of freedom were used in the denominator of the F
test. The hypothesis was confirmed. O0f the predicted variance, the
importance of the idea unit predicted 4% of the total variance in the
frequency with which an idea unit was recalled (51,185=7'099’ p<.01).
Role taking ability as measured by the Burns and Cavey task accounted
for an additional 5% of the variance, (F

-1,185

when cognitive development was added was .285 (El 185=55.492,

=6.161, p<.05). The interac-

=10.328, p<.01). The

2
B—change

p<.01). The Flavell task added 3% (51,185
tions were investigated also but did not add significantly to the model.
Table 1 contains a summary of the RZ and F values. Appendix B contains
a summary of the R% and F values for the equation before the transforma-

tion of the dependent variable.

Insert Table 1 here

Second Hypothesis

It was hypothesized that the recall of children with higher Tlevels
of cognitive and role taking development would include a greater
proportion of idea units important to their assigned perspective but
unimportant to the other perspective in the first recall. Two cluster

of idea units were identified each of which was highly important to one
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TABLE 1
Summary of BE and F Values for the Prediction of
Frequency of Recall*

(First Hypothesis)

Prediction of Frequency

of Recall Bichange E
Perspective .00070 .504
Importance .03648 7.099**
Cognitive Development .28514 55.492%*
Role Taking (B&C) .05307 10. 328**
Role Taking (F) .03166 6.161%**
Importance X Cognitive .00289% .562
Importance X Burns & Cavey .00082 .159
Importance X Flavell .00366 712

*with transformed dependent variable
**p<. 01
***E< .05
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perspective but unimportant to the other. This was accomplished by
converting the mean idea unit importance ratings, referred to above (p.
21), to standard scores. Included 1in the vacation information
perspective were 11 idea units rated 1.5 or more standard deviations
higher under the vacation perspective than under the birthday perspec-
tive. Using the same procedure, a cluster of 15 idea units were
identified as being important to the birthday perspective.

Initially, the regression equation included all subjects with the
information important to their perspective entered as the dependent
variable. For example, only those idea units important to the birthday
perspective were summed for each of the birthday subjects and vice
versa. The vector carrying information important to the opposite
perspective contained zeros. When added together the variable became a
count of the important information recalled and was entered as the
dépendent variable. This approach permitted an overall view of the
inter-relationships among the dependent variable, information important
to the assigned perspective, and the independent variables for all 76
subjects. The independent variables included total recall of the entire
story (Xl)’ perspective (X2), level of cognitive development (X3), level
of role taking development as measured by the Burns and Cavey task (X4),
and level of role taking development as measured by the Flavell task
(X5). O0f the 51% of the variance predicted by the entire equation, 49%
was attributable to the subjects' total recall of the story (51,70=
70.249, p<.01). In other words, the greater subjects' overall recall,
the greater their recall of important information. However, when the
equation was modified by not including recall, 18% of the variance in

subjects' recall of information important to their perspective was
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accounted for by the set of predictor variables (see Table 2).
Cognitive development was the strongest single predictor, accounting for
14% of the variance. While these equations provided the advantage of an
overall view, the construction of the dependent variable prevented the
predictor variable, perspective from functioning in the equation since
the dependent variable was composed of information important only to
one's perspective. A further disadvantage of this equation involved the
possible differences 1in the two perspectives. Assignment to one
perspective may not have affected recall in the same manner as
assignment to the other perspective affected recall. Therefore, a third
and fourth equation were tested in which information important to the
birthday perspective and to the vacation perspective was entered as the
dependent variable, respectively. To control for part-whole correla-
tions, subjects' recall of information important to their assigned
perspective was subtracted from their recall of the 97 idea units in the
story. This difference was entered as the first independent variable in

the third and fourth equations.

Insert Table 2 here

Dependent Variable: Birthday Information

Therefore, 1in the third equation, information important to the
birthday perspective (Y) was predicted from adjusted overall recall
(Xl)’ perspective (Xz), level of cognitive development (X3), level of
role taking development as measured by the Burns and Cavey task (X4),
and level of role taking development as measured by the Flavell task
(X5). After controlling for overall recall, perspective accounted for a

significant 6% of the variance (fl 70=5.952, p<.05). Additionally, the



