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ABSTRACT

PEER ASSISTED INSTRUCTION IN A MASTERY-BASED
TEACHER EDUCATION COURSE: A STUDY
OF THE LEARNING CELL

By

Robert Davies Stone

The primary objective of this study was to
design, implement, and evaluate a peer-based instruc-
tional strategy involving dyads of learners working
together in an ongoing, competency-based, introductory
level teacher education course. This peer-based instruc-
tional strategy, the learning cell, was defined as a
dyad in which learners mutually teach and mutually learn
from each other.

Both experimental and descriptive research strat-
egies were pursued in the investigation. The original
experimental design had three levels of the independent
variable, learning procedure: (1) structured learning
cell; (2) unstructured learning cell; and (3) control
group. However, an unexpectedly large loss of experimen-
tal subjects resulted in a modified design that primarily
consisted of two treatment groups, one composed of viable
learning cells and the other composed of non-viable
learning cells. A "viable" learning cell for a parti-

cular unit of study was defined as one in which at least
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Robert Davies Stone

one report (Activities Log) of a learning cell meeting

was received from a dyad, a Unit Mastery Evaluation was

taken by at least one dyad member, and only the same
individuals worked together in the learning cell during
the term.

It had been hypothesized that the addition of
learning cell procedures to the standard auto-instructional
options which were available in the course would (1) pro-
vide for more effective learning, (2) alleviate several
course administrative problems, and (3) improve student
perceptions of specific, as well as general, aspects of
the course. However, a series of experimental tests
indicated that there were no significant differences
(a=.05) between treatment groups in respect to these
general hypotheses.

The descriptive research phase of the overall
investigation examined the characteristics and dynamics
of learning cells as they operated within the natural
educational environment provided by the course. Data
were primarily collected through study logs and inter-
views with learners who had been selected for participa-
tion in the study. Results were presented in a series
of topic discussions and in two detailed case studies of
peer-assisted instruction. These results suggested that
mutual learning and mutual teaching are critical elements

for successful learning cell operations. The importance
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Robert Davies Stone

of adequate preparation, similar rates of study, active
dialogue, and good interpersonal relationships was also
evident.

It was concluded that investigations of the
learning cell need to consider carefully the cognitive
level of the learning task, the degree to which learning
cell activities are structured, and the interpersonal

relationships that exist between partners.
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CHAPTER 1

INTRODUCTION

In their book The Evolution of Physics (1938),

Einstein and Infeld wrote:

A new concept appears in physics, the most
important invention since Newton's time: the
field. It needed great scientific imagination
to realize that it is not the charges nor the
particles but the field in the space between
the charges and the particles which is essen-
tial for the description of physical phenomena
(p. 259).

Out of this conception of the field in the space between
the charges and the particles arose the theory of relativ-
ity--a theory that produced a major paradigm shift (Kuhn,
1962) in the physical sciences by modifying long-standing
ideas about the laws of mechanics. During the years
since its original formulation the theory of relativity
has provided an important model for scientific thinking
and inquiry about the nature of the universe.

Within the science of psychology, the theory of
relativity was manifested in the Gestalt movement,
receiving extensive articulation in Lewin's field theory
(1935). The concept of the field in the space between

has suggested an important model for the science of
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education as well, but as Mallinson (1969) observes, the
model has been seriously neglected. According to hinm,
education still emphasizes the particles, that is, per-
sons, while denying the processes of interaction between
these particles, or persons. Mallinson further suggests
that most educators persist in viewing the process of
learning as being almost unidirectional, a transaction
that only proceeds from teacher to student. 1In its place,
Mallinson proposes a mutual two or more person interaction
system in order to restore to formal education what Buber
(1947) identifies as being the fundamental fact of human
existence--man in relationship to man.

Deutsch (1954) has pointed out that the impact of
the theory of relativity in psychology is not due to the
actual physical concepts it proposes, but rather its
method of representing reality. In both education and
psychology the field is the site of reality. But the
method of these sciences must be used for exploration as
well as representation, and in order to be productive,
both uses must be congruent with one another (Snow, 1974).
The results of highly controlled laboratory studies in
education, as well as psychology, are of scientific
interest, but they are often of little practical value
until they are related to the field. Important educa-
tional phenomena frequently occur in the spaces between

controlled laboratory studies and, in order to achieve
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complete and accurate description, it is essential that
the educational scientist be both capable and willing to
extend the investigation beyond the confines of the lab-
oratory to the events that occur in the field--to the
events that take place in typical instructional settings--
to the spaces in between. He must discover, evaluate,

and articulate those points at which the laboratory
findings interact with the critical elements of the
natural educational setting. The value of the investiga-
tor's efforts to maximize the internal validity of exper-
iments by carefully controlling variables cannot be denied,
but the educational scientist must be equally aware of

the necessity to preserve the external validity of
research studies as well (Campbell and Stanley, 1963).

In this regard, L. S. Shulman (1970) has noted that all
too often behavioral science researchers in education

have been prone to ignore questions of external validity
and consequently have tended to overgeneralize laboratory
findings to the classroom, a setting that differs in many

ways from the one in which the research was conducted.

General Purpose of the Study

The general purpose of this investigation was to
explore the instructional effectiveness of a two-person
interaction system as it functioned within a natural

educational environment. In essence, this project involved
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the design, implementation, and evaluation of a peer-
based teaching strategy that appeared to be capable of
alleviating certain instructional problems that were

present in an introductory course in teacher education.

A Problem in a Natural
Educational Setting

The course of interest was titled The Individual

and the School and was offered to beginning students in

teacher education at Michigan State University. The
course provided two main types of educational experiences
for students. The first, the Interpersonal Process Labor-
atory (IPL), was a small group activity that was designed
to (1) develop the student's inter-personal communication
skills, (2) help the student examine his or her system

of values and beliefs, and (3) teach the student how to
apply the Teaching Process Model, a modification of the
"Basic Teaching Model" originally developed by Glaser
(1962) , to the interpersonal aspects of instruction.

The second type of educational experience employed films,
slide-tapes, individual tutors, and written materials

for in-depth individualized study of the Teaching Process
Model and its major components--assessment, goal setting,
strategy selection, and evaluation. This latter phase of
the course provided the natural educational setting in

which this study was conducted.
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Although the conceptual framework for both phases
of the course was the Teaching Process Model, the two
instructional experiences tended to examine it from
slightly different perspectives. The Interpersonal Pro-
cess Laboratory utilized the model to facilitate indivi-
dual self-growth in order to prepare the future teacher
for "The Personal Demands of Teaching," i.e., the inter-
personal encounters and communications that occur between
teacher and student. The auto-instructional program, in
contrast, emphasized the use of the teaching process
model for "The Task Demands of Teaching," i.e., the
planning of instruction in order to facilitate the growth
of others. Both the Interpersonal Process Laboratory and
the auto-instructional program employed a mastery learning
approach (Bloom, 1968). A student was required to attain
a prespecified level of performance on the objectives for
each phase in order to receive credit for the course.

The overall course consistently received high
ratings from students each term, but the Interpersonal
Process Laboratory was generally perceived more favor-
ably than was the auto-instructional program. For example,
data collected during Winter and Spring Terms of 1972
(Stiggins, Byers, and Shwedel, 1972) indicated that a
large percentage of students viewed the Interpersonal
Process Laboratory as being that phase of the course

which contributed most to their thinking about education.
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Similar reports for the Fall, Winter, and Spring Terms
of the 1972-1973 academic year (Urban and Byers, 1973;
Urban, 1973a, 1973b) also showed that a large percentage
of students perceived the Interpersonal Process Labor-
atory as being the most interesting phase of the course.
These findings indicated relatively different
student perceptions and attitudes toward these two parts
of the course, but offered little explanation for the
differences. However, another report (Shwedel, Stiggins,
and Byers, 1972) contained a complete listing of student
recommendations for improving the course and, although
the comments were only collected during Winter Term of
1972, they did suggest several possible reasons for the
relative dissatisfaction with the auto-instructional
experience. A few of the general comments were as fol-
lows: there were too few reinstructors (individual
tutors) available during periods of peak activity; there
was too much pressure to complete the modules; reinstruc-
tors often seemed to be too objective and pressured; the
concepts could be made more relevant by applying them to
personal experiences; there was a need for more stimula-
tion and motivation to do the modules; content should be
taught in the small groups (IPL); there was a lack of
continuity between the carrels and the IPL, e.g., the
carrels were very private, whereas the IPL groups were

very open; more discussion of carrel concepts was needed;
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and more opportunities for feedback should be provided.
This set of comments was selective, but it was represen-
tative of those that students had wished to make about
the instructional program.

Although they pointed out the need for specific
instructional activites, e.g., more feedback and discus-
sion, the comments also generally suggested a need for
more personal interaction within the auto-instructional
phase of the course. The program did utilize individual
tutors for reinstruction, but the comments indicated
that there was a least some dissatisfaction with their
effectiveness--dissatisfaction that appeared to be
related to the constraints under which the individual
tutors worked, rather than dissatisfaction with the
tutors as individuals. The comments also suggested that
the opportunities for openness and interaction that
characterized the Interpersonal Process Laboratory were
less available in the other phase of the course.

In general, the comments seemed to provide a
specific illustration of Mallinson's (1969) position
concerning the general neglect of personal interaction
systems in education. Yet, it was neither feasible nor
advisable to abandon the auto-instructional program in
favor of the Interpersonal Process Laboratory. Each
phase of the course had certain objectives that could

best be attained through particular instructional



strateglies.
to be well su:
learning obie]
that this car]
2st progrars
tienably corp ]
State Univers:
ML LAY
& document whil

‘or enhancing

clrses, Howe
*f a greater g
fesult in even
Iprove studer

dhase of the ¢



strategies. The individualized study program appeared
to be well suited for teaching the cognitive-oriented
learning objectives that it employed, and it was likely
that this carrel program was as good as, or better than,
most programs of a related nature; this program unques-
tionably complied with every provision of the Michigan

State University Code of Teaching Responsibility (1969),

a document which establishes rather specific guidelines
for enhancing the quality of instruction in university
courses. However, it was anticipated that the addition
of a greater degree of interpersonal interaction could
result in even more effective learning and could also
improve student attitudes toward the auto-instructional

phase of the course.

A Mutual Two Person Interaction System

Mallinson's (1969) observation that education is
frequently viewed as a unidirectional transaction that
proceeds from teacher to student warrants serious con-
sideration. Certainly, there have been important theor-
etical and research contributions related to the role
played by interpersonal interactions in education. For
example, in 1960 the National Society for the Study of
Education devoted Part II of its yearbook to the dynamics
of instructional groups. Concern for the sociopsychlog-

ical aspects of teaching and learning has continued,
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one of the most recent works being Bidwell's (1973)
informative discussion of "The Social Psychology of
Teaching."

For the most part, interest has tended to focus
on the interactions that occur between a person who for-
mally occupies the role of teacher and another person
who formally occupies the role of student. For example,
Bidwell (1973) centers his attention on the personal
influence that the teacher brings to the teacher-student
dyad. Flanders' (1964) work, although it argues for the
expansion of student freedom to participate in learning
endeavors, also tends to focus upon teacher influences
in classroom interactions.

However, as Mallinson (1969) has suggested, the
process of acquiring knowledge and skills need not pro-
ceed only from a teacher to a student; learning can be a
joint effort pursued by two or more persons interacting
together with a particular subject. The following state-

ment by Bruner (1968) supports Mallinson's position:

The corpus of learning, using the word now
as synonymous with knowledge, is reciprocal. A
culture in its very nature is a set of values,
skills, and ways of life that no one member of
the society masters. Knowledge in this sense is
like a rope, each strand of which extends no
more than a few inches along its length, all
being intertwined to give a solidity to the
whole. The conduct of our educational system
has been curiously blind to this interdependent
nature of knowledge. We have "teachers" and
"pupils," "experts" and "laymen." But the com-
munity of learning is somehow overlooked. (p. 126)
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10

A promising instructional strategy that appeared
to answer Mallinson's (1969) plea for mutual two or more
person interaction systems in education is the learning
cell. Goldschmid (1971) has claimed that, given a cer-
tain amount of structure and organization, two people
working together on an academic task, i.e., working in a
learning cell, can produce highly effective learning for
both participants. In the learning cell, members mutually
teach and learn from each other, a procedure that, in
some ways, appears to build upon the need to reciprocate--
"to respond to others and to operate jointly with them

toward an objective." (Bruner, 1968, p. 125.)

Anticipated Advantages of a
Learning Cell Approach

Given its great promise as an instructional
approach, a learning cell strategy was designed, imple-
mented, and evaluated as an alternative, on a trial basis,
to the standard auto-instructional procedures that were

in operation within The Individual and the School. It

was anticipated that such an approach, in the form of

the learning cell, would contribute to the quality of

the course in the following ways: (1) provide important
conditions for effective learning, (2) alleviate adminis-
trative difficulties within the course, and (3) improve

student attitudes about the course.
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11

Conditions for
Effective Learning

One important factor in an instructional situ-
ation is the degree to which the individual is motivated
to learn. External rewards such as credits or grades
can, and frequently do, motivate student learning. How-
ever, intrinsic motives for learning (Bruner, 1968) are
also potent resources and one intrinsic motive, the deep
human need to reciprocate, appeared to function within
the learning cell. Bruner has suggested that if the
individual can see how he or she contributes to the
effectiveness of the group's, or in this case, the dyad's,
operations, that individual is likely to be more activated.
When these operations are of a learning nature, one of the
roles that typically emerges is that of auxiliary teacher.
This appears to be what happens when two individuals work
together in a learning cell--each partner becomes an
auxiliary teacher, and a community of learning (Bruner,
1968, 1972) is established. Partners not only become
team teachers in a unique, non-traditional sense, they
also become team learners.

Mager (1961) has suggested that a learner's mot-
ivation increases as a function of the amount of control,
or apparent control, that he has over the learning experi-
ence. This is probably due to the fact that the learner

has a greater sense of participation and a personal
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investment in the outcome. In the learning cell,
participants appeared to have the potential to exert a
relatively large amount of control over their learning.
Members could share their ideas on structuring their
learning experiences, influence each other in ordering
the priorities for study, and reinforce one another if
these mutual decisions deviate somewhat from the stan-
dard course expectations (L. Shulman, 1970).

The chance to participate in a learning cell
seemed to offer the teacher-trainee an opportunity to
engage in the process of teaching as early as his or her
first course in education, thus making the learning
experience seem more relevant and important to his or
her ultimate, but relatively distant, professional goal--
being a teacher.

These three sources of motivation, the need to
reciprocate, the ability to exert a relatively large
amount of control over one's learning experiences, and
the opportunity to engage in a task that appeared to be
personally relevant, were all expected to operate within
the learning cell.

Learners could easily alternate between the
teacher and student roles in the learning cell. This
dual-role activity was expected to be of particular
value to teacher-trainees as it provided an excellent

opportunity to view oneself from two perspectives--as a
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student trying to communicate learning needs to another,

and as a teacher trying to understand what the student's
learning difficulties were and how they could be alleviated.
Since they would be able to practice the teaching role,
although on a relatively low level, it was anticipated

that learning cell participants would tend to report

more complete understanding of teaching concepts and would
find the course to be more relevant to teaching than would
non-participants.

Although the ability to assume these two perspec-
tives, i.e., that of teacher and that of student, appeared
to be important for effective teaching, the viewing of
subject matter from more than one perspective was also
expected to enhance the quality of learning in other ways.
For example, Moore and Anderson (1969) maintain that "One
environment is more conducive to learning than another if
it both permits and facilitates the taking of more per-
spectives toward whatever is to be learned" (p. 585).

In conventional learning situations, learners tended to
approach a subject from the perspective of a student;
however, in the learning cell other perspectives, such as
that of the teacher, were available as well. The old
saying "If you want to learn something, teach it" appears
to be based upon the same principle. Johnson (1972) has
rephrased the saying into a hypothesis: ". . . learning

is more efficient when the learner puts the relevant
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information into words for communication to others. . . .
(p. 204). Similarly, Taylor (1969) has argued that
"There is no more effective way of organizing . . . a
body of knowledge of one's own than by teaching it."

(p. 313).

In addition, the learning cell seemed to provide
important opportunities for active learner practice and
feedback. Since each learner would bring a different
set of experiences, goals, attitudes, and knowledge to
the learning encounter, important course material was
likely to be considered and practiced in a variety of
contexts. Similarly, the dynamics of the learning cell
tended to prevent the learner from merely absorbing mate-
rial; the learner had to demonstrate a knowledge of that
material to another--his or her partner. Thus, a kind
of overt rehearsal was built into the system. Feedback
was expected to be relevant, timely, frequent, and likely
to be presented on a cognitive level more closely related
to that of the student. Since learning could be monitored
continuously by one member of the cell, on-the-spot correc-
tion of errors was possible, and thus, more effective
learning could occur.

Since it was believed that the course subject
matter would be considered from several perspectives and
appropriate practice and feedback would occur, learning

cell members were expected to achieve higher scores on
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the Unit Mastery Evaluations than were non-participants.

In addition, it was anticipated that learning cell mem-
bers, as compared to non-learning cell members, would
tend to report that they had considered the course mate-
rial in a variety of contexts since each member would be
likely to provide different examples for consideration

during joint study sessions.

Alleviation of Course
Administrative Difficulties

It was anticipated that learning cell members,
by carefully monitoring their partner's learning, would
help to reduce the number of inadequately prepared test-
takers and therefore reduce the amount of reinstruction
required. Since dyad members would work together on
various content modules, it was also anticipated that
there would be a certain amount of peer pressure to main-
tain a relatively evenly paced schedule of study rather

than one that left studying until late in the temm.

Improvement of Student
Perceptions of the Course

Since the learning cell appeared to incorporate
so many principles of effective learning, it was antici-
pated that learning cell participants would find their
learning experiences to be more positive than would non-

participants and thus, they would more highly rate various
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components of the auto-instructional phase of the course.
In addition, it was expected that the introduction of
the learning cell option into the auto-instructional
phase of the course would provide an opportunity for
partners to practice the communication skills which they
had studied in the Interpersonal Process Laboratory. It
was thus anticipated that learning cell subjects would
report that there was more integration of the two phases

of The Individual and the School course than would stud-

ents pursuing the standard course procedures.

Rationale for the Study

One of the reasons for conducting the study was
the need to investigate how well a learning cell strategy
could alleviate some of the instructional problems which
were present in the auto-instructional phase of The Indi-

vidual and the School course. However, there were several

additional ways in which this study was expected to make
useful contributions: (1) extend research on the learning
cell into the field of teacher education; (2) examine

the effectiveness of the learning cell in a course which
employs the mastery learning model; and (3) investigate

the effect of structure on learning cell performance.
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Teacher Education

Teacher education is a subject where the poten-
tial contributions of the learning cell approach may be
greater than in most fields of study, and yet, no research
on its use in this area has been reported. The teacher-
trainee who participates in a learning cell has the oppor-
tunity to actually practice using the subject matter he
or she studies, i.e., the process of teaching. In the
learning cell teaching can be both a subject and a mode

of study.

Mastery Learning

The learning cell approach has been almost com-
pletely employed in classroom settings that have imposed
time limitations for interaction on a particular subject
of interest (e.g., Goldschmid, 1971; Schermerhorn, 1971).
The present study sought to examine the effectiveness of
the learning cell in an educational context that left
participants a relatively large amount of freedom to
determine when, where, and for how long they would study
course material. In addition, this study considered the
effectiveness of the learning cell in respect to the level
of complexity involved in the cognitive tasks performed

by the learners.
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Structure

A related consideration in the utlization of
peer-instructional strategies is the degree of structure
that must be supplied in order for the program to operate
effectively. Goldschmid (1971) has maintained that a
sound structure and proper management are necessary in
order to create an optimal learning environment. However,
the questions of how much and what kind of structure is
needed in a particular learning situation have not been
clearly resolved. At present, there are few conclusive
studies concerning the relative effectiveness of learner-
controlled versus instructor-controlled learning (Alexander,

et al., submitted for publication).

Overview of the Study

The primary objective of this study was to design,
implement, and evaluate a peer-based instructional stra-
tegy involving pairs of learners working together in an
ongoing, mastery-based, introductory level teacher educa-
tion course. This peer-based instructional strategy, the
learning cell, was defined as a unit in which learners
mutually teach and mutually learn from each other.

The original design involved two learning cell
treatments, structured and unstructured, and a control
treatment. However, a heavy loss of experimental sub-

jects required modifications in the design such that
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viable and nonviable learning cells comprised the exper-
imental treatment groups. Viable learning cell subjects
were compared with nonviable learning cell subjects in 12
experimental hypotheses concerning the potential of the
learning cell to (1) provide important conditions for
effective learning, (2) alleviate administrative diffi-
culties, and (3) improve student perceptions of the course.
Learning cell characteristics and processes were
also examined, primarily through interviews and reports
of learning cell meetings by participants. Results of
this examination were reported in the form of two case
studies and summary statements of a descriptive nature.
In addition to Chapter I, Introduction, this
report is organized as follows: Chapter II, Review of
Research Literature; Chapter III, Method; Chapter IV,

Results; and Chapter V, Summary and Conclusions.
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CHAPTER 1II

REVIEW OF RESEARCH LITERATURE

The purpose of this chapter is to examine
research literature relevant to the learning céll. The
following topics are considered: (1) the learning cell;
(2) peer instruction; (3) applicability of peer instruc-
" tion systems; (4) dyad-controlled versus instructor-

controlled activities; and (5) research strategies.

The Learning Cell

The learning cell is a dyadic unit in which
partners mutually teach and mutually learn from each
other (Alexander, Gur, Gur, and Patterson, submitted for
publication). Thiagarajan (1973) maintains that the
technique of learners teaching each other goes at least
as far back as the first century to Quintilian. Bell's

Mutual Tuition and Moral Discipline (1832) discussed

peer instruction in some detail, but the true learning
cell approach appears to be of more recent parentage.
Goldschmid (1971) refers to the learning cell as an
educational innovation and suggests that it is derived

from the work of Kingsbury (1968) on the dyad method of

20
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instruction. Kingsbury had begun experimenting with

this method as an alternative to the standard university
lecture. Kingsbury was searching for an instructional
strategy that would (1) maximize learning, and minimize
student and staff effort as well as financial cost, and
(2) create an environment where resourcefulness and self-
motivation would be fostered in students. The result of
Kingsbury's efforts was a mutual teaching-learning strat-
egy based on the smallest possible unit of interpersonal
interaction, the dyad. Kingsbury employed dyadic learn-
ing in a number of university level courses and found
that it led to productive learning encounters when par-
ticipants were taught important communication skills and
received proper guidance from a consultant.

Goldschmid (1970, 1971) developed two procedural

options that more clearly defined the nature of the learn-

ing cell strategy. One general procedure, Option A, was
designed to be an arrangement in which class members

read the same assignment on their own and prepared teach-
ing questions on the material according to guidelines
provided by the instructor. At the beginning of class,
student questions were checked by the instructor, and
then students were paired, either by the instructor or
the students themselves. Students then took turns ask-
ing their questions; the general sequence was the follow-

ing: the first dyad member asked a question on the
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subject matter, the other member responded, then the
first dyad member corrected or elaborated on the answer.
After the first question had been mutually resolved,
roles were reversed and the other partner asked his ques-
tion. As this process continued, the instructor moved
from dyad to dyad giving feedback, asking and answering
questions, and evaluating student performances. Gold-
schmid has maintained that the objective of Option A is
to create an intensive dialogue between students which
checks on and deepens the understanding of the material,
and in addition, provides an opportunity to exchange
other ideas and information relevant to the particular
topic.

In contrast, Option B was designed for use in a
situation where dyad members had worked on different
assignments; for example, when a reading list was so long
that each member would have difficulty covering every-
thing on his own. The typical sequence of activities in
this arrangement was the following: during the first
half of a classroom period, one dyad member would des-
cribe and explain the major points that he had encoun-
tered in his reading to the other member of the dyad,
then the first member would check the other's understand-
ing through appropriate questions, making corrections
and modifications when needed. Partners reversed roles

halfway through the class period. Goldschmid recommended
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Option B for classroom situations in which the objective
was to learn new knowledge; Option A was recommended for
situations in which it was necessary to review material
already studied.

Goldschmid's (1970) first study compared seminar,
discussion, independent study, and learning cell study
options as they were employed in a university psychology
course. Results indicated that students in learning
cells performed significantly better on an unannounced
essay examination and a comprehensive course evaluation.
In addition, learning cell students consistently reported
higher subjective ratings of overall satisfaction for
each class hour than did students in the other three
study options.

Goldschmid (1971) has suggested that the learning
cell approach, at least a priori, appears to lend itself
to any academic discipline or educational level. 1In a
recent investigation Goldschmid and Shore (1974) have
found evidence to demonstrate the effectiveness of the
learning cell in a variety of university courses such as
educational statistics, management, German, educational
psychology, law, and chemical engineering. These field
studies revealed no apparent restrictions on the implemen-
tation of learning cells in respect to class size, level
of instruction, nature of the subject matter, or general

student characteristics. It was recommended, however,
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that the learning cell be employed on an occasional basis
rather than at every class meeting. The investigators
also concluded that several learning cell variations were
feasible; e.g., learner-prepared questions could be based
upon films, tapes, or guided laboratory exercises, as
well as textual material, and pairs could work together
productively outside of regular class-meeting times. It
was also noted that both learners and instructors quickly
became more proficient in running the learning cell as
they continued to work with it.

Schermerhorn (1971) investigated the effective-
ness of the learning cell for the acquisition of prin-
ciples of probability by fifth grade, ninth grade, and
university students. Subjects read about probability
and then prepared study questions which were discussed
with partners during two class periods. Objective test
scores improved significantly after reading, and again
after learning cell discussions. Schermerhorn concluded
that, when working in pairs, children as young as ten
years of age are capable of learning basic probability
principles with no assistance from the teacher, except
for the initial choice of instructional materials.

Recently, Alexander, et al. (submitted for pub-
lication) conducted a series of experimental studies on
a number of variables that appeared to influence the

effectiveness of learning cells. 1In the first experiment,
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the effects of individual versus dyadic learning, and
structured versus unstructured learning procedures were
assessed. The subject matter was mathematical word prob-
lems and Alexander, et al. noted that these problems
required the learner to organize and interpret facts and
apply principles. The task involved analysis and synthe-
sis, two of the more complex cognitive skills in Bloom's
taxonomy of behavioral objectives (Bloom, 1956). Results
indicated that learning cell members learned how to solve
the mathematical word problems significantly better than
did individual learners. The effects of the structure
variable, i.e., the degree to which learning activities
were specified and controlled by the experimenters or

the learners, were not statistically significant. On a
questionnaire given at the conclusion of the experiment,
all experimental groups except the unstructured learning
cell expressed generally negative attitudes toward the
experiment, although, once again, the differences among
groups were not statistically significant.

Alexander, et al. designed a second study which
involved pairing students according to three character-
istics: academic competency, sex, and previous experi-
ence. The proposed study failed to materialize because
learners absolutely refused to work in pairs with a part-
ner whom- they did not know and who had been assigned to

them by a computer.
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The experiences encountered in these first two
studies indicated that learners disliked being assigned
to partners in an arbitrary fashion and they also tended
to object to the imposition of a structured method of
studying together. Therefore, in the design of a third
study, Alexander, et al. decided to investigate the
interaction dynamics of learners studying together in
"natural"” learning cells, i.e., those in which learners
had been studying together on their own initiative.
Eighteen natural learning cells were identified from a
pool of respondents to a campus newspaper advertisement.
Each natural dyad was interviewed. Interviews primarily
concentrated on learning cell processes and included the
following topics: competence commonality of partners;
background variability of partners; motivational levels;
interpersonal relations; study procedures; decision
making and conflict resolution; quality of learning; test
anxiety; and alienation.

The results suggested that learners were able to
study and learn together successfully without one partner
being more knowledgeable or skilled than the other; i.e.,
partners could, in fact, mutually teach and mutually
learn in a learning cell. Several learners emphasized
that they continued to participate in their learning
cell because they felt that both partners made valuable

contributions and both seemed to benefit from their
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joint efforts; i.e., a kind of reciprocal relationship
appeared to have been established.

In general, the natural approach of Alexander,
et al. for the study of learning cell processes appeared
to be a much more productive strategy than those pursued
in the previous two experiments. The interview tech-
nique enabled the investigators to examine a wide range
of variables and provided enough information to produce
several generalizations about how dyad members effectively
study together.

In summary, the investigations of Kingsbury (1968),
Goldschmid (1971), Schermerhorn (1971) and Alexander, et al.
(submitted for publication) demonstrated the potential
effectiveness of the learning cell approach for instruc-
tion. These studies suggested that consideration should
be given to the ways in which the learning cell is struc-
tured and the ways in which learning cell research might
best be conducted. In addition, these studies emphasized
the importance of mutual learning-teaching interactions.
Kingsbury noted the effects of learning cells in a number
of subject areas and Alexander, et al. suggested that the
cognitive complexity of the subject matter was an impor-

tant consideration.
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Peer Instruction

The learning cell is a peer-instructional strat-
egy based upon a mutual learning-teaching relationship
between two people. Peer-instructional procedures do not
always incorporate this reciprocal relationship, and
often the degree of teaching involved is minimal. The
following descriptions of research studies illustrate
the general nature of peer instruction, yet also point
out critical features of the learning cell.

Torrance (1971) found that college students who
took a test of creative thinking in dyads attained a
higher level of originality and experienced stronger
feelings of enjoyment, stimulation, and originality of
expression than students who worked individually under
standard test conditions. Rosenbaum (1973) reported
success with a program of "peer-mediated instruction,"”

a structured format for interaction in which one dyad
member provided immediate selective correction of errors
and differential work assignments for the other dyad mem-
ber by referring to a printed guidebook that contained
the appropriate answers and activities.

However, Myers, Travers and Sanford (1965), in a
study of teacher-pupil roles employed in a feedback sys-
tem for learning 60 pairs of German-English word pairs,
found that subjects assigned to the teacher role only in

a learning dyad performed less well on tests of immediate
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and delayed retention than did subjects who were assigned
to pupil roles only, teacher-pupil roles, and self-
instruction roles. Although subjects in the pupil role
only condition showed significantly superior learning

to all other conditions, Myers, Travers and Sanford re-
ported that both members of a dyad in the teacher-pupil
role condition learned to about the same degree and tended
to remain highly interested and attentive throughout the
learning task. In contrast, the experimenters suggested
that one of the problems with auto-instructional programs
was that they frequently offer little variety in experi-
ences and their impact on learning may decrease sub-
stantially with continued use. The experimenters stressed
the importance of peer feedback in the learning task and
they pointed out the need to examine the learning effects
of reversing teacher-pupil roles more frequently than

only once midway through a task as they had done.

Sheppard and MacDermot (1970) investigated a peer
instructional program similar to one developed by Ferster
(1968) in which the experimental subjects took part in an
interview procedure. A student participated in an inter-
view as a "speaker" after he had studied a small section
of the text. The "listener" in the interview was usually
another student who had previously studied for and suc-
cessfully passed an interview on the material. The speaker

was required to describe the material in detail and, upon
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completion of this description, the listener was respon-
sible for asking questions on omissions or inaccuracies,
commenting on the speaker's performance, and engaging
the speaker in discussion of the content. Both speaker
and listener had joint responsibility for determining if
the speaker had attained mastery of the section. When
the speaker failed to reach mastery, he restudied the
same material and then repeated the interview. Each
student in the experimental group was required to serve
alternatively as a speaker and a listener for a desig-
nated number of times during the course.

Results of the study indicated that students in
the experimental group scored significantly higher on
objective and essay final examinations and tended to
rate the course more positively than students who were
taught the same subject matter in a more conventional
manner, primarily small group discussion. There was a
17% drop rate for the course for those learners who par-
ticipated in the experimental teaching procedure. Those
students who dropped the course seemed to feel that the
course was too difficult and involved too much work.

Weingarten, Hungerland, Brennan, and Allred (1970)
developed the APSTRAT peer instructional model for use in
military training. The model includes the following
sequence of training for the learner: observing a peer

performing the task; learning the task from this same peer;
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performing the task; and teaching the task to a new
trainee. MADRAS (Mutual Achievement through Didactic
Role Alternation Strategy) which was developed by
Thiagarajan (1973) is similar to the APSTRAT system,
except that the peer not only learns and teaches the sub-
ject matter, but also tests learners on their understand-
ing of it, a feature that is also found in the Sheppard
and MacDermot (1970) system as well as those of Ferster
(1968) , Keller (1968), and Hapkiewicz (1972). Both Wein-
garten, et al. and Thiagarajan have reported successful
use of their approaches although they have presented no

data in support of their claims.

Active Learning and Teaching

The instructional strategies which were employed
by Myers, et al. (1965) and Rosenbaum (1973) involved
peers in teacher-type roles. However, in each case, the
teaching peer only performed low-level kinds of instruc-
tion. There was little need for the peer in the teacher
role to actively review, organize, and reformulate the
material in order to present it to his partner. 1In the
peer-mediated instructional system of Rosenbaum, a dyad
member merely needed to refer to the correct answer in
the structured materials that were provided. The answers
to the German-English word pairs were also made available

to the peer teacher in the Myers, et al. study.
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In contrast, the procedures of Kingsbury (1968),
Goldschmid (1970), Sheppard and MacDermot (1970), Wein-
garten, et al. (1970), Schermerhorn (1971), Thiagarajan
(1973) , and Alexander, et al. (submitted for publication)
all required peers to engage in active learning of the
material.

The learning cell permits an individual to ap-
proach a subject from the student and teacher perspectives
and this seems to be an extremely effective way of learn-
ing. Moore and Anderson (1969) have maintained that one
educational environment is more conducive to learning
than another if it facilitates the taking of more perspec-
tives toward the subject. Similarly, Rosenbaum (1973)
has suggested that the apparent potency of peer-mediated
instruction is based on the fact that participation in
two roles, student and teacher, encourages a multi-mode
encounter of the subject matter with an intensity that is
difficult to achieve under conventional classroom condi-
tions. Thelen (1968, 1969) has emphasized that this
same effect occurs in the tutorial; the tutor seems to
benefit by achieving a deeper understanding of the mate-
rial in preparation for teaching the tutee. Bruner
(1972) has emphasized the learning value of teaching as

well:

It has long been obvious that children learn
from their peers, but a more significant obser-
vation is that children learn from teaching other
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children. From this a major educational strat-
egy follows: namely, that every child must be
given the opportunity to play the teaching role,
because it is through playing this role that he
may really learn how to learn.... The concept
of learning through teaching appears to be one
of those basic ideas which do work, and it is
finding a place in an enormous variety of set-
tings...where the entire school is directed to-
ward becoming a "tutorial community." (p. 62)

Gagné and Rohwer (1969) have expressed some skep-
ticism about the value of learning by teaching. Long
(1971) , however, has presented data to the contrary. 1In
a paired-associate experiment, it was found that serving
as an experimenter, a role similar to that of a teacher,
facilitated subsequent learning of paired-associates.
Long suggested that the beneficial effects of teaching
may not necessarily be the acquisition of the material
being taught, but rather in the learning of subsequent
material. The individual who serves as teacher may be,
in fact, learning about the complexities of the stimulus
environment, and thus, in effect, may be learning how to
attend to that particular subject matter.

In contrast, Bright (1972) has suggested that
one of the benefits of teaching is that it creates the
necessity for precision, judgment, and reliability. 1In
support of this thesis, Zajonc (1960) found that stud-
ents who were told to learn material for later transmis-
sion to another person differentiated the information
better than did students who were told that they were

merely to keep the information in mind. Bruner (1965)



34

has suggested that such an active attitude leads to a
transformation related to the task later to be performed.
Moore and Anderson (1969) have also argued that
one educational environment is more conducive to learn-
ing than another if the subject matter encountered with-
in it is more productive. More productive domains of
knowledge support "generic learning"; i.e., they have a
structure that allows the learner to understand the sub-
ject in a way that permits other things to be related to
it meaningfully (Bruner, 1959, 1960, 1968, 1971). This
suggests the need to consider the properties of the con-
tent that is studied in learning cells. Subjects that
are based on a set of propositions that permit learners
to actively generate a larger body of knowledge seem to
be particularly amenable to study in learning cells. 1In
contrast, less productive subjects, e.g., those that
involve rote memory types of learning, may fare less well

in learning cells.

Mutual Learning and Teaching

With the exception of the instructional arrange-
ments employed by Myers, et al. (1965) and Rosenbaum
(1973) , each of the procedures reviewed so far has in-
volved a relatively large degree of learning and teach-
ing by peers. However, there is another characteristic

of learning cell operations that is essential, i.e., the
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mutual, relatively simultaneous encounter of the subject
matter by learners working together to understand the
material.

The procedures employed by Kingsbury (1968),
Goldschmid (1970), Schermerhorn (1971), and Alexander,
et al. (submitted for publication) all involved mutual
teaching and learning by dyads. However, many other
strategies (Ferster, 1968; Sheppard and MacDermot,
1970; Weingarten, et al., 1970; Hapkiewicz, 1972;
Tiagarajan, 1973) involved peers who had learned the
material prior to teaching and testing partners. These
strategies made no formal provisions for insuring that
both teacher and student roles were experienced by both
members during a particular learning encounter.

The value of cooperative activity is reflected
in the following statement by Piaget (1964):

.+..doing things in social collaboration, in a
group effort. This leads to a critical frame

of mind, where children [learners] must com-
municate with each other. This is an essential
factor in intellectual development. Cooperation

is indeed co-operation. (Quoted by Duckworth,
1964, p. 174.)

Bruner (1968) suggests that an important intrinsic
motive based upon a deep human need to respond to others
and work jointly with them in reaching a goal is recipro-
city. He notes that the motive to reciprocate can be a
powerful driving force to learn when an individual is

placed in a situation where a particular corpus of
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knowledge is required by the group in order to achieve

its objectives. The need for joint action seems to
intensify the will to learn. According to Bruner,
reciprocity is most likely to flourish in educational
settings where there are opportunities for discussion

and interaction. 1In such reciprocally operative contexts,
specialized roles can develop and a community of learn-
ing may be established. Bruner suggests that one role
that will surely emerge in these groups is that of the
auxiliary teacher.

One of the key dynamics in the learning cell is
that dyad members mutually teach and mutually learn from
each other. A kind of symmetrical dyadic contract (Fos-
ter, 1961) is established in which comparable knowledge
and skills are exchanged between individuals at relative-
ly equal learning states. In contrast, the tutorial is
based upon an asymmetrical dyadic contract in which
different things are exchanged between people with rela-
tively different learning states. Although the educa-
tional benefits that accrue to the tutor through tutoring
have been well documented in recent years, e.g., Thelen
(1969) , the tutor usually enters the tutoring situation
with the expectation of receiving "goods" in the form of
money, academic credit, ego satisfaction, et cetera,
whereas the tutee typically expects to receive knowledge

or skills in the exchange.



w
-

Ie



37

Sahlins (1965) suggests that the social relation-
ship can vary on a continuum that ranges from "generalized
reciprocity," where a person gives assistance and, if
possible or necessary, will receive assistance in return,
to "negative reciprocity," in which a person takes with-
out giving. Sahlins refers to direct exchange as "bal-
anced reciprocity."

It seems likely that the success or failure of a
learning cell may be dependent on the nature of the intel-
lectual transaction that occurs between partners. Both
members of the dyad undoubtedly make assessments as to
the value and appropriateness of their partner's contri-
bution to the learning situation and it seems reasonable
to assume that if one member perceives the other as a
"negative reciprocator," it will tend to threaten the
effectiveness of the learning environment. In contrast,
the successful operation of a learning cell may be depen-
dent on mutual perceptions that either "balanced recipro-
city" or "generalized reciprocity" is present. Bruner
(1968) has suggested that the learner also must see his
or her own contribution as being of value to the group;
an assessment is made of oneself as well as of one's

partner.



S0
K

and

par
int

ex

Ty



38

Applicability of Peer Instruction Systems

Taylor (1969) has argued that peer instruction
should be a vital part of the college curriculum. The
studies of Kingsbury (1968), Goldschmid (1970), Sheppard
and MacDermot (1970), Schermerhorn (1971), and Alexander,
et al. (submitted for publication) support Taylor's argu-
ment. However, peer instructional strategies also have
been proven effective across many subject matter areas
and at various levels of instruction. Rosenbaum (1973)
successfully employed peer-mediated instruction in ele-
mentary school spelling, secondary school reading, and
industrial training. Weingarten, et al. (1970) used peer
instruction for military basic training programs. Shep-
pard and MacDermot (1970) used peer instruction in an
introductory psychology course. Kingsbury's (1968) work
explored the usefulness of the learning cell in such aca-
demic disciplines as chemistry, English, psychology, com-
munication, sociology, and philosophy. One study by
Goldschmid (1970) involved students in a psychology course.
In a more recent investigation, Goldschmid and Shore (1974)
found that the learning cell could be appropriately
applied in such university level courses as educational
statistics, management, German, educational psychology,
law, and chemical engineering. One of the studies by

Alexander, et al. (submitted for publication) involved a
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mathematical problem solving task; a further study indi-
cated that natural learning cells studied a variety of
subjects together even though both members frequently
had different college majors, e.g., engineering/commun-
ication, biology/criminal justice, English/sociology,
chemistry/humanities.

Yet, even though peer dyad learning procedures
have been successfully used in a wide range of subject
matter areas there is no evidence that they have been

previously employed in teacher education courses.

Dyad-Selected Versus
Instructor-Selected Activities

Kingsbury (1968), Goldschmid (1971), and Alexan-
der, et al. (submitted for publication) have emphasized
the need for a course instructor to insure that learning
cell activities are soundly structured and properly managed.
However, one of the Alexander, et al. studies indicated
that learners objected to the imposition of a structured
method of studying together.

Mager (1961) has reported research to suggest
that adult learners who have been provided with behavior-
ally stated objectives, and have also been given control
over their learning, will attain the objectives by dove-
tailing what they need to know with what they already
know. Mager and Clark (1963) have noted that adult learn-

ers frequently enter a learning situation with a
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significant amount of relevant knowledge and that often
these learners are as likely to be overprepared for the
unit of instruction as they are likely to be underpre-
pared. In some instances the adult learner may be an
excellent judge of what needs to be learned in order to
achieve a certain set of objectives.

L. Shulman (1970) has made observations similar
to those of Mager. For example, Shulman has noted that
peers can share ideas on structuring learning experiences
and, although the instructor may provide some guidance,
it is the students who have the clearest perspective of
where they are at any given moment.

Questions of how much and what kind of structure

should be provided for learning cell activities have not

been resolved. Arguments in favor of and against learner-

controlled instruction can be found in the research liter-

ature.

Research Strategies for the
Study of Learning Cells

The majority of research investigations of the

learning cell have been conducted in natural educational

Settings (Kingsbury, 1968; Goldschmid, 1970, 1974; Scher-

Merxhorn, 1971; Alexander, et al., submitted for publica-
tion).
One of the strengths of field experiments is

their appropriateness for studying complex social



infY
n

frul
inte

note

well



41

influences and processes. They have been particularly

fruitful strategies for investigating the dynamics and

interactions of small groups. Kerlinger (1973) has

noted that the field experiment is quite flexible and
well suited both to the testing of theory and the solu-

tion of practical problems, both of which were objectives

of the present investigation. The field experiment per-

mits the researcher to make statistical inferences, yet
also examine certain important processes in greater de-
tail when it is necessary. It permits the investigator

to reap the benefits of "intensive designs" (Thoresen,

1972) as well as "group designs." In the initial stages

of the development of an applied strategy like the learn-
ing cell, intensive designs can supply the investigator

with a number of potentially valuable hypotheses for

Further study.

Summary
The review of the literature on the learning cell
indicated that, although it had not been subjected to
extensive study, it was a promising instructional strat-
©gy. The learning cell was defined and compared with
Other peer instructional systems in terms of two attri-

butes: (1) active learning and teaching; and (2) mutual

:lfaéxrning and teaching. Previous applications of the learn-

i"SJ cell were discussed with respect to subject matter,
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class level, and course organization. The issue of
dyad-controlled versus instruction-controlled learning
cells was raised and the field approach to research on

the learning cell was examined.
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CHAPTER III

METHOD

The design, implementation, and evaluation of the

instructional methods employed in this study involved a

number of procedures. This chapter describes the proce-

dures and their organization. The following topics are

considered: (1) population and sample; (2) materials and

facilities; (3) measures; (4) design; (5) research ques-

tions and testable hypotheses; and (6) analyses.

Population and Sample

Students who were enrolled for the first time in

The Individual and the School course at Michigan State

University during Spring Term, 1974, comprised the popula-
tion for this study.

A sample of 150 subjects was selected from a pop-
Ulation of 511 students. Those students who had received

"incomplete" grades from prior terms were excluded from

the experimental population. It was necessary to select

A rxrelatively small sample since large numbers of subjects
wWere expected to create administrative problems for carrel

Yoon personnel. For example, even though much learning
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cell activity was expected to occur outside of the car-
rel room, student pairs might also have wished to work
together in the carrels, an activity that would have dis-
rupted the normal routine of the course if there was par-
ticipation by a large number of learners.

Three treatments were involved in the original
design: (1) structured learning cell procedure; (2) un-
structured learning cell procedure; and (3) control pro-
cedure. The latter treatment involved individual learn-
ers who pursued the standard auto-instructional options.
Since two of these treatments involved dyads and the re-
maining treatment only involved individuals, the sampling
Plan was rather complex. In addition, there were several
potential problems that needed to be taken into consider-
ation.

The first problem was one that Alexander, et al.
(submitted for publication) encountered when they attempt-
ed to pair students with different characteristics.
Alexander, et al. reported that the experiment failed
because the students absolutely refused to work with a

Partner whom they did not know and who had been assigned
to them by a computer. This result prompted Alexander,
€t al. to locate and investigate natural student-initiated
learning cells; the results of this latter study indicated
that students in these natural pairs emphatically reported

that mutual liking and understanding, along with smooth
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interpersonal relationships, were vital factors in the

success of their learning cells. Thus, one of the prim-

ary considerations in the design of this investigation

was that dyad members did, in fact, know one another and

want to work together.

A second related problem concerned the potential

i |

effects of using a mastery learning model for "The Task

Demands of Teaching" phase of the course. In the usual

auto-instructional procedure, students paced themselves

in their study of various units. However, activities in

the learning cell treatments were normally dyad-paced,

not self-paced. Both partners were required to maintain

similar schedules for study of the particular modules.
This procedure could be viewed as one of the important
advantages of the learning cell strategy, but it was
also expected to be a source of problems if one member
tended to slow down his partner's completion of various

unit modules. Under these circumstances, a partner could

be come quite anxious about finishing the course on time,
4 situation which could easily affect the quality of the

Peerx relationship, and possibly bring about dissolution

Of <the learning cell. Thus, it appeared to be important

to give experimental subjects an opportunity to select a

Paxtner whom they saw as being capable of maintaining a

Similar study pace.
Given these two potential problems, it was critical
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that a sampling and assignment procedure be designed
that would eliminate as much experimental reactivity
(Campbell and Stanley, 1968) as was possible. In addi-
tion, it was necessary for the sampling and assignment
procedure to produce sets of "dyads" in order to provide
an appropriate unit of analysis for statistical tests.
As a result of these considerations the following samp-
1ing plan was designed: (1) each of the 511 students
who were enrolled in the course for the first time dur-
ing Spring Term, 1974, was assigned a number; (2) 100
random numbers ranging from 1 to 511 were generated;
(3) the students who were assigned the first 25 numbers
SO generated constituted the set of "primary" learning
cell members for the structured learning cell treatment,
the students who were assigned the second 25 numbers
constituted the set of "primary" learning cell members
for the unstructured learning cell treatment, the stud-
ents who were assigned the third 25 numbers constituted
one set of members for the control treatment, and the
Students who were assigned the fourth 25 numbers generated
Constituted a second set of members for the control
treatment; (4) each of the 25 subjects in the structured
learning cell treatment and each of the 25 subjects in
the unstructured learning cell treatment were asked to
Select a partner from the remaining population of stud-

€nts; and (5) each of the 25 subjects in one of the
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control treatment sets was randomly assigned a "partner"
from the other control treatment set to produce 25 pairs
of learners, thus creating a similar unit of analysis for
the control group.

This procedure produced a potential sample size
of 150 participants for the study, fifty of whom were to
be selected by "primary" learning cell members. Although
this sampling and assignment plan seemed to guard against
the reactive effects of experimental arrangements and
also provided an appropriate unit for statistical analy-
ses, it did, nevertheless, violate certain sampling prin-
ciples that were considered to be of less importance by
comparison. For example, it was likely that subjects in
different experimental treatments would belong to the
S ame Interpersonal Process Laboratory (IPL) and therefore
POssibly discuss the treatments with one another, thus
destroying independence among the three treatments. How-
€@ver, in this case the IPL would then have been the unit
Of statistical analysis, and with only 38 IPL sections
Available, the number of experimental units would be
Xather small for purposes of analysis. In addition, the
COmposition of learning cells would consist of members
OFf only certain IPL sections.

The sample employed in most analyses consisted of
118 of the 150 subjects potentially available for the

Study. Fourteen "primary" learning cell members in the
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structured treatment did not select a partner and four-
teen "primary" learning cell members in the unstructured
treatment also did not select a partner. In addition,
data were inappropriately processed for two learning
cells that had a "secondary" partner in common, thus
four additional subjects were not included in some analy-
ses. Several students had already begun Unit II by the
time the experimenter could meet with them about partici-
pating in the project and others requested that they be
omitted from the study, usually on the basis that they
werxe encountering great difficulty in finding someone to
work with them.

Of the 118 subjects, 39 were men and 79 were
women. Underclassmen comprised 54.0% of this group,
whereas 40.7% were upperclassmen, 3.5% were special pro-
gram undergraduates, and 1.8% were graduate students.
Slightly more than 80% of the sample was enrolled in a
Program related to education, primarily either on the
Pre-education level or in a dual enrollment arrangement
With the College of Education. Academic majors ranged
AcCross a number of areas, but education with 35.5%, the
fine arts with 10.9%, human ecology with 12.7%, English
With 6.8%, and the sciences with 6.6% of the total, were
the most heavily represented. The mean grade point aver-

Qge, based on 111 observations, was 2.78l1 with a standard

deviation of 0.517.
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Materials and Facilities

Instruction on "The Task Demands of Teaching"
phase of the course focused on a conceptual model of the
teaching process similar to "The Basic Teaching Model”
developed by Glaser (1962) and refined and adapted for
the course by Henderson (1972). Instructional content
was divided into four main units or modules. Each unit
consisted of written materials, cassette films or slide-
tapes, and mastery examinations. Unit I, "An Introduc-
tion to Teaching," presented an overview of the course
and some preliminary materials on teaching. In Unit I
the student was introduced to the components of "The
Tasks of Teaching" and their interrelationships. Each
of the first three of these tasks, Assessment, Goal Set-
ting, and Strategy Selection, served as the focus for
one of the following three units. Thus, the other major
units of instruction were "Unit II: The Process of
Assessment,” "Unit III: The Process of Goal Setting,"
and "Unit IV: The Process of Strategy Selection." The

text, Education 200: The Individual and the School

(Henderson, 1972), contained only a brief discussion of
Evaluation, the fourth and final task of teaching.

The instructional procedures considered in the
Present study were employed in the last three units. In
general, the text material for each of these units, as

well as the first, contained a list of performance
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objectives, a pretest, an overview or introduction, and
a set of mini-lessons on important concepts and/or a
guidebook for carrel programs. Several units also con-
tained unit practice examinations. Cassette films or
slide-tapes which illustrated the application of each
component of "The Tasks of Teaching" model were avail-
able in a carrel room. Mastery evaluations for each
unit were administered in a separate carrel testing room;
tutors were available for grading mastery evaluations

and helping to explain material to students.

Measures

Data collection procedures were designed to pro-
duce as little interference with routine course activities
as was possible. Three of the six instruments used in
this study were regularly employed by the course for pur-

poses of evaluation: (1) the Unit Mastery Evaluation;

(2) the Unit Reactionnaire; and (3) the End-Term Evalu-

ation. The remaining three instruments were designed
Specifically for this study; they were: (1) the Activi-

ties Log; (2) the Post-Instruction Questionnaire; and

(3) the Interview Schedule.

Unit Mastery Evaluations

Student learning of the content of each instruc-

tional unit was assessed by means of a Unit Mastery
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Evaluation. Test items were derived from the objectives
of instruction. Instructional procedures reflected the
learning objectives. Since the mastery evaluation instru-
ments had been continuously improved and modified over a
number of terms, those used in this study were relatively
free of ambiguous phrasing and inappropriate questions;
they were essentially the same evaluation instruments
that had been successfully employed during the preceding
term. Testing personnel were quite familiar with the
instruments so there were few administrative problems in-
wvolved in their use. The mastery evaluations seemed to

possess both content and face validity.

In general, each Unit Mastery Evaluation was

divided into several sections, usually four or five in
number. Each section dealt with a major concept from
the course material. Evaluation items frequently present-
ed descriptions of teaching or learning situations and
the student was usually required to recognize, identify,
Or apply the particular concept that was relevant to
that situation. Thus, most of the items were at the
knowledge, comprehension, or application level of cog-
nitive complexity (Bloom, 1956). Students were required
to achieve mastery at the 80% criterion level on each
Concept. Students failing to attain mastery on the first
test trial underwent reinstruction and took the alternate

test form for concepts that were missed. Unit Mastery
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Evaluation scores were reported as the number of items

missed, in addition to the usual mastery or non-mastery
designation. This information, as well as the number of
times that a student required reinstruction by tutorial
staff, was recorded on a standard form for each of the

four instructional units.

Unit Reactionnaires

All students within the auto-instructional phase
of the course were requested to respond to a reactionnaire
upon completion of each of the four units of instruction.
The basic instrument had been utilized for several pre-
vious terms, although particular items may have been
added, deleted, or modified in efforts to improve it.
This basic instrument was subjected to further modifica-
tion for use in the present investigation. Items that
had been employed with success during previous terms were
retained. They had served as bases for course compari-
Sons over terms and thus were an essential part of an
ongoing, long term course evaluation program. Two new
items were added to this basic set of items so that addi-
tional information pertinent to this study could be
Gathered. Items were also standardized across all four
instructional units, thus making it possible to make
intra-unit comparisons. The final product was a series

Of four essentially parallel Unit Reactionnaires, each
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of which contained fifteen items. Each item consisted

of a statement related to some aspect of the instruction
on the unit; the respondent was asked to indicate his or
her agreement with the statement on a five point scale
which ranged from 1, "strongly agree,"” to 5, "strongly
disagree." The items, either singly or in combination,
were expected to yield information concerning the rele-
vance of the course material and learning experience to
professional teaching, the amount of perceived control
the learner had over the learning experience, the variety
of situations and contexts in which course content was
able to be considered, the learner's self-perceived under-
standing of the course content, and the learner's impres-
sion of the quality of the instructional materials.

A copy of the Reactionnaire for Unit III is con-

tained in Appendix A.

Activities Logs

Each learning cell partner was requested to com-

Plete an Activities Log (Appendix B) after each joint

study session. This instrument was designed to collect
information concerning the date, place, and duration of
the study session, the kind and amount of advance prepar-
ation that each partner made in anticipation of the joint
Study session, the kinds of activities pursued in the

Joint study session, additional academic subjects studied
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together, difficulties in meeting with the partner; and
subjective ratings of the quality of the joint study
session. In addition, four items were included in order
to determine if reciprocity seemed to exist within the
learning cell. These items inquired about the respon-
dent's impression of his partner's advance preparation
and willingness and ability to help, as well as the res-
pondent's perception of his own ability to make a useful

contribution to the group learning endeavor.

Post-Instruction Questionnaire

The Post-Instruction Questionnaire was designed

for use in the present study. The instrument was to be
conmpleted by subjects in the two experimental treatments
and the control treatment after they completed all four
units of instruction. Reference to this instrument was
initially made in the "General Procedures" guidelines for
each treatment group. The instrument was made available
in the carrel testing room where a sign was posted which
reminded participants in the study to take a copy of the
instrument, complete it, and place it in an appropriately

marked box.

The Post-Instruction Questionnaire solicited open-

€©nded responses as well as reactions to specific aspects
OZf "The Task Demands of Teaching" phase of the course.

Part I of the instrument consisted of a series of six

| .y



55

statements; the respondent was asked to indicate his or
her level of agreement with each statement on a five

point scale which ranged from "strongly agree" to "strong-
ly disagree." These six statements were based upon com-
ments that students from a previous term had made about
"The Task Demands of Teaching" phase of the course
(Shwedel, Stiggins, and Byers, 1972) and dealt with the
following concerns: the pressure to complete carrel
units; the opportunities for discussion of carrel-textbook
concepts; the availability of tutors in the carrel test-
ing room; the objectivity of tutors in explaining concepts:;
the interrelation of the Interpersonal Process Laboratory
and the carrel-textbook-tutorial phase of the course, and
the need to consider carrel-textbook concepts in respect
to personal experiences. Part II of the instrument con-
tained three open-ended questions concerning generally
effective approaches for completing unit material, and
aspects of the carrel-textbook-tutorial experience that

the respondent least liked and best liked.

End-Term Evaluation

The End-Term Evaluation had been developed over

a three year period and was one of the basic data collec-
tion instruments that were utilized in an ongoing, long
term evaluation program within the course. This ques-

tionnaire was completed by students in the course during
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the last week of the term. The majority of questions
were related to the student's perceptions of his or her
experiences in the Interpersonal Process Laboratory
phase of the course. However, Parts II and III of the
instrument contained questions that were pertinent to
the present investigation; these items dealt with the

overall course, examinations and grading, tutorials, and

carrels (see Appendix C).

Interview Schedule

The Interview Schedule was specifically designed

for use in this study and was utilized by the investiga-

tor as both a guide for and record of individual inter-

views with a selected number of learning cell participants.

The schedule was employed during both telephone and in-

pPerson interviews conducted during the last two weeks of

the school term.

The Interview Schedule consisted of an introduc-

tory statement and a series of questions concerning the
Xrespondent's impressions of his or her learning cell ex-
Perience. The introductory statement was never read

d iterally, but rather served as a model for the investi-
g ator's initial remarks about the purpose of the inter-
iew, the need for candid responses, assurances that re-
M arks would not affect course grades, and general inter-

WView procedures. Interview questions dealt with the

LI
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following topics: general impressions of "The Task De-
mands of Teaching" phase of the course; things that the
respondent liked best about the learning cell experience;
activities that worked best in the learning cell; the
kind of interpersonal relationships that seemed to be
most effective for dyadic studying; the amount of struc-
ture that was needed for productive learning cell experi-
ences; the kinds of situations in which learning cells
worked best; the possible uses of learning cells in one's
professional role as a teacher; the biggest problems

with learning cell approaches; factors that would inhibit
effective dyadic interactions; least successful learning
cell activities; ways to improve the present investiga-
tion; and final comments.

Interview data were primarily employed in an
examination of the dynamics of the learning cell. These
data were used in two case studies as well as in a con-
sideration of general research questions about the learn-

ing cell.

Design
This section is divided into two major parts:
Original Design Plan, and Modified Design. A change in
design was necessitated after the study was well under-
way because of the relatively large loss of subjects

from two experimental learning cell treatments.
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Original Design Plan

The original design plan had involved three
treatments: (1) the structured learning cell procedure;
(2) the unstructured learning cell procedure; and (3) the
control procedure. All three treatments were employed
during the last three of the four units of instruction on
"The Task Demands of Teaching": Unit II: The Process of
Assessment; Unit III: The Process of Goal Setting; and
Unit IV: The Process of Strategy Selection. Each treat-
ment extended across these three units of instruction
since it was likely that a "learning how to learn in a
learning cell" phenomenon would occur, an expectation
which was supported, in part, by the work of Goldschmid
and Shore (1974). Unit I: An Introduction to Teaching
was excluded from the treatments since it was desirable
that dyad members have an opportunity to "size up" poten-
tial partners (Alexander, et al., submitted for publica-
tion) before deciding to work together for the remaining
three units of instruction. The original design plan is
presented in Table 1.

"Primary" learning cell members and control
treatment members were met by the investigator during
the first few weeks of Spring Term, usually before or
af ter their IPL group meeting was scheduled. Each of
these students was informed about how they were selected

and the general nature of the study, and then asked to
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Table 1. Original design plan.

Unit I Unit II Unit III Unit IV
R XOO1 X102 xlo3 xlo4
R XOOl X202 X203 X204
R xool X3O2 X3O3 X3O4
R = random selection and assignment;
X0 = usual auto-instructional procedure for Unit I;
x1 = structured learning cell procedure for Units II,
III, and 1IV;
X, = unstructured learning cell procedure for Units
II, III, and IV;
X3 = control procedure for Units II, III, and IV;
0l = observations on the Unit I Mastery Evaluation
and Unit I Reactionnaire for all treatments;
02 = observations on the Unit II Mastery Evaluation

and Unit II Reactionnaire for all treatments, as
well as observations on Activities Logs for Unit
II experimental subjects;
03 = observations on the Unit III Mastery Evaluation
and Unit III Reactionnaire for all treatments, as
well as observations on Activities Logs for Unit
III experimental subjects; and
O4 = observations on the Unit IV Mastery Evaluation,
Unit IV Reactionnaire, End-Term Evaluation, and
Post-Instruction Questionnaire for all treat-
ments, as well as observations on Unit IV
Activities Logs and the Interview Schedule for
experimental subjects.
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cooperate in the study. In addition, each subject was
notified that an envelope under his or her name would be
available in the carrel testing room after completion of
Unit I. Experimental subjects were also asked to begin
thinking about a partner for the dyadic learning proce-
dures involved in Units II, III, and IV. Precautions
were taken to insure that no expectations of experimental
outcomes were conveyed to any learners; all treatments
were presented as very positive approaches for learning
course material.

The first experimental treatment, the structured
learning cell, was designed to represent an instructor-
selected set of learning procedures. This treatment was
based upon the idea that sound structure and proper
management were necessary for successful learning cell
experiences (Kingsbury, 1968; Goldschmid, 1971). The
sequence of learning activities for the structured treat-
ment was the following: (1) each partner individually
Studied the unit material, made a list of points in the
material that were unclear, and prepared at least one
Question that was designed to check his or her partner's
understanding of an important point in the material;

(2) partners brought their lists of unclear points and
questions to the joint study session, clarified the
areas of misunderstanding, asked their questions, and

Mutually decided upon the correct answers; (3) partners
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then participated in a mini-teaching experience in which
each partner employed the task of teaching (assessment,
goal setting, or strategy selection) under consideration
in that particular unit; (4) each partner independently

completed an Activities Log for the joint study session;

and (5) each partner turned in his or her Activities Log

in the carrel testing room, usually at the time that the

Unit Mastery Evaluation was taken. Although the activi-

ties in the structured learning cell treatment were ex-
pected to involve more effort on the part of subjects
than the other two treatments, all of the activities were
considered to be related to the course material and
seemed to provide appropriate and relevant practice for
the learners. A copy of the "General Procedures" for
the structured learning cell treatment is contained in
Appendix D.

The second experimental treatment, the unstruc-
tured learning cell, was designed to represent a dyad-
controlled set of learning procedures. This treatment
wWas based upon the idea that learners who had been pro-
vided with a set of behaviorally stated objectives, such
as those contained in each unit of instruction, could
best determine what learning activities were most bene-
ficial for them (Mager, 1961; Mager and Clark, 1963).
The minimum activity that was required was that dyad

Partners met to study the material in each unit before

a
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they took the Mastery Evaluation. Learners were given

relatively complete control over what, where, how, and
when they studied together. As in the structured learn-
ing cell treatment, subjects were asked to independently

complete an Activities Log and turn it in to the carrel

testing room. A copy of the "General Procedures" for
the instructional learning cell treatment is contained
in Appendix E.

The control treatment closely approximated the
auto-instructional procedures which were regularly em-
ployed in the course. However, the subjects in this
treatment were given the opportunity to read any of six
reprint articles that were related to the last three
units of instruction. These articles were available in
the carrel testing room. In addition, control subjects
as well as experimental subjects, were informed that the
investigator would like them to complete a special ques-

tionnaire (Post-Instruction Questionnaire) concerning

their learning experience during the term; this was to

be picked up in the carrel testing room after the learner
had completed Unit IV. A copy of the "General Procedures"
for the control treatment subjects is contained in Appen-

dix F.
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Modified Design

The original design plan was modified since the
number of functioning learning cells for each treatment
was much smaller than anticipated, thus greatly reducing
the statistical power necessary for analysis. In addition,
interviews with select learning cell members at the end of
the term indicated little evidence that those subjects
assigned to the structured learning cell treatment had,
in fact, adhered to the guidelines established for that
treatment. Thus, structured learning cells appeared to
differ little from unstructured learning cells.

A modified experimental design evolved out of
this set of circumstances. In this modified design, the
two experimental treatments were combined to form a general
group of viable learning cell subjects. For purposes of
data analysis, a "viable dyad" for a particular unit of
study was defined as one in which at least one Activities

Log was received from a dyad member, a Unit Mastery Evalu-

ation was taken by at least one dyad member, and only the
same individuals worked together in the learning cell dur-
ing the term.

At least one completed Activities Log for a parti-
cular unit of instruction was considered to be a minimal
indication that dyads had, indeed, worked together for
that particular unit. There were instances where some

dyad members reported studying together for a Unit Mastery
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Evaluation, and yet, one member never actually took the

Evaluation. In this situation, the learning cell could

be defined as "viable" since it seemed likely that the

completed Activity Logs were true records of joint-study

efforts directed toward attaining mastery of the unit; if

both members of the dyad had not taken the Unit Mastery

Evaluation, however, the validity of the submitted Activ-

ities Logs would have been more suspect. The last require-

ment in order for a learning cell to be classified as "vi-
able" was that the same partners worked together through-
out the term. This criterion was more arbitrary than the
others and was included to cover instances in which an
individual participated in two or more dyads during the
term. This criterion seemed to insure that the learning
cell under consideration was, indeed, a stable one.
"Non-viable" learning cell subjects were those
individuals who had been either designated as "primary"
learning cell partners but had failed to satisfy the cri-
teria for "viability" for a particular unit or were "secon-

dary," i.e., chosen, partners who had also failed to satis-
fy the criteria for "viability" for a particular unit.

The following number of viable learning cells par-
ticipated in each unit of instruction: Unit II, 15; Unit
III, 13; and Unit IV, 11.

In some analyses, the viable learning cell subjects

were compared with non-viable learning cell subjects.
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In other analyses, viable learning cell subjects were
compared with subjects from both the non-viable learning
cells and the control treatment combined. In both in-
stances, the unit of statistical analysis was the indivi-
dual subject, rather than the dyad.

In addition to the modified experimental design,
post hoc investigations in the form of case studies were
used to examine learning cell processes in greater detail.
Information for the case studies was gathered by all six
of the instruments that were described earlier, although

the Activities Log and Interview Schedule were the primary

data collection instruments employed.

Research Questions and
Testable Hypotheses

In general, the addition of a learning cell approach
to "The Task Demands of Teaching" (auto-instructional)
phase of the course was expected to produce the following
outcomes: (1) provide conditions for effective learning;
(2) alleviate course administrative difficulties; and
(3) improve student perceptions of the course. In addition,
one of the primary research objectives in the present inves-
tigation was to examine the characteristics of learning
cells, factors that contributed to or detracted from effec-
tive learning cell operations, and attitudes of dyad mem-

bers toward the learning cell approach. Several of the

e
1]
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characteristics of learning cells could be assessed in

the form of testable experimental hypotheses; however,
others were more amenable to a general research question
format and a more descriptive investigative approach using
data from personal interviews and records of learning cell

encounters.

Experimental Hypotheses

Conditions for Effective Learning.--Learning cell

strategies were expected to provide important sources of
intrinsic motivation as well as opportunities for active
learning, practice, and feedback.

Three sources of motivation were expected to oper-
ate within the learning cells working on the last three
units of instruction in "The Task Demands of Teaching"

phase of The Individual and the School course: (1) the

need to reciprocate (Bruner, 1968, 1972); (2) the oppor-
tunity to exert a relatively large amount of control over
one's learning experiences (Mager, 1961; Mager and Clark,
1963); and (3) the opportunity to engage in a task that
appears to be personally relevant, i.e., teaching another
as well as studying for oneself.

The need to reciprocate as a source of motivation
is considered in the section on general research questions
concerning the characteristics of the learning cell. How-

ever, testable hypotheses for the latter two sources of
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motivation were formulated for experimental investiga-

tion:

H,: Viable learning cell subjects in comparison to
subjects in non-viable learning cells will ex-
press greater agreement, on the average, with a
statement on each Unit Reactionnaire concerning
the subject's ability to exercise an appropriate
amount of personal control over the way in
which unit material was studied.

Viable learning cell subjects in comparison to
subjects in non-viable learning cells will
express greater agreement, on the average, with
a series of three positive statements on each
Unit Reactionnaire concerning the relevance of
the unit teaching concepts to professional
teaching.

A dyadic learning situation was also expected to
provide important opportunities for learner practice and
feedback. Several testable hypotheses were formulated to
determine if these expectations were realized.

Moore and Anderson (1969) had suggested that
learning would be more complete if the environment would
provide the learner with opportunities to view the subject
from a great number of perspectives. It has been argued
that the learning cell environment can supply these oppor-
tunities. The following testable hypothesis was based

upon this belief:

H3: Viable learning cell subjects in comparison to
subjects in non-viable learning cells will ex-
press greater agreement, on the average, with a
statement on each Unit Reactionnaire concerning
the subject's ability to consider the particular
task or teaching process for that unit (assess-
ment, goal setting, or strategy selection) in a
variety of situations and contexts.
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Certain features of the learning cell, e.g., con-
sideration of the subject matter from different perspec-
tives, active learning, practice using the course material,
and immediate and relevant feedback (Moore and Anderson,
1969; Kingsbury, 1968; Goldschmid, 1971; Alexander, et al.,
submitted for publication) were expected to improve the

quality of learning as the following hypotheses suggest:

Hys Viable learning cell subjects in comparison to
subjects in non-viable learning cells will ex-
press greater agreement, on the average, with a
series of four positive statements on each Unit
Reactionnaire concerning the subject's under-

standing of the unit content.

Viable learning cell subjects in comparison to
subjects in non-viable learning cells will, on
the average, miss fewer items on Unit Mastery
Evaluations.

wn
(13

H6: Viable learning cell subjects in comparison to
subjects in non-viable learning cells will
attain a higher percentage of mastery on Unit
Mastery Evaluations.

Alleviation of Course Administrative Difficul-

ties.~--The addition of a learning cell approach to "The
Task Demands of Teaching" phase of the course was expected
to alleviate course administrative difficulties in two
ways: (1) reduce the number of reinstructions by carrel
room tutors; and (2) encourage learners to complete unit
mastery examinations earlier in the term. It was antici-
pated that dyad members, by carefully monitoring their

partner's learning, would reduce the number of inadequately
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prepared test-takers and therefore reduce the amount of
reinstruction required. Since dyad members would work
together on unit modules, it was also anticipated that
peer pressures to maintain a more evenly paced schedule of
study would reduce the number of students who waited until
late in the term to finish the course, a situation that
created problems for carrel room staff, as well as stud-
ents.

Two testable hypotheses were formulated on the

basis of these expectations:

H7: Viable learning cell subjects in comparison to
subjects in non-viable learning cells will re-
quire, on the average, fewer reinstructions for
each unit of instruction.

Subjects in a viable learning cell sometime dur-
ing the term will take each Unit Maste;x Evalu-

ation sooner, on the average, than wi subjects
in non-viable learning cells for the entire term
and the control group combined.

The dependent measures in Hypothesis 8 were not
independent across units of instruction; e.g., an early
start on Unit I may contribute to an early start on the
following three units of instruction. Thus it was neces-
sary in Hypothesis 8 to examine viable learning cells that
existed sometime during the term; other testable hypotheses
involved relatively independent measurements for each unit
of instruction.

Improvement of Student Perceptions of the Course.--

Since a learning cell strategy appeared to facilitate
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effective learning so well, it was anticipated that

learning cell participants would find their learning

experiences and perceptions of the course to be more pos-

itive than would non-participants. The following testable

hypotheses were based upon this expectation:

H9:

10°

11°¢

12°

A higher percentage of subjects in a viable
learning cell sometime during the term in
comparison to subjects in non-viable learning
cells for the entire term and the control group
combined, will choose "The Task Demands of
Teaching" phase of the course as that aspect of
the course that contributed most to thinking
about a career in education, as measured by an
item on the End-Term Evaluation.

Subjects in a viable learning cell sometime dur-
ing the term will rate selected features (exam-
inations, grading, tutorials, and carrels) of
"The Task Demands of Teaching" phase of the
course more positively, on the average, than
will subjects in non-viable learning cells for
the entire term, as measured by a series of

five items on the End-Term Evaluation.

Viable learning cell subjects in comparison to
subjects in non-viable learning cells will rate
certain aspects (opportunities for discussion of
carrel-textbook concepts, the need to consider
carrel-textbook concepts in respect to personal
experiences, and the interrelation of the Inter-
personal Process Laboratory and the carrel-
textbook phase of the course) of "The Task De-
mands of Teaching" phase of the course more pos-
itively, on the average, than will non-viable
learning cell subjects, as measured by three
items on the Post-Instruction Questionnaire.

Subjects in a viable learning cell sometime dur-
ing the term will rate the Education 200 course
more positively, on the average, than will sub-
jects in non-viable learning cells for the
entire term as measured by three questions on
the End-Term Evaluation.
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General Research Questions
and Case Studies

A number of general research questions concern-
ing the learning cell were examined in this study. These
questions were exploratory in nature and were formulated
more as guidelines for investigation rather than formal
statistical hypotheses. Results were described in two
case studies, as well. Data were primarily based on per-

sonal interviews and Activities Logs of learning cell ses-

sions.
The following general research questions con-
cerning viable learning cells were investigated:

1. What proportion of potential learning cells were
viable during the term?

2., Where did learning cell activities take place?
3. How long did learning cell meetings last?

4. How much time was actually spent in studying
together?

5. How much time was spent in advance preparation
for learning cell sessions?

6. What kinds of activities were done in advance
preparation for learning cell sessions?

7. What kinds of activities were done in learning
cells?

8. Did learning cells study additional subject mat-
ter areas together?

9. Was there evidence of reciprocal relationships
in learning cells?

10. What were dyad members' impressions of their
joint study sessions?



11.

12.

13.

14,

15.

16.

17.

18.
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What did dyad members like best about the
learning cell experience?

What did dyad members do together that worked
best?

What were dyad members' opinions about the
kinds of interpersonal relationships that were
most effective for dyadic studying?

What were dyad members' opinions about the
amount of structure that was necessary for
productive learning-teaching experiences?
What were dyad members' opinions about the
kinds of situations in which learning cells
were most appropriate?

How did dyad members perceive themselves using
learning cell strategies in their own teaching?

What did dyad members like least about learning
cell approaches?

What did dyad members do that was least success-
ful?

Analxses

Experimental hypotheses were tested by either a

one factor analysis of variance, fixed effects model, or

a chi-square test of homogeneity of proportions. The

analysis of variance procedure was appropriate for use

with dependent variables that were on an ordinal scale of

measurement, whereas the chi-square procedure was approp-

riate for use with the dependent variables that were on a

nominal scale.
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Summagx

The sample for this study was primarily composed
of undergraduate students enrolled in an introductory
course in teacher education. Members of the sample were
randomly assigned to one of three treatment groups in the
original design plan, but an unexpectedly large loss of
experimental subjects resulted in a modified design that
primarily consisted of two treatment groups, one composed
of viable learning cell members, and the other composed of
non-viable learning cell members. The scores on dependent
measures of members of the original control treatment were
combined with this latter group for some analyses. A one
factor analysis of variance procedure was employed to test
some experimental hypotheses. Others were tested by a chi-
square test for homogeneity of proportions. Dependent
variables were related to examination performances and
questionnaire ratings of subjects in the sample. In addi-
tion, data of a descriptive nature were collected, primar-
ily through the use of personal interviews and records of
learning cell encounters. These data provided information
for two case studies as well as for a general discussion

of learning cell characteristics.

(AN

8



CHAPTER IV

RESULTS

The results of the study are reported in this
chapter. Experimental hypotheses concerning the effec-
tiveness of the learning cell are considered first.
Findings regarding the characteristics of processes of
the learning cells are presented next. The chapter

concludes with two case studies of peer assisted learning.

Experimental Hypotheses

Twelve experimental hypotheses concerning the
expected benefits of a learning cell approach were exam-
ined in this study. Six of these hypotheses involved the
effectiveness of the learning experience, two others
dealt with the alleviation of course administrative dif-
ficulties, and the remaining six were directly related to
the improvement of student perceptions of the Individual

and the School course.

Effective Learning

Viable and non-viable learning cells were compared

on the basis of six dependent measures that were presumed

74
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to be indicative of effective learning: (1) the learner's
perceived ability to exert an appropriate amount of person-
al control over his or her learning; (2) the learner's
perception of the relevance of the unit concepts to pro-
fessional teaching; (3) the learner's perceived ability to
consider the tasks of teaching in a variety of situations
or contexts; (4) the learner's perception of his or her
understanding of the instructional content for each unit;
(5) the number of items that the learner missed on the

Mastery Evaluation for a particular unit of instruction;

and (6) the learner's attainment of mastery or non-mastery

on the first trial of the Mastery Evaluation for a parti-

cular unit of instruction. The number of cases, mean,
standard deviation, statistical test result, and associated
experimental hypothesis are presented by unit of instruc-
tion in Table 2 for the first five dependent measures.
Table 3 contains the total number of cases and percentages
of mastery and non-mastery by unit of instruction, the
dependent measure for Hypothesis 6.

None of the six directional hypotheses regarding
effective learning were accepted. Statistical tests indi-
cated no significant differences at the a = .05 level
between viable and non-viable learning cells on any of the
dependent variables--perceived personal control over
learning, perceived relevance of unit content to teaching,

perceived variety of contexts in which material was
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considered, perceived understanding of unit content, num-

ber of items on Unit Mastery Evaluations that were incor-

rect, and percentage of mastery and non-mastery on Unit

Mastery Evaluations.

Alleviation of Course
Administrative Difficulties

Two experimental hypotheses reflected expectations

that implementation of the learning cell in The Individual

and the School would alleviate certain administrative dif-

ficulties within the course. Table 4 presents the variable
matrix for the independent and dependent variables involved
in these two hypotheses.

Analysis of the data failed to demonstrate that
participation in a learning cell helped to alleviate course
administrative difficulties. No significant differences
(0 = .05) were found between viable learning cell subjects
and non-viable learning cell subjects (or non-viable and
control subjects combined) in terms of the number of carrel
room reinstructions required or the rate at which Unit

Mastery Evaluations were first taken.

Improvement of Student
Perceptions of the Course

Four experimental hypotheses were tested which re-
flected the expectation that learning cell participants would
tend to find their learning experiences and perceptions of

the course to be more positive than would non-participants.
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Table 5 presents the percentages of combined non-
viable and control subjects and the percentages of viable
learning cell subjects who, on Item 12 of the End-Term
Evaluation (Appendix C), selected various aspects of The

Individual and the School course as contributing the most

to their thinking about a career in Education. Since car-
rels, texts, and testing-reinstruction are components of
"The Task Demands of Teaching" phase of the course, the
percentages for these components have been combined in
order to produce a basis for comparison with the Interper-
sonal Process Laboratory (IPL) and the lecture experiences.

The second experimental hypothesis concerning
the improvement of student perceptions dealt specifically
with the auto-instructional phase of the course. Table 6
presents the data for Hypothesis 10.

The only question concerning features of "The
Task Demands of Teaching" phase of the course that elicited
responses that were significantly different at the a = .05
level for subjects in viable learning cells and subjects
in non-viable learning cells and the control group in
combination was, "How do you feel about the testing-
tutorial system used in ED 200?" The response scale
ranged from 1, "Very Unfavorable," to 5, "Very Favorable."
Although subjects in viable learning cells seemed to find

the testing-tutorial system more favorable than their
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Table 6. Variable matrix for hypothesis 10: End-Term
Evaluation ratings of selected features of
"The Task Demands of Teaching" phase of the
course by viable and non-viable learning cells.

Dependent Measure n x S.D.

Adequacy of Exams
Non-Viable and Control 70 1.200 .469
Viable 26 1.423 .703
ANOVA: df=§%, F=3.219,NS

Fairness of Grading System
Non-Viable and Control 70 1.086 .371
Viable 26 1.115 .432
ANOVA: df= 1, F=,111, NS
97

Subject Matter Competency
of Tutors
Non-Viable and Control 67 2.299 .652
Viable 26 2.500 .648
ANOVA: df=g%, F=1.796,NS

Testing-Tutorial System
Non-Viable and Control 69 3.406 3.406
Viable 26 4.154 4.154
ANOVA: df=§%, F=7.019, S

Number of Carrels Taken
Non-Viable and Control 70 2.843 1.594
Viable 26 3.192 1.327
ANOVA: df=§%, F=.992, NS
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counterparts in the other treatment group, these data
must be regarded with caution for several reasons. The
sample sizes are relatively small. Secondly, the range
of responses, i.e., a five point scale, is larger than
the three point scale employed in the other measures,
and thus may permit greater variability in responses.
Finally, the term "testing-tutorial system" may, and
probably does, mean different things to participants and
non-participants in learning cells; i.e., learning cell
participants may perceive the term as referring to the
learning cell strategy, whereas non-participants may
interpret the question in relation to carrel reinstruc-
tion procedures.

The last question regarding specific features of
"The Task Demands of Teaching" phase of the course was,
v"How many of the carrels did you take?" Potential res-
ponses to this question included the following: 1, "All
of them"; 2, "7-8"; 3, "4-6"; 4, "1-3; and 5, "None."
Thus, the means reported in Table 6 do not directly repre-
sent the true number of carrels taken; they represent
ranges of carrels taken instead. It is also important
to note that the magnitude of the reported mean is inverse-
ly related to the number of carrels taken. The difference
between these groups on this measure was not significant,
as Table 6 illustrates.

In addition to items on the End-Term Evaluation,
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items concerning learner perceptions of other features

of the course were included in a Post-Instruction Ques-

tionnaire. The three items consisted of the following
statements: "There should be more opportunities for dis-
cussion of carrel-textbook concepts."; "The Interpersonal
Process Laboratory and the carrel-textbook-tutorial phase
of the course seem to be interrelated."; and "The carrel
textbook concepts should be considered in respect to per-
sonal experiences." The response scale ranged from 1,
"Strongly Agree" to 5, "Strongly Disagree." Sample sizes,
means, standard deviations, and ANOVA results of non-viable
and viable learning cells for each unit are reported in
Table 7.

Table 8 presents sample sizes, means, standard
deviations and ANOVA results for Hypothesis 12. No sig-
nificant differences (a = .05) were found between treat-
ment groups on the three items from Part III of the End-

Term Evaluation.

In summary, four experimental hypotheses which
reflected the expectation that the learning cell experi-

ence would improve student perceptions of The Individual

and the School course were examined. In each one, differ-

ences in dependent measures between viable learning cell
subjects and non-viable subjects (or non-viable and con-
trol subjects combined) were not significant at the

o = .05 level.

5
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Table 8. Variable matrix for hypothesis 12: End-Term
Evaluation ratings of the overall Education
200 course by viable and non-viable learning
cell subjects.

Dependent Measure n X S.D.
Effect of Education 200
on Desire to Teach
Non-Viable and Control 71 1.493 .715
Viable 26 1.346 .562
ANOVA df = 1, F = .893, NS
3%
Contribution of Education 200
to Ability to Teach
Non-Viable and Control 71 1.127 .335
Viable 26 1.077 272
ANOVA df = 1, F = .463, NS
9%
Comparison of Education 200
with Other Courses Taken
at MSU
Non-Viable and Control 71 1.535 .629
Viable 26 1. 346 .485

ANOVA df = 1, F = 1.926, NS
35
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Discussion

No significant differences between viable and
non-viable learning cell treatments were detected in
terms of six dependent measures that were presumed to
be indicative of effective learning.

With the possible exception of the hypotheses
involving the number of test items incorrect and the
mastery/non-mastery scores, the sample sizes for the
statistical tests were relatively small, thus increasing
the likelihood of finding no significant differences bet-
ween treatments. The range of possible responses on the

Unit Reactionnaires may also have been too narrow to de-

tect differences between treatments. Essentially the
same problem may exist for the other two dependent meas-
ures, test items incorrect, and mastery/non-mastery scores;
i.e., one would expect little variability in achievement
scores when a mastery-based testing model is employed.

Data from the case study and exploratory research
phase of the investigation indicated that a great number
of students felt that the course material was well pre-
ented and easy to learn. Thus, the unit content may have
already been presented in a variety of contexts and the
relevance and understading of the content may have com-
municated as well.

With respect to the learner's perceived ability
to exert an appropriate amount of personal control over
his or her learning, it is possible that a viable learn-

ing cell member could actually have less personal control

3
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over his learning because of pressures to accommodate
the wishes of his partner. Another alternative explan-
ation is that non-viable dyad members may exert more
control over their learning by not participating in a
learning cell.

It was expected that implementation of the learn-
ing cell approach would alleviate certain course adminis-
trative problems. However, this prediction was not sup-
ported by the results of this study.

One dependent measure, the number of reinstruc-
tions for each unit of instruction, provided a rough
index of how much staff time would be required to tutor
a student who failed to achieve mastery. It was presumed
that in the learning cell, partners would monitor each
other's learning, thus reducing the number of inadequate-
ly prepared test-takers. However, the number of rein-
structions is a function of test scores and one can anti-
cipate little variability on mastery test performances
since this instructional model seeks to bring most learn-
ers to the prespecified criterion level. It is also pos-
sible that partners were either unable or unwilling to
accurately monitor the other dyad member's mastery of the
objectives.

Viable dyad members were expected to take Unit

Mastery Evaluations relatively early in the term because

of the pressures to keep up with one's partner. However,
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it seems likely that, in some cases, learners may have
actually slowed down their partners.

Four experimental hypotheses were tested which
reflected the expectation that learning cell participants
would tend to find their learning experiences and percep-
tions of the course to be more positive than would non-
participants. In each one, differences on dependent
measures between treatment groups were not significant.
These results are not surprising since tests of other hy-
potheses did not establish that participants in learning
cells had more productive, enjoyable, and relevant learn-
ing experiences that did non-participants. In addition,
the ranges of many of the scales employed in the depen-
dent measures were quite small, thus making it more diffi-
cult to detect differences between treatment groups.

In summary, the addition of the learning cell
approach to "The Task Demands of Teaching"” phase of The

Individual and the School course was generally expected

to result in (1) effective learning, (2) alleviation of
course administrative difficulties, and (3) improved
student perceptions of the course. Twelve specific hypo-
theses concerning these general expectations were formu-
lated and tested and, in no case, was the null hypothesis

rejected at the a = .05 level of significance.
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General Research Questions

Another objective of the study was to investigate
the characteristics and dynamics of learning cells as
they operated within the natural educational environment

available in The Individual and the School course. Six

Activities Logs were included in each "primary" subject's

packet in order to record information on learning cell
encounters. This information was relevant to a series of
general research questions. With the relatively large
loss of experimental subjects, a decision was made to
interview several learning cell participants in an effort
to gain additional insights into learning cells. Data

that were collected via these interviews and Activities

Logs provided the primary sources for answers to a number
of general research questions.

Nineteen research questions of a general nature
were investigated. These questions were primarily explor-
atory and were formulated to serve more as guidelines for
inquiry rather than as bases for controlled experimenta-
tion. The characteristics and dynamics of learning cells
served as the central foci of these questions. Data were

principally derived from two sources, (1) Activities Logs,

and (2) interviews with a number of students who had been
selected for participation in the study.
Interviews were conducted toward the end of the

course. The investigator talked with sixteen students
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who had been asked to work in learning cells during the
term. Of these sixteen students, four had not been in a
learning cell for any of the three units of instruction,
three had worked on only one unit, two had worked on two
units, and eight of these students had studied in a learn-
ing cell for all three units of instruction. Since stud-
ent schedules were quite full at the end of the term,

five students were interviewed by telephone. Ten students
were interviewed in person, and one student was initially
interviewed by telephone and later interviewed in person.
Interviews ranged from 20 minutes to 1 hour in duration;
personal interviews consistently lasted over a half hour.

Student comments were recorded on an Interview Schedule.

In reporting the data from these interviews, an attempt
was made to present an account of student responses which
were either frequently emphasized or appeared to be of
particular importance to the student.

In general, data from the Activities Logs were

employed to answer the first ten exploratory research
questions. Answers for questions 11 through 18 were pri-
marily derived from comments that were made by students
who were interviewed. However, all pertinent and reli-
able information, regardless of source, was used to ans-
wer a question. Thus, the data base for these general
questions differed little from the one that was employed

in the two case studies.
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The first exploratory research question was the
following:

1. What proportion of potential learning cells
were viable during the term?

Of the 50 learning cells that were originally
selected for participation in the study, only seventeen
were viable sometime during the term. Fifteen viable
learning cells completed Unit II, but that number was re-
duced to thirteen for Unit III, and eventually to eleven
for Unit IV. Only nine of these learning cells met for
each of these three instructional units. Three other
learning cells met for two of the three instructional
units; the return to learning cells by these learners may
be attributed, in part, to their receipt of a letter from
the investigator that reaffirmed the expectation that they
were continuing to participate in the study. Three learn-
ing cells only met for one unit of instruction.

Although it is difficult to account for much of
the relatively large loss of experimental subjects, sev-
eral explanations are apparent. One "primary" dyad mem-
ber, i.e., an individual who was randomly selected for
participation in the study and thus responsible for sel-
ecting a partner, dropped the course during the second
week of the term. Five other potential learning cell pri-
mary members had already completed Units I and II before

the investigator could personally solicit their
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participation in the study, i.e., within two weeks after
the beginning of classes. One of these learners had
actually completed the entire "Task Demands of Teaching"
phase of the course by the second week.

Of the 44 potential primary partners that remained,
only two seemed to express serious reservations about
their ability to participate in the project. Both were
married students and felt that these added responsibil-
ities would prohibit their involvement. However, both of
them seemed to make sincere efforts to work in learning
cells, and one of them actually participated in a dyad
that was viable for all three units of instruction.

Personal letters were received from eight primary
partners regarding their inability to participate through-
out the term. Reasons for non-participation were many and
varied; frequently several reasons were mentioned. Outside
commitments and pressures were often discussed. The need
to bring up her grade point average was one of the reasons
given by one woman. Another learner felt that he studied
better by himself and found that the material was not
difficult enough to warrant a joint-study effort. One of
the most salient reasons seemed to be the difficulty in
locating a partner who would cooperate. Several of these
primary members reported that they could not find anyone
willing to undertake a learning cell experience. Others

indicated that another person had agreed to work in a
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learning cell, but actually had not. In one case, this
"tentative" partner had completed all of the units on
her own before the primary partner had discovered it.
In two other cases, primary partners indicated that they
had waited for several weeks for their partners to begin
working in the learning cell, and they were eventually
forced to go ahead on their own in order to complete the
course.

The second general research question was the
following:

2, Where did learning cell activities take place?

Table 9 shows the distribution of locations where
learning cell activities occurred. Since each member of
a viable learning cell was requested in independently

complete and submit an Activities Log for each unit of

instruction, the data reported in Table 9 may include in-
put from either one or both members of a learning cell.
Dormitory rooms and lounges were the most frequently sel-
ected sites for learning cell sessions. The library,
classrooms, and locations associated with the course, i.e.,
the carrel room, IPL room, and hallway outside of the
carrel testing room, also were frequently chosen.
Table 10 presents the summary data that are per-

tinent to the following three general research questions:

3. How long did learning cell meetings last?

4. How much time was actually spent in studying
together?
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Table 9. Percentage distribution of study places by

unit.

Unit II Unit III Unit IV Total

Place n=26 n=23 n=21 n=70
Dorm Room or Lounge 57.7% 52.2% 66.7% 58.6%
Library 19.2% - 19.0% 12.9%
Apartment - 8.7% - 2.9%
Carrel Room 11.5% 4.3% 4.8% 7.1%
Outdoors - 8.7% - 2.9%
Hallway - 8.7% - 2.9%
Classroom 11.5% 13.0% 9.5% 11.4%
IPL Room - 4.3% - 1.4%
Total 99.9% 99.9% 100.0% 100.1%

5. How much time was spent in advance preparation
for learning cell sessions?

The duration of study sessions, as well as time
devoted to advance preparation, may be due, in part, to
the nature and volume of material presented in particular
units of instruction, so it is difficult to draw any def-
inite conclusions. The percentage of time actually spent
in studying together during a learning cell session ap-
pears to have increased somewhat from 73.21% for Unit II,
to 82.39% for Unit III, and finally 85.86% for Unit IV.
This trend may suggest that, as the number of learning

cell encounters increase, dyads tend to more effectively
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use their time together. However, mounting time pres-
sures toward the end of the term may have also been an
influential factor in this trend.

The next general research question was:

6. What kinds of activities were done in advance
preparation for learning cell sessions?

Table 11 indicates that a relatively large per-
centage of advance preparation efforts consisted of going

over the text, Education 200: The Individual and the

School (Henderson, 1972). However, many of the categories
of preparation activities are not mutually exclusive, e.g.,
reviewing pretests, self-tests, mini-lessons, unit ob-
jectives and necessary conditions of process concepts;
making notes and outlines on the material; and noting
questions and problems are all activities that may be in-
cluded under the category "going over the text." Many
dyad members reported two or more advance preparation ac-
tivities.
7. What kinds of activities were done in learning

cells?

As Table 12 suggests, learning cells spent much
of their learning-teaching sessions asking each other
questions on the unit content, reviewing unit pretests or
self-tests, sharing notes on the material, and discussing
points in the material that were unclear. Discussion of
situations in which the unit material could be applied

accounted for only 8.3% of all activities reported, a
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Table 11. Percentage distribution of advance prepar-
ation activities by unit.

Unit II Unit III Unit IV Total
Preparation Activity n=42 n=26 n=29 n=97
Went Over Text 42.9% 42.3% 37.9% 41.2%
Pretest or Self-Test 11.9% 7.7% 13.8% 11.3%
Objectives 4,8% - - 2.1%
Mini-Lessons/Neces-
sary Conditions 7.1% 3.8% 10.3% 7.2%
Carrels 2.4% - 3.4% 2.1%
Outline or Notes 16.7% 23.1% 24.1% 20.6%
Noted Questions and
Problems 11.9% 19.2% 10.3% 13.4%
Examples from Past
Experiences 2.4% - - 1.0%
Outside References - 3.8% - 1.0%
Total 100.1% 99.9% 99.8% 99.9%
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Table 12. Percentage distribution of study session
activities by unit.

Study Unit II Unit III Unit IV Total

Session
Activities n=100 n=96 n=94 n=289
Read Text 9.0% 13.5% 10.6% 11.1%
Carrel Films or

Slides 3.0% 2.1% 2.1% 2.1%
Questions on Material 22.0% 21.9% 17.0% 20.4%
Pretest or Self-Test 24.0% 18.8% 21.3% 21.5%
Shared Notes 7.0% 12.5% 14.9% 11.4%
Discussed

Applications 9.0% 8.3% 7.4% 8.3%
Outside Materials 1.0% 1.0% 3.2% 1.7%
Discussed Unclear

Points 19.0% 19.8% 22.3% 20.4%
Other 6.0% 2.1% 1.1% 3.1%

Total 100.0% 100.0% 99.9% 100.0%
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fact which suggests that at least one of the potentially
valuable features of the learning cell approach was not
fully utilized. No large shifts in learning cell activ-
ities occurred as learning cells progressed through the
instructional units, although asking each other questions
on unit material decreased somewhat and there was a slight

increase in note sharing.

8. Did learning cells study additional subject
matter areas together?

Only one learning cell reported that it had

studied together for a course other than The Individual

and the School. The course was in vocational education

and the dyad devoted the one session to preparation for
the final examination. In a personal interview at the
end of the term another student, who was randomly selec-
ted for participation in the study but who had not worked
in a learning cell, stated that in the past she and her
roommate had formed a learning cell to study economics,
Russian history, and psychology; she reported that her
grades in the latter two courses were her best ever.

This student noted that she did not form a learning cell

for The Individual and the School course, however, because

the material was well presented in the text; it was like

having a "partner in the book."

9. Was there evidence of reciprocal relationships
in learning cells?
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Four questions on the Activities Log were design-

ed to assess the nature of the relationship between learn-
ing cell partners. Table 13 presents the percentages of
affirmative and negative responses to each item. A large
percentage of viable learning cell members perceived their
partner as being adequately prepared for the study ses-
sions, willing to spend time making sure that the material
was understood by their partner, and also capable of
explaining it in an understandable way. A sizeable, but
relatively smaller percentage of viable learning cell mem-
bers also saw themselves as being able to make a useful
contribution to their partner's mastery of the unit ob-

jectives.

10. What were dyad members' impressions of their
joint study sessions?

A relatively large number of members of viable
learning cells found their study sessions to be helpful,
as Table 14 indicates. Many also rated their sessions as
being fun, but this perception appears to have diminished
as the term progressed. Very few participants considered
the sessions to be challenging, and although this per-
ception changed somewhat for Unit IV, this may simply be
a function of the more difficult material contained in
that unit. A relatively high number of learners rated
their study session for Unit II as being a waste of time.

Viable dyad members for Units III and IV tended to find
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Table 13. Perceptions of learning cell members regard-
ing aspects of reciprocity.

Rating Category Unit II Unit III Unit IV Total

Adequacy of Your

Partner's Prepar-

ation: n=26 n=21 n=20 n=67
Adequate 92.3% 95.2% 85.0% 91.0%
Inadequate 7.7% 4.8% 15.0% 9.0%
Total 100.0% 100.0% 100.0% 100.0%

Your Partner's

Willingness To

Spend Time

Teaching: n=25 n=22 n=20 n=67
Willing 96.0% 95.5% 100.0% 97.0%
Unwilling 4,.0% 4.5% 0.0% 3.0%
Total 100.0% 100.0% 100.0% 100.0%

Your Partner's

Ability To Explain

Material: n=23 n=20 n=20 n=63
Able To Explain 91.3% 95.0% 95.0% 93.7%
Unable To Explain 8.7% 5.0% 5.0% 6.4%
Total 100.0% 100.0% 100.0% 100.1%

Your Ability To

Contribute to Your

Partner's Mastery

of the Objectives: n=24 n=21 n=20 n=65
Able To Contribute 79.2% 90.5% 85.08% 84.6%
Unable To
Contribute 20.8% 9.5% 15.08% 15.4%
Total 100.0% 100.0% 100.0% 100.0%
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Table 14. Percentage distribution of study session
ratings by unit.

Unit II Unit III Unit IV Total

Rating n=45 n=42 n=41 n=128
Helpful 37.8% 42.9% 39.0% 39.8%
A Waste of Time 17.8% 7.1% 4.9% 10.2%
Fun 17.8% 28.6% 12.2% 19.5%
Inconvenient 17.8% 14.3% 22.0% 18.0%
Boring 6.7% 4.8% 9.8% 7.0%
Challenging 2.2% 2.4% 12.2% 5.5%

Total 100.1% 100.1% 100.1% 100.0%

their sessions less of a waste of time. However, it is
likely that those individuals who had initially perceived
the learning cell experience as being a waste of time
would tend to discontinue meeting together and thus not
be represented in the ratings for the last two units of
instruction. One rating that was both sizeable and con-
sistent was the inconvenience caused by the learning cell
meeting, primarily because of difficulties in finding

times when both partners could meet.

11. What did dyad members like best about the
learning cell experience?

Those students who were interviewed most frequent-

ly mentioned that one of the best features of the learning
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cell was the opportunity it afforded to clarify course
concepts through discussion. Several learners also
stated that they were able to understand the material
better since they had to explain it to their partner.

One individual reported that she felt more confident
about her understanding of the material because her
ideas received reinforcement from her partner. The
social benefits of working in dyads were cited by stud-
ents who found the experience to be disappointing aca-
demically. Those with more positive feelings about the
educational value of the learning cell experience also
frequently emphasized social aspects. Several close
friendships appear to have evolved out of learning cells.
One learner noted that working in a learning cell was
much better than studying alone and two other learners
stated that they enjoyed learning the material with some-

one who was at the same level of understanding.

12. What did dyad members do together that worked
best?

Two activities appear to have been particularly
effective: asking each other questions on material that
was unclear; and working through pretest and self-test
items together until agreement was obtained. Both of
these activities seemed to help the learners clarify

important concepts.

?‘5
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13. What were dyad members' opinions about the

kinds of interpersonal relationships that

were most effective for dyadic studying?

One frequent response to this question was that
both partners needed to be seriously committed to learn-
ing the material. Another related response that was of-
ten expressed was the sharing of similar viewpoints on
moral and philosophical matters. A large number of com-
ments were concerned with the discomfort that was felt
when one's partner had a slower study pace; i.e., many
learners hated to pressure their partners to keep up.
Several students mentioned that a really good interper-
sonal relationship between dyad members can often present

problems because partners are more likely to go off on

tangents instead of studying the material.

14. What were dyad members' opinions about the

amount of structure that was necessary for

productive learning-teaching experiences?

Of the 17 learning cells that were viable some-
time during the term, 10 had been assigned to Treatment
#1, the structured learning cell procedure. Six of these
dyads completed all three units of instruction as members
of learning cells. However, it appears as if only one
of these six learning cells followed the "structured"
guidelines (Appendix D) that were provided in their pac-
kets, and that was only for Unit II. Several reasons are

suggested by the data as to why these learners did not

follow the guidelines. In the interviews, one student
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stated that she and her partner just did not feel that
the activities were relevant; they already knew what
they wanted to get out of the study session, and the
activities suggested in the guidelines appeared to be
too structured for them.

The structured activities were designed to pro-
vide opportunities for learning cell members to practice
using major course concepts in realistic situations. Yet,
the learning cell that tried the structured activities
during the Unit II study session also reported that these
activities seemed irrelevant. During her interview, a
member of this particular dyad stated that she and her
partner were primarily interested in doing what was needed
to pass the test, and they felt that performance of these
additional activities was not necessary to reach that
goal. Another student reported that she and her part-
ner went over the guidelines, and decided that too much
work was involved.

Although a few interviewees acknowledged that
structured activities might be beneficial for some learn-
ers, almost everyone felt that the dyad should have con-
trol over the activities that it pursues. One student
from the unstructured group stated that people probably
would not do the learning cell if activities were more
highly specified. Another student saw value in being pro-

vided with a topic and recommendations as to ways to
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approach the material. Another student felt that part-
ners should have been assigned and that suggestions should
have been provided concerning time limits for completion
of units. Finally, a number of students mentioned that
the unit objectives seemed to provide all the structure
that was necessary; the objectives seemed to make it clear

as to what needed to be done in order to learn the material.

15. What were dyad members' opinions about the kinds
of situations in which learning cells were most
appropriate?

A large variety of opinions were offered in res-
ponse to this question. Several students felt that infor-
mal settings, preferably quiet ones, were appropriate.
Others emphasized the use of learning cells in the class-
room, e.g., working with timid children, individuals who
were not motivated to work independently, and students who
were slow learners or ineffective test-takers. One person
thought that the learning cell would work well with part-
ners from different ethnic backgrounds.

A number of students indicated that the learning

cell we a good teaching strategy, but inappropriate for

The Individual and the School because the material was al-

ready well presented and rather easy to learn by oneself.
One student saw the learning cell as most useful for learn-
ing new material and another student thought that the
learning cell could be best used in subjects such as science

and math where the correct answers are rather straight-forward.
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16. How did dyad members perceive themselves using

learning cell strategies in their own teaching?

Many students felt that they could use the learn-
ing cell approach with colleagues, i.e., working together
in preparing for team-teaching efforts and developing new
proérams. A large number of students equated the learn-
ing cell strategy with tutoring and suggested that stud-
ents could be quite effective in working with peers who
were either slow learners, extremely timid, or unconfident
about their abilities. One interviewee felt that peer
instruction was particularly attractive because it broke
down barriers that usually exist between teachers and
students, and thus permitted the student to receive feed-
back in a less degrading, yet responsive way. Another
interviewee indicated that she would have her students use
the learning cell approach in covering assigned library

readings on topics that were introduced in class lectures.

17. What did dyad members like least about learning
cell approaches?

Several problems with the learning cell strategy
were clearly evident. A number of students stressed that
it was difficult to find a time and place to meet which
was convenient for both partners. Several others empha-
sized that partners were often unprepared for the learn-
ing cell study sessions and thus a great deal of time was
lost. Another related complaint concerned difficulties

with partners who were behind in their studies, thus

f
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causing unnecessary delays for the other member of the
dyad. Several students stated that they already knew

the material quite well before meeting with their part-
ner, and thus additional coverage of the topic was a
waste of time. Other students expressed great discomfort

in having to ask a partner to work with them.

1

18. What did dyad members do that was least
successful?

Most interviewees had little to say in response
to this question. One student did mention, however, that
just going over the reading material was a waste of time

since much of it did not seem to be on the Unit Mastery

Evaluations. She felt that the sessions were much more

productive when she and her partner worked together on
unit self-tests. Another student felt that watching car-
rels together was unhelpful. However, she seemed to find
discussion of text material to be quite productive. A
student who was assigned to the structured learning cell
procedure stated that the behavior modification strategy
that was suggested in the "structured" guidelines did not
work because she and her partner could not find anything
in their behavior that they wanted to change. In general,
it appears as if most students tended to stick with the
same kind of learning cell activities for each unit. If
their initial activities were ineffective, learners tend-

ed to drop out of the learning cell, and vice versa.
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Case Studies

Two case studies are presented in order to illus-
trate some of the distinctive features of the learning
cell as it operated within a natural educational environ-
ment. The first case study involves a dyad that appears
to have had many of the characteristics of a successful
learning cell (Kingsbury, 1968; Goldschmid, 1971; Scher-
merhorn, 1971; Alexander, et al., submitted for publica-
tion). The second case study involves a set of dyadic
relationships that are more difficult to categorize. The
dyad in the first case study was a "viable" learning cell
for each of the last three instructional units; i.e., for

each of these units at least one Activities Log was re-

ceived from a dyad member, at least one Unit Mastery Evalu-

ation was taken by a dyad member, and only the same indivi-
duals worked together for these units. In contrast, the
second case study involves four learners, two of whom
participated in two different dyads during the term.

Both case studies are derived from relatively
large and fairly complete sets of data; this is one reason
why they were selected for special consideration in the
present investigation. However, a more important factor
in their selection was their potential as sources for
understanding some of the seemingly more critical features
of the learning cell. The first case study presents an

example of a productive mutual learning and teaching
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relationship and, as such, allows the investigator to
focus on positive examples of important features in the
learning cell. The second case study, however, considers
a set of dyadic relationships and activities that were
somewhat less academically productive. Case study #2 is
not a true counter-example of a learning cell, instead

it illustrates a series of learning relationships that
have both their good and bad points. The investigation

of a dyadic learning situation that was neither a clear
failure nor a clear success allows one to assess the rel-
ative contribution of various factors in the relationship,
and perhaps, thus attain greater insight into the critical
features that characterize its operation. The second case
study was selected on this basis.

These two case studies should not be viewed as
complete descriptions of the learning situations that
existed for these sets of learners. For the most part,
both studies are post hoc examinations based on data col-
lected as part of the experimental phase of the overall
project. Thus, no information of an ongoing observational
nature is considered. Much of the data were collected in
personal interviews with the "primary," i.e., randomly

selected, member of the dyad, although the Activities Logs

of each participant also provided useful information con-
cerning the operation of the learning encounter. Supple-

mental information was derived from student records,
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course records, and student responses on measurement
instruments that were employed in the experimental phase

of the overall project.

Case Study #1

This learning cell was one of the more successful
dyads that participated in the overall study. Both mem-

bers performed well on all Unit Mastery Evaluations and

had mutually favorable comments about their joint study
endeavors.

The "primary" member of this learning cell, i.e.,
that individual who was randomly selected for participa-
tion in the overall research investigation, was a single
male physical science major; he was in a dual enrollment
program with the College of Education. Brian was a senior
and an upper division candidate for a provisional teaching
certificate. He had a 2.75 grade point average at Michi-
gan State University.

Otto, the other member of this learning cell, was
a single male secondary education and curriculum major.
He, like his partner, was an upper division candidate for
a provisional teaching certificate. Otto was a junior
and had a 3.06 grade point average at Michigan State.

Both men were members of the same Interpersonal
Process Laboratory and had talked together before Brian

asked Otto to work with him in the learning cell.
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Brian indicated that his selection was based on the per-
ception that Otto would be both a good influence on him
and a good worker. Brian further indicated that Otto
was his first choice for a partner, although he felt
that he probably would have had a good experience with
most potential partners. Brian also mentioned that he
liked theopportunity to choose who worked with him in £
the learning cell.

With the exception of Unit I, in which the learn- g
ing cell members worked independently, both men attained

mastery on the first trial of every Unit Mastery Evalu-

ation taken after they had worked together in the learn-

ing cell. Brian took the Unit I Evaluation twenty-three

days after classes began and passed it on the first trial.
Otto, however, waited twelve additional days before tak-

ing the Unit I Evaluation and passed the exam on the

second trial after undergoing reinstruction in the carrel
testing room. Within three days, both men had studied
together in their learning cell for the first time and

then successfully passed the Unit II Mastery Evaluation

on the first trial. Two Weeks later both men finished

the course, each passing the exams for Unit III and Unit
IV on the first trial. For these last three instructional
units, the dyad members maintained similar rates of unit
completion and both finished the course two full weeks

before the end of the term.
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Partners reported different dates for their
learning cell session on Unit II., It seems likely that
the session took place on the day that Otto took the

Unit I Evaluation since Brian reported this date in his

Activities Log and the date that Otto reported was seven

days before he first took the Unit I Evaluation. If this

interpretation is correct, both members of the learning

cell successfully passed the Unit II Evaluation within

three days of the study session; Otto passed the exam
one day earlier than Brian.

The learning cell session for Unit III took place
in the carrel room on the same day that both men passed

the Unit III Mastery Evaluation. During the next nine

days, both men worked in their learning cell on three
different days in the carrel room, finally completing the

Unit IV Mastery Evaluation after this last session.

Although there is a risk of over-generalizing,
the sequence of study sessions and testing that this
learning cell followed seems to indicate that there was a
progressive increase in learning cell efficiency. It
appears as though Brian had to wait for Otto to finish
Unit I before they could begin to work in their learning
cell. Although Brian did not mention this specifically,
he did indicate that one of the biggest problems he experi-
enced was arranging mutual hours with his partner and he

also stated that he did not want to force his partner to
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keep up with him. However, after this early delay, both
men seemed to maintain the same study pace for the rest
of the term. As they progressed through each unit of
instruction, dyad members also began to utilize their
learning cell as a review session just before taking the
examination. Upon reaching Unit IV, the number of learn-
ing cell sessions had increased to three, a possible indi-
cation that both members were finding the learning cell
to be a useful approach for learning unit content. How-
ever, it should be noted that Unit IV contains relatively
difficult material, six principles of learning, thus dyad
members may have simply decided to space out their cover-
age of the topic into three distinct sessions.

The efforts of dyad members to maintain the same
study pace seems to suggest that there was an element of
concern about not holding up one's partner. The efforts
to maintain similar study paces may also indicate a commit-
ment to hold up one's own part in the joint endeavor, an
example of the need to reciprocate (Bruner, 1968), in
this instance, an indirect attempt to make a useful con-
tribution to the partner's learning.

There were several indications of "generalized
reciprocity," (Sahlins, 1965), i.e., an actor giving assis-
tance and, if possible or necessary, receiving assistance
in return. Dyad members consistently indicated on their

Activities Logs (Otto did not submit one for Unit IV) for
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learning cell sessions that their partner was willing to
spend time making sure that the other partner understood
the material and that the partner was, in fact, able to
explain the material in such a way that it could be
readily understood. In addition, dyad members also felt
that they themselves were able to make a useful contribu-
tion to their partner's mastery of the unit objectives.
Dyad members consistently felt that their part-
ners were adequately prepared for the learning cell ses-
sions. Their partner's reports of the time spent on ad-
vance preparation for the sessions tend to support this
belief. With the exception of Brian's report on his

Unit IV Activities Log that he did not prepare in advance

for those last three study sessions, the minimum amount

of time devoted to advance preparation for a learning cell
sessions was 60 minutes. The maximum time reported was
300 minutes. Initially, Brian tended to spend two to

five times longer than Otto in advance preparation.

Both members of the learning cell utilized the
text in preparation for their joint learning sessions.
Otto tended to skim the text, take the pretests, and study
the mini-lessons in the text. For Unit II, Brian report-
ed similar preparations, although he read the text thor-
oughly instead of skimming it. This probably explains
why Brian spent so much time in advance preparation for

this unit, 300 minutes. Brian switched to a skimming
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strategy for Unit III, and beginning with this unit of
instruction, his preparation activities closely approx-
imated those of Otto. Both men also began to utilize
their Interpersonal Process Laboratory instructor's notes
in their preparations for learning cell meetings. As
noted earlier, Brian reported no advance preparation for

Unit IV; Otto did not turn in an Activities Log for that

particular unit.

e e R

Although there was no evidence of advance prepar-
ation on Unit IV materials, it is noteworthy that this
was also the only unit in which the learning cell met on
three different occasions. As in previous units of study,
these learning cell meetings took place in the carrel
room where these particular dyad members spent a great
deal of their learning cell session watching instruction-
al films and slides. Brian reported that he and Otto
consistently went through the carrels together, and that
this was the learning cell activity that seemed to work
best. He remarked that this joint endeavor was valuable
in that each member would see different things in the
films and thus it was easier to recall examples from the
films that illustrated the concepts under consideration.
He felt that more information and different viewpoints
were presented when the two of them worked together on
the films, an observation which is consistent with expec-

tations generated by Moore and Anderson's (1969)
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"perspectives principle." It is also interesting to
note that this learning cell was practically the only
viable dyad to use carrel films or slides and, in addi-
tion, this was one of the few viable dyads to conduct
their joint sessions in the carrel room.

Otto and Brian did not always agree in their
reports concerning other, additional activities pursued
in their learning cell. However, it appears as though
a relatively large amount of time was devoted to resolu-
tion of questions on unit material and pretests. Both
members consistently reported discussions of situations
in which unit content could be applied; often they used
personal examples to illustrate these applications. As
the term progressed, dyad members began to share notes
with one another on unit material.

In addition to the advantages of considering the
subject matter from different perspectives and filling
in missing gaps, Brian noted that another feature he
liked about the learning cell arrangement was the oppor-
tunity to get feedback from his partner. He felt that
both the criticisms and reinforcement that his ideas re-
ceived were quite helpful. Otto also rated the sessions
as being quite helpful; he indicated that he found each
learning cell session to be fun as well.

Otto and Brian appeared to encounter few problems

in working together. Both men were off-campus students

‘5
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and seemed to enjoy the opportunity to make regular con-
tact for study sessions. It is interesting to note that
another learning cell composed of off-campus students
also proved to be highly successful, even though the
"primary" partner expressed serious reservations about
his ability to participate when the study was first dis-
cussed with him.

One difficulty that Otto and Brian experienced
in meeting together was that of finding mutual free time,
but they rated this as a minor problem and only reported
it for one study session. The biggest problem with the
learning cell arrangement appeared to be an initial un-
comfortableness in working with a new person, not only in
terms of arranging hours, but also in expressing oneself
to his partner. Brian considered this to be a normal
reaction; one that required a little extra effort to over-
come. He acknowledged that, in some cases, personality
conflicts and different schedules could hamper the effec-
tiveness of a learning cell, but he did not see these as
problems for Otto and himself.

Very few things seemed to go wrong in this learn-
ing cell. At the end of the term the dyad worked much
faster than previously, and this pace caused Otto and
Brian to sacrifice their relationship somewhat, but once
again, this was only a minor problem. What really appears

to have been sacrificed during Unit IV because of time
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pressures was the freedom to go off on tangents in their
discussions. Both dyad members had common interests in
religion and evidently derived great satisfaction from
their interpersonal interactions on this topic. These
religious discussions seemed to be rather philosophical

in nature and this orientation apparently transferred to
the course content as well for Otto and Brian also devoted
much of their time sharing philosophical viewpoints on
education.

Given the objectives and options available in the
course, dyad members appeared to structure their learning
activities quite effectively, an outcome consistent with
the predictions of Shulman (1970) and Mager (1961). Even
though they participated in a mutual learning endeavor,
both partners seemed to retain their individuality. Each
used different study techniques; Otto liked to write out
all the answers to questions posed by either the text or
Brian, but Brian seemed comfortable with only discussing
them. Brian remarked that he would have felt constrained
if the learning cell experience had been more structured;
he would not have felt free to learn in a way that was
personally relevant. The unit objectives were considered
to be helpful since they supplied guidelines as to where
to concentrate efforts, and Brian saw value in being pro-
vided with options and alternatives. He did emphasize,

however, that he would be more likely to do these things
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if he had a chance to decide for himself; he did not want
to be told what to do. He noted that structured activi-
ties were primarily of benefit to procrastinating learners.
Although Brian and Otto did not follow the set of
structured learning procedures that constituted the treat-
ment to which they were assigned (Brian forgot to pick up
his packet of instructions when he turned in the Unit I

Mastery Evaluation), Brian felt that he probably would

have tried it since he saw value in practicing the con-
cepts in real situations. He expressed the feeling that
the course material was easy to learn, but was not design-
ed well enough for practical application. Brian doubted
if even 25% of the students in the course would actually
use "The Process Model" in their teaching since the con-
cepts were difficult to remember. He thought that many
learners would have remembered the material better if they
had had an opportunity to try out these concepts on peers
or other students.

The general reaction to the learning cell experi-
ence was quite positive. Given no personality conflicts,
Brian saw few limitations on the applicability of the
learning cell as an instructional strategy. He felt that
learning cells could be formed between professional teach-
ing colleagues in which resources and experiences could
be both shared and explored. He further noted that

learning cells could also be formed between classroom
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teachers and their students to produce a situation where
the teacher could learn as well as the students.

Both learners appeared to have enjoyed their
experiences in "The Task Demands of Teaching" phase of
the course, as well as in the Interpersonal Process Lab-
oratory. Although Brian did not find the two phases of
the course to be closely related, contrary to what one
might expect, his reports of learning cell sessions
seemed to demonstrate that many interpersonal communica-
tion skills were successfully employed by both Otto and
himself, e.g., honesty, openness, active listening, res-
pect for oneself and others, constructive use of feedback.
Both men seemed to have done well in each phase of the
course, but it is difficult to say which of the two
they enjoyed the most. Otto indicated that the carrels
contributed more to his thinking about education, a pos-
sible reflection of his positive evaluation of the learn-
ing cell experience, but he also had very positive feel-
ings in regard to the overall course. He felt that the
course intensified his desire to teach, and also contri-
buted to his ability to teach. He considered it to be
better than most courses that he had taken at the Univer-
sity.

The success of this learning cell could be attri-
buted to a number of factors. The interpersonal relation-

ship between cell members, based on similar interests, is
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particularly salient. A sense of reciprocity, a commit-
ment to one's partner's learning, is evident as well.

The consistent utilization of film and slide-tape in-
structional materials was a practice that appears to

have been quite successful and one which seemed to cap-
italize on the particular learning-teaching features of
the learning cell, yet it was also a strategy that seemed
to receive only minimal consideration by the other learn-
ing cells which participated in the investigation. This
was the only learning cell in the entire study to meet
more than once for the same unit of instruction, an
occurrence that may suggest the value that participants
saw in the learning cell approach, although it may also
have been a function of the more difficult unit content
or the reliance on the carrel mode of instruction. The
general attitude of the "primary" partner toward learn-
ing was exceptionally positive and his tendency to view
new and uncertain situations as potentially growth-
producing certainly must be taken into consideration when
assessing the characteristics of this particular learning

cell.

Case Study #2

The second case study focuses on four learners,
rather than two, and therefore the dyadic relationships

involved are somewhat more complicated than they were in
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the learning cell examined in the previous case study.
A series of joint learning sessions occurred between
various combinations of dyads, but no single dyad remained
intact for all of the instructional units offered in the
course. Two learners participated in two different
learning dyads; the remaining two learners began the term
in learning cells, but did not continue to participate
for all units. One member of this latter group of learn-
ers did not complete Units III or IV during the term and
received an "incomplete" grade for "The Task Demands of
Teaching" phase of the course. Another of these four
learners passed that part of the course, but received an
"incomplete" grade in the Interpersonal Process Laboratory.
All of these events, viewed together, depict a series of
learning relationships that were relatively unstable, and
yet, quite complex. Although the dyads in this case
study were not "viable" according to the criteria estab-
lished in this overall research project, they do present
data that are not only interesting, but also relevant to
an understanding of learning cell dyads.

The following chart illustrates the nature of the
learning relationships among Donna, Vern, Karen, and Pam,
the four learners who are the subjects of this case

study:
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Total
Unit 1 Unit II Unit III Unit IV IPL Course
*Pam (1) Pam (1) :l -Pam - -Pam Pam -Pam
Karen (0) Karen(0)

Karen (0) - Karen(O)] -Karen -Karen

Donna Donna

*Donna (0) Donna(O%] Donna(0)= Donna(0)
Vern(1l) Vern(2) Vern(0) - Vern(l) Vern Vern
("*" indicates the "primary" learning cell member;

"-" indicates that the learner did not achieve mastery;
the number within the " ()" indicates the number of
reinstructions required before the learner achieved

mastery on the unit of study; and the "]" indicates
the members of a functional dyad.)

As the chart indicates, the dissolution of two
initial learning cells occurred before the learners began
to work on the fourth and final unit of instruction. It
was at this point that a member of each of these original
learning cells joined together to form another learning
cell. Although it is difficult to assess many of the fac-
tors that may have been involved in the breakdown of these
original learning cells, this chart does provide a helpful
starting point.

One pattern that is noticeable is that the two
learners who did not complete the term in learning cells

encountered difficulties on almost every Unit Mastery Evalu-

ation, whereas the two learners who worked in a learning
cell for each of the last three units appeared to do quite
well on these examinations. Pam and Vern both required
reinstruction on Unit II, but their partners did not. Pam

never completed Unit III or Unit IV, and although Vern
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achieved mastery on the first trial of the Unit III
examination, he once again needed reinstruction on Unit
IV. In contrast, Karen and Donna never needed reinstruc-
tion during the term, and it was they who eventually
joined together to form a new learning cell.

One possible explanation for these differences

in success on the Unit Mastery Evaluations might be that

Karen and Donna were simply better students than their
original learning cell partners. However, an examination
of grade point averages failed to confirm this expecta-
tion. Although Donna's 3.33 grade point average for 69
credit hours was considerably better than Vern's 2.44
grade point average for 42 credit hours, Pam, who did
not complete Units III and IV, had a respectable 3.02
grade point average based on 79 credit hours, and her
partner, Karen, had a 2.65 grade point average for 146
credit hours.

An examination of other demographic data for
each of these learners failed to suggest any plausible
explanation for the differences in initial success on

Unit Mastery Evaluations. Vern was a single male sopho-

more majoring in health, physical education, and recre-

ation; he was enrolled in a pre-education program. His

learning cell partner, Donna, was a single female sopho-
more who was also enrolled in a pre-education program.

Donna's major, however, was in natural resources and

T
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environmental education. Donna was the "primary" part-
ner in this dyad, and as such, had asked Vern to parti-
cipate in the mutual learning and teaching endeavor.

In the other original learning dyad, the "prim-
ary" partner was Pam, a single female sophomore enrolled
in a pre-education program; Pam's academic major was in
elementary and special education. Her partner, Karen,
was also an elementary and special education major, and
she too was unmarried. However, Karen was a senior, not
a sophomore, and she was therefore enrolled in an upper
division program.

Karen, Pam, Vern, and Donna were all members of
the same Interpersonal Process Laboratory. Each of them
had fairly positive attitudes toward their experiences in
the Interpersonal Process Laboratory and all except Donna
indicated that this aspect of the course contributed most
to their thinking about a career in education; Donna
indicated that the text made the greatest contribution
for her. Karen rated the IPL experience extremely high,
an interesting point in light of the fact that she was
the only one of these four students who did not feel that
she had adequately demonstrated the IPL learning objec-
tives throughout the term. Karen's perception was
shared by her IPL instructor as well, as indicated by
the "incomplete" grade that he assigned her for this

phase of the course.
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The rate of study for each unit of instruction,
at least for the earlier ones in which the original
learning dyads were in operation, appeared to be similar
for partners. Donna and Vern initially took the Unit I
Evaluation within four days of each other, and actually
were in a position to begin working in their learning
cell sooner than Otto and Brian,who comprised the dyad
in Case Study #l1l. However, Donna indicated at the end
of the term that she wished she had begun even earlier.
For Units II and III she and Vern differed by no more

than one day in terms of taking Unit Mastery Evaluations.

In comparison to Karen, Pam first took the Unit I

Mastery Evaluation fifteen days earlier, although both of

them also took the Unit II exam on the same day that
Karen completed Unit I. Their first learning cell ses-
sion had taken place during the previous day. A similar
pattern was evident for Unit III; Karen passed this Mas-

tery Evaluation within one day of their learning cell

meeting. However, Pam never completed this unit of study,
and it was at this point that the learning cell dissolved.

Donna and Vern tended to take their Unit Mastery

Evaluations within a day of their learning cell sessions,

even for Unit III, the point at which this learning dyad
also began to dissolve. It is surprising that this unit
of instruction, Unit III, was the only one in which Vern

passed the unit exam on the first trial, because one
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possible hypothesis that is suggested by the data is
that these two original learning cells began to break
down because one partner consistently required reinstruc-
tion on a unit, thus slowing down the pace at which the
learning cell could work on the units of instruction.
The data on number of reinstructions required
by a learner on each unit of study are interesting for
another reason as well. One of the manifestations of a
"generalized reciprocal" relationship (Sahlins, 1965)
would seem to be that dyad members would make special
efforts to make special efforts to make sure that their
partner adequately understood the material before that

partner actually took a Unit Mastery Evaluation. Yet,

the data indicate that one partner in each original dyad
almost consistently required additional help from a
course tutor before achieving mastery on unit exams,
whereas the other partner rarely, if ever, consulted

with a course tutor. However, it seems risky to conclude
that a "generalized," or even "balanced" (Sahlins, 1965),
type of reciprocity was necessarily absent in these
original learning dyads. In the first place, dyad mem-
bers may, in fact, be unable to accurately assess their
partner's understanding of the material and merely assume
that their partner's learning would be adequate for
achieving unit mastery when, in reality, it was not.

Secondly, there are other kinds of data which appear to
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present a somewhat contradictory impression. For example,
the reports of Pam and Karen concerning their learning
cell activities for Units II and III seem to suggest

that each of them was a contributing member of their

dyad. Although Pam did not reutrn an Activities Log for

Unit III, she indicated that on Unit II, Karen was ade-
quately prepared for their joint learning session and,
in addition, she was both willing and able to explain
the material in a way that was readily understandable.
Pam also noted that she, herself, had been able to make
a useful contribution to Karen's learning as well, a
fact that was confirmed by Karen in her reports for the
Unit II and Unit III sessions. Karen's perceptions were
thus quite similar to those of her partner; she felt that
Pam was also adequately prepared and both willing and
able to appropriately explain the course material.

Given these mutually positive reports and, yet,
the eventual dissolution of this learning cell, what can
be said about the nature of reciprocity as manifested in
the dyad? Certainly, no definite conclusions can be
drawn, particularly when one considers that the reports
of Otto and Brian were essentially the same as those of
Pam and Karen in respect to the questions which were
designed to assess the presence or absence of reciprocity.
In a second, informal, brief interview, Pam indicated

that the reason why she stopped working in her learning
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cell was that she was simply overwhelmed by pressures in
other courses and time commitments involved in her parti-
cipation on the women's swimming team. Thus, she felt it
was in Karen's best interests that she discontinue working
in the dyad; she indicated that she did not want to prevent
Karen from finishing the course by forcing Karen to wait
for her. Although Pam's motive might not have been "the
need to reciprocate," she appeared to manifest her con-
cern for her partner's learning endeavors by leaving the
learning cell rather than remaining in it.

Since Vern did not return any Activities Logs,

this other learning cell must be examined primarily from
Donna's viewpoint. The relationship between Vern and
Donna provides an interesting contrast to the one between
Pam and Karen. For Unit II, Donna reported that Vern was
inadequately prepared for the learning cell session and
that he was unable to explain the material in a way that
she could understand. Although she indicated that Vern
was willing to spend time with her on the material, she
felt that she could have completed the unit in less time
on her own. Donna did feel that she had made a useful
contribution to Vern's mastery of the objectives, but
remarked that she did "more explaining than studying."

It appears as though Donna perceived Vern to be a "neg-
ative reciprocator" (Sahlins, 1965); i.e., she seemed to

feel that he learned the course content at her expense
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and made little effort to teach her anything.

Donna rated their first learning cell session as
being inconvenient and a waste of time. She found their
second session to be helpful, but stated, "Although I
felt I knew the material already, it gave me a chance to
review it." The difficulties that Donna had in meeting
with Vern appeared to be primarily based on his relative-
ly different study pace. She noted that it was hard to
find a partner who could both study for and take the test
on the same day. For Unit III, Donna mentioned that she
had to wait three additional days beyond the time when
she felt that she was adequately mepared for the test in
order to study in the learning cell with Vern.

Donna reported no advance preparation for the
first learning cell session and only 30 minutes for the
second session; she did not mention what she actually did
to prepare for this latter session. This first study ses-
sion lasted for approximately two hours and occurred pri-
marily in the hallway outside of the carrel room, although
Donna also reported that some time was spent viewing
films in the carrels. According to Donna, of the two
hours devoted to the study session, onl& forty minutes
were actually spent in studying together. Since there
are indications that neither partner prepared in advance
for the joint-study session, it seems likely that much

of the remaining time was devoted to initial coverage of
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the material. Their activities in reviewing the unit
pretest and carrel programs seem to support this inter-
pretation. Donna did report, however, that she and Vern
asked each other questions on the material and discussed
unclear points, so at least some of the study session
consisted of endeavors more characteristic of learning
cell activities.

Their second study session, in which they covered
Unit III material, took place in Donna's room in the
residence hall. Donna reported that the entire 50 min-
ute study session was devoted to learning cell activities
such as reviewing the unit pretest and self-test, sharing
notes and asking each other questions on the unit material,
and discussing possible applications for the unit content.
Donna noted that in their learning cell it was unproduc-
tive to take the pretest initially. A more useful strat-
egy seemed to involve a quick scan of the pretest, study
of the concepts, and then completion of the pretest.
Some of this difficulty is probably attributable to the
relatively small amount of advance preparation for this
session.

Pam and Karen conducted their two study sessions
in dormitory rooms and lounges. Advanced preparation
for these sessions ranged in duration from one to two
hours and primarily consisted of looking over the text

with most of the attention focused upon consideration of




135

examples, concept definitions, and pretest items. The
Unit II session lasted for 45 minutes, but the session
for Unit III was extended to an hour and 40 minutes.
However, only 60 minutes of this latter session was de-
voted to actual study, whereas the first session totally
consisted of actual study. During this second session
time was spent in reading over the text in addition to
other activities which were also pursued in the first
session: asking questions on the unit content; review-
ing the pretest; and discussing unclear points in the
material. In addition, during this Unit III session,
Pam and Karen considered ways in which the course con-
tent could be applied to real situations. Both Pam and
Karen seemed to find these sessions to be helpful and
fun, but they also found them to be inconvenient, pri-
marily because of difficulties in arranging schedules.
Most of the dyads which participated in this
investigation also rated scheduling as being the biggest
problem with the learning cell approach. Pam and Donna
noted that it was difficult to find mutually convenient
study times. In addition, Pam mentioned that there were
occasional transportation problems involved and that it
was not always easy for students to maintain similar
paces in their study of the material, circumstances
which also seemed to militate against working together

in learning cells. Even for Unit IV, in which Karen and
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Donna seemed to successfully work together, Donna noted

that, "Pam had to pick me up and drive me home because

it was raining, and I didn't like inconveniencing her."
With the exception of this one problem, the

study session with the new partners appears to have been

quite successful. The meeting occurred in Karen's apart-

ment and lasted for two hours, an hour and a half of

which was actually spent in studying together. Donna

spent 10 minutes looking over the important concepts in

advance preparation; Karen did not submit an Activities

Log for Unit IV so specific information on her preparation
efforts is missing. Donna rated the session as being both
helpful and fun. Donna also felt that Karen was adequate-
ly prepared for the session and that she was also both
willing and able to explain the course material. How-
ever, Donna seemed uncertain as to whether or not she,
herself, was able to make a useful contribution to Karen's
mastery of the course objectives even though the two of
them asked each other questions on the content, reviewed
the unit pretest and self-tests, and discussed applica-
tions for the material as well as unclear points. Some
time was also devoted to reading over the text.

Donr.a evidently enjoyed working with Karen much
more than she did with Vern. She seemed to feel that
she and Karen approached the material on a more equable

basis and their interpersonal relationship seemed to be
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much better. Donna stated that Vern looked to her as a
teacher; she felt as though she were there to help him.
Donna felt that she was able to find a way to teach Vern,
primarily by explaining concepts, having Vern explain
them back to her, and by reviewing self-tests with him.
Although these activities made her review the material
and remember it better by having to repeat it, Donna
seemed to feel that she had learned nothing new in the
process.

In contrast, when Donna worked with Karen they
both contributed ideas to their discussions of unit con-
cepts. Karen seemed to be particularly good at relating
these concepts to personal experiences. Donna also noted
that Karen was well prepared for the study session, where-
as Vern only skimmed over the material beforehand. Donna
stated that Karen was someone she liked and she had fun
working with her.

When asked about what would keep people from
effectively working in dyads, Donna said that a partner's
unwillingness to get something out of the experience was
probably the biggest hindrance. She indicated that
partners needed to be open to both learning and teaching;
they needed to have a positive attitude about helping
another to learn as well as a willingness to be helped
by another. It was important for partners to be very

patient in order to effectively perform both teacher and

_.1

I -
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learner roles. Donna also felt that successful dyadic
study was facilitated when partners were on the same
knowledge level and she indicated that advance prepar-
ation by both partners was also important.

Pam also felt that partners must be open-minded
and interested in learning the material in order to pro-
duce effective studying in dyads. Although it seemed

important to work with someone who was a good teacher,

Pam also expressed the belief that the partner should
be someone who was not too well known so that they would
not tend to get off of the topic.

The most successful activity for Pam and Karen
involved asking each other questions about the concepts
and providing explanations for them. Pam indicated that
the dyadic learning-teaching experience helped to clar-
ify these concepts and provided an opportunity to prac-
tice using them. Donna had a similar reaction, suggest-
ing that the experience helped her remember the material
since it forced her to review it verbally. Donna also
noted that the dyadic learning-teaching experience
required her to concentrate more on the material because
there was an incentive to stay with the task until both
of them knew the material. Pam felt that the pressure
to keep up with one's partner was one of the most valu-
able features of the learning cell approach.

The dyads in Case Study #2 were in the unstructured
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learning cell treatment, yet several of these partici-
pants expressed the feeling that the experience could
have been somewhat more structured in order to improve
the opportunities for effective learning. Donna would
have liked to have had partners assigned for the whole
term and also certain times designated for study sessions,
two suggestions that seem to be related to the major
problems she encountered in her experiences with dyadic
learning. She suggested that advance warning of pit-
falls such as these would have been quite helpful. Yet,
Donna also emphasized that partners should have respon-
sibility for choosing their study methods and determin-
ing what they did during the study session.

Pam felt that the learning cell experience should
have been offered only on a voluntary basis. She stated
that people who knew that they had time to take part
would be more committed to working in the project. Don-
na's feelings about her participation were somewhat sim-
ilar to Pam's. She did not feel very dedicated to the
project; she just wanted to get it done.

Donna also noted that she enjoyed the conversa-
tional style of the text and found the pretests and self-
tests to be quite helpful. It seemed easy enough to
learn the material on her own, and thus she felt that
there was no real need to work with another learner on

the material.
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Participants tended to see the learning cell
approach as being a useful strategy for most learning
situations, especially in courses in which the content
was amenable to creative discussion by learners. Donna
cautioned against using the learning cell in technically-
oriented courses where the dangers of giving and receiv-
ing misinformation seemed to be particularly problematic.
On the professional level, the learning cell was also
seen as a means of keeping up to date in one's subject
area, perhaps as a preparatory activity for formal team-
teaching in the classroom.

In summary, the results of this case study suggest
that mutual learning and mutual teaching are critical
elements for successful learning cell operations. Ade-
quate preparation, similar rates of study, active dialogue
and good interpersonal relationships appear to facilitate

these processes.



CHAPTER V

SUMMARY AND CONCLUSIONS

The first part of this chapter presents a general
summary of the study. The second part presents conclu-

sions that may be drawn from the results.

Summagx

The primary objective of this study was to
design, implement, and evaluate a peer-based instruc-
tional strategy involving dyads of learners working
together in an ongoing, competency-based, introductory
level teacher education course. This peer-based instruc-
"tional strategy, the learning cell, was defined as a
dyadic unit in which learners mutually teach and mutu-
ally learn from each other.

Specific contributions to the literature on the
learning cell were considered and then compared with the
more general literature on peer-instruction in terms of
provisions for active learning and teaching. Review of
these peer instructional systems indicated that even
though peer dyad learning procedures had been success-

fully employed across a relatively wide range of subject
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matter areas, their use within the field of teacher
education had been limited. In addition, there was no
evidence that a true learning cell procedure had been
employed in a course based upon a mastery learning model.
The examination of the literature also revealed arguments
for and against learner-controlled instruction. Consid-
eration of the advantages and disadvantages of field
experiments suggested the potential value of conducting
learning cell research in relatively natural educational
settings.

The addition of the learning cell approach to

"The Task Demands of Teaching" phase of The Individual

and the School course was generally expected to produce

the following outcomes: (1) effective learning;
(2) alleviation of course administrative difficulties;
and (3) improvement of student perceptions of the course.
The original experimental design had three levels
of the independent variable, learning procedure:
(1) structured learning cell; (2) unstructured learning
cell; and (3) control group. The procedures for the
structured learning cell were designed by the investiga-
tor; procedures for the unstructured learning cell were
determined by each dyad. The control group consisted of
students who pursued the usual self-instructional options
offered by the course. However, an unexpectedly large

loss of experimental subjects resulted in a modified
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design that primarily consisted of two treatment groups,

one composed of viable learning cells, and the other com-
posed of non-viable learning cells. A "viable" dyad for

a particular unit of study was defined as one in which

at least one report (Activities Log) of a learning cell

meeting was received from a dyad, a Unit Mastery Evalu-

ation was taken by at least one dyad member, and only
the same individuals worked together in the learning
cell during the term.

Twelve specific hypotheses concerning these
general expectations were formulated and tested by either
a univariate analysis of variance or chi-square test for
homogeneity of proportions. Results indicated no signi-
ficant differences (a = .05) between treatment groups on
any of the dependent measures.

In addition to these experimental hypotheses, a
number of general research questions were designed to
serve as an organizational framework for the investiga-
tion and subsequent reporting of the characteristics of
learning cells and the processes that occur within them.
Two case studies were also conducted in order to provide
insights into the nature of peer teaching strategies.

Results of these descriptive investigations sug-
gested that mutual learning and mutual teaching are
critical elements for successful learning cell operations.

The importance of adequate preparation, similar study
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rates, active learning, and shared responsibility was

evident as well.

Conclusions

Several conclusions can be drawn from the results
of this investigation, particularly with respect to the
cognitive level of the learning tasks that are appropriate
for learning cell strategies and the degree to which
learning cell activities are structured. o

It had been expected that the addition of a
greater degree of interpersonal interaction, in the form
of the learning cell, could produce even more effective
learning, reduce administrative problems, and also im-
prove student attitudes in an introductory teacher educa-
tion course. This investigation did not indicate that
these expectations were realized. Why not? One plaus-
ible explanation is that the cognitive level of the course
objectives was not appropriate for the learning cell pro-
cedure to work effectively. The essential dynamics of
the learning cell are mutual teaching and mutual learn-
ing. Yet, in retrospect, the objectives of the course
appear to have only required cognitive skills such as
knowledge, comprehension, and application (Bloom, 1956).
Mutual teaching and mutual learning may be possible only
for subject matter involving higher levels of complexity

such as analysis, synthesis, and evaluation. Perhaps it
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is only at these levels that effective discussion can
occur.,

Data collected in this investigation strongly
support this contention. A number of students stated
that they did not follow the learning cell format because
the material was already well presented and easy to
learn. Many of these students indicated that it was a
waste of time for them to go over the material with
another student because they already knew it well enough

after studying on their own to pass the Mastery Evalu-

ation. The relatively large amount of non-participation
by students assigned to learning cell treatments may be

regarded as further evidence of this feeling among many

of the students.

Mager's (1961l) research on learner-generated
instructional sequences provided the primary rationale
for the design of the unstructured learning cell treat-
ment that was employed in this investigation. Yet,
ironically, his conclusion may also provide the rationale

for the "non-treatments" which were manifested:

+...if an adult learner has been provided with
behaviorally stated objectives, and with con-
trol over his learning, he will reach the ob-
jectives by dovetailing what he needs to know
with what he already knows. (p. 412)

In the present investigation, it appears as though at
least several learners did just that--examined the behav-

ioral objectives for the course, studied the material by



146

themselves, decided that additional discussion of the
material in a learning cell was unnecessary, and then
controlled their learning by not participating in a
learning cell. Learning cell activities may have fared
much better if the subject matter had been such that dis-
cussion was essential for learning the material.

The problem of how to effectively structure
learning cell activities has not been adequately resolved.
The learning cells which participated in this study
seemed to prefer the freedom to study the materials as
they wished. However, three of the main difficulties
that these learners experienced, finding a partner, find-
ing the time and place for learning cell meetings, and
studying unit modules at a pace similar to that of one's
partner, may be eliminated if the teacher-manager assumes
responsibility for them. This suggests that the learning
cell may be most effectively employed in the classroom,
where these conditions can be controlled.

The learning cell appears to be an extremely
effective instructional strategy when it is appropriately
managed and employed with prudence. The nature of the
learning task and the way in which the strategy is struc-

tured are critical considerations.
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Directions: Please fill in your student number and code it in the |
box at the right. Then respond to the items below by marking the

GOAL SETTING UNIT !

SUNT NTABER

appropriate blank indicated by the arrow. Please respond:

1
5

1.

STRONGLY AGREE; 2 = AGREE; 3 = NEUTRAL; 4 = DISAGREE; S
= STRONGLY DISAGREE.

This instruction helped me understand the task of goal setting------- > i‘

2. The film in the Goal Setting Unit (seen in the carrel) helped me to

10.

11.

12.

. 13.

14,

. 15,

identify knowledge and skill needed by teachers------------co-coooo-- }I‘

|
I think that further training in how to effectively perform goal !
setting would help me become a better teacher-------------ccccceceoa- }i

The materials presented in this unit were well organized------------- »

The materials presented too many concepts at one time (i.e., there was
too much for me to understand)--------=-cccccmceme o eeeeeeen >

The instructional materials provided enough examples and detail to .
satisfactorily explain the concepts----=-===c-mmemocmcomocmmcca oo p
The concepts were presented in a manner which held my interest------- "

In studying the Goal Setting Unit, I was able to consider the use of |
goal setting in a variety of situations and contexts----------------- >

I was able to exercise an appropriate amount of personal control over '
the way in which I studied the Goal Setting Unit=---------cccocouooo- )’
i

v

Behavioral objectives are something that I really understand

After studying the Goal Setting Unit, 1 felt that I was prepared for
the mastery evaluation===-=---ccccmccrocm e cmcemccee e e

The ingtruction helped me understand the process of teaching----~----
Teachers should use behavioral objectives in their instruction-------
I plan to use behavioral objectives in my instruction---=---c-ceeca--

I feel that I could perform the task of goal setting without any
further instruction----------ccmccomocccm e e

. ¥V vV YYVYY
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Unit Studied Study Session #

ACTIVITIES LOG

Your name Your partner's name

Date, Place And Time Of Study Session With Your Partner:

1, Dates

2, Place(s)s

3. Hours during which your study session took places AM/PM
to AM/PM,

4, Your estimate of the amount of time actually spent on studying together:
minutes,

5. Your estimate of how long you had to wait for your partner to arrive for the
study session (minutes) or your estimate of how late you
Wwere in arriving for the study session (minutes),

Preparation for Study Sessions

1, How much time did you spend in advance preparation (by yourself) for the
study session with your partner? minutes

If you did prepare in advance for the study session what materials did you
use and what did you do with them?

The Study Session:

1, What did you and your partner do together during this study session? (you
may check more than one)

read over the text
watched films or slides in the carrel room
asked each other questions on the material in the unit
reviewed the unit pretest or unit self-test
shared notes on the material in the unit
discussed situations in which the material in the unit could be applied
reviewed materials related to the unit that were not provided by the
course, that is, outside readings
discussed points in the materials that were unclear to eithker you or
your partner
other, please specify:

2, Did you and your partner study any other academic subject together besides
Education 200 during this study session? yes no
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Please 1list any difficulties you had in meeting with your partner for the
study sessions

Do you feel that your partner was adequately prepared for the study session?
yes no

Do you feel that your partner was willing to spend time making sure that
You understood the material? yes no

Did you feel that your partner was able to explain the material in a way
that you could readily understand it? yes no

Do you feel that you were able to make a useful contribution to your
partner's mastery of the unit objectives? yes no

How would you rate the study session? (you may check more than one)
helpful
a waste of time
fun
inconvenient
boring
challenging

TURN IN COMPLETED FORM TO DESIGNATED BOX IN 130 ERTCKSON HALL!
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End-Term Evaluation,

Parts I, II, and III



Part 1

Please indicate your reaction to the following questions using the scale
below:

Definitely

Very likely
Unsure

. Not very likely
Definitely not

nmnpHwn -
e« ©

1. Retrospectively (knowing what you know now), if the IPL experience
was not required, would you choose to take it?

2, If an advanced IPL experience was given on an elective basis and
you were eligible to take it, would you?

3. If you were offered an opportunity to participate in another small
group experience outside of Education 200, would you join?

Part II - Examinations and Grading, Tutorials, Carrels

4, Did you find that the examinations adequately tested the material
presented in the course?

1. Yes
2, Undecided
3. No

5. Did you feel that the '"Pass-Incomplete" grading system based on
mastery tests was fair?

1., Yes
2. Undecided
3. No

6. How did you perceive the subject matter competency of the tutors
doing the reinstructing?

1. Below average
2, Average
3. Above average
7. How do you feel about the testing-tutorial system used in ED 2007
VERY UNFAVORABLE VERY FAVORABLE
1 2 3 4 5

8. How many of the carrels did you take?

1. All of them

2, 7-8

3. 4-6

4, 1 -3

- N
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Part III - Course Overall

9.

10.

11,

12,

Did Education 200 affect your desire to teach?

1. Yes, my desire to teach is more intense
2. No, it had no effect on my desire to teach
3. Yes, my desire to teach is weakened

Do you think the course will contribute to your ability to teach?
1. Yes, it will increase my ability to teach
2. No, it will not affect my ability to teach

3. Yes, it will decrease my abiiity to teach

NCTIZ: If you report a decrease in ability to teach, please explain
on the back of the response sheet.

Compare this course with others you have taken at MSU.
1. Better than most
2. About average

3. Worse than most

Which aspect of the course contributed most to your
thinking about a career in education?

1. Carrels

2, 1IPL

3. Lectures

4, Texts

5. Testing - Reinstruction Process
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Structured Learning Cell Procedures



GENERAL PROCEDURES

The study materials and procedures in this packet have been designed in
such a way that two learners can use them in studying course material together,
Therefore, it is essential that you have a partner before you begin to work
with these materials, It is also necessary that neither you nor your partner
have been enrolled in Education 200: The Individual and the School before
this term,

The materlals in this packet and the procedures for utilizing them apply
to the following three (3) units of instructions Unit II: The Process of
Assessment, Unit IIIs The Process of Goal Setting, and Unit 1Vs The Process
of Strategy Selection, Before you and your partner begin to study these last
three units, make sure that each of you has achieved mastery on Unit I: An
Introduction To Teaching,

S@Egy Procedures For Unit II: The Process of Assessment

(1) Before you and your partner actually meet for a study session each
of you should individually go over the material for Unit II and prepare a
1list of points which seem unclear, In addition, write at least one question
on the material to ask your partner, This question should be designed to
check your partner's understanding of at least one point in the material
that you feel is important,

(2) Bring your list of unclear points in the material and your written
question to the study session with your partner, Begin the session by going
through each partner's 1list of unclear points and resolve them until the two
of you reach mutual agreement on all items, Then take turns asking the
questions until both of you agree on an ansver,

(3) When you and your partner have clarified the unit material and
answered the questions to your mutual satisfaction, identify something that
you can teach your partner, and identify something that your partner can teach
you. They must be things that will provide an opportunity for each of you to
practice working with the tasks of teaching, that is, assessment, goal setting,
strategy selection, and evaluation. That which is to be taught by one partner
and learned by the other partner need not be very complex -- the intention is
Lo provide each of you with a mini-experience in employing the tasks of teachﬁ;g
Some examples of things that i might be done are: developing an Interpersonal
Process Laboratory skill such as the giving and receiving of constructive feed-
back, or eliminating a bad habit, or understanding a particular concept. Of
course, there are many other things that might be taught. What is taught is
not of primary importance -- the emphasis should be on improving the nature of
the interaction with your partner. For this particular unit, the Process of
Assessment, the person taking the teacher's role must make an assessment of
his or her partner's prerequisite entry behaviors as they occur in relation
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to the topic to be taught, This assessment should be made according to the
procedures and standardsdiscussed in Unit II: The Process of Assessment,
After the partner who is assuming the teacher's role has made an assessment
of the other's skill, check out the quality of the assessment - did the
person in the teacher role make an accurate assessment?, did this person
follow all the necessary procedures?, etc, When this has been done, reverse
roles and repeat the procedure in relation to the other topic to be taught,

(4) After you and your partner have each practiced the assessment task,
feel free to pursue any other study activities that you agree upon, At the
end of the study sesslion, or soon thereafter, each of you should fill out a
copy of the Activities Log which seeks to find out your impressions of the
study session, Often two people may have different perceptions of the study
session, so it is important that each of you fill out the Activities lLog
separately, Your frank and honest responses to this Activities Log is
essential if improvements in the course are to be made, Additio Activities
Logs have been provided so that you and your partner can record any additional
study sessions you might have together for a particular unit of study,

(5) Finally, you and your partner should each turn in your Activities
Log at the main desk in Room 130 Erickson Hall, Flease follow this genEEEI
procedure for all three units of study, It would probably be easiest to turn
in these materials at the time you come to Room 130 to take the Mastery
Evaluation for that particular unit,

Study Procedures for Unit IIIs The Process of Goal Setting

(1) The procedures are essentially the same as those detailed in the
previous unit, that is, each partner reviews the unit material, makes a list
of points in the material that are unclear, writes at least one question and
then brings these items to the study session, Once more, partners should con-
tinue to work together until they attain mutual agreement on answers and points
related to the material,

(2) Partners should return to the teaching topics that were selected in
their session(s) on Unit IT, and this time proceed to take turns practicing
the process of goal setting according to the procedures and standards estab-
lished in the Goal Setting Unit, As in Unit II, consider the quality of - .
the goal setting activities, and then reverse roles and follow the same pro=-
cedures for the other topic that was previously being taught, After this,
feel free to study anything else that both you and your partner agree upon,
Then conplete the Activities Log and turn it in at the main desk in 130
Erickson Hall,

Study Procedures for Unit IV: The Process of Strategy Selection

(1) The procedures are essentially the same as those for Units II and
III. After partners attain mutual agreement on answers and points related to
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the material, take turns working with various strategies discussed in Unit
IVs The Process of Strategy Selection, Consider the quality of the strategy-
related activities and then reverse roles as in the other units, Complete
the Activities Log and turn it in at 130 Erickson Hall,

After you complete this last unit, i,e,, Unit IV, there will be a
questionnaire for you to fill out concerning your perceptions of your study
of the materials on the various units, You are encouraged to be as open
and honest as possible in responding to this questionnaire, Appropriate
changes in the course will be made on the basis of the information you pro-
vide, Please remember that your participation in this study will not affect
your grade in the course in any way, The criterion for completing the course
is the same for every student enrolled in the course - mastery of the course
objectives for each of the four units of instruction,

If you have any questions, please don't hesitate to contact any of us
at the following places:

Room 130 Erickson Hall
Phones 353-8765
Marian or Jane

oxr

Room 201 Erickson Hall
Phones 355-1741
Bob Stone

Home phones 351-0740

Thanks again for your assistance in improving the course!
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GENERAL PROCEDURES

The study materials and procedures that are available to you in this
course have been designed for auto-instructlion, that is,you can study the
materials by yourself in preparing for each of the unit mastery evaluations,
However, certain supplementary study materials and procedures will be provi-
ded for your personal use during the term, These supplementary materials
apply to the following three (3) units of instructions Unit IIs The Process
of Assessment, Unit III: The Process of Goal Setting, and Unit IVs: The
Process of Strategy Selection, Before you begin to study these last three
units, make sure that you have achieved mastery of Unit I: An Introduction
To Teaching,

The supplementary materials consist of articles that expand somewhat
on the standard materials and services commonly available in the course, that
is, the textbook, films and slide-tapes, and tutorial assistance, The sup-
plementary articles are not required reading; they are simply available for
your consideration,

The supplementary materials may be grouped into the following categories:
Unit IIs The Process of Assessment
1, ‘"Evaluating the Schooling of Intelligence" - Paul A, Lohnes
2, "Student Social Class and Teacher Expectationss The Self-fulfilling
Prophecy in Ghetto Education"- Ray C, Rist

Unit IIIs The Process of Goal Setting
1, "Must We Educate?" - Carl Bereiter
2, “Student Values as Educational Objectives" - Michael Scriven

Unit IV: The Process of Strategy Selection
1, "Teaching Science in High School -- What is Wrong?" - B, F, Skinner
2, "Little Brother Is Changing You" - Farnum Gray, Paul S, Graubard,
and Harry Rosenberg,

Please feel free to check out any of these articles at any time during the
term, They will be on loan at the main desk in 130 Erickson Hall,

After you complete the last unit, i,e,, Unit IV, there will be a question-
naire for you to fill out concerning your perceptions of your study of the
materials on the various units, You are encouraged to be as open and honest as
possible in responding to this questionnaire, Appropriate changes in the course
will be made on the basis of the information you provide, PFPlease remember that
your participation in this study will not affect your grade in the course in any
way. The criterion for completing the course is the same for every student
enrolled in the course -mastery of the course objectives for each of the four
units of instruction,
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If you have any questions, please don't hesitate to contact any of us
at the following placess

Room 130 Erickson Hall
Pnones 353-8765
Marian or Jane

or
Room 201 Erickson Hall
Phones 355-1741
Bob Stone
Home phone: 351-0740

Thanks again for your assistance in improving the course!
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