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Foreword

Instructional treatments do not have direct effects on student
behavior in a manner that can be adequately conceptualized by a s!mple
input-output model. Students actively confront the material being
presented tc put it in a form for storage. The variables affecting the
student's encounters with the learning task determine, to some extent
at least, his motivation for completing the task, which stimeli he will
react to, how the mategial will be transformed, and what parts can be
retrieved at a later date. The entire process is further influenced by
the overlay of individual diffcrences which interact with teaching
methods.

Our current approach has emphasized tlic actave role of the student
in acting on the material to be learned; a role which has tended to be
ignored in instructional models. In this orientaticn we have called
attention to the importance of student behaviors such as notc—-taking,
listening, verbal responding and test-taking in mediating the transfor-
mation, storage and ret-ieval of information.

The role of the instructor in the instructional process is that of
a decision-maker. He sets the stage for learning by structuring the
learning situation in terms of some specifiable behavioral objective(s).
The decisions he mades are based on principles involving the classes of
variables described in this report. On the basis o1 thesc considerations,
our research to date has emphasized the structure and zole of cegnivive

propensities, cognitive stimulaticn, the ='ructuring of icatning tasks,



the acrivities in which students engage as learners, and the interactions
between or among these variablecs. An cverall view ol this orientation

is presented in the paper by Di Vests, c¢ntatled, "An Evolving Theory of
Inscruction," which precedes the reseasch reports.

In these studies we have defined cognitive propensities as filtecing
agents in cognitive structures. One means of idencifying them is by
factor analytic studies of self-report measures of personallty, achieve-
ment, and apcitcdes. While the notion of filters may connote, to some,
a somewhat sctatic role of individual ditferences, we would like to
enmphasize our concern that they be interprected in the light of a dynamic
model of learning as implied by the use of the term “cognitive propen-
sities." Within this area of investigation the following reports have
been prepared during the past year:

The Structuze ol Selected Personality, Background, and
Aptitude Variables Related to Academic Performance.
(Sanders, Weener, Di Vesta and Schultz)*

Reliability of Six Personality Measures Used In the
Instructional Strategies Research Project. (Sanders
ard Weener)

The2 motivational facets of instru.tion are represented in the
present orientatfon in the form of "cognitive stimulacion.” 1his con-
struct emerges as an outgrowth of considerations related to thevries
based on discrepancy constructs (i.e., doubt, uncertainty, incongruicy,

or cognitive dissonance). Discrepancy among ideas is assumed to create

conditions causing cognitive imbalunce thereby gouading behavioral ot

®
Asterisked titles were presented as technical reports in the Semi-
Anaual Report, January 1970 for this contract.
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performance changes. As a consequence they lea:d learners to consider
alternatives, to change idcas, or to spend more time in examining new
ideas. Two studies related to this idea are:
The Effects of Uncertainty, Confidence, and Individual
Differences on Motivatior and Direction-seeking

Behaviors. (Schultz)

Satiation of Divergent and Convergent Thinking and Its
Effect on the Need for Novelty. (Silvestro)

The dynamic properties of individual difference variables, in
interaction with instructional treatments, were assumed to intiuence the
effectiveness of certain stimulus elements, the learning strategies
employed by the learner, and the processing of information by the learner.
Decisions about instructional stratcgies, made by the instructor, to
parallel this phase of the learning process requires knowledge abou?
modality preferences and how these affect reception learning. There are
numerous dispositional variables which need to be considercd, most of
vhich undoubtedly remain to be identified along with their behavioral
consequences. A modest beginning on the influence of imagery has been
made in a study just initiated. It is described in a progress suzmary,
as Project Ikon in the present report. Studies that have been completed
on other facets of modality preferences are as follows:

The Effects of Presen:ation Modalities and Modality
Preferences on Learning and Recall. (Ingersoll)

The Effects of Dogmatism on Learning and Transfer in
Concept-Based and Rote-Based Classification Tasks.
(Sanders)*

The Effects of Dogmatism in Relation to Expert Endorsement
of Beliefs on Problem-Sclving. (Schuliz and Di Vesta)*

Achievement Anxiety and Performance on the Remote
Associates Test., (Wecner)*



The storage of information is a critical phase of learning. How
and what information is stored are dependent not only on what stimuli
become effective stimuli for the learner but also on what form the materizl
takes as a result of the transformation. One can easily imagine, for
example, that an experience which is stored only as a picture-image or
as an isolated fact will have a different availability for the person
than an experience which is stored in the form of a symbolic represen-
tation or a generalization, respectively. The transformations employed
by the student are affected on the one hand by the way instructors
structure the material to be learned and, on the other, by the instrumental
activities of the student \hile studying the material. Completed studies
related to the structuring of instructional activities by teacher and
student and to the use of instrumental activities by students are as
follows:

The Effects of Written Reinforcement and Question Sequence
Upon Objective Test Performance. (Peters and Messier)

Contextual Cues in Cognitive Structures in the Storage
and Retrieval of Infcrmation. (Di Vesta and Ross)

The Effects of Labeling and Articulation on the Attainment
of Concrete, Abstract, and Number Concepts. (Di Vesta
and Rickards)

Note-taking and Review in Reception Learning. (Peters
and Harris)

The Effects of Search Strategies on the Incidental Learning
of Concept-~Attitudes. (Gray and Di Vesta)*

The Effects of Concept-Instance Contiguity on Concept-
Learning. (Sanders, Di Vesta and Gray)*

Learning in any instructional setting involves consideration of ke
social context. People, or their absence, affect other people's level

of anxiety, drive levels, or senurity. They influence aspirations and



goals. They provide or remove sources of guidance and support. Whatever
the direction of its influence the social context certainly affects,

for good or for 111, the students expectations and thus, his performance.
Often the social context cannot be separated from the student's instru-
mental activities as, for example, the study related to recitation
strategies. However, for convenience the studies which appear to empha-
size social-context factors are listed below:

Small-Group Verbal Presentation, Anxiety Level and
Learning. (Weener)

The Effects of Studying Together and Grading Procedures
On Recall of Subject Matter. (Sanders)

Recitation Strategies: The Effect of Rates and Schedules
of Verbal Responses on Retention. (Schultz)

The current trend in our studies can be seen from the descriptions
provided by the progress reports in this publication. It will be apparent
to the reader that the view of instruction represented in the completed
studies and in the studies in progress is clearly based on a cognitive-
perceptual framework. In some instances we made a deliberate attempt
to pursue intriguing conceptualizations of learning which have grown
out of the current revitalization of cognitive approaches. In most cases
we were following our research biases or inclinations by virtue of
training or interest. Whatever the reason fcr following this approach,
it appeared to be a fortuitous outgrcwth of what inictially appeared to
be a series of studies related only by an empirical thread and by a
common interest in understanding the naturc of instruction. In retrospec:
and prospect it seems to us to be a fruitful one on which to base a
viable program of research on instructicnal strategies.
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An Evolving Theory of instruction
Francis J. Di Vesta

An instructional strategy is a metaplan. To paraphrase Miller,
Galanter and Pribram (1960, p. 16) it is a hierarchical process employed
by the teacher to control the order in which a sequence of operations is
to be performed. Thus, the strategy acts as a guide for manipulating
stimuli and for transmitting these stimuli in a way that will effectively
modify the behavior of another person according to some prestated

terminal objective.

Instruction as Communication

The characteristics of the instructional process bear some
resemblance to those of the communication process as described by
Hovliand (1953) and summarized in Figure 1. The plan, which may be
compared to a computer program, with its strategies and tactics is
stored in the transmitter of the message, whether communicatcr, instruc~

tor, or computer. The flow of the content of the communication, of the

arguments or appeals intended to promote attitude change, and of the
course content intended to enhance the student's cognitive skills, is

channeled, sequenced, structured, and organized according to the pian.

*
Parts of this article were discussed at weekly seminar meetings
attended by Professors Peters, Sandcrs, and Weener and Dr. Schultz,
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COICAUNICATOR
TUACHER

MESSAGL-CONTENT
Motivating Appeals
Organization

AUDIENCE-PUPIL PREDISPOSITIONS
Intellectual-Social-Personalit

P

RESPONSES

Overt Expression
Retention

Figure 1. Instruction as communication. This analoguec {s watuly
a convenient basis for classifying variables that influence cticetive

instruction, its main advantage heing that all parts are external and
observabie.



The executive function of the plan governs which cf the sub-routines

(tactics) will be performed at any onc time, thercby providing con-
siderable flexibility in the implementation of the plan frow one accasion
to the next. The extent to which a mtssage 1s processed, how it is
processed, or even whether processing can or will be attempted depends

in large part on the predispositions of the audicnce or student, that

is, on individual differences in social motiwves, personality factors, and
intellectual ability characteristics. The effectiveness of ¢ strategy

is determined, and changes within it arc made by evaluating the outcomes.

In the final analysis, cvaluation must always be based, explicitly or
implicitly, on the behaviors of the recipient of the communicatfon, that
is, the student.

Research within this orientation is typically concerned with the
main effects of such conditions as those which belong to the classes of
situational, state, and behavioral variables. Accordingly, certain
general inferences or hypotheses about the instructional process become
apparent and immediately available as tepics for educational research,
Thus, for examples: The personal..y of the instructor ... his trust=~
worthiness, and his expertise ... and the cues he provides or the lack
of them (as for example, in computer-assisted inst:zuction) can intluence
the acceptance of a commuridication. Implicit in the communicaijon centent
is it's ability to arouse motivation or uncertainty in the recipient.
Material logically or psychologically sequenced; arraneed tn hievarchical
fashion on the basis of end-prcducts of learning or on the basis «of
intellectual skills (Ausubel, 1968; Gagne, 1970); or presenied 1n a
motor, ikonic, or symbolic mode will make decidely ditterent contribu~

tions to the end-prciucts of learning. iorsrmation about these *opice



12

should ultimately feed back into the instructional process to affect

decisions that must be made as a part of the instructional strategy.

A Model for Research gﬂ}Learning and Instruction

This general orientation can be extended as indicated in the
original proposal, and later with some elaboration in the semi-annual
report (January, 1970), by incorporating the interactions between and
among these variables into the research program. Perhaps the single
most widely publicized of these interactions, at the present time, is
the so-called aptitude by treatment interaction (AT1) implying thac
instructional methods are most efficient when matched with individual
differences whether in the form of personality or intellectual variables.
Walberg (1970) suggests a model very similar to that described here,
vith, perhaps, somewhat more emphasis on environment, though instructional
variables must be included by definition. His formulation, as does the
present one, asks such qQuestions as (Walberg, 1970, p. 187):

1. Which instruction best promotes learning?
(fl ® summative evaluation.)

2. Which students learn best?
(f2 = studies of prediction and selection.)

3. Which environments best promote learning?
(f3 = stimulation and enrichrent.)

A model representing the relationships among these variables and of their
interactions are summarized in the following equations (valberg, 1970):

Lh = f(I’.O Aj’ Ek)
Lh = fl(11)+f2(Aj)+f3(Ek)+f4(11A3)+f5(Iiﬁk)+f6(AjEk)+£7(IiAjEk).
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Aptitude by Treatment Interactions

In our earlier statement of the aptitude by treatment interaction,
which specified a relatively straightforward functienal reclationship,
only the behaviors of the student in response to the task were con-
sidered in a description of the dependent variables (i.e., criterion
performance). Further consideration of this point suggested that
certain instructional and study activities rust also be brought into
the model and thereby raised another series of questions related to
decisions an instructor must makec as follows (p. 6 - semi-annual reporec,
this project):

1. What is it that students do while the instructor is "instructing?"

2. What activites do students engage in between the time of onset
of instruction and the elicitation of the criterial or termi-
nal performance? How do these activities affect performance?

3. If such student behaviors are important to learning, what can
the instructor do to manipulate such behaviors to maximize
performance?

These questions tended to place the research emphasis on student activitiees
vhich affect processing for storage and retrieval of information. They
brought to the fore note-taking, verbal responding (e.g., directed

student response, self-verbalization, and verbalization to peers) and
test-taking as major instrumental activities. These instrumentations

wvere viewed as having two roles in the student's behavior: They could

be scen as possible terminal activities (for example, 1nstructiona’

variables can and do affect the kind of notes students tike or the kinds

of study activities they engage in betcre taking tests); as mediating

activities which traneform pertormance chatacteristics ordinarily clicat

by given instructional variables ( for esample, tne student who prepares

for a multiple-choice examination probabiv achieves guite dit crent
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objectives than one who studies for an essay examination). In either

role, these activitieg could be modified by aptitudes and or could

Thus, 1t can be seen, that the student's instrumental activities may be
considered as independent variables, as mediating variables, or as depen-
dent variables influenced by and being influenced by aptitudes or
individual differences.

While this approach was a fruitful one, in the sense of generating
a number of studies on variables related to instructional strategies
(semi-annual report, 1970), it was a relatively static model. A
critical examination of it called attention to the dynamic properties of
learning which were noticeable by their absence. As a consequence of
this orientation, instructional variables were now viewed as processes
used by the instructor to set the stage for learning; aptitudes were
seen as readiness patterns which act as filters permitting the learner
to benefit by certain environmental-instructional conditions but also
to be hindered by others; inst rumental activities were translated into
transformational mechanisms aimed at Processing information for storage
and retrieval; and learning criterin now éncompassed not only achieve-
rents and end-products but also abilities represented in the applicacion,

use, and retrieval of informat ion

A Dynamic odel of Learning and Instruction

Since the writing of the semi-annual report, the latter notiors
about the characteristics of the learning-teaching Situation have bee:,
extended into an even more detialed description of the learning process

as it appears to function in an instructional setting. An attempt at a
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dynamic approach appears at this junctute to be more usetul for guiding
research than does the model previously described.

The present model is an evolving one. Accordingly, the presentation
here must be considered as tentative. Whether the order of the stages
and other details are accurate must be determined by further investigation.
Nevertheless, the model, for the present, can scrve as a means of summa-
rizing the research reported here, can point to variables which enter
into decisions that eventually become a part of instructicnal strategy,
and can point to areas which require furcther investigation. While, ior
the most part, the description here is of the dynamics of the learning
process with occasional reference to instiuction, the ultimate description
should indicate parallel activites by the instructor.

An overview. The major stages that must be considered by the
instructor are outlined in Figure 2. Briefly, this sketch acknowledges
an input by the teacher and output in the form of studen: behavior.
Furthermore, it considers the social context within which the instruc-
tional process occurs. While these threce classes oi variables are
ontensibly open to direct observation, the appearance is deceptive since
the meanings of these variables, in the last analysis, must be implied.

Between the input and output are two majcr stages which can only
be inferred. Nevertheless, they suggest a highly active, adapting,
and dynamic organism since they suggest ways in which instructicnal
materials are processed by the student. In the first stage, attending
and perceiving are required for an analysis of the input. Individual
differences (filters) determine whether the stimuli are or can be

potentially meaningful ones. If not, there 1s further ecnalystis provided

b
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the student is motivated to continue 1f hLie 1s no lenger motivated he
would exit (literally or figuratively) from the iearning situation.

Once particular stimuli arc sclected they are subjected to further
processing for storage and retrieval i1n the synthesis stage. At this
point, instructional materials take on interpretations which are
idiosyncratic to the learner. Motivations, too, change character for
they now seem to be peculiarly cognitive or epistemic in cuality. Such
notions as incongruity, dissonance, curiosity, uncertaincy, and imbalance
are employed to indicate that motivation is derived by a perceived dis-
crepancy between the learner's present statc and his anticipated state
of achievement.

Transformation of the instructional material, however, is the
principal processing that goes on during the synthesis stage. It can
be as simple as mere association of the new material with a mnemonic
device (as in the "30 days hath September" ... rhyme) or it can be as
complex as integrating vast bodies of knowledge into a formula comprised
of less then a half dozen symbols (e.g., E = mcz). Whatever the trans-
formation, the key word appears to be coding, the understanding of which
may also be the key to the understanding of the higher mental processes.

The analysis stage. The details of the ritst stage of processing
by the learner are depicted in Figure 3. The input phase is entirely
under the control of the instructor. What he does, and the decisions
he makes at this point depends on his theory ot instruction. The
elements of this phase are essentially the samc as those presented in
the communication model. Research programs dealing only with this
phase would be directed solely toward investigaticas of the effects of

treatments. Accordi:ngly, the main concern would be with the direce
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effects on student performance of such variables as sequencing of subject

matter, types of advance organizers, modes of presentation, contextual

cues, task difficulty, and characteristics of the instructor all of which

are external to the student. An important feature of the present analysis

is the recognition that whatever occurs at this point in instruction can
only provide potential stimuli for the student. Oftentimes these are
classified as nominal stimuli.

Before the stimuli from the input become effective there must be
a considerable amount of preliminary processing. Initially, the message
and accompanying stimuli must be registered. Accordingly, they must,
at the least, be above threshold and salient to the learner. With this
condition met, a degree of readiness in the fctm of a learning-set
(e.g., curiosity or the need for achievement) provides the motivation
for perceiving and attending; a process which culminates in focal
attention. This means that all the features of a given situation are
not automatic elicitors of behavior. More likely they are optionail.
Which structural features are attended tc, and the method of analysis
employed, differ from person to person.

The features that are selected by different observers or by the
same observer at different times are assumed tc be, in large parc, a
function of the filter-system, which is comprised of all sc-called
individual differences variables. As an illustration, differences in
acquired knowledges or aptitudes differentially determine the effective
stimuli. 1If the stimuli cannot be analyzed, they dc not become
effective. Recycling may be necessary between the filter and the
perceptual-attending system until a patiern is constructed. The exact

characteristics of the pattern are lert unspecified but they may euwerge
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as figure-ground or as meaningful dimensions. Because different
features are selected for attenction, analysis is a constructive act.
Thus, there will be considerable variability, among students in a
class, in what they observe even though they experience the same input.

Effective stimuli. The effective stimuli, or constructed pattern,

result from the attentive-perceptive mechanisms. They comprise the
common link between the analysis and synthesis stage. Under carefully
prescribed environmental conditions, such as those that are obrained \
in classical-conditioning laboratories, the behavior predicted from the

inpur. would closely approximate that predicted from the effective {
stimuli; maximum differences would be obtained when the input is highly

ambiguous. In general, the less-prescribed the external controls the

more opportunity there will be for idiosyncratic selections of stimuli

from which configural patterns will be formed. The notion of effective

stimuli includes the idea of "interpretation of the situation" thereby

taking into account the phenomenological experiences of the student in

the learning situation. (The relationship between the effective stimuli

and interpretation should, probably, be represented by a link or,

perhaps, by a feedback loop in the diagram.) The interpretation is that

part of the effective stimulus pattern which is comprised of task demands

as implied from the task itself or from instructions; goal expectations

which result from prior experiences and are therefore influenced by the

filter system; and processing strategy preferences. Thus, the effective

configural pattern to which the student reacts is comprised of selected
stimuli from course material or course content and of expectations

regarding desired outcomes. The incorporation of expectations into this
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part of the model appears especially imporcant to explain differences

that occur among students in the kinds of transformations they use.

The synthesis stage. A student in a leurning situation has at
least two behavioral alternatives during the analysis stage: elther
exits from the situation or he processes the information. In the latter
alternative certain features of the input are selected, as already
described. Then, in the synthesis stage, these stimuli are put into a
perspective consonant with his interpretations of the learning situation
(i.e., What is expected of him by the instructor? How long is the
material to be retained? What kinds of goals are to be achieved? and
80 on). Once this point has been reached the input is encoded; it is
categorized, (wvhich may require nothing more than recojnition of the
item), elaborated, or otherwise synthesized. What 1s synthesized need
not be clear or distinct as already noted. It is the synthesis that
contributes to clarity. (See Figure 4.)

How the input is synthesized, or the extent to which it is
synthesized, depends in large part on the student's expectations
(interpretations). These appear to direct further processing of the
input as part of their executive function. Expecctationa may be several
forms: Task demands can be impiied from instructions, from assigaments,
from the demand characteristics of an experiment, and from characteristivs
of the task (e.g., problem-solving vs. memorizing a poem). Goal expec-
tancies relate one's performance to the criteria or standard characterdoing
the terminal performance. They may tange from the desire to reach a
high standard of excellence by the student with high need 1or achievement

or satisfaction with a mediocre performan-e by <rudents with Jcew need
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for achievement. Students with previous cxpericnces Gl success may try
to reach realistically higher goals than previously; those with previcus
experiences of failure may set unrcvalistizally high or low zoals. Goal
expectancies may be tmparted directly to the stuaent when he is insirulted
on such matters as the kinds of tests he will be given, or when he is
given certain kinds of advance organizers, or when certain grading pro-
visions are specified. They are also influenced by :he social context
in which learning occurs, and by the normative standards cf one's pecrs
or pcer group. Finally, expectancies can be arfected by learned
preferences for one learning strategy over another. Thus, a student who
succeeds at rote memorization may view all tasks o8 beinp most success-
fully approached through rote mermory while another student may try to
encode all materials in meaningful ways.

xnterp;;tation. as it is being ecployed here, always involves the
weighing of what must be done with the material against the criterion
to be reached. By this definiticn, interpretiation dererzines what wil!
be done with the materials. A wide ronge of instruméntal activities
way be employed for reconstiucting the eftective stimull Ints patterus
that will implement the goal accivities sugpested by the 1nterpretations.
All essential processing activities in this phasc aze related (3 trans=
formation of the incoming stimuli. For convenience in the presens
account, the kinds of transtormations have beun classifled a: threr
levels, and are presumed to be arranged hicratchicslty a~ccrding o
complexity. This arrangement implies the desirability of sequencing
instruction in ways that parallel thesc kinds of transforgaticus.  The
aim served by the transformation 1s t& store the matezial tn a forn that

will lessen memory icad and that will rihe dt avarlabie ter later retricvad.
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The transformation at Level I are relatively prinitive. For
convenience, the transformations at this level are called associative
because they appear to consist mainly of arbitrary associations within
the material icself (for example, linking one sentence to another). In
general, the modification bears some resemblance to the new learning or
at least is only a step away from the ncw learning as, for example, they
might be in a free association task. The student predisposed to process
material at this level may attempt to memorize materials on rote,
verbatim, or arbitrary bases; he may attempt to form some elementary
images of the material; or he may make some relatively low level
associations. These processes are similar to those used in "cramming"
for example, where the student may expect to take a test requiring
only recall, to retain the material for only a brief period of time or
where he will be satisfied with minimal achievements. It should be
noted that students whose interpretations require more advanced levels
of transformations probably must master Level I transformations first
Overlearning, repetition, practice, rehearsal, and copying are important
instrumental activities at Level I if the student is to master infor-
mation, to retain it, and to protect it against interference. Retrieval
of information here is typically of the recall or recognition variety.
Interference (i.e., retroactive and proactive inhibitions) is 1its
greatest eremy.

Level 1I transformations involve attempts to make the nmaterial
meaningful. These are constructive transformations. Modifications at
Level II are similar to the content of experience only on an abstract
dimension. The most typical example of Level 1l transformations i:

concept-formation. In principle, these transformations code the material



in a form that approximates existing copniltive StLruclure They are
constructive in the sense that new crganizaticns (for the student) of
ideas are often achieved. Thus, tor e¢xamnle, the learner may organize
the new learning in terms of existing concepts, he may acquire a new
classification (concept), or he may find an application for the learning.
The instrumental activities for constructive transformations are

encoding according to arbitrary mnemonic systems (the very lowest level),
encoding according to thematic schemes, encoding in terms of exzisting
cognitive structures, classifying what is learned, and organizing
material in logically sequenced ways. Retrieval of intcrmation at this
level is dependent on cues that aid in identifying the correct plan

or “"storage area.”

Level III transformations are inventive. As a class they comptise
the epitome of the higher mental processes. These transformation
represent a major leap from the torm ot the original learning experience
and often bear no resemblance to it. In lateral trausfer, for exanple,
the person gencralizes over a broad set of situations at the same lcvel
of complexity as he would when learning the telation between two sides
of a right triangle and transferring 1t when seeing, for the tivst :ime,
a problem in physics relating to acceletation ot a body rolling dewa
an inclined plane (Gagne, 1970, p. 335). Charvacteristic of Leve! 11l
transformation is the testing of alternatives to arrive at unique
implications or unique organizations of material already acquired by
the learner. Included at this level are such behavicis as the ident.-
fication of new relationships among concepts (i.e., principle-formacion}
and the identification of a unique solution e 4 probies. Hence, we

speak here of intentionality, Interouticl processing, integtat 1on, and
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restructuring. Level III transformations, at the highest level of
development, must be considered integrative, inventive, productive and
constructive. The learner at this level engages in behaviors which

emerge as novel sequences and which are teproduced in easily communicable

Ideally, the behavioral output will reflect the expectations of the
learner and the transformations he employs. There are numerous possi-
bilities that might be enumerated here but will not be because they have
not been developed sufficiently, Others ate omitced because they require
further exploration. However, 1t can be noted briefly cthat output may be
defined in terms of type of test (e.g., recall or recognicion); kind of
end=-product (e.g., motor-skill, atticude, or concept); kind of intellectunl
skill (e.g., 1¢|rn1ng-to-1earn, learning-to-perceive, or learning to test
the alternatives); or in terms of the characteristics of the terminal
performance (e.g., fast or slow, or higher or lower, than pPtevious
performance). which of these 1is used by the instructor or investigator
vill be determined by the decision about what 15 to be tapped ... the

effects of selective Perception? of eéxpectations? or of trans{ormations?

Epilogue

points to a sort of hierarchy of learning processes including attending,
perceiving, disctiminating, selecting, and transforming. All of these
are processes assumed to be essential facets sf the learner’s activities,

Further elaboration ot this model will tequire: specification of stages




that can be influenced by instruction and the %inds of instructional
activities that are required to fuciticate learning at each of these
stages; a more complete specificat:on, than is curcently avallable, of
the kinds and characteristics of instrumental activities in which the
learner can engage at each stage of learning to reach specified terminal
objectives; and a more detailed specification of the kind of outcomes
than can be expected at each of the phases described above. Some

progress has been made in each of these areas but further elaboraction

must depend upon additional empirical evidence.
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Summary

The Effects of Labeling and Articulation on the

Attainment of Concrete, Abstract and Number Concepts

Francis J. Di Vesta and John P. Rickards

Technical Problem

This study makes the assumption that learning is mostly verbal and
conceptual. Accordingly, it was hypothesized that 1f labels were imposed
on learning materials at a different conceptual level than was required
by the terminal criterion of performance these labels would interfere
with performance even though they were entirely accurate. Conversely,
labels congruent with the conceptual level required tor terminal perfor-
mance were expected to facilitate pertormance. Since previous rindings
regarding the role of articulation (overt verbalization) have been
inconclusive, this variable was also manipulated. The expuctaticn being
that if learning did, indeed, requirc verbal transtormation, overt
verbalization of labels would enhance the benetiiial or detrimencal
effects of labeling. In addition, 1t appeared that the Remote Associates
Test might be a measure of verbal encoding ability and therefore should

interact with the treatments desctibed above.

General Methodology

The treatments were administered cxperdmentally in a labawatory
setting. The stimulil were presented via a projector. The task was (o
assoclate several, all difrerent chjects {which weie labeled by § as

deacribed above) with a commonly shared mame 1n the torm of 5 novel
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monosyllable. The only way the task could be learned was by the

process of conceptualization.

Technical Results

The results were as follows: Concrete concepts were learned more
rapidly than abstract concepts which in turn weve learned more rapidly
than number concepts. Labels that were too highly specific or too
highly generalized hindered performance while labels that represented
a particular conceptual level facilitated performance. Furthermore,

the main effects of labeling (i.e., hindrance or facilitation) were

significantly increased under the full articulation requirement compared

to the partial articulation requirement. None of the main effects

interacted with the Remote Associate Test Scores.

Educational Implications

The results of this experiment imply an order of "readiness" for
learning concepts which should be considered when presenting new
material. Thus, concrete illustrations probably should precede more
abstract formulations. Symbolic materials in mathematical form appear
to be more difficult to grasp, i.e., they take longer to learn.
Suggesting to the student, in advance of the learning task, some over-

view of the material appears to be a desirable practice. However, it

is pnssible to cast this overview at a conceptual level that will mislead

the student. Accordingly, instructors should be sensitive to the
terminal performance they will require of their students when employing
"advance organizers." Since verbalization appears to fix an idea more
firmly it may be advisable to require a vevbalized answer to a question
only when there is some certainty that the student will be able to

culminate his reply with the desired response.

. )
s b Mo B tttraloes
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The Effects of Labeling and Articulation on the

Attainment of Concrete, Abstract and Number Concepts
Francis J. Di Vesta and John P. Rickards

In a classic paper, Heidbreder (1946) described a cleverly
conceived investigation on concept-formation. In brief, the task
required that S respond with a nonsense syllable, via the anticipation
methoda, to each of the pictorial stimuli in a lisct. The unique char-
acteristic of the experiment was such that the stimuli from one block
of trials to the next were always dissimilar. However, they were
conceptually related according to the qualities of object, shape, and
number. As a result of these relationships among lists, it was possible
for the S to learn common responses to items in all iists, Heidbreder
found that the concept of object was learned more easily than the ccn-
cept of shape which in turn was more easily learned than the concept of

"...the perception of conc:ete objects is the

number. She concluded,
dominant mode of cognitive reaction" (p. 214). The resuvlts implied that
the process of learning the concept may be expiuined via the use of such
constructs as mediating responses (e.z., Kendler and Kendler, 1962) or
hypothesis-testing (see for example, Bourne, 1968).

There is some difference of opinion 1¢garding the manner in which
the mediating mechanism is supposed to function. Some (e.g., Beusfici

1961) think of it as a chain of competing respcenses. Acccrdingly, in

a covert naming process, the object 1initiites a range ot associates or
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selection of names that could be applied to 1t. Osgood (1961), on the
other hand, suggested that mediation occurs via a mechanism of placing
the object within a continuous semantic space of meaningfulness. The
Kendlers (Kendler and Kendler, 1962), taking still another position,
considered the mediator to be a response that directs the attention of
the perceiver or learner to a dimension of the stimulus. The analysis
of these positions has failed to generate experiments which clarify the
theoretical interpretations of the nature of the mediating response
(Hunt, 1962). Nevertheless, it is probably correct to assume that visual
stimuli are encoded verbally (Neisser, 1967) and that inhibiting the
occurrence of the correct médiator should hinder concept liearning.
Under optimal conditions the subject can locate the set of attributes
or dimensions elicited by the exemplars, and can make the appropriate
discriminations, provided the dimensions are employed as cues for the
naming response. During learning, then, the task is one of making the
relevant cues and required response contiguous. 'The stimuli produced
by the mediating response become decision criteria of the concept of
the name. If they can be associated with an object, that object may

be assigned the name" (Hunt, 1962, p. 80).

In addition to the processes described above, which for purposes
of brevity may be classified as the labeling function of naming, there
is the question of the means by which the labels or names can be pro-
duced. Thus, the person may not be aware of the production of the
mediator, he may "think of it" in a very vague sort of way, he may "say
it to himself" in very specific terms, or he may articulate it overtly.
A name that is articulated overtly commits the iearner to a selection

of the mediator. If the selection is "correct,'" learning should be
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facilitated. 1f incorrect, learniag sncuid ve hincercd.  Wnen names
are articulated covertly, or wherc the mcdiatee 15 present but in a
vague or ambiguous form, correspondingt;y preater degzces of tlealbilicy
for correcting a wrong response, after tcedback, arce provided.

On the basis of the above rationale¢ it was hypothesized that the

degree of overt or covert labeling of incoming stipuli afrects the

dimensions that are perceived and selected and, conscquently, affects

the rapidity with which the concepe can be acquired. Certain assumptions

underlie this hypothesis. First, it was assumed that the S's "thinking"
can be channeled through control of the cuding processes by instructions
(Gagne, 1970). Second, when the subject 1is instructed to code in a
given way, that code (label or name) is as likely to compete, as it is
to be congruent with the learner's subjective code. Such competitiovn
might take many alternate forms. For example¢, the léornzr might prefer
to code objects first; however, 1f the experiments! manipulations torced
him to code numbers first, learning would be impaired. Similarly,
coding a picture of a face as an object rather than as belonging to the
class of people might conflict with the leatner's subjective cede thereb:
interfering with acquisition of the code. Cemparable activities ate
probably frequent occurrences in the classtoom and other e¢veryday situa-
tions. In these settings 1t would be expected that learning wouid be
most rapid where the subjective and normative codes coincide. Learning
would be least rapid where subjective and normative codes are antage-
nistic and thereby compete to create interterence. Third, for scme
tasks at least, labeling can be varied alene a continuum of spucitity
with the concept typically lying scmewhere between the label for the

specific object at one extreme and the label for the highly peneralizcd
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category at the other extreme. The latter cartepory ordinarily repre-
sents a degree of gencralization bevond that required in the concept-
formation task.

Instructions to label and even insttuctions to provide specific
labels are frequently employed in concept-learntng tasks without recog~
nition of their effects on the demand characteristics of an experiment.
These manipulations may imply that some objectives (e.g., serial-order
learning) are to be achieved to the exclusion of other objectives
(c.g., classification of items). Accordingly, since a concept-learning
task requires conceptualization, the learner who is 1nstructed to label
the specific items at the concrete level (e.p., a man's face or a pine
tree) will be at a disadvantage; he enters the task at a nonconceptual
level and will be working with too many fitems. The learner who labels
the incoming stimuli according to some scheme (code) that reflects the
experimenter's code will perform in maximal fashion; he enters the task
at the precise level of abstraction required in the experiment. Finally,
the learner vho is instructed to label at a level of abstraction beyond
that required by the task will be at a disadvantage; lLc¢ will be working
with too few categories. Nevertheles:, the latter insttuction does
have the advantage of allowing the lecarner to infer that he i1s to perform
at a conceptual level. It interferes with optimal learning to che extent
that the lcarner must proceed to "breakdown" the superordinate concept
into other classifications before he can recach critecion.

While casual observation suggests an influence of overt verbal-
ization (i.e., articulation) on learning, the evidence for either a
positive or negative influence on patred-associate learning is inconclu~

sive (Underwood, 196%; Di Vesta & Ingerssli, 1969). Gapgne and Smith
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(1962), on the other hand, tcung that werbalica €5 16 &
prcblem=-solving task facirlitated the iceinct’s abliliy o afflve ot a
solution. There is some evidence, too, that cvertly verbal:2:d labels
are retained better than nonverbalised labels (Carmean & Welr, 1967).
This effect may be due to the increased amount of tame the learncre
attends to an articulated label and t¢ the possibility that auditory
stimuli are stored mcre casily than visual stinul:

If articulation has an citect on retention, as sugpested, the effect
may be either facilitative or diszuptive, depending upon the materials
to be learned (Weir & Helgoe, 1968). Accordingly, it was hypothesized

that articulation interacts with the level ot generalization represented

by the labels or names. More explicitly, articulation would resulet in

poorer performance than nonarticulation when the learner labels items
with either a concrete (1.e., specific) name or & superordinate cate-
gory name. In either case, the saliency ot the 1tems is increased
through articulation; it thereby tends 1o impede the acquisition o: the
concept. Conversely, when the label 1s appropriate, articulation has

a beneficial effect; the saliency of the ccde, alteady at the vptimal
level of generalization, is enhanced und theteby woold 1ac1litate
concept acquisition.

The present experimen’: was designed to iavestigate the hypothwesizea
eftects of labeling and articulation cn concept acquisiticn the tast
and overail paradigm empioyed was simitar 1n all esseniial chatacteristy s
to the one described by Heidbredec: (1940) Thus, i was also possibie

to reexamine the order in which the thice types ot ccnvepls ware leasi



Mechod

Design

The Ss in this experiment learned to label exemplars of three

classes of object: under different labeling and verbalization conditionms.

The anticipation method of presenting paircd-associates was used in the
presentation of the task. The stimuli were drawings of objects and the
responses were nonsense words. In most respects the stimuli, objects,
concepts, and responses resembled those described by Heidbreder (1946).
A total of 11 unique lists were used for each S. The labeling variable
was comprised of three levels. At one level the instructions implied
that each drawing depicted a specific, independent object; at a second
level the instructions implied that each drawing represented a class of
objects; and at a third level the instructions implied that each drawing
represented one of three general concepts: Object, shape or number.
These conditions were orthogonally crossed with two levels of instruc-
tions to verbalize or to articulate the name of the object: 1in one
variation the § verbalized the name of the object at the appropriate
level of generalization (i.e., physical object, particular concept,
general concept) for the conditicn te which he was assigned; in another
set of conditions the S overtly verbaiized the names of objects at the
appropriate level of generalization for some of the lists (i.e., a set
of nine drawing-nonsense word pairs) but diad not verbalize the names
for one-third of the lists. The Ss were administered 1ists until they
reached a criterion of one completely correct trial. The basic overall

design implied a 2 x 3 factorial analysis ot variance.

[
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Subjects

The Ss were 60 college sophomoics entolled in an intrcductory
educational psychology course at The Pennsylvania State University,
Although participation in the experiment was voluntary the Ss recetved
credit toward their course grade for such parcicipation. Each § was
assigned tc one of the conditions withir a block of six treatment-
combinations (n=10) by reference to a table of random numbers. None

of the Ss had participated previously in a concept learniny task.

Materials

The stimulus materials were a mcdification of lleidbrader's (1946)
materials. The stimulus lists consisted ¢t drawings ot objects paired
with one syllable, four-letter nonsense words as responseés. Each
drawing was an exemplar of a concept. In each series there were nine
drawings, and each drawing had a difterent nonsense word paired with
it. In successive series the nonsense wcids representing a particular
concept class remained the same, but the drawings ieprescenting exemplars
of the concept class were changed. The nine concepts tepresented in
any one series could be classitied into three superordinate concepte
These stimuli and assoctated :espcnse terms are classified 2n the list
presented in Table 1. The mair ditferences between the 1ists for the
present experiment and those used by lleadbreder werc as fcllows:
Actuai physical objects werc always represented in the drawings; tiw
"face" concept was replaced with an "aniual" concept and the “tree"
concept was replaced with a "vegetable” cencept. Examples of stimuli

are displayed in Figure 1.



Table 1
A Listing of the Labels at Fach ot the Three Levels of the

Labeling Condition and of Their Associated Responses

General Particular

Concept Concept Physical Objects Response

Object Animal bear, camel, elephant, cat, RELK
giraffe, squirrel, dog, house,
lion, and rabbit.

Object Vegetable asparagus, radishes, mushroom, MULP
cucumber, carrot, pepper, pumpkin,
corn, peas, and squash.

Object Building teepee, log cabin, chutch, igloo, LETH
farmhouse, windmill, castle,
house, skyscraper, and lighthouse.

Shape Circle flower, drum, clock, coin, FARD
balloon, wheel, ring, tennis ball,
wreath, and globe.

Shape Loop snake, fishing rod, train tracks, STOD
belc, arrow, tie, chain, rope,
necklace, and wire.

Shape Crossed shovels, twigs, swords, rolling PRAN

Pattern pins, ski poles, pencils, brooms,

cattails, flags, and canes.

Number Two chairs, sleighs, tclephones, LING
guitars, cactuses, stockings, shoes,
hats, books, and angels.

Number Five snowmen, lamps, cups, dollar signs, DILT
spoons, anchors, bells, candles,
cards, and ice cream cones.

Number Six sailboats, baskets, trees, pipes, MANK

umbrellas, ants, fish, leaves,
bottles, and musical notes.



ist 1 Lisg 2 List 3 List &4 Response Terms

Fiowre 1o Fxamples of stimul! and associated response terms for the animal,
treness, and cfrcele concepts emploved in four experimental lists.



Within a single series, the nine drawings were arranged according
to Heidbreder's (1946) rules which were as follows (p. 180-181):

"(a) Each third of the series contained an instance of one concept of
each of the three categories - one instance of a concept of a concrete
object, one of a concept of a spatial form, one of a concept of a
number; (b) no instance was followed by an instance of a concept belong-
ing to its own category - e.g., no drawing representing a concept of a
number was followed by one representing another concept of a number,

but it might be followed by one representing a concept cither of a
concrete object or of a spatial form; (c) from series to series, the
order within a series was varied so that no position was occupied with
more than chance frequency by instances of one concept, so that no
regular sequences occurred, and so that possibly advantageous positions,
such as first and last in the series, were distributed equally with
respect to the nine concepts."

There were ninety-nine different drawings in all (i.e., eleven
series). One series was used for pretraining purposes, and the rest
constituted the training series. Another ten series were generated
from the ninety drawings of the first ten training series. The pictures
and orders within each of the second ten lists were as dissimilar as
possible from the pictures and c:ders within any of the first set of
ten 1ists. The same within-series rules were employed in the develop-
ment of the second set of ten lists as were used in the original set of
lists. All stimuli and stimulus-response pairs were photographed for

presentation via a Dunning Animacic Projector.
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Procedure

The S and E were seated at opposite ends of a table, 9-ft. in
length. The stimulus (drawing) and stinulus-response (i.e., drawing-
nonsense word) pairs were rear-projected ontc a transluscent screen
directly in front of S. The anticipation method was utilized at a
3:3 seconds presentation interval with a 6 second rest interval after
each block of nine trials.

Each S was first given standard paired-associate instructions, in
which he was informed of the nature of the learning task. These and
all subsequent instructions were read to S by the E. After this intro-
ductory phase, E then read the instructions to S appropriate for the
particular condition to which he had been randomly assigned. Following
this, the training series was given. The experiment was terminated
when S reached a criterion of nine correct anticipations of the concepts
in any one series. Any S who did not have more than a total of five
correct anticipations out of the first ten series was dropped from the
experiment. Instructions to induce the conditions of the experiment
were administered immediately prior to the pretraining series.

Labeling conditions. The essentials of all labeling conditions
are outlined in Table 1.

In the physical object conditions, Ss were instructed that each
drawing depicted some concrete object and that they were to name each
drawing with its particular concrete object name as soon as the picture
appeared on the screen. For example, when a drawing of a bear appearcd
on the screen, the Ss were to respond with the label "bear" and then

to respond with its new (nonsense word) iabel.



In the particular concept condition, cach S was instructed that

while each drawing depicted an object, it '"could also be classified in

" that is, each drawirj represented some concept and

a more general way,
so, Ss in this condition were instructed tc name the particular concept
that each drawing represented as soon as it was presented to them. For
example, when a drawing of a bear appeared on the screen, the Ss were
to respond with the concept "animal,'" after which they responded with

its new (nonsense word) label.

The Ss in the general coucept condition were told that an object

can be classified on many different levels of generality, and that each
of the drawings shown represented one of thiee concepts - shape, number,
or object. They were further inscructed that a drawing belonged to the
number category if it consisted of more than a single object, and if
each of the objects was separate from the octher(s). Secondly, the
object in a drawing represented a shape concept if form stood out or
seemed to predominate in the drawing. And thirdly, the Ss were told
that a dcawing belonged to the object category it there was only one
object depicted, or if there was mcre than one, rhey were collectively
one. Finally, Ss in this condition were instructed to name the super-
ordinate concept to which each drawing belonged as each was presented
to them and before they responded with the new label. For example,
when a drawing of a bear appeared or the screen, the Ss were to respond
with the superordinate concept "object" and then to say the new label.
In all three conditions, the S was provided with examples appro-
priate to the instructions. The first 1list was a list to aid the § in

implementing the instructions.



Articulation conditions. Half of the Ss in each of the previously

mentioned conditions were instructed to articulate the labels appropri-
ate for their particular labeling condition as each drawing appeared on

the screen before them. 1n the partial articulation condition, each §

was informed that for some of the lists, he would not be required to
articulate the labels appropriate for his particular condition. That
is, during this time S was free to use any labeling system he chose or
none at all and he need only say aloud the nonsense word appropriate
for a given drawing. The partial articulation conditions were so-called
because S did not articulate the labels for the drawings in every
third ligt beginning with the second list. He articulated the labels
for the objects depicted on each of the remaining lists.

The scoring was done by E during the experiment. It required a
check mark for every correct response and a "zero" for every incorrect
response. Subsequent to the experiment E asked S some questions about

the experimental experience.

Results

Number of Correct Responses

The number of correct responses were analyzed by a mixed analysis
of variance, having two between and two within factors. The between
factors were the two levels of the Articulation variable and the three
variations of the Labeling condition; the within factors were the
three Kinds of Concepts and six Blocks of Trials with two trials in
each block.

A summary of this analysis is presented in Table 2. The cell

means for all experimental conditions are summarized in Table 3. 1In



Summary ot Analysis of Variance for Number of

46

Table 2

Correct Responses Over Six Blocks of Two Trials

Source df MS F
Between subjects
Articulation (A) 1 12,25 1.31
Labeling (B) 2 396.54 42,47 *kk
AXB 2 79.51 8.52 *#hx
Error between 54 9.34
Within subjects
Trials (C) 5 375.83 286,71 **x
AXC 5 4,64 3.54 **
BXC 10 12.43 9,48 *k%
AXBXC 10 1.91 1.45
Error within 270 1.31
Kind of Concept (D) 2 60.61 16.06 ***
AXD 2 1.60 .42
BXD 4 29.46 7.81 *»x%
AXBXD 4 5.49 1.45
Error within 108 3.77
CXD 10 3.39 3.69 Xk
AXCXD 10 .63 .68
BXCXD 20 2.12 2.30 =
AXBXCXD 20 .61 .67
Error within 540 .92

*%

*k

*

* p < .00l
p < .0l
p < .025
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Table 3

Mean Numbers of Correct Responses and Mean Numbers of

Trials to Criterion for ali Experimental Conditions

Kind of

Articulation Treatment

Complete Partial
Label and Concept
Number of Trials Number of Trials
Correct to Correct to
Responses (Criterion  Responses (Criterion
Physical Object Label
Object Concept 2.62 9.20 2.67 9.80
Shape Concept 1.02 17.10 1.77 14.10
Number Concept .90 18.00 .60 17.70
Particular Concept Label
Object Concept 4,32 6.20 3.20 8.60
Shape Concept 4.17 6.50 2.68 9.90
Number Concept 4,27 6.60 3.02 9.90
General Concept Label
Object Concept 2.18 10.90 2.32 10.30
Shape Concept 1.88 13.50 2.43 10.70
Number Concept 1.48 13.70 2.23 12.20




beief, the results were as follows: Thc main eftect due to Articulation
was not significant (F < 1.00). The main effect due to Labeling yielded
F (2,54) = 42,47, p < .001. The order of difficulty of learning under
the various labeling conditions (frcm easiest to hardest) was as
follows: Particular Concept label (X = 3.61), General Concept label

(X = 2.09), and Physical Object label (X = 1.59). The Articulacion X
Labeling interaction yielded F (2,54) = 8.52, p < .00l. The means
representing the interaction are graphically displayed in Figure 2.

As shown in this graph, the Ss in the Articulation condition performed
better than Ss in the Partial Articulation condition for only the
particular concept level of the three labeling conditions.

As would be expected the main effect due to Blocks of Trials was
significant, yielding F (5,270) = 286.71, p < .00l. As shown in the
graph in Figure 3, the results of the analysis also yielded F (5,270) =
3.54, p < .0l, for the Blocks of Trials X Articulation interaction.

Here it can be seen that by the eleventh trial the Ss in the Partial
Articulation condition are performing better than those in the
Articulation condition. The effect due to Labeling X Blocks of Trials
yielded F (5,270) = 9.48, p < .00l. This interaction is depicted in
Figure 4,

The main effect due to Kind of Concept yielded F (2,108) = 16.01,
P < .001. This finding implies a clear replication of Heidbreder's
results. That is, collapsing across conditions, the order of difficulty
of the various concepts (from easiest to hardest) was the following:
Object Concepts (X = 2.88), Shape Concepts (X = 2.33) and then Number
Concepts (X = 2.01). The interaction between Kind of Concept X

Labeling yielded F (2,108) = 7.81, p < .00l. The graphic presentation
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of this interaction in Figure 5 iliustrates that whiie Ss in the
Particular Concept label condition are relatively unaffected by the
kind of concept to be identified, the 8s in the Physical Object label
condition perform quite differently wich respect to the various kinds
of concepts they were to identify. Further, the trend of the Genera!
Concept label condition is in the same direction as the Physical Object
labeling condition. The Blocks of Trials X Kind of Concept yielded
F (10,540) = 3.67, P < .00l. The means for this 1interaction are
summarized in Figure 6.

Finally, the second order interaction of Labeling X Blocks of
Trials X Kind of Concept, which yielded F (20,540) = 2.30 was signif-
lcant (p < .025). None of the other main effects or interactions was

significant (p > .05),

Trials to Criterion

The trials to criterion (i.e., the first trtial in which every
1nstance of any general concept was correctly identified) were analyzed
by a mixed analysis of variance, having two between and one within
factors. The between factors were the two levels of the Articulation
variable, and the three levels of the Label1ing condicion: the within
factor was Kind of Concepts. A summary of this analysis is presented
in Table 4. A summary of the cell means for the various levels of the
conditions represented 1n this analysis is presented in Table 3. 1In
all major respects the results of this analysis were comparable to
those in the analyses of numbers cf correct responses described above.

The effect due to Articulacion was not significant (F - 1.00).

The main effect due to Labeling yielded an F (2,54) = 23.74, p <.001.
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Table 4
Summary of Analysis of Variance

for Trials to Criterion

Source df MS F

Between subjects
Articulation (A) 1 1.25 .05
Labeling (B) 2 619.27 23.74 **
AXB 2 94.47 3.62 »
Error between 54 26.08

Within subjects
Kind of Concept (C) 2 237.65 25,15 #=
AXC 2 10.85 1.15
BXC 4 84.27 8.92 x*
AXBXC 4 7.47 .76
Erxor 108 9.45

* p < ,001

* p<.05
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Collapsing across conditions the means for che tiiree levels of the
Labeling variable were as follows: Physical Object label (X = 14.32),
Particular Concept label (X = 7.95), and General Concept label

(X = 11.88).

The interaction of Articulation X Labeling yielded F (2,54) = 3.62,
R < .05. The nature of the interaction was identical to that found in
analyses of numbers of correct responses. (See Figure 2).

The effect due to Kind of Concept, F (2,108) = 25.15 was also
significant (p < .001). Collapsing across conditions the mean number
of trials to learn the three kinds of concepts were: Object Concept
(X = 9.17), Shape Concept (X = 11.97) and Number Concept (X = 13.02).
Further, there was a significant Labeling X Kind of Concept interaction
which yielded an F (4,108) = 8,92, P < .001. Figure 5 of the previous
analysis is illustrative of this Labeling X Kind of Concept interaction

in this analysis. The second order interaction was not significant

N

(2 < .05 in this analysis.

Discussion

Order of Concept Attainment

The results of this study provided a clear replication of
Heidbreder's (1946) study which in all practical respects involved
only minor changes in stimuli and procedures. Thus, the Ss first
learned concrete concepts, then abstract concepts, and finally, number

concepts. Heidbreder's explanation was w:ithin the Gestalt frame of

~

4
e o

reference. As indicated by Hunt (1962), "the dominance ot mediating

-
P

responses (e.g., 'that's a pair of things') which was associated with

a name was determined by the natural tendency to perceive concrete,
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familiar objects (good Gestalt) without absrracting smaller stimulus
features. Therefore, the concepts based on objects shculd be easiest
to learn to use, then concepts based vn physically present 'par:
qualities,' the patterns, and finally concepts based on the abstract
number aspect" (p. 127).

An alternative explanation of these results was provided by Baum
(1954) who argued that it was not the object-like quality that deter-
mined the order in which the concepts were learned but, rather, it was
the processes involved in Gibson's (1940) generalization-discrimination
hypothesis. Later, Grant and Curran (1953) using analytically defined
stimuli on the Wisconsin Card-Sorting Task obtained the same order of
attainment as in the present study when the stimuli were presented at
random on the cards. However, when the geometric stimuli were arranged
in orderly fashion number concepts were ecasiest to learn. In explaining
these results, Hunt (1962) indicated "... this 1s because the regular
arrangement of forms creates a stimulus pattern that 1s perfectly
correlated to number. Subjects tespond to the oveérall pattern and noi
to the more abstract concept oif number I the forms are¢ reguiarly
arranged on the card only the leftmost (rightmost) boundary cf the
pattern need be established to determine the number of.Iorms on the
card. 1If the forms are irregularly arranged, the leccation ot each
figure must be established, as wcil as 1ts separate identity. 1This
means that the boundary, not of the patiern but of the separate
figures, is important. Grant and Curran's results ate consistent with
[an] analysis of dimensions and vaiucs based on stimulus scanntpg”

(p- 129).
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The Effect of Labeling

The labeling condition to which an § is assigned functions to
establish an "expectancy" related to the task demands. This expectancy,
in turn, influences the stimuli to which the S attends. Thus, the Ss
in this experiment were clearly affected by the level of generalization
of the label they were required to use. Labels that were too specific
or too highly generalized hindered performance when compared with the
use of the particular-concept label, thereby supporting the original
hypothesis.

The present findings are in accordance with Bruner's (1956, 1957)
anal'sis which suggests, as summarized by Hunt (1962), "Perception
is viewed as an act of inferring wholes from usually valid cues obtained
from parts of the stimulus. ... The first step in perception is a
primitive categorization of the stimulus by identifying a set of

'guesses’

possible percepts. This set can be used as the basis of future
about object identity. After each guess, specific tests can be carried
out to validate it" (p. 129). More particularly the use of labeling is
very much like puttinrg the stimuli, from which the concept was to be
learned, into a highly overlearned template. The ones which introduce
the most "noise" interfere the most with concept-attainment. Conversely,
the template which is related to the structure of the concept, the
template matching scheme which accentuates the information to be
abstracted from the stimulus is also the one which facilitates the
attainment of the concept.

The explanation presented immediately above, is not unlike that

provided by Neisser (1967), who suggests a cognitive analogue of the

perceptual processes of "focal attention' and "figural synthesis"



(Neisser, p. 300). Accordingly, attention is the allocation of
cognitive resources to a certain part of the field (of attention); the
attentive process is determined at least in part by the expectancies of
the task to be performed. The aspects of a stimulus to which the
person will attend is partly determined by his expectations. Not only
is focal attention determined by expectancy, bur figural synthesis is
also determined in part by this nonstimulus variable (Neisser, p. 103
and 301). Thus, both analysis (the stimulus features to which an §
will attend) and synthesis (the configural pattern that he will "construct"
or synthesize) is influenced by S's expectation. For example, Neisser
(p. 59), citing research by Bruner and Minturn (1955), notes that a

stimulus is identified as "13" when the S is expecting numbers, but

becomes "B" when the S is expecting letters.

The Effects of Articulation

The results related to the effects of the arti-ulation condirions
in the present experiment supported the second hypothesis. They implied
that the main effects due to labeling were enhanced under the articulation
requirement. Thus, compared to partial articulation, overt verbalizatior
of all responses resulted in greater interference associated with the
use of the "physical object" label and of the "general concept' label
thereby tending to result in depressed perfourmance in both cases;
whereas the use of the "particular concept" label clearly enhanced
performance.

There are several alternative explanations or this effect. Carmean
and Weir (1967), for example, speculate that verbalization may have an

influence on the relative time spent 1n atreuding to the stimuli, may
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result in putting the learning material into a form (e.g., symbolic)
that can be stored more readily than another form (e.g., pictorial), or
may have '"special" consequences that enhance memorial processes. In
actuality, the second alternative above suggests a possible reason why
verbalization had an effect in this experiment but did not in other
experiments. Accordingly, in the present experiment while the stimuli
were presented pictorially, articulation had the effect of emphasizing
the transformation of these pictures into a symbolic (verbal) form that
could be readily stored. On the other hand, in Underwood's (1964) and
Di Vesta and Ingersoll's (1969) experiment articulation had no effect
becuase only verbal stimuli were used. In other words, the stimuli
were already in a form that could be stored, and there was no special
advantage to be gained from articulation. This explanation also seems
to coincide with Underwood's (1964) suggestion that articulation may
influence the recall process by somehow changing the structure of the
unit when it was put into memory storage. Gagne and Smith (1962), who
found that verbalization facilitated problem-solving provided an
explanation that was somewhat more ambiguous but probably means some=-
thing similar to that provided by Underwood. They say that "... the
content of the verbalizing during practice was fairly pedestrian and to
some extent routine, so that it cculd be readily categorized. What then
accounts for its effect on problem-solving? In answering this question
we have no theory to call upon. It would appear that requiring verbal-
ization somehow 'forced the Ss to think.' In other words, this treat-
ment may have had the effect of constantly prodding the Ss to think of

new reasons for their moves ..." (Gagne & Smith, 1962, p. 17).
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Summary

Sensory perception of concreteness appears to be more rapid than
that of abstractness or number. This order of attainment may be due
to dominance, preference, or complexity associated with the stimulus
materials; or, it may be due to the utilizaticn of some, as yct unidea-
tified, order of searching for a given cue. Despite the alternative
explanations provided in the discussion, the evidence concerning how
subjects structure tasks 1s sparse. Whatever clues are to be derived
from further experimentation will undcubtedly come from more precise
statements of perceptual theories than are presently available.

The expectancles that were established via the labeling conditions
clearly imply an influence on the attention and scanning processes
When the label designating the ''physical cbject' was used, the S was
misdirected in the sense that he was led to expecr something other than
a conceptual task. Accordingly, they attended toc and synthesized the
leaining materials in a difrerent way (and in a debilitating manner)
than did Ss who were assigned to either of rhe conceprual levels of the
labeling condition.

Finally, our explanations of rhe articulstion condition correspond
to those provided by Neisser (1967} and Gibson (1969) both of whom
theorized that visual informaticn 1s otten rveccded in verbal form and
then stored verbally in memory. Support for this view comes from
Conrad (1964) who found that substitution errors in immediate recail
tend to involve units that sound alike, even when the original stimula
are visual. Thus, it would be exps-ted, as was fcund in the present
experiment, that instructions tc¢ code pictorial stimuli 1n =« verbal

form appropriate to the tagk requirements would not only avoid inter-
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ference with the processing of stimuli but, in facc, may facilitate

learning. By the same reasoning, an articulated verbal code that is

discrepant from the appropriate code would interfere with verbal coding

processes that might ordinarily be employed by the learner.
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Contextual Cues and Cognitive Srruccures in the

Storage and Retrieval of Infcimation

Francis J. Di Vesta and Steven Ross

Technical Problem

Learning materials are presented and srudied withzin some
contextual arrangement, if meaningiully leained; cr in the absence of
a contextual arrangement, if arbitrarily learned In particular, this
investigation was based on the assumption that context leads to a change
in structure or patterns that enter intc rransfcrmaticns of learning
marerial by the learner. The purpuse ot the present study was to
understand the ways in which verbal contzscs can be manipulated and the
ways 1n which these variations affect lezrning, storage of intermation,

and retrieval.

General Methodology

The task was presented in a labotatory setiing and was administered
individually. It consisted of two phases: Leartning and transfe:
Within each phase there were 20 word-pairs to be learned. One word of
each word-vair was supplemented by two accessory words for the purpcsec
of manipulating the contextual variable. In the transfer task the
focal word (i.e., the one asso.iated with alcessory words 1n the
learning phase) was replaced by either cne of the original dccessory

words, by the concept represented 1n ¢he ntextual configuration, by

ey

another concept

‘c: which the word might be an excemplar, or by a word
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unrelated to the context or to the focal word. The primary measure
was the number of correct ~z2sponses on the first trial of the learning

phase and the first trial of the transfer phase.

Technical Results

One finding of this study was that meaningful contexts actually
slow down the initial learning of adultv Ss. It was assumed that this
finding implied a dynamic process in which adult Ss attempted to find
the meaning of the arrangement even though they were not instructed to
do so. On the other hand, a meaningless context was rejected and time
was spent in learning the word-pairs by arbitrary (relatively so) means.
The slower rate of initial learning within the meaningful context did
not prove to be a handicap in the transfer phase on related materials.
However, it was clearly the case that the context, incidentally

learned, did affect transfer to other contexts.

Educational Implications

Context during learning, whether provided by the instructor or
imposed by the learner, is related to transfer and retention. A
meaningful context may require more study c¢n the part of the learner
but it also has greater payoff in transferability to related materials
than does an arbitrary context. In addition, there is more material
learned when a meaningful context is provided, in the sense that the
context is learned incidentally. The disadvantage is that the mean-
ingful context may restrict or delimit the possibilities for transfer
by inducing a set of expectancy that the material can only be applied
in a limited way. This would mean that an instructor should provide a

number of contexts if greatest transfer i1s to be achieved.
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Implications for Further Research

An important dimension to be investigated is the relationship
between single- and multiple-contexts during learning on later transfer
to a range of applications. 1In addition, this study is linked to
Project Icon, described elsewhere in this annual report, in the sense
that materials may be presented in a visual cor verbal context. Pre-~
sumably, learners oriented to learning via imagery will learn more
about and from the visual context than wouvld those oriented toward
learning via symbolic material. Finally, the effect of context, in the
form of advance organizers, behavioral objectives, and the like, on the
learning of text-like prose appears to be a logical extension of the

present study.
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Contextual Cues and Cognitive Strucctures in the

Storage and Retrieval of Information

Francis J. Di Vesta and Steven Ross

This study views man as a cognizing organism who brings order out
of the otherwise chaotic bombardment of stimuli to which he is subjected.
He forms rules, he categorizes, he organizes, he patterns, he codes,
and he classifies these external events . . . whether or not he is
directed to do so by an outside agent. There is now sufficient evi-
dence to indicate that these are generalized tendencies of intellectually
mature persons . . . even of immature ones. An understanding of what
is acquired, what is stored, and what is retrieved requires an under-
standing of the process of pattern recognition, the ways in which events
are encoded, or stored, and the ways in which they are decoded, or
retrieved.

The present study is based ur several assumptions underlying this
process, as follows:

1. Experiences are stored in memory as idiosyncratic (subjective)
patterns. The more ambiguous an experience, the more unique (i.e., pri-
vate) will be the code (pattern) by which it is stored., On the other
hand, to the extent that codes are shared by members of the language
(as a basis for symbolizing) community, the more apparenr (predictable)

will be the coding of an experience by members of the community.
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2. Both contextual cues, associated with an experience at the
time of storage, and the person's experiential history (cognitive
structure) determine the final form the pattern takes . . . i.e. the
way in which it is coded.

3. Efficient retrieval or an experience requires that the person
have access to, or recognize, the same pattern (i.e. code) via contex-
tual cues by which the experience was initially stored.

4, Two or more experiences embedded in similar contexts will be
more difficult to retrieve individually than when they are embedded in
different contexts. Similarly, when the experience is embedded in a
context where discriminable characteristics are much like those of the
experience itself then the experience becomes part of the abstracted
pattern. It 1s sacrificed to the more general pattern even though its
topographical features differ from those of the contextual cues. Lack-
ing discriminability, on the bases of relevant identifying features, it
will be unavailable on later occasions for retrieval.

Although a number of hypotheses are suggested by the above
rationale, the present investigation examines the notion that fortu-
itous (or adventitious) backgrounds have significant effects on focal
items and may themselves be learned or, in some way affect learning.
Take, as an illustration, the word "club." When it 1s placed in the
context of gun, sword, and knife, its potentiality for transfer and
the situational requirements for ite retrieval seem to be entirely
different than when it is placed in the context of grcup, band, boy
scouts, and people. It 18 the purpose of rhis experiment to understand
these affects with verbal stimuli which comprise a large part of the

instructional stimuli. Furthermore, instiuition can be presented
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arbitrarily or it can provide for a context. ILf the latter, it can
provide for one of a number of contexrs. Presumably, which context is
provided can affect learning but probably the greatest effect of
context 1s on retrieval and transier In particular, then, this Inves-
tigation was directed by the assumption that context leads to a change
in structure or patterns that enter into transformations by the learner

and it is the pattern that is stored, retrieved, or transferred.

Experiment I

Degign

The experimental design consisted of three orthogonally crossed
variables in a 2 x 2 x 2 factorial design with repeated measures. Each
S within a specific condition was required to learn all pairs in an
initial list of twenty paired-associates. Half of the Ss received
lists in which one accessory word was positioned above and another below
the stimulus term; and the other half studied a list of paired-
assoclates identical to the first list in all respects except that the
stimulus and response terms were reversed. Thus, in the first list
the stimulus term was bounded above and below by the accessory words
and in the second 1list the response t¢erm was bounded by the accessory
words. The second manipulated variable dealt with the meaningfulness
of the impused context as defined by the relationship of the accessory
words to the stimulus or response term tc which they were proximately
located. Thus, in one set of conditions the context words were
meaningfully related to each other and to the specific term suggesting

an inclusive concept category; in the crther conditions the context



71

words were unrelated either to each other or to the paired-associate
term. The groups were further subdivided during the transfer task
which followed the initial learning trials. The treatments consisted
of replacing the stimulus or response term which had been within a
contextual framework by either a) one of the two previously given
accessory words or b) by the inclusion of a new concept word meaning-
fully related to the inclusive concept category presented during the
learning phase. The total design consisted of 8 different treatment

conditions.

Subjects

The Sswere 88 undergraduate students enroll:d in an introductory
educational psychology course at The Pennsylvania Stace University.
Participation in the experiment was voluntary and not a part of the
course requirement. The Ss, however, did receive additional credit
toward their final grade for serving in the experiment. The Ss were
assigned randomly to one of the 8 conditions prior to their arrival at

the experimental session. Randomization was recycled at N + ] treatments.

Lists of Words

The different experimental treatments were attained by variations
in the stimulus materials provided in the learning and transfer phases.
All 1ists were comprised of twenty word pairs, made up of combinations
of the words shown in Table 1.

In List I of the learning trials the words shown in Column A
served as the stimulus elements and those shown in Column B served as

the response terms. In List Il of the learning trials the pcsition of

£
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Table 1

Words Used in Learning and Transfer Lists

*
Word-Pairs Context Words

Column A Column B Related Unrelated Concept-Related

BUILDING WHISKEY gin nEvEgaper BEER
wine bus

CHURCH MEASLES polio B CANCER
flu foot

BOOK ROBBERY Ll pronoun MURDER
assault spoon

DEN DRUM trumpet stove PIANO
violin wand

PRIEST WOOD gas valley 0IL
coal spider

PACK COPPER aluminum tornado ZINC
tin pear

INCH BANANA orange well APPLE
peach death

PAMPHLET FATHER brother e AUNT
peach waltz

THUMB GERMANY england piano SPAIN
russia cousin

MAYOR WOOL il milk SATIN
linen boots
quarters hard

MILK DIMES S -] PENNIES
pea sheet

CANOE TOMATO ot — - SPINACH

RELIGION SPARROW $9ele ghb ROBIN
crow bell .

FOG BLOUSE shoes penini: SHIRT
socks cough

GIRL SWORD o chemistry PISTOL
cludb key
lawyer match

SAUCE TEACHER e ) e SALESMAN
tennis rain

GLACIER GOLF 2 Swiving e FOOTBALL

(cont'd)
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Table ! (cont'd)

Words Used in Learning and Transfer Lists

Word-Pairs Context Words
Column A Column B Related Unrelated Concept-Related
BIOLOGY HAMMER g pober CHISEL
nails glass
lion sergeant
DOOR HORSE blaphane phid | DOG
TRUCK LAMP i popchld DRESSER
sofa boy

The worls in Column A and Column B were used in List I as stimuli and
responses, respectively, in each word-pair. The positions were reversed
for word-pairs used in List II.
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the words was reversed. A context was always present, being conceptually
related (CR) in two treatments (List I - CR and List II ~ CR) or
conceptually unrelated (CUR) to Column B words in the other two treat-
ments (List I - CUR and List II - CUR). The context words (listed in
Table 1) were typed in small letters and positioned in proximity of the

capitalized words shown in Column B as follows:

wine newspaper
WHISKEY or WHISKEY
gin bus

Thus, it can be seen from the above descriptions that the manipulations
of function (i.e., stimulus or response) and of context (i.e., related
or unrelated) for Column B words were orthogonally crossed resulting

in 4 distinct treatments, each represented by a distinct list. Four
random orders of presentation were prepared for each list.

The transfer lists consisted of 20 word pairs each consisting of
the word from Column A and another word as described below, without the
presence of a context. The position (stimulus or response) of words
in Column A was interchanged across lists. In the transfer lists, the
word embedded within the context during learning was replaced in half
the lists by a random selection of one of the original learning trial
context elements (CTX); and in the other half the new, concept-related
(NCR) words shown in the last column of Table 1. Thus, there were 6
transfer lists with 3 random orders of presentation.

A practice list of 10 paired associates was devised and utilized
across all groups. Cnlumn A words and practice words were selected at
random from any of the 56 categories provided in the Battig and Montague
category norms (1969). Corresponding Column B words, related context

words, and concept-related words were selected on the basis of high
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frequency (1-7) from randomly chosen categories. Unrelated context

words were randomly selected from remaining categories.

Procedure

The tasks were administered individually by means of a memory drum.
The study-recall procedure was used. The introductory instructions
gave S a general orientation to the learning phase of the experiment.
All Ss were informed that they would participate in a memory experiment
requiring the association of twenty word pairs and oral identification
of the second word (response element) when the first (stimulus element)
was presented alone; that each testing trial would be preceded by a
learning trial exposing both members of the word pair; and that there
would be a one-trial practice exercise consisting of 10 paired associates.

The rate of presentation was 3 seconds throughout the experiment.
The stimuli were presented until § reached a criterion of one completely
correct block of trials. The practice trial was utiliied to insure
procedural understanding and to reduce possible practice effects in
experimental sessions.

After the administration of the practice trial, S was given
five minutes to examine the instruction section of Flags: A test of
spatial thinking (Thurstone and Jetfrey, 1959). He was then given the
second set of instructions which specifically dealt with the presence
and function of the accessory words in the forthcoming learning task.
Depending upon condition, the context was discussed as proximally
related to either stimulus or response elements, but conceptual
relatedness (or unrelatedness) of the contex: to the element of the

word-pair was not mentioned. The Ss werec infcrmed that, as in the
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practice exercise, they would be tested only for verbal recall of the
second word in the pair. The S was also told that he could regard the
accessory words in any manner he desired. Thus the context could be
used as a device to facilitate memcry or 1t could be ignored. The Ss
in the four learning groups were then presented a twenty word-pair tape
apptopriate to the ccndition to which they were assigned; that is, the
S was presented one or the two elements (stimulus ~r response) in the
wird-pair. The study-tecall trials were terminated at the completion
of the 10th presentation or when S reached criterion.

Only Ss who had reached ctiteriin during the learning task were
employed in the transfer phase. The unsuccessful Ss were released from
the experiment at this time. The t:ansfer inst:uctions indicated that
the 20 word pairs wculd be simila:r or identical tc those formerly expe-
rienced in the learning session, but that the ccntext would be eliminated.
Depending upon condition, the ma;z: element of the wcrd-pair (that is,
the element of the word-pair bounded by context wcids) was replazed by
either a context related, ccontext untelated, or concept-xelated word.
The transfer session concluded upon a'tainm:znt of the criterion or

after ten study-recall! presentaticns.
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Results and Discussion

The data were analyzed via a mixed four-factor analysis of
variance (2 x 2 x 2 x 2) with three between variables and one within
variable. The within variable was the mean number of words recalled
by each S in the first trial of the learning phase and the first trial
of the transfer phase. The results of this analysis are summarized in
Table 2 and the means for the conditions are shown in Table 3. The
effects due to trials yielded F (1,80) = 277.52, p < .001. The inter-
action of Learning Context by Trials yielded F (1,80) = 22.38, p < .001;
and the interaction of Learning Context by Transfer Concept by Trials
yielded F (1,80) = 13.32, p < .001. The interaction between Learning
Context by Position (stimulus or response) by Trials approached sig-
nificance yielding F (1,80) = 3.62, .05 ,p < .10. None of the other
main effects or interactions were found to be significant (p > .05) in
this analysis.

The hypothesis that the relatedness of the learning context would
produce differential gains for the transfer condition was supported in
the Learning Context by Transfer Concept by Trials interaction. Thus,
as shown in Figure 1, the related learning contexts though slightly
less favorable (X = 7.09) inicially than the unrelated learning ccntext
(X = 8.09), resulted in substantially greater transfer. Though the
main effect of Learning Context is not significant during the learning
phase, the direction of the data is not consistent with that reported
by Pan (1926) who found that initial learning was facilitated by
embedding words in a related context. Furthetmore, while definite

conclusions cannct be drawn from this experiment, the present results



Table 2

Summary of Analysis of Variance of Number of Correct Responses

on the First Trial of the Learning and Transfer Phases:

Experiment 1

Source df MS £

Between Ss

learning Context (B) 1 52.36 2.37
Transfer Concept (C) 1 34,57 1.57
Position (S or R) (D) 1 63.84 2.90
BxC 1 12.02 —_—
BxD 1 0.02 —=
CxD 1 0.36 —
Error (b) 80 39.42
Within Ss

Trials (A) 1 2385.81 277.52**
AxB 1 192.37 22.38™"
AxC | 5.11

AXxD 1 2.75

AxBxC 1 114.56 13.32""
AxBxD i 31.ii 3.62"
AxCxD 1 26.27 3.05
AxBxCxD 1 23.28 2.71
Error (w) 80 8.60
* 5 < 001

p> -05 < .10
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Table 3
Mean Number of Correct Responses Obtained on the First

Learning and Transfer Trials by all Experimental Groups

Task
Groups Learning Transfer
Context at Stimulus
Learning context Transfer word
Related = Context 7.27 17.45
Unrelated - Context 7.64 13.55
Related - Concept 8.73 16.27
Unrelated - Concept 8.64 15.45
Context at Response
Learning context Transfer word
Related = Context 5.27 16.55
Unrelated - Context 9.09 9.82
Related - Concept 7.09 15.91

Unrelated - Concept 7.00 14.64
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suggest that the related learning context tends to induce the learner

to conceptualize. This tendency is manifested in the relative ineffi-

cient performance in the learning phase. However, in the transfer
phase, the earlier conceptuali:zation tends to be facilitative as
indicated by the comparatively high scores when Ss responded to specitic
contextual (X = 17.00) and related conceptual (X = 16.09) cues.

The Context by Position by Trials interaction, though only approach-
ing significance (p < .10), can still be interpreted as non-supportive
of the Pan study. The general direction of the data indicate that
learning is slightly more favorable when the stimuli are embedded in
the context than when the responses are embedded in the context. The
trend towards greater increments of improvement in transfer for the
stimulus contexts are opposite tc the findings obtained by Pan.

The hypothesis that the related context would result in greater
transfer to a conceptually related main element than to an unrelated
concept was not supported. However, the average transfer scores
collapsed across the position variable were slightly higher when the
related concept word was learned (X = 16.09) than when the conceptually
unrelated word was learned (X = 15.05)

The results of this study demonst:ate the differential effects of
context in learning and transter situations. As a result of this
experiment it was reasoned that ielated contexts are debilitative in
the initial learning setting prcbably because they evoke conceptualizing
tendencies on the part of the learner. They, thereby, effect or direct
the patterning (encoding) of the learning material by the learner.

Since it is the concept that is learued the immediate retrieval of the

spacific item may be sacrificed to the artainment of the more general
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pattern or concept. However, this same tendency in the related context
condition appears to be facilitative for later tasks whith require a
conceptual or categorical placement ci the criginal learning 1t
apparently makes no difference in this process whecther the context is
related to the stimulus or to the response element.

Although all of the results were in the predicted direction, some
attempt should be made in accounting for the failure to obtain signifi-
cance for several hypotheses. It is probable that the nature of the
paired-associate task is limited in demonstrating the effecte of the
context variable. The three-second exposure interval may not be optimal
tor the conceptual processes that are prcbably elicited by the related
context. The obvious categorical relationship of the learning and
transfer elements could dilute the effects of context in mediating this
relationship. Finally the number of ccrrect responses may not be a
sensitive enough measure of transter. Other measures such as response

latency should be investigated in further srtudies.

Experimenc Il
This experiment served as a continuation of Part 1 and was
concerned with determining the effects of context in the storage and
retrieval of experiences. It was conducted specifically to investigate
the effects of context on the conceptualizing tendencies of the S as

suggested by an interpretation of the results of Experiment I.

General Design
In a 2 x 4 factorial design with repeated measures one factcr was
the context during learning; that is whether the context pairs between

the stimulus and tres;onse eélements were related (R) or unrelated (U) to
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the response. This factor was crossed orthogonally with four conditions
in which the response term, in the transfer task was (a) conceptually-
related to both the response element and the context words in the
learning task (RCR); (b) conceptually-related to the response element
but unrelated to the context words in the learning task (RR); (c)
unrelated to the response term in the learning task, although this
element was one of the context words shown to the Ss in Group U during
the learning trials and had been seen by Group U during the learning
trials but was never seen by the Ss in Group R (UCR); (d) a new word
which did not appear at any time and was unrelated conceptually to

the context or response element during the learning trials (NW). These

variations are illustrated in the following chart:

Overall Design

Transfer Task
Learning Task

RCR RR UCR NW
Context Related to
Response (R)
[Verb :‘1:2: Father] [Verb- [Verb- [Verb- [Verb-
Cousin] Pope] College] Tiger]
Context Unrelated to
Response (U)
college
[verb lunchg Father]  [Verb- [verb- [Verb- [Verb-

Cousin] Pope] College] Tiger ]
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The repeated measures variable was number of correct responses on
the first recall trial in the learning and transfer task in one analysis;

and on the first three trials in a related analysis.

Subjects

The Ss were 96 undergraduate educational psychology students.
There were 12 Ss assigned to each cell of the design with a constant

proportion of males and females (2:3).

General Procedure

All Ss were seated opposite a translucent screen and given the
tollowing instructions:

"This is a memory experiment. 1 (i.e., the Experimenter) will
expose on the screen a pair of words written in this position:

MEMORY--JUDGE

Twenty such word-pairs will constitute a series. Your task is to
associate each pair of words so as to be able to recall the second word
when the first is presented alone. After the series has been presented
for the first time, the first word of each pair will be presented alone
at the left of the screen and you will be expected to verbally antici-
pate the corresponding word of the pair. In case you are unable to
remember the particular word do not be afraid to guess. At first you
may make mistakes, but if you pay close attention you will soon be able
to learn which words go together.

When you anticipate a word you are to say it loudly and clearly so
I can hear you.

Any questions?



All right, we're ready to begin. Remember the first time through
just study the pairs. After that, try to anticipate the corresponding
word."

A practice list of 10 paired associates was then presented for one
study-recall trial. The E then read Instructions II:

"This phase of the experiment will be the same as the former one
except in the following respect. Besides the pair of capitalized words
to be memorized, there will be presented two accessury words -- one
above and one below the given pair, as shown here:

harm
BALL BENT

take

As in the preceding phase, you will be asked only to anticipate
the capitalized word on the right. You may use the accessory words as
a memory aid, i.e., to help you remember the pairs or you may choose
to ignore them. This is up to ycu, but remember, you will not be tested
for recall of the accessory words in this phase. Remember, too, that
the first time through the set just study the pairs.

Any questions?"

A series of 20 word-pairs with either the Related or Unrelated
context were then presented for 10 study-recall trials or until §
reached the criterion of 20 correct respcnses in a single trial. The
S was then instructed to work on Flags (Thurstone & Jeffrey, 1956) which
served as an interpolated activity for a 10 minute interval. The
third set of instructions were then given to Ss who successfully
reached the criterion. Unsuccessful Ss were released form the experi-

ment. The instructions for this, the rtransier phase, were as follows:
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"The general procedure in this phase is practically identical to
the previous ones. There will be no accessory words given, only the
capitalized pair at the left and right sides of the screen. Once
again, your task will be to verbally identify the word that appeared on
the right. I might point out that this time the pairs will be similar
or identical to the ones you studied in the last task.

Any questions?"

The transfer lists were then given with words replacing the response
elements. The experiment was terminated when the S completed 8 trials
or upon reaching the criterion of 20 correct responses. No § took more
than 8 trials. A short interview, ccnsisting of the following questions
was administered at the conclusion of the experiment:

1. Did you use any method in particular to help you associate
the word-pairs in the first task? (Disregard practice session.)

2. Did learning the words in the first task help or hinder you
in the second task? How?

3. Was there anything about the words themselves that helped you
to learn the response in the first task?

4. a) Did you notice the accessory words at all while learning?
Did you use them in any way?
b) Did you notice any connection between them and the main

elements on the first task?
c¢) On the second task?

Results and Discussion

The data were analyzed by a mixed analysis of variance in which
the two Learning Contexts (R or U) were crossed with the four transfer
conditions (RCR, RR, UCR, NW). The within variable was Trials and
consisted of the mean number of words recalled by each S in the first

trial or the learning phase and the first trial of the transfer phase.
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As shown in Table 4, this analysis yielded F (1,88) = 9.11, p < .01,

for the effect due to Learning Context; F (3,88) 7.88, p < .001, for

the effect due to Transfer Ccntext; and F (1,88) 193.84, p < .001,
for the effect due to Trials. The interaction between Transfer Context
and Trials yielded F (3,88) = 5.40, p < Ol. None of the other inter-
actions were found to be significant.

The significant Transfer Context by Trisls interaction implies
that performance in the transfer task is differentiaily dependent upon
the relationship of the new associate tc the original element and its
context. Thus, in accordance with the original hypothesis, gains were
most favorable for the RCR conditicns and least favorable for the NW
and UCR conditions. These comparisons are displayed graphically in
Figure 2,

In a further analysis of these data the degree of r:ransfe: (d) for
each experimental group was determined simpiy by subtracting the learning
phase mean from the transfer phase mean The signiiicance of these
differences was then tested by a t test tor independent means. In
this analysis the NW cell within the U context condition and the NW and
UCR cells within the R condition were considered as baseline cells;
transfer in these cells was assumed tc be zero for these groups, i.e.,
learning was unaffected by the specifiic transfer of context or original
response relatedness. Strong support for the major hypothesis was
demonstrated by the clear superiority of the RCR group (d = 9.66) t
the RR group (d = 5.€6) in the R context condition (t = 3.28, df = &8,
P < .01). Of furrther impott was the finding that RCR was greatly

superior to NW and UCR (p < .001), but RR did no: differ significantly
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Table 4
Summary of Analysis of Variance of Number of Correct Responses
on the First Trial of the Learning and Transfer Phases:

Experiment I

Source af MS F
Between Ss
*
Learning Context (B) 1 188.01 9.11
Fok
Transfer Context (C) 3 162.57 7.88
BxC 3 11.24 —
Error (b) 88 20.63
Within Ss
*k
Trials (A) 1 1727.99 193.84
Ax B 1 27.00 3.03
AxC 3 48.16 5.40"
AxBxC 3 16.00 1.80
Error (w) 88 8.91
*
p < .0l

*k
p < .001
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from, and was, in fact, numerically inferior to the average gain score
(d = 5.83) of these baseline groups. In the U condition, RR and RCR
yielded identical gain scores (d = 7.50) which was to be expected since
they were experimentally equivalent. These groups were found to be
superior to the baseline group (p < .00l). As predicted, the comparison
between RCR groups was favorable to the R context, but the difference
only approached significance as did the RR ccmparison which favored the
U context. The above analyses indicate strong statistical and directional
support for the main hypothesis. Group means are summarized in Table 5.
The significant effect of Learning Context (R or U) was further
examined in a separate analysis of the learning and transfer conditioms.
The relative inferiority of learning the word-pairs within the R con-
text was pronounced (p < .00l) in the initial learning trials, but less
extreme (p < .05) during the transfer phase The differences during
transfer are almost solely attributable to the U (RR) group's clear
dominance over the R (RR) group (p < .01) in the transfer trial. This
result was in accord with the initial hypothesis. Thus, for all
practical puproses the data imply that both contexts facilitate transfer

in equal fashion, despite the relacively poor performance of the R

groups during the learning phase. To turther investigate this finding,

an analysis similar to that described in the immediately preceding
paragraphs was performed to detect transfer gain differences between
R and U conditions. This comparison yielded a significant effect

(p < -05) favorable to the R conditicn. The results of the above
analyses can be summarized as strongly supportive of the hypothesized

differential effects of context in acquisition and transfer. Thus,
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Table 5
Mean Number of Correct Responses Within the Learning and Transfer
Phases by all Experimental Groups:

Experiment II

Learning Transfer Learning Transfer
Context Condition Phase Phase
Related (R) (RCR) 4.92 14.58
(RR) 5.75 11.41
(NW) 3.58 9.00
(UCR) 3.75 10.00
Unrelated (U) (RCR) 8.08 15.58
(RR) 7.83 15.33
(NW) 6.83 10.08

(UCR) 6.17 8.91
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the related context, though inhibiting performance during the acquisition
stages, results in comparable performance to other groups on the transfer

tasks.
Discussion

The results of the two experiments reported here imply that
specific experiences can, under some circumstances, become embedded
within a more general context or cognitive structure. The distinc-
tiveness of the specific experience then tends to be sacrificed in
favor of the more general pattern or concept. Thus, a specific item,
which stands only as an exemplar of a concept, will not be retrieved
(recalled) as efficiently when it is incorporated into a conceptual
pattern as it would when merely associated with another item or other-
wise stored via Type I transformation (i.e., in more cr less arbitrary
fashion).* On the other hand, when tasks are performed subsequently

which require the recall or application of the concept, substantial

transfer can be observed. This implication was only suggested by
Experiment I but was strongly supported by the results of Experiment II.
The comparatively strong effect of learning contexts in Experiment II
may be attributable to the relocation of the azcessory words between
the stimulus and response terms of the word-pairs rather than above
and below one of the terms as it was in Experiment I.

Evidence for the positive effect of the related learning context

on transfer was also provided in both experiments. The net gain was

*
For a description of Type I, II, and IIl transformations see the
article "An Evolving Theory of Instruction" in this Annual Report.
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shown fo be significantly zreater f.r 'he related conditicns in both
studies though the experimer*al design of the rirst experiment was 128s
sultable for this type of analysis. Though the related-context groups
(1.e., the groups learning word-pairs presented juintly with related
accessory words) learned the initial task more slowly than other groups,
their performance was equal to that of the unrelated context groups in
the transfer phase. These findings suggest a number of cther highly
interesting questions for further research, such as: Under what con-
ditions can initial learning with contextual framewords be facilitated?
How can the specific item be disembodied from the cognitive structure
thereby making 1t more distinctive and more easily retrieved? What is
the extent of the transfer advantage of learning in context as measured
by the range of applications that can be made by the learner? Additional
studles are certainly required that contrcl the level of initial
learning and include, as a baseline, a no-context learning condicion.
Perhaps the most interesting ot th: present results is the strong
support of the hypothesis that human learning is a dynamic process
that learners act on the material to be learned as well as being acred
on by the material. Thus, the related context wae found to be a
powerful determinant of the manner in which the sctimulus is codea i
stored. Evidence for Type Il transformations were clearly found 1o thi
study. Thus, in Experiment 11 1t was shown that the learning ¢t o word
such as "Father" placed in the context provided by ihe accessory words
aunt and uncle ... results in substautial transier when replaced i
"Cousin" but comparatively little transfer when replaced by "Pricst."
As interesting was the related finding that groups whicn learncd the

initial assoctiation with an unrelated contexr could transfer ually
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well to either "Cousin" or "Priest." This can be interpreced as

strong support for the previously discussed notion that the related
context elicits definite "conceptualization" tendencies in the learner.
1f the unrelated context groups conceptualized to the same extent, rheir
inefficiency in transferring to the "un-conceptualized' meaning (which
would have appeared probabilistically fifty percent of the time) would
have been evident. It is thus assumed that differences in transfer for
related-context groups must result from factors related to a conceptual
or categorical structuring of the response during learning. Furthermore,
the S does not appear to be aware of these processes; few Ss reported

a conscious use or study of either context.

A further question is whether or not the unrelated context is ever
incorporated into the learners perception of the stimulus pattern. The
above discussion implies that it is rejected or ignored from the outset.
The primary evidence for this suggestion comes from the tinding that
unrelated-context groups are successful in recalling the original
element throughout the learning sequence. This finding also implies
that the Ss were, for the most part, undistracted. No extra time was
required for complex processing. When an unrelated-context word was
inserted as a main element during transfer, results from both experi-
ments indicate little recognition of the previously experienced word.

In fact, the original context word was not recalled more easily than a
completely new word. 1If the unrelated context is processed in some
manner, its association with the stimulus or response element as
evidenced in the present transfer task, at least, is negligible. It
seems reasonable to assume that the unrelated context 1s ignored by the

leatner, or if perceived 1t 1s rejected early in learning.
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In a more general way, the relationship berwecen the focal stimuli
(1.e., the word-pairs to be learned) and the ac-essory words can be
conceptualized as a figure-ground relationship. The focal stimull are
judged by their background, i.e., by their context. Embed the focal
stimuli in a related context with characteristics like their own and
their distinctiveness is lost; embed it inmeaningless context and the
background becomes noise, then the figure stands out. It is important
to recognize that in the ccurse ot these events the meaning of a word
beccmes subordinated to the ccntext in which it appears; it becomes
transformed in the sense that 1its meaning depends on the context.

These findings and implications are relevant not only to instruc-
tional strategies but tc study habits as well. What a learner takes
down in his note-taking may make a p:otcund difference in what he
recalls or in what he can transfer. His notes, in a real sense, betray
his transformations. In this tegard there will be subtle differences
among learners. Some learners will perform acts of cmission ... thus,
if they jot down only two charazteristics ¢f a ccnceptual context this
may not be as precise as three or tour, therecby delimiting later abilicy
in the use of the material learned. Othe: ledrne:s will pertorm acts
of elaboration. They will bring their cwn _zntexts to the nctes they
take thereby often modifying the intent 5t the communication.

The principle to be understood is that ccntext during learning
whether prcvided by the instructor or imposed by the learner can be
positively or negatively, or neutrally relazed to transier and
retention (Heim, 1957; Helson, 1964) As shcwn in the present study

the relationship cf the material to be learned te the contex! can be
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an important factor. Fortuitous backgrounds or adventitious contingencies
(contexts) create significant transformations on focal items but may
themselves be learned incidentally. The first attack on this problem

has demonstrated that a context leads to a change in structure and it

is the changes structure that is transferred or retained. Thus, what

is learned occurs as a result of an elaborate process involving selective
attention, pattern matching, and transformations.

In summary, context has been shown to be a significant factor in
affecting learning and transfer. The procedures employed in the present
experiment appear to be sufficiently sensitive to the effects of this
variable as to warran: further experimentation. Other measures of the
dependent variable such as latency or response will be investigated to
further understand the processes involved since the reaction qualities
measured by latency appear to be especially appropriate for the behav-
ioral processes assumed to be employed by Ss in these experiments.
Individual differences, especially those involving propensity for
conceptualization, should be examined in light of the effects of context
for certain types of learners. The present findings strongly suggest
that certain groups might benefit differentially from such variations
in context as related vs. unrelated, picture vs. word, no context vs.
context conditions, as well as kind of context. Later we shall be con-
cerned with (a) influencing designated changes in the focal stimuli by
knowing the characteristics of the fringe stimuli; (b) identifying
conditions under which concepts (i.e., patterns or codes) contrasted
with specific experiences, given the same contextual cues, are retrieved;

and (c) examining the effects of diffecrences in rules for storage and
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retrieval on transfer. (For the moment the latter may be illustrated

by a learning situation in which the material is stored according to
conceptual relationships and retrieved according to associatjional
relationships.) These studies can be extended to include such individual
differences as the distinctions between "levelers'" and "sharpeners' c:

between "imagers" and ''verbalizers."
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Summary

The Effects of Presentation Modalities and

*
Modality Preferences on Learning and Recall

Study Director: Gary M. Ingersoll

Advisor: Francis J. Di Vesta

Technical Problem

This study investigated the conditions under which individuals who
differentially prefer to have infcrmation presented over one sensory
modality as opposed to another, learzn and recall stimulus materials
presented over the two modalities. The performance of visualizers,
i.e., those Ss who preferred to have material presented visually, and
listeners, i.e., those Ss who preferred to have material presented
auditorily, was compared in a variety of bisensory auditory-visual
tasks. It was assumed that in tasks in which unfamiliar materials were
presented simultaneously over two sensory mcdalities, S would be unable
to attend to both modalities and therefore he would select one or the
other. It was further anticipated that the modality to which he
attended was a stable response characteristic. The present investi-

gations were oriented tcward the establishment ¢f definable aural and

* An earlier progress report entitled "The Effects of Presentation
Modalities and Attending Preferences on Learning and Recall' was
included in the January, 1970, Semi-Annual Report. The present
summary is of a Ph.D. dissertation conducted under this contract.
The dissertation will also appear as a Technical Report
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visual modality preferences (during presentation of material by auditory
and visual means simultaneously) which are stable across tasks and
populations of Ss.

The principal model from which this work was initiated is
Broadbent's (1968) limited capacity processing mechanism model. Briefly,
the model proposes that a given individual can allow a specific amount
of information to enter the processing system within a limited amount
of time and that information is processed at a fixed rate. If that rate
is superseded by the presentation of information simultaneously across
more than one channel, the individual will monitor the flow of informa-
tion by restricting or closing off the flow from one or more inputs
until the rate of input no longer surpasses the capabilities of the
ﬁechanism.

An examination of the Broadbent model reveals that little attention
is directed toward the role of definable individual differences in the
processing of information. Current information processing models, for
example the computer paralleling model of Atkinson and Shiffrin (1968)
and Shiffrin and Atkinson (1969), offer monitoring systems in which
different response strategies or biases are imposed on incoming stimuli.
In addressing themselves to the problem of simultaneous inputs, Atkinson
and Shiffrin (1968) note, "The iirst decision the subject must make
concerns which sensory register to attend to. Thus, in experiments
with simultaneous inputs from several sensory channels the subject can
readily report information (from one channel) if so instructed in advance,
but his accuracy is greatly reduced if instructions are delayed until

after presentation" (Atkinson & Shiffrin, 1968, p. 107). If, however,
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no instructions are provided, the individual must impose his own
preferences for monitoring information. The extent to which this is
done and the stability with which it is done, should be reflected in

response output.

General Methodology

The investigation consisted of two independent studies in which
visualizers and auralizers were defined on a bisensory auditory-visual
task and then compared for performance on additional bisensory tasks.
Early studies which have alluded to modality preferences in bisensory
presentation, have done 8o using the first omitted response as their
defining response. The first emitted response, albeit a corollary of
the original Broadbent (1958) model, i1s not a sufficiently stable measure
under a variety of conditions to warrant 1its use as the definition of
stable individual differences in modality preferences. Senf, Rollins
and Madsen (1967), for example, demonstrated that order of response was
highly influenced by mental set. Further, early pilotr investigations by
the present investigator revealed that some Ss develop an effective
strategy in which they process the "easiest" modality first and hold it
in store while emitting the less preferred modality. The less preferred
modality, although emitted first, was nct processed first and should
still suffer the greatest decay. Thus, if items from one modality were
consistently recalled with greater accuracy, that modality was defined
as the preferred modality since, by implication, it was the more
accurately processed.

Following the definition of modality precterences, visualizers and

listeners were selected to participate in 2 scries cof test tasks. These
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tasks are designed to measure different levels of cognitive functioning.
In this way, some evidence were provided which were to describe the
pervasiveness of the individual difference in question. The tasks are
described, in detail, immediately below.

Missing units task. Two independent sets of five words were

presented simultaneously to S, one set was presented visually while the
other was presented auditorily. Four words from each set were then
repeated on the same modality and S was required to respond with the
two missing words, one from each set.

Clustering task. This task was intended to test the strength of

the modality preference under the conditions of another well established
effect. Six sets of six words which are normatively categorized or
grouped were presented to S. During presentation, 18 words were
presented on each channel simultaneously, three words from each of the
six sets. Following the presentation of the bisensory list, S was

given instructions to recall as many of the items in any order that

he pleased. Three trials were given.

Paired-associate task. In this task, S was required to learn a

list of associates as in a paired-associate task. However, in this case
an inter-channel association had to be made. One half of a pair was
presented visually; simultaneously, the other half of the pair was
presented aurally. An S was required to learn as many pairs and as
much of the list as possible within a limited number of trials. A
modified study-test procedure was used.

Complex learning task. In this final task, paragraphs of approx-

imately the same length, factual content and familiarity were presented



to S in a bisensory manner. Two independent paragraphs were presented
simultaneously, one on each channel for an equal exposure time. The

S was then required to recall as many facts as possible from each
paragraph. This task defines the maximally dissonant conditions under
which modality preference was studied in this investigation and should

provide evidence as to the generalizability of the individual difference.

Technical Results

The results show a disordinal interaction between modality
preferences and presentation modalities at least in short-term
memory. That is, listeners recalled more auditory stimuli than visual
stimuli and visualizers recalled more visual stimuli than auditory
stimuli, Further, the results offer support for a separate sensory
storage model such as that oifered by Murdock (1966, 1967). Not only
did listeners recall more auditory stimuli, but those auditory stimuli
which were presented more recently were recalled better. Conversely,
not only did visualizers recall more visual stimuli but those visual
stimuli presented in the earlier part of rhe list were recalled better.

On more complex tasks, the results were not as clearly defined.
However, the results of the studies strongly suggest nonlinguistic
factors in the effects of modality preference and presentation
modalities. With unfamiliar information, a modality and preference

interaction was found.

Educational Implications

The present investigation was concidered as the initial stage in

the development of a theoretical framework within which the gencrality
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and the limits of the construct '"modality preference' were to be
identified. Eventually, a nomological net, in which this construct

is more fully defined should emerge as additional data defining the
characteristics of visualizers and auralizers are gathered. Such
investigations are indispensable if aural and visual modality prefer-
ences, as constructs, are to be incorporated into a theory of instruction,
as it eventually must be since so much of present day instructional
strategies is dependent upon the presentation of materials via these two
modalities.

These data suggest that in settings where information is arriving
on more than one channel, individuals differentially sort out or choose
one or the other of the modalities and that modality which they choose
is a stable characteristic. Thus, we might assume that in areas where
audio-visual materials are used in instructional aids and where the
information coming over both channels is not entirely congruent (or is
somehow different) that some of the information may be lost because of
the nature of the multichannel stimulation. This loss may be augmented
by the nature of selective attention as employed by each type of
individual. Students, therefore, who coneisi{ently attend to the visual
component of the task will suffer most on demands for information from
the auditory channel. Likewise, auralizers may suffer when recall is
demanded of visual information. It would appear, then, that in
settings of auditory-visual concomitance of presentation more research

must be done to delimit these possible effects.
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Implications for Further Research

Inasmuch as this was the initial study in the delimitation of
modality preferences on bisensory learning and recall, there are many
areas that need clarification. Many of the results of this initial set
of studies are suggestive and further investigations are warranted. A
clearer definition of the role of modality preferences in complex tasks
is required. In view of the fact that recency effects were observed
for listeners and primacy effects were dominant for visualizers, other
investigations are necessary to identify further effects on storage,

recall, and retrieval of information.
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Summary

Note-taking and Review in Reception Learning

Donald L. Peters and Carl Harris

Technical Problem

This study investigated the effects of permitting note-taking,
distributing prepared notes, or prohibiting note-taking on the learning
of technical material from a taped lecture presentation under conditions
of review or no review. Much of the previous literature using the
reception learning paradigm prohibited such learning relevant activities
as note-taking and review and it was hypothesized that such constraints
would reduce the amount of learning manifest on a subsequent examination.
Possible interacticns between such constraints and the individual

differences among students were also investigated.

General Methodology

An experiment was conducted where three variations in note-taking
and two variations in review time were independently manipulated.
Twenty S's were randomly assigned to one ot the six treatment conditions
and the entire group was administered an individual test battery, a
taped lecture presentation, and a posttest on the lecture material. The

experimental conditions were manipulated by means of writcten directions.
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Technical Results

A two way analysis of variance (Review by Notes) was performed on
the posttest results. The analysis indicated a main effect due to the
note-taking conditions but no significant effect for the review con-
ditions. Subjects permitted to take notes during the taped presentation
and subjects provided with printed notes performed equally well and both
were superior to subjects permitted no notes. Significant main effects
on performance were found for the locus of control measure, intolerance
for ambiguity, facilitating anxiety and debilitating anxiety. An
aptitude X treatment interaction was found for the intolerance for

ambiguity individual difference variable and the note-taking conditions.

Educational Implications

The results indicate that the student instrumental activity of
note-taking, usually ignored in the reception learning paradigm, is
important. Consideration of the activities typically engaged in by
the student during the normal classroom situation are necessary for a

full understanding of classroom learning.

Implications for Further Research

This study suggests that a more detailed analysis ot student note-
taking behavior 1is warranted. Of particular importance would be the
investigation of the particular aspects of student note-taking behavior
that relate to learning. Such variables as style of notes, quantity of
notes, content of notes would seem basic. The relationship of note-
taking variables to other individual difference variables should also

be investigated.
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Note-taking and Review in Reception Learningl
Donald L. Peters and Carl Harris

In most classroom situations the material is presented to the
student in accordance with the reception learning paradigm (lecture and
didactic methods). Yet, little is known about the relationship between
this mode of presentation and the learning - relevant instrumental
activities engaged in by students. Such behaviors fall into the broad
category of behaviors termed mathemagenic behaviors by Rothkopf (1968).
This seeming paradox arises, at least partially, because in the typical
research situation (see, for example, Ausubel, 1963), the learner is
required to process and internalize the material without engaging in
many of the standard procedures he would be expected to use in the
normal classroom situation. That is, he is permitted neither to take
notes for review purposes nor to abstract and organize the materiai with
the aid of written notes. Review time 1s not usually permitted.

Restrictions upon the usual note-taking and review behavior of
students both reduce the generalizability of the results for actual
classroom situations and places an unfair and unrealistic burden upon
the student. The present study attempts to determine the effects of
two typical laboratory restrictions--prohibiting notes and prohibiting

review--on the learning of new material from a taped lecture presentation

: Appreciation is expressed to the students and statf of the Huntingdon
Area High School for their cooperation and assistance in the conduct ot
this study
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Further, since it 1s unlikely that the restrictions placed upon
student instrumental activities would prove equally deliterious to all
students, an analysis of the effects of restrictions in light of
individual differences among students was attempted. Interactions were
sought between the treatment manipulations and the individual status
variables of achievement anxiety, open and close-mindedness, intolerance

for ambituity, and locus of control,

Method

Subjects

One hundred and twenty high school juniors served as subjects for
the study. They represented the majority of the students in a local
high school enrolled in American History. The school serves both low

and middle socioeconomic status neighborhoods.

Procedure

The study was conducted in a large toom. Initially the Ss were
administered a 45 minute test battery which included a pretest on the
learning material and a series of aptitude measures. The anonimity of
each § was maintained throughout the study by the use of randomly
assigned nine digit numbers The subjects used their numbers instead
of their names on all test materials,

The two restriction dimensicns were manipulated through a series
of written instructions distributed randomly following the initial

testing. The general instructions provided for all subjects were:



Your bookletr is probably a different cclor than the one

of the person next to you. This means that you have
somewhat different directions than the other people in the
room. You therefore should follow very carefully the
written directions in your booklet, and pay no attention
to what the other fellow is doing.

FOLLOW ONLY THE DIRECTIONS APPEARING IN YOUR BOOKLET. THEY
ARE SPECIFICALLY FOR YOU.

You are about to hear another tape on some different material,
again of college level. (This study was conducted on the

same day as another study that also used a taped lecture
presentation.) We are interested in how well you can learn
this material in a short period of time. Listen carefully

to the material as you will be tested on it later.

Now, once again, you each have a set of special instructions
to follow. Do not pay attention to what others are doing.
Just follow the directions in your booklet. Turn to the
next page for your special iastructions.

On the subsequent page of the booklet appeared one of the following:

A, Listen carefully to the taped material. Do not take
notes.
Do not write anywhere in this booklet. Just listen
carefully to the material.
DO NOT TAKE NOTES OR WRITE ANYWHERE IN THIS BOOKLET.
Pay no attention to what others are doing. Just listen
carefully to the material

B. Listen carefully to the taped material. You may take
notes on the following yellow sheets. DO NOT WRITE
ANYWHERE ELSE IN THIS BOOKLET.

Pay no attention to what others are doing, just listen
carefully to the material and take notes.

C. Listen carefully tc the taped material. You have
provided in the next few pages some notes on the material
which you may follow as the lecture proceeds.

DO NOT TAKE NOTES AND DO NOT WRITE ANYWHERE IN THIS
BOOKLET.

Pay no attention to what others are doing, just listen
carefully to the material and follow the prepared notes

At this point, a twelve minute tape recording concerning steel
alloying (adapted from Ausubel, 1963) was played. During this time the
two E's served as proctcrs insuring, by means of the color coding on th

booklets, that the subjects were folicwing their own set of directions.
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Immediately following the recording the subjects were verbally
directed to proceed to the next page in their booklets where they would
find further instructions to follow. The instructions found therein
were of two types:

1. Turn to the next page and begin to answer the test

questions. Pay no attention to what others are doing.

2. Do not turn to the test that follows until you hear
the teacher say "'Begin". You may use the interim time
to think about the material you have heard (with form
A), (or to review your notes (with forms B & C.)

Remember, pay no attention to what others around you
are doing and do not begin the test until you hear the
teacher say ''Begin."

The command "Begin' was given 4)% minutes after the end of the taped
session. The test instructions prohibited the subjects from turning
back in the test booklet. After all subjects had completed the test,
they were collected and the entire group was returned to their normal

classroom routine.

Measures

The pretest consisted of 15 five-alternative multiple choice
questions relating to the taped material. The fact that this material
was entirely new to the subjects is supported by the near chance level
of responses found on this measure. The mean number of items correct
was 4.3, and the internal consistency reliability (r = .09) did not
differ significantly from zero.

The criterion measure was a 25 item, five-alternative multiple
choise test. The internal consistency of this measure was found to be
.42 (p < .05). The majority of the items on both tests were adapted

from Ausubel, (1963).
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The aptitude test battery consisted ci four measures which yielded
five scores. The measures were: l) the Internal-External Scale (Rotter,
1966); 2) the Achievement Anxiety Scale (Aipert & Haber, 1960) which
yields scores for facilitating and debilitating anxiety; 3) the Dogmatism
Scale, Form E (Rokeach, 1960); and 4) the Intolerance for Ambiguity

Scale (Budner, 1963).
Results

The intercorrelation of the measures used in the study are presented
in Table 1. It can be seen that small but significant correlations were
found among several of the aptitude measures and between the locus of
control, intolerance for ambiguity, and achievement anxiety measures and
the posttest scores. No significant correlations were found with the
pretest scores.

A two way analysis of variance (Review X Nuote Conditions) was
performed on the posttest results The analysis indicated a main etffect
due to the note-taking conditions but no significant effect for the
review conditions. The interaction between the two testriction dimen-
sions was also non-significant. Three way analyses of vacriance (Aptitude
X Review X Note Conditions) were also perfcrmed and indicated no signif-
icant interactions between the review condition and any of the aptitude
variables. Therefore, for purposes ct :larity, only the two way
analyses (Note Conditions X Aptitudes) are repcrted here. The subjects
within each of the note conditions were dichotomized at the median
value of the aptitude variables for each analysis.

Table 2 reports the results ot the analysis to: the dichotomized

locus of control mecasure and the note conditicns It ¢can be seen that
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Table 1
Intercorrelation of the Measures
(N = 120)
Measures 2 3 4 5) 6 7

1. Locus of Control

2. Intolerance for
Ambiguity

3. Dogmatism

4, Facilitating
Anxiety

5. Debilitating
Anxiety

6. Pretest

7. Postests

007 cll -023** 020* -010 -017*

19%  -,21% 7% =16 =, 23%%

.11 J31%* 01 ~-.15

-035** 015 014

-cl6 -035**

.13

* 4 € .05

*k p < .01
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Tabie 2

Locus of Control X Three Notes Ccnditions

Aptitude No-Notes Notes Prepared Notes
X s 7 £ X s

Internal 7.95 2.52 9.15 3,60 8.85 2.25

External 6.40 2.33 8.10 2. 7.80 2.13

Effect daf Mean Squares F Ratio

Notes 2 23.43 3,1 7%

Lozus of Control 1 44,41 5.99%*

Interaction 2 0.83 0.11

Ervor 114 7.40

*p < .05

** p < .01
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the aptitude and treatment variables both yielded main effects significant
beyond the .05 level. The aptitude X treatment interaction was not
found to be significant.

The results indicate that the main effect of the note conditions
may be attributed to the significantly poorer performance of the subjects
who were permitted no notes. No significant difference exists between
the Notes Permitted and Prepared Notes conditions. Those subjects
scoring low on the aptitude measure (internal locus of control) performed
better than those scoring high on the measure in all treatment conditions.

Table 3 indicates the results of a similar analysis, this time
dichotomizing the subjects on the basis of their intolerance for ambigu-
ity scores. The results indicate that among subjects scoring low
(tolerant) on the intolerance for ambiguity measure performance without
notes was inferior to performance in the other two treatment conditions.
However, among persons scoring high on intolerance for ambituity, there
were no significant differences in performance in the three conditions
of note-taking. This interaction is depicted in Figure 1.

Tables 4 and 5 present the analyses for the dichotomized achievement
anxiety scores. The results indicate the expected main effects due to
anxiety with subjects rated high on facilitating anxiety scoring better
than subjects rated low on this measure and subjects rated high on
debilitating anxiety scoring significantly lower on the criterion measure
than subjects with low debilitating anxiety scores. No significant
interactions were found.

A similar analysis was performed on the dichstomized dogmatism
scores but the results indicated that neither the main effect of the

dogmatism variable, nor the interaction were significant at the .05 level.
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Table 3

Analysis of Vairiance fcr
Intolerance for Ambiguity and Three Note Conditions

Aptitude No-Notes N-tes Prepared Nctes

& s x s X 3
Tolerant 6.60 2.30 9.70 3.20 9.40 2.72
Intolerant 7.75 2.65 7.55 2.78 7.25 1.80
Effect df Mean Squares F Ratio
Notes 2 23.42 3.41%
Intolerance 1 32.08 4,.81*
Interaction 2 36.30 5.28%*%
Error 114 6.88
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Figure 1. Relationship of aptitude to outcome measures across
three note-taking conditions.
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Table 4

Analysis of Variance ro: Dichotonized
Facilitating Anxiety X Thoez Nota foediticas

Aptitude

Nz-Notes Nores

X

Low Fac.
Anxiety 6.65

High Fac
Anxiety

“=J

<70

Z 54 7,95 2.50

2.45 9.30 3.67

8.00 2.51

8.65 2.56

Effect dt

Mean Squaves

F Ratio

Nores 2 24,43
Fia Anxiety ! 3L.0L
nteracticn 2 5y 2:4
Frror 114 45 [

Wo)24
4,.18%
0.16
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Table 5

Analysis of Variance for Dichotomized
Debilitating Anxiety X Three Note Taking Conditioms

Aptitude No-Notes Notes Prepared Notes
X s X X 8
Low Deb,

Anxiety 7.40 2.64 9.90 3.31 8.90 2.36
High Deb.

Anxiety 6.95 2.44 7.35 2,50 7.75 2.61
Effect af Mean Squares F Ratio
Notes 1 23,43 3.30%

Deb. Anxiety 2 57.41 8.08%*
Interaction 2 11.43 1.61
Error 114 7.10

*p <.05

**2( .01



Discussicn

Twe sets of restriciions typiially lwposed upod subjei e duting
studies using the receprion léarning poiadigh weie studied Jdereraine
the erfects of such constralnls 0f LEE Lotital Task-reléevant uvailichayg
behaviors of students. The results 1ndicate that probibiting students
from taking notes during a taped lectuze signairicantly iniecrlcies with
thelr pertormance on a subseguent reélipgnitlon test Subjects 1tu the
Ne=-Notes condition weére round to score 4t or very neadr rhe chance level
on 4 25 question five-altetnative mulripie-cholce examination adminisrered
cither mmmediately vr shortiy after the presentaticn of the material.

The deietericus efrect ot prohibiting the taking of notey cannct
be attributed directly to the effurt of ncre-taking itselt, or to more
careful attention pald to rthe presentation ducing the acrt or taking
notes. Providing the s:tudents with a brief cutline of the nmateria
which they could folle during the lecture served as weil as permltuing
them to actively engege in note-tuking behavice No sigatircant difrec-
ences were fcund between the Prepared Notes and Note-taking conditlions

The lack of signitil. ant efrecr ot the zéview conditivns could be
attributed to either the short duration ol the ceview t1me provided og
the lack o, motivaticn of the studenis to rully coupérate.  The bried

review time (4% minutes) would have permitted wrily a cuiscry revld

the notes the subjecrs hdd avairiabile fhis may have pr.hibried 3
systematic attempt 1o adequaiely study ¢ mitetlal Foother, there
Was no cpportunity o insurc thar the sindonts whi wele po et
time actually used the time tu teview. Wnille piédutlins Ker
see that subjects did nor prc.oeed with c&T until

agsutance can be givea that they used ¢
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The analyses of the effects of the aptitude variables indicate the
relevance of these to performance in a reception learning situation.
Four of the five aptitude (student status) variables produced significant
effects on the learning outcome.

Subjects with an internalized locus of control outpeffotmed their
external locus classmates. The data are consistent with the notion
that the internal locus person performs more diligently than the
external locus person when there is no external compulsion or rein-
forcement for doing well. In the present situation the anonimity of
the subject's responses and the obvious unrelatedness of the study to
regular school work removed most of the externally imposed incentives
for achievement. Under such conditions the external locus of control
subjects learned very little.

As would be predicted from the theory underlying the Achievement
Anxiety Scale (Alpert & Haber, 1960) debilitating an;iety was found to
be negatively related to performance while facilitating anxiety was
found to be positively associated with performance in the learning
situation.

The interaction of the intolerance for ambiguity scores with the
treatment variables arose from the poor performance of the low scorers
when not permitted to take notes. This result was counter to expecta-
tions. In the No-Note condition subjects were directed not to take
notes, and yet they undoubtedly were aware that some persons in the room
were taking notes or shuffling through papers. 1t was assumed that
subjects in this predicament would define their situation as ambiguous.
Therefore, it was predicted that subjects highly intolerant of ambig<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>