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This investigation was designed to determine whether or not the
nonverbal behaviors of junior high and secondary school science stu-
dents could be systematically analyzed. It was further designed to
determine what relationship exists between the nonverbal behaviors
of students and their attitude. The hypotheses investigated were as
follows:

Hj: A valid and reliable instrument for the systematic obser-
vation of junior high school and/or secondary schocl stu-
dent nonverbal behavior can be developed.

H,: A significant positive relationship exists between the mea-
sured nonverbal behaviors exhibited by high school and/or
junior high school students and their attitude toward their

teacher and/or their class.



The first phase of the study involved pilot work. Ten video-
tapes were made of junior high and secondary school students in typical
lecture-discussion activity. Student behaviors were recorded in hand-
written descriptions, and these descriptions together with results re-
ported in the professional literature were compiled into an instrument
designed to systematically quantify student nonverbal behavior.

After the instrument had been completed the researcher admin-
istered a questionnaire to 18] students to determine their attitude
toward their teachers and courses. From the population of 181 stu-
dents a sample giving an extreme positive response and a sample giv-
ing an extreme negative response to the questionnaire were drawn.
From the samples 54 20-minute video tapes were made -- 27 from the
positive sample and 27 from the negative sample. The behaviors were
then quantified using the instrument designed for that purpose. The
behaviors as related to attitude were then analyzed using discriminant

function analysis.

The Findings

Hypothesis One was accepted based on the implicit characteris-
tics of the instrument, the nature of its development, and the method
of encoding behaviors. The method of development provided a compre-
hensive catalogue of behaviors based on a sound theoretical framework.

The behaviors were actually signs rather than categories which



contributed to precise definitions of each cue and virtually eliminated
the need for observer inference when the behaviors were coded. The
number of choices an observer was forced to choose among was small,
which further contributed to coding accuracy. Finally, time sampling
with a short time interval was used which prevented the "loss'’ of an
appreciable number of behaviors, and generally high coefficients of
inter-observer agreement were obtained, which contributed to the
instruments objectivity., These factors argue cogently for the instru-
ment's validity and reliability. Thus, Hypothesis One was accepted
based on the arguments cited.

Hypothesis Two was completely accepted in all cases, Two dif-
ferent data measures were analyzed for the entire sample with both
measures showing highly significant relationships {(p <. 005 for most
cases) between attitude and nonverbal behaviors. In addition a se~-
lected subsample was analyzed as a check against a possible bias in
the sampling procedure. The results of the final analysis strongly
supported the results obtained from the total sample.

In sum the following variables were found to be significantly re-
lated to positive attitude toward the teacher. {1) Gaze direction
toward teacher, (2) Taking notes, (3) Smiles, (4) Interactions with
teacher, and (5) Frequency of raising hand. Positive attitude was
found to be weakly related to (6) Forward lean, and (7) Object manipu-

lation. Negative attitude was found to be related to the following



variables. (1) Head on hands (or fist) with hands on desk, (2) Eyes
closed, (3) Frequency of yawns, (4) Frequency of negative head shakes,
and (5) Frequency of turning head to greater than 90° from immediate.
A weak relationship was found between negative attitude and (6) Sup-
porting head, (7) Self manipulation for girls, and (8) Head down for
boys. In each of the cases cited above a weak relationship does not
imply statistical insignificance. All variables were significant at , 05
and most were significant well beyond . 005,

The results of the study support findings reported in the pro-

fessional literature by Hall, Mehrabian, and Rosenfeld.



A COMPARISON OF STUDENT AFFECT AND
KINESIC BEHAVIOR

by

Paul Duane Eggen

A THESIS
submitted to

Oregon State University

in partial fulfillment of
the requirements for the
degree of

Doctor of Philosophy

June 1972



APPROVED:

Redacted for Privacy

Professor of Science Education
in charge of major

Redacted for Privacy

Chairman of Department of Science Education

Redacted for Privacy

Dean of Graduate School

Date thesis is presented

Typed by Cheryl E. Curb for Paul Duane Eggen




ACKNOWLEDGEMENTS

Sincere appreciation is extended to the people who contributed
to this research by giving freely of their time, effort, and encourage-~
ment. The researcher wishes to express his appreciation to the
science teachers who cooperated in the study, the members of the
Audio-Visual Department and members of the Statistics Department at
Oregon State University for their assistance with technical aspects of
the study.

Special thanks is also due to the following persons:

To Dr. Fred Fox who provided intelligent commentary regard-
ing the nature of the problem and the presentation of the research;

To Dr. Thomas Evans who provided the initial inspiration for the
conception of the problem and also provided guidance throughout the
project;

To Dr. Stanley Williamson who allowed the researcher as a
graduate student to grow at his own rate in the Department of Science
Education;

To Joseph Kelly who as a cooperating researcher and friend
provided invaluable assistance and made the entire project enjoyable.

To my wife, Judy, who has given freely of her love, and to my
son, Michael, who brings much pleasure into his old Dad's life,

To my parents, Clifton and Evelyn Eggen, who have always

said, '""Just do your best, "



TABLE OF CONTENTS

Chapter

I INTRODUCTION
Introduction
The Problem
Assumptions
Definition of Terms
Importance of the Problem
Limitations of the Study
Delimitations of the Study
Design of the Study
Organization of the Remainder of the Study

II REVIEW OF RELATED LITERATURE
Interdisciplinary Approaches to the Study of
Nonverbal Behavior
Nonverbal Communication
Studies in Nonverbal Behavior in Professional
Education
Systematic Observation of Nonverbal Behavior
Interdisciplinary Approaches
Educational Approaches
Summary

111 DESIGN OF THE STUDY

Overview of Problem and Design

Selection of Pilot Sample

Pilot Recordings

Instrument Development

Method of Quantifying Behavioral Data

Validity and Reliability
Inter-observer Agreement

Description of the Instrument

Identification of Subjects

Gathering of Behavioral Data

Analysis of Data

Summary

Page

® W = =

15
16
17
24

25

25
33

46
51
51
60

o]
2

65
65
69
70
73
75
78
82
88
89

~
o]

95
97



TABLE OF CONTENTS (Cont. )

Chapter

Iv RESULTS OF THE STUDY
Introduction
Handling of Data
Findings Related to the Study's Hypotheses
Hypothesis One
Instrument Development
Implicit Characteristics of the
Instrument
Method of Encoding
Summary of Hypothesis One
Hypothesis Two
Data from All Subjects Using
"Duration' Measures
Data from All Subjects Using
"Frequency'' Measures
Results from Combining "Duration"
and "Frequency'' Measures
Results Using Data from Male
Subjects and Female Subjects
Separately
Data from Selected Subjects Using
""Duration' Measures
Summary of Hypothesis Two
Results Not Directly Related to the Hypotheses
Results of Attitude Surveys
Attitude and Seating Arrangement
Summary

\4 SUMMARY, CONCLUSIONS AND RECOMMENDA -
TIONS
Summary
Conception of Problem and Design
Design of the Study
Description of the Observation
Instrument
Method of Encoding Behaviors
Selection of Experimental Subjects
Gathering of Behavioral Data
Results of the Study
Hypothesis One
Hypothesis Two

Page

98
98
100
103
103
103

107
110
111
113

117
125

129

136
139
140
143
147
154

156
156
157

158
159
159
160
161
161
163



Chapter

TABLE OF CONTENTS (Cont. )

(Cont.)
Discussion
Studies Related to Categorization of
Nonverbal Behavior
Studies Related to Significant Cues in
the Present Study
Recommendations for Further Study

BIBLIOGRAPHY

APPENDIX A
Seat - Subject (Student) Catalogue of
Nonverbal Behaviors

APPENDIX B
Data Sheet

APPENDIX C
Attitude Questionnaire

APPENDIX D
Letter to Schools

Page

164
164

168
172

184

202

203

204



Table

10

11

12

13

LIST OF TABLES

Coefficients of inter-observer agreement,

Mean values for '"duration' measures using total
sample.

Discriminating variables in order of entry into
mathematical model using ""duration'' measures.

Classification of subjects by respective variables
when entering model.

Mean values for '"frequency' measures using
total sample.

Discriminating variables in order of entry into

mathematical model using '""frequency' measures.

Probabilities for misclassification using
"frequency'' measures,

Mean values for total sample using combined
""duration' and '"frequency' measures.

Discriminating variables in order of entry into
mathematical model using delected '"duration'
and '"'frequency'" measures.

Mean values for male subjects using '"duration"
measures,

Mean values for female subjects using '"duration"

measures.

Discriminating variables for male subjects in
order of entry into mathematical model using
"duration' measures.

Discriminating variables for female subjects in
order of entry into mathematical model using
"duration'' measures.

Page

109

118

117

122

126

125

128

130

130

132

133

134



Table

14

15

16

17

18

19

20

21

22

23

24

25

26

LIST OF TABLES (Cont. )

Mean values for '"duration'' measures using
selected subjects.

Discriminating variables in order of entry into
mathematical model using '""duration' data,

Mean values using ''duration'' measures comparing
male and female subjects,

Sexual discriminating variables in order of entry

into mathematical model using "duration' measures.

Responses to questionnaire,

Average percentage of time subjects spent mani-
festing selected behaviors.

Average "frequency'' of occurrence of selected
behaviors.

Analysis of net postural shifts,

Distribution of students' attitudes toward their
teacher expressed as a percentage Comparing
Block A - C,

Distribution of students' attitudes toward their
teacher expressed as a percentage comparing
Blocks B and C.

Distribution of students' attitudes toward their
teacher expressed as a percentage comparing
Blocks A and B+C.

Distribution of students' attitudes toward their
teacher expressed as a percentage comparing
Blocks 1 -~ 4.

Distribution of students' attitudes toward their
teacher expressed as a percentage comparing
Blocks 1 and 4.

Page

137

138

141

142

143

144

146

148

148

149

150

151

152



Table

27

28

LIST OF TABLES (Cont. )

Distribution of students' attitudes toward their
teacher expressed as a percentage comparing
Blocks 2 and 3.

Distribution of students' attitudes toward their
teacher expressed as a percentage comparing
Blocks 1 and 2.

Page

152

153



Figure

LIST OF FIGURES

Nonverbal behavioral categories.

Description and symbols for the face.

System for the notation of proxemic behavior,
Variables selected for analysis.

Classroom divided into blocks with respect to
radial proximity.

Classroom divided into blocks with respect to
forward and lateral proximity.

Page
52
57
58

116

148

151



A COMPARISON OF STUDENT AFFECT AND
KINESIC BEHAVIORS

I. INTRODUCTION

They seemed almost, with staring on one another,
to tear the cases of their eyes; there was speech in the
dumbness, language in their very gestures; they looked
as they had heard the world destroyed.

--Shakespeare, Winters Tale

The above quote relates to a form of communication held only
in tacit awareness by most professional educators. Teaching is ack-
nowledged to be a process of communication, and teaching is assumed
to be a positive force in student learning -- the most fundamental ob-
jective in education. Victoria (1970) has stated,''The process of edu-
cation is a communication process, not only in that sense of trans-
mitting knowledge but more particularly as it relates to interpersonal
communication behaviors ' (p. 4). Communicators most continually
make judgements during the actual process of communication as to
how successfully they are communicating. In face-to-face communi-
cation settings the communicator has information feeding back to him
from the audience while he is communicating. In a two-person set-
ting immediate feedback is often possible. Even in small group situa-
tions at least occasional feedback is possible, but in general, as the
audience becomes larger the communicator must base judgements of

communication success on less and less immediate verbal feedback.



Similarly, teachers as communicators must continually make judge-
ments as to how successfully they are communicating. Jecker,
Maccoby, and Breitrose (1964) have stated

..while as a teacher is addressing a sizeable

class of students, verbal feedback is likely to be severely

limited, and the teacher is largely dependent upon non-

verbal information from students, such as facial ex-

pressions and other bodily movements, when judging

the effects of his communications. (p. 393)

It is the teacher who must be most fundamentally concerned with
assessing indicators which have communicative properties, because
it is he who is in nearly continual contact with students, and it is he
who is the most salient influence in the students' total learning en-
vironment. However, Jecker, Maccoby, and Breitrose have stated,
‘Clearly visual feedback cues to live communicators in the one-to-
many-to-one situation, e.g., the ordinary classroom, are not accu-
rately interpreted. Yet verbal cues from students are usually either
largely or totally absent in such situations'' (p. 397). They have fur-
ther said, ''Since greatly increased verbal feedback is not feasible
under normal classroom conditions, any method for substantially im-
proving teacher accuracy in the interpretation of nonverbal feedback
cues would be of value' (p. 397). The above statements are certainly
not surprising since virtually no data beyond individual teacher intui-

tion exist in the area of student nonverbal behavior. This component

of the total classroom structure has been virtually uninvestigated. It



follows that teachers will have a difficult time determining whether
they are communicating by assessment of student nonverbal behavior
if they have no knowledge of typical student nonverbal behavior and/or
if it is absent.

The previous statement together with the lack of any appreciable
empirical data with reference to student nonverbal behaviors suggests
a need for a natural history type investigation in the area. Jacobson
(1970) has said of research in science education in general:

1f fields of research pass through stages of
evolution, there would be general agreement that
education is at an early stage of development. One
of the early stages in most fields of science is the
natural history stage in which a great deal of effort
is expended on the description of phenomena. These
descriptive studies make possible the development of
classificatory systems and evantually postulations which
can serve as a basis for hypothetico-deductive studies.
(p. 221)

He has also said:

A disturbingly large number of science education
studies have reports of no significant differences.
To design an experiment in which one variable among
many influential factors is manipulated over a period
of a year or less, to collect data using one of the few
instruments available, and toc expect significant dif-
ferences to occur is unrealistic and possibly undesir-
able. The effect of the one variable manipulated over
75 hours or less in a classroom setting where there
may be many more potent influences at work is
miniscule when contrasted to the bank of experiences
that even young children have had in the past. (p. 219)

The citations suggest a possible need for a reorientation in the re-

search emphasis in science education. It does not seem reasonable



to expend considerable time, effort, and money in an attempt to
change the behavior of students or teachers if no accurate record of
typical behavior, which can be used as a reference frame, exists,

The cited work of Jecker, Maccoby, and Breitrose considered
the teachers' ability to assess student comprehension, and hence, lies
in the cognitive domain. It has been found further (Raymond, 1971)
that teachers do not accurately interpret students' attitude toward
them as a person or toward the class the teacher is teaching. This
all means that the teacher is relatively uncertain as to whether or not
communication is actually taking place.

Previous studies have considered student behaviors unimportant,
too difficult to measure, beyond the scope of the particular study, or
isomorphic to teacher behaviors. The picture of the classroom en-
vironment is incomplete without information concerning student be-
haviors, and until a complete picture is obtained, it will be difficult
to make valid inferences about the total learning environment., Inas-
much as the entire area of student behavior and particularly nonverbal
behavior shows an extreme paucity of educational information, a

definite need for substantial research in this area exists,

The Problem

As has been pointed out in the previous section, a definite lack

of data exists in the educational body of knowledge with respect to the



components that make up the classroom environment. There is a
particular shortage of empirical data that relates to the behavior of
students, and of primary importance is the kinesic or nonverbal com-
ponent of student behavior. The nonverbal channel is of primary im-
portance because it is through this channel that the teacher receives
most of the student feedback. At a time in science education and
education in general when students' attitude toward their teachers and
courses is receiving considerable emphasis, the ability of a teacher
to evaluate nonverbal feedback becomes very important, and the
teachers must have some information to work with in order to assess
the feedback. Thus, the lack of data with respect to student nonverbal
or kinesic behavior constitutes a problem for science educators.

The approach to the solution of the problem is twofold. The
researcher initially attempts the development of an instrument that
will allow the systematic observation of kinesic behaviors in students
of junior and senior high school age. Kinesics has been defined as

", .. Communication

the ""science of body behavioral communication. "
is a term used to describe the structured dynamic processes relating
to the interconnectedness of living systems'' (Birdwhistell, 1969,

p. 379). Further, Birdwhistell in the same paper said, "Research
with visible body motion is convincing us that this behavior is as

ordered and coded as is audible phonation' (p. 380). Scheflen {1668)

stated in critically reviewing Birdwhistell's work, ''Not only is



language structured in a hierarchy of levels, but Birdwhistell (1952,
1959, 1967) has shown an analogous morphology for kinesic or bodily
movement actions' (p. 46). Scheflen (1964) has also said:

Although there are many who still believe that
nonlexical communicative behaviors -- such as postures --
are individual, unique, expressions which occur in an
infinite variety of forms, our research leads us to quite
another view: Such behaviors occur in characteristic,
standard configurations, whose common recognizability
is the basis of their value in communication. That
those behaviors are regular, uniform entities within
a culture tremendously simplifies both research into
human interactions and the practical understanding of
them. (p. 316)

The work of the investigators cited suggests that kinesic behaviors
would be amenable to investigation in a real situation, e, g., the class-
room.
Hence, the study's first general hypothesis logically follows:
Kinesic behavior can be systematically observed and categorized.
The cited work of Scheflen and Birdwhistell and the latest writing

by Birdwhistell (Kinesics and Context, 1970) indicate that the general

hypothesis can be accepted. This leads to the first specific hypothesis:
Hj;: A valid and reliable instrument for the systematic
observation of junior high school and/or secondary
school student nonverbal behavior can be developed.
The criterion used to determine whether or not the hypothesis
can be accepted is whether or not the instrument to be devised meets

the requirements of a valid and reliable observation instrument. The

researcher demonstrates the validity and reliability of the instrument



by results such as sufficiently high coefficients of interobserver
agreement, lack of inference, and precise definitions.

At this natural history stage of investigation it would be inappro-
priate to evaluate student or teacher behaviors, and hence, no judge-~
ments of this type are made. The integrity and anonymity of the stu-
dents and teachers are preserved.

The second phase of the study attempts to systematically mea-
sure the kinesic behavior of a selected group of students and relate
these observed behaviors to predetermined attitudes of the students
toward their teacher. The attitudes of the students can be determined
by an adaptation of the ''semantic differential scale' (Osgood, Suci,
and Tannenbaum, 1957). This technique has been used by Mehrabian
for much of his research, and he used this method for the determina-
tion of attitudes in the examples of his work cited in Chapter Two.

Hence, the second general and second specific hypothesis
respectively follow:

A significant positive relationship exists between kinesic ex-
pression and positive, or negative affectivity.

H,: A significant positive relationship exists between the
measured nonverbal behaviors exhibited by high school
and/or junior high school students and their attitude
toward their teacher and/or their class.

The criterion used to determine whether or not the hypothesis

can be accepted is the statistical analysis of the obtained data and the

appropriate interpretation of the results,



Thus, the purposes of this study are as follows:

To develop a reliable observation instrument which will allow
systematic observation and quantification of student nonverbal
behavior in the classroom context.

To determine the relationship between manifested student non-
verbal behaviors and the attitude that students have toward their

teachers and/or their classes.

Assumptions

The following assumptions are inherent in this study:

All body movement and expression have meaning within a
specific context,

Student nonverbal behaviors are not random and are amenable
to study.

Behavior representative of a subject's attitude is exhibited in
spite of efforts to conceal the behavior due to some outside
force.

Attitudes are not subject to capricious change.

Definition of Terms

An addressee is a person toward whom a verbal or nonverbal
message is directed in any interaction. If A and B are talking,

and A says something to B, B is then the addressee. Receiver



is also used as a synonym for addressee,.

A channel is any one of several modes of communicating some
message. For example, a person speaking would be utilizing
both a verbal and vocal channel where the spoken words would
be verbal, and the intonation would be vocal. A grimace would
be an example of the use of a kinesic channel.

A category refers to a class or division into which specific
behaviors are classified. Categories are mutually exclusive.
A s_i_g_n_denotes a specific act or incident of behavior, e.g.,

a particular gesture.

[N
.

A category system is defined as follows: ..a set of categories

into one and only one of which every behavior of a certain type
can be classified' (Medley and Mitzel, 1963, p. 298).

Systematic observation refers to the first-hand quantification

of student behavior using a device such as a category system or
a sign system or combination of both.

A communicator is an individual involved in an interaction. A

communicator is thus involved in sending and receiving verbal
and nonverbal messages,

Nonverbal behavior is that segment of behavior other than the

use of oral language. It includes anything done which could be

construed as communicating some meaning.
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10.

11.

12.

13.

14.

10

« Coefficient ofinter-observeragreement refers to the agreement

between scores based on observations made by different observ-

ers at the same time,

+« An observation instrument is a measuring device which can be

used to record and quantify behavior such that techniques like
statistical analysis can be later employed.

Inconsistent communication denotes a multichanneled message

from a communicator in which the message in one channel con-
tradicts the message sent in a different channel. An example
would be a verbal castigation while the communicator is smiling
and exuding warmth,

Classroom environment refers to the totality of influences to

which an individual is subjected. It includes teacher and student
verbal and nonverbal behavior, the physical setting of the room
and any other outside influences which could have a significant
effect on the total structure.

An encoder is merely a communicator sending a message. The
code could be something such as a learned verbal language and
the encoding is done when the communicator forms the appro-
priate verbalizations, or the code could be a culturally developed
set of body signals.

Encoding experiment refers to an experiment in which the ex-

perimental subject is asked to send a message related to his



15.

16,

17.

18.

-

11
attitude to a real or imagined addressee.

Decoding experiment refers to an experiment in which the experi-

mental subject is asked to infer the encoder's attitude from the
message sent by the encoder.

The word coding is used two different ways in the present study.
When a person makes a statement,he is coding his message in
the form of sound language symbols. Similarly, when an indivi-
dual manifests consciocus or unconscious nonverbal behaviors, he
is encoding the message in the form of nonverbal symbols (dis-
cursive or nondiscursive).

The word coding* is also used to describe the process a
researcher undergoes to quantify a behavioral pattern. For ex-
ample, a particular behavior, when observed, will be recorded
on a tally sheet by means of an arbitrary symbol necessarily
meaningful only to the researcher. The context of the writing
should make the meaning clear, but the asterisk is included to
ensure lucidity,

Immediacy denotes the directness of orientation of one commu-
nicator relative to another. Maximum immediacy is obtained
when the plane bilaterally bisecting the body of the encoder
passes through the geometric center of the addressee.
Reliability is defined as inter-observer agreement, which is

calculated using the Scott formula for inter-observer agreement.
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The coefficient of inter-observer agreement (pi) is a ratio ex-
pressing the extent to which the observer's agreement exceeds
chance compared to the extent to which perfect agreement ex-

ceeds chance.

Importance of the Problem

The need for a study of this nature was partially discussed in the
introductory remarks, but the following reasons warrant reiteration.

The amount of data that exists in the educational body of know-
ledge that relates to the nonverbal communication channel is severely
limited. Educators do not have a clear picture of the complex commu-
nication and interaction process that goes on in the classroom. This
type of data could be used as an empirical contribution which could
eventually lead to conceptual schemes explaining classroom communi-
cation. It does not seem reasonable to design studies which purport
to improve the teacher's communication abilities until a clear picture
of the communication process exists,

Evans (1968) found that 38. 9% of all the behaviors that selected
biology teachers exhibited in observed classes was nonverbal, and that
the nonverbal behavior proved to be the majority. Hall (1959) has
stated, 'In addition to what we say with our verbal language we are
constantly communicating our real feelings in our silent language --

the language of behavior' (p. 15). Galloway (1967) has said
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While we may properly be interested in what the teacher
says, does, and feels in the classroom, the more pro-
found pedagogical problem is how the teacher says what
he has to say, how he behaves,__;nd how he expresses
feelings about self and content. How the teacher com-
municated his perceptions, motivations, and feelings
can be identified with vocal tones, facial expressions,
gestures, and action. Such expressions determine in

a large measure how pupils perceive the teacher when

he is either talking or silent. (p. 5)

Similar statements could be made about the student., Galloway has
also stated in the same publication cited above, "To check on the fi-
delity of verbal statements, persons read the meanings behind non-
verbal expressions, for these expressions are heavily relied upon to
reveal the authenticity, and genuineness of a message communicated
by the sender...'" (p. 6).

The arguments suggest that effort should be directed toward the
understanding of the very important channel of nonverbal communica-
tion.

Mehrabian and Weiner (1967) suggest that in cases of inconsistent
communication the nonverbal channel will be the dominant one with the
verbal channel becoming subordinate to the nonverbal. This means
the nonverbal channel may be interpreted as being the most important
for accurate communication. The previously cited work by Jecker,
Maccoby, and Breitrose points out that nonverbal feedback cues in the
classroom are not accurately interpreted, but at the same time verbal

feedback is virtually absent. It has also been said in the same writing
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that any method for improving teacher accuracy in interpreting non-
verbal feedback would be valuable, A sensitization to the relationship
between observable nonverbal behaviors and student attitude would be
a positive effect in helping the teacher improve the accuracy of his
perceptions of student feedback,

The previously cited work by Jacobson points out the need for
more natural history and empirical type investigations until the edu-
cational body of knowledge is expanded.

Several trends run through much of the current research done
in the area of nonverbal behavior. In nearly every case of encoding
experiments the encoder was forced to role-play or had to encode the
behavior as a result of his attitude toward an imagined addressee.
For decoding experiments the experimental subjects inferred the atti-
tude of some encoder toward them. In many cases the attitude was
inferred from still photographs of line drawings. The situations were
laboratory situations or laboratory-type situations in nearly every
case.

This study would introduce a measure of ''genuineness'' not ex-
isting in the previous experiments by (1) gathering data in a natural
setting, and (2) using the students -- having predetermined their atti-
tude -- as encoders, thus eliminating role-playing and imagination

as a necessity for encoding experiments,
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In summary, the following point out why this study is important:
The area of student nonverbal behavior has been virtually unin-
vestigated.
The nonverbal channel may be the strongest indicator of attitude
among the several channels of communication.
Teachers need feedback to assess the extent to which they are
communicating with students, verbal feedback is scarce or non-
ixistent, and teachers don't accurately perceive nonverbal feed-
back.
A majority of the studies done in the area of nonverbal behavior
has been done in clinical or laboratory situations as opposed to

a '"'real world' setting,

Limitations of the Study

The study will be limited to the use of available and willing
teachers and their classes,and their selection is subject to tech-
nical and logistic limitations,

The study is limited to the extent to which the adaptation of the
'"'semantic differential scale'' gives an accurate indication of the
students' attitude,

The study is limited to the extent to which classes remain nor-

mal under the influence of a video camera in the classroom.
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The study is limited to studying students in nine classes which
were not selected using a random process.
The study is limited to the extent that the time sampling tech-
nique adequately measures student nonverbal behaviors.
The study is limited to the accuracy in measurement and inter-
pretation that are afforded by the researcher's skill and percep-
tions.
The study is limited to the extent that the attitude as measured
by the semantic differential scale remains constant throughout

the data gathering process.

Delimitations of the Study

The study will be concerned only with nonverbal student class-
room behaviors and their context,

No inference regarding teachers' or students' motives will be
made.

No attempt to establish causality will be made.

No attempt will be made to modify behavior.

No attempt will be made to match students according to intelli-
gence, grades, background, etc.

The study considers only the lecture-discussion phase of the

teaching-learning situation.
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Design of the Study

Some details of the study's design are carried out cooperatively
with Joseph Kelly who, as part of his own research, is studying the
nonverbal behavior of teachers. Cooperative effort took place in the
inter-observer agreement phase of the instrument development and
in the explication of details of the instrument. The study is conceived
alone, the data is gathered alone, and the writing is accomplished
singularly.

Initially, school principals in an area with reasonable proximity
to Corvallis, Oregon, were contacted by letter, in which the nature
of the research was explained, and the needs of the researcher were
outlined. The schools were later contacted by telephone, and inter-
views were arranged for the researcher with the principals and sci-
ence teachers in the schools. The interview process resulted in a
pool of 18 science teachers who were willing to participate in the
study.

A total of ten pilot recordings were made of ‘varrious classes
taught by the previously selected teachers. These recordings, each
one class period in length, were made using an Ampex model 7500
video tape recorder, compatable camera, and one of three lenses --

25 mm focal length, 35 mm focal length, or 55 mm focal length.
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The pilot recordings were scanned repeatedly and various non-
verbal behaviors exhibited by students were noted in handwritten de-
scriptions. These handwritten descriptions, together with the results
derived from the review of the literature, were developed into certain
categories of nonverbal behavior. Categories from the literature were
extracted and adopted in total, modified in keeping with results from
the pilot recordings, or deleted, Additional categories were added to
extend the completeness of the system with respect to the behaviors
noted in the pilot recordings. The effort in this phase of the study re-
sulted in a rough form of the instrument designed to quantify student
nonverbal behavior.

The behavioral data were quantified using the time sampling
technique with a five-second interval. At the sound of a number,
which was pronounced by an audio recorder every five seconds, the
researcher would place a symbol on a tally sheet, the symbol repre-
senting a particular behavior being manifested by the subject. The
process was continued for all categories of the instrument resulting
in a quantification of the general nonverbal behavioral manifestations
of the student.

The process of coding and quantifying behavior was practiced
by the researchers and various problems with interpretation and tim-
ing were discussed. The researchers then simultaneously encoded

segments of the pilot recordings that had been randomly selected for
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the purpose of this phase of the instrument development -- the inter-
observer agreement phase. Cases of disagreement were discussed
and slight modifications in the categories were made. These modifi-
cations resulted in the instrument in its final form (Appendix A). The
researchers then independently coded the randomly selected segments
and coefficients of inter-observer agreement were calculated using the
Scott formula for inter -observer agreement (Scott, 1955). A total of
ten five-minute segments were randomly selected and used for the
purposes of inter-observer agreement.

The second phase of the study necessitated the identification of
study objects. Teachers from the original pool of 18 were again con-
tacted, and arrangements were made for having the researcher again
go to the schools. All but one of the teachers selected for the data
gathering phase of the study had previously been involved in the ori-
ginal pilot study phase of the work.

Classes from each teacher were selected, and the students were
polled to determine their attitude toward their teacher. The class
selection depended on time of day, size of room, similarity of objec-
tives and course material to other classes participating in the study,
and on any other factor that could prevent the introduction of confound-
ing factors which could influence the behavior of students in the class
relative to students in another class used in the study. The study

requires one student in each class with a positive attitude toward the
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teacher and a student in thé same class with a negative attitude.
Teacher variances obviously exist with respect to skill, rapport, etc.,
but this is not seen as a crucial factor by the researcher. The study
is interested merely in the students' attitude toward the teacher, what-
ever his skills may be, and it also wants to measure the students' be-
havior and how it relates to the attitude, not what there is about the
teacher that causes the attitude. Hence, the teacher variable, so
critical in many studies, is not a confounding factor in this design.
Care was taken to be certain as possible that the attitude is a genuine
one. A method of accomplishing this could be to arrange a point scale,
e.g., 3210-1-2 -3, where the representation could be: 3-likes
intensely, 2-likes moderately, l-likes slightly, -1 -dislikes slightly,
-2 -dislikes moderately, -3 -dislikes intensely. The above is an
adaptation of the ''semantic differential scale' used by Osgood, Suci,
and Tannenbaum (1957). From the responses on the scale only stu-
dents responding with 3, or -3 would be selected for observation.

The following rationale is germane to the choice of polar responses.
Some students who are approval seekers or achievement oriented may
feel some compulsion to respond positively in spite of actually feeling
negatively toward the teacher, even though the reason for polling
would be explained as having no relation to their class work. However,
the researcher feels the student is highly unlikely to represent his

reaction by responding at the positive pole. Hence, the polar
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responses should have a high probability of representing genuine atti-
tude. The researcher also feels that once an attitudinal set has been
formed (the set should be formed by the second semester of the school
year) it is not subject to capricious change to an extreme extent such
that the experimental results would be seriously confounded. The
two students per class were seated in close enough proximity so that
one camera could cover the two simultaneously.

The two students filmed were unaware that they were the select
two. FEach student was selected for convenience from the group hav-
ing similar attitudes. Each group was videotaped repeatedly in normal
classroom activity, giving several total hours of observation per atti-
tude. The behaviors were quantified using the developed instrument,
and repeated viewing of the tapes allowed the detection and categori-
zation of patterns of behavior manifested by the students.

The behaviors could be measured in different ways. The mea-
surements were made using time intervals which would allow detection
and analysis of behaviors that are most prominent with respect to
time. Further, behaviors were measured with respect to frequency.
Eckman (1957) advocated the use of rate measures of frequency of
occurrence as the basic methodological procedure most desirable for
measuring nonverbal behavior. He supports his advocacy of the
method by using Skinner's concept of probability of action. Skinner

(1953) states that the probability of a behavior occurring is highest
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for that behavior which has previously occurred most often. Hence,
a frequency measure would give an indication of the dominant behavior.
Actual length of time of duration of a behavior may not be as indicative
of the dominant behavior as the number of times a behavior occurs, or
the intensity with which the behavior is exhibited. Hence, the data
would yield more meaningful results by the multiple classification pro-
cedure. The data were gathered using the classroom environment
as a context referent,

Care was taken to avoid factors which may enter and confound
results. For example, early Monday morning a student may behave
differently than he does on Tuesday merely because it's the first
period of a new week. Similarly, the day following a basketball game,
the period immediately after lunch or periods Friday afternoon may
show behavioral variances due to the mentioned effects rather than
due to the attitude set. Hence, data gathering was avoided under these
conditions. Therefore, data gathering was carried out on Tuesdays,
Wednesdays, and Thursdays. A study with broader scope could con-
sider differences such as the above mentioned ones, but it seems in-
appropriate when it hasn't been experimentally verified that differ-
ences due to the main e ffect -- attitude -- are detectable and categor--
izable. It logically follows that further research could probe ques-
tions relating to the above, depending on contingencies regarding the

present study.
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The design can be properly conceptualized as a correlational
study which, of course, means that it is not an experiment as would
be described by Campbell and Stanley (1963). It follows then that
causality cannot be established between the teacher's behavior and the
student's attitude, and the study will make no attempt to establish
causality. The study is merely interested in detecting behavioral
patterns and finding how they relate to attitude, if indeed they relate
at all. What causes the student to feel the way he does is beyond the
scope of the present study. The research is seen as empirical and
falls into the natural history phase of research as described earlier
in this writing.

The data are analyzed using discriminant analysis (Snedecor and
Cochran, 1967; Morrison, 1967), which is a statistical technique de-
signed to classify a subject into one of two populations. In the pre-
sent study the populations would be the one of students having a posi-
tive attitude toward their teacher, and the other would be the one of
students having a negative attitude toward their teacher. The dis-
criminant analysis process resulted in a mathematical model express-~
ing the relationship between attitude and discriminating nonverbal be-
haviors; these discriminating behaviors are the independent variables,

and attitude is the dependent variable.
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Organization of the Remainder of the Study

Chapter II is devoted to the background and related literature
and is divided into three sections. Section One relates to communi-
cation and nonverbal behavior from an interdisciplinary approach. A
discussion of nonverbal behavior in the field of professional education
follows in Section Two. The final section is devoted to the work done
in the area of research methodology appropriate to the present study.

Chapter III considers the design of the study. Selection of the
pilot sample, pilot recordings, instrument development, method of
quantifying behavioral data, validity and reliability, instrument de-
scription, identification of study subjects, gathering of behavioral
data, and data analysis are all covered in detail in the chapter.

The data handling is dealt with in Chapter IV. It includes the
presentation of data, a discussion of the hypotheses, and the results.
A discussion of findings not directly related to the hypotheses is also
included.

Chapter V is devoted to a summary of the study, conclusions,

and recommendations for future research.



25

II. REVIEW OF RELATED LITERATURE

Chapter II is organized into three main sections which are as
follows: Section One is devoted to a report of interdisciplinary ap-
proaches to the study of communication and nonverbal behavior; Sec-
tion Two covers work done in the area of behavior delimited to the
field of professional education; and Section Three gives a report of

relevant work done in the area of research methodology.

Interdisciplinary Approaches to the Study of Nonverbal Behavior

The acknowledgement of teaching as a communicative process
is inescapable, and the conception of nonverbal behavior as a form of
communication is convincing. Thus, in order to achieve a measure
of continuity and closure, a brief review of work done in the area of
general communication as it is conceived and how nonverbal com-
munication relates to it is appropriate. As quoted in Chapter One:

The process of education is a communication

process not only in the sense of transmitting know-

ledge, but more particularly as it relates to inter-

personal communication behaviors. The cognizance

of this fact is interpreted to be the primary reason

for the increase in research in the area of affective
teacher communication behavior. (Victoria, 1970,

p- 4)
Communication has been defined by Birdwhistell (1968), ''as a
process to which all participants in an interaction constantly contri-

bute by messages of various, overlapping lengths along one or more
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channels whose elements are culturally patterned' (p. 24). Central
to Birdwhistell's theory of communication is the conception of com-
munication existing as a multichanneled system, all of which contri-
bute an integral part to the totality of the communication process. He,
in the same writing cited above, has said:
. supported by an increasing body of evidence
indicating the ultimate inseparability of linguistics
and kinesics in communicative systems, it makes

manifest the inadequacy of any theory of communi-
cation based on monochannel message transmission.

(p. 28)

In the same writing he has said:
I am convinced that neither language nor communication
can be either studied or understood so long as we
assume that either subsumes the other. A mono-
channel analysis of communication must ignore or
deny too much evidence to gain support unless the
definition of communication is limited to the wholly
aware, completely purposive transmission of
commonly held, explicit, and demotative verbal
information between interactants. (p. 29)
Birdwhistell (1967) in developing his communication theory has

e

said, "Communication is a multichanneled system emergent from,
and regulative of, the influenceable multisensory activity of living
systems'' (p. 380). Thus, for Birdwhistell the spoken language and
other means of communication become infracommunicational systems.
These svstems interdependently merge with each other utilizing the
symbolic codes of the respective channels ultimately becoming opera-

tionally communicative. This emphasis on communication as a
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multichanneled process means it is difficult to assess the relative im-
portance of the spoken language in communication until more is known
about the total communication process itself. Birdwhistell (1967)
again states, ''All infracommunicational channels are equally im-
portant to the whole of which they are dependent subsystems' (p. 380).

Birdwhistell also argues that communication is a continuous
interactive process composed of discontinuous behavioral segments.
When silence occurs the communication continues in one or more of
the other existing communication channels, an important one being
the gestural or body motion channel. Birdwhistell (1967) states, ''re-
search with visible body motion is convincing us that this behavior is
as ordered and coded as is audible phonation' (p. 380).

Scheflen (1968) in a critical review and commentary of literature
in the area of communication outlines the following channels as being
those through which information is conveyed.

Language modalities
VOCAL Linguistic
Lexical
Stress, pitch and junctures
Paralinguistic

Nonlanguage sounds
Vocal modifiers
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Nonlanguage modalities
KINESIC & POSTURAL, including voluntary
and involuntary mediation behavior, facial
expression, tonus, positioning and so on
TACTILE
ODORIFIC
TERRITORIAL OR PROXEMIC
ARTIFACTUAL, including dress, cosmetic
usage, props, decor, use of space and so
on (p. 52)

Scheflen (1964, 1968) conceives of communication behavior as
existing in '"programs' within a general cultural and subcultural con-
text. Communication takes place when the ''programs'' are performed.
This means that a behavioral process proceeds in a predictable man-
ner once the ''program'' is understood. The "program'' concept as-
sumes that behavior appears in standard units in any culture because
the members learn to perform so as to shape their behavior into
molds so that it is mutually recognizable and predictable, and Schef-
len (1968) has stated, '""communication depends upon a common behav-
ioral morphology of shared meaning' (p. 47).

He has further stated in the same writing, ''people behave in
coded, patterned ways and others perceive and comprehend these pat-
terns' (p. 47), and he has finally stated in support of Birdwhistell,
"Not only is language structured in a hierarchy of levels, but Bird-
whistell ... has shown an analogous morphology for kinesic or bodily

movement actions' (p. 46). In summary, Scheflen (1964) defines

communication as, '"All behaviors by which a group forms, sustains,
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mediates, corrects, and integrates its relationships' (p. 318).

Galloway (1962) in a literature review describes communication
models as described by communication theorists (Shannon and Weaver,
1949; Ruesch and Bateson, 1951; Osgood and Sebeck, 1954). Common
to these models is the conception of the communication process re-
quiring four ingredients: (1) Sender or encoder, (2) Message,

(3) Channel, (4) Receiver or decoder. The sender of the message,
which could be an intention, emotion, need or merely information,
codes the message in the form of symbols which is transmitted along
the communication channel and subsequently decoded, or put back
into recognizable form, by the receiver. When the receiver responds
the cycle begins anew. (Birdwhistell would argue that this procedure
is in operation continuously and is not a stopping and restarting

cyclic process.)

Communication occurs when there is agreement regarding the
symbols of a language. A message then amounts to coding the content
into words. The semantic word meanings comprise the code, the
words themselves being symbols which are composed of a subset of
symbols -~ the letters of an alphabet. The symbolism is not limited
to verbal language, and it is suggested that nonverbal language tends
to become symbolized and hence, an instrument of communication.
(Birdwhistell and Scheflen emphasize the symbolic structure of the

nonverbal channel of communication, but the present study is
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concerned primarily with determining the referents of the behavioral
manifestations more in keeping with work done by Mehrabian. Ex-
pressive gestures are communicative and, whether symbolic or non-
symbolic, are capable of interpretation. The present study is aimed
at this interpretation. )

To understand an individual's nonverbal behavior requires a
knowledge of the symbols in which the behavior is enacted. No defini-
tions of the nonverbal symbols exist partly because a person's non-
verbal codes and signs are partially unique, private, and esoteric.
Thus human behavior is partially symbolic and nonsymbolic. Non-
symbolic actions in the nonverbal realm are linked particularly to the
communication of feelings and attitudes. Further, nonverbal ex-
pressions are used to check the fidelity of a verbal communicative
act, and thus are used to obtain a better picture of the self one pro-
poses to be.

Blumer (1936) suggests that it may be virtually impossible to
identify the cues to which a person is responding in an interaction.

He asserts that interaction on a nonsymbolic level operates in a way
different from that relegated to the symbolic level. The nonsymbolic
is distinguished by spontaneity and immediate response to some ac-
tion. Further, the individual is usually unaware of this unconscious

response. Blumer states:
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Nonsymbolic interaction is constituted...by

expressive behavior, i.e., a release of feeling and

tension, to be distinguished as different from indi-

cation of intellectual intention, which properly

comes at the symbolic level. (p. 516)

Thus expressive gestures form the channels for disclosure of feeling.
Blumer asserts further, "It is this nonsymbolic interaction which
seems to form the setting for the formation of the feelings which are
intrinsic to and basic to social attitudes' (p. 523).

Victoria in his review cites work done by Langer in Langer's
theory of symbolic processes. The theory deals with the nature of
symbolic processes, and Langer differentiates between discursive
symbols, which correlate names or concepts with things, and non-
discursive symbols, which depend on an individual's personal per-
ceptions and hence, is related to the expression of feeling. Discur-
sive symbolizing has an identifiable syntax and order while nondis~
cursive symbols do not. Thus nondiscursive symbols are related to
what Blumer would call nonsymbolic. Victoria has said:]

There is evidence that nondiscursive language is

different from but related to discursive language.

It would seem that emotional or feeling expres-

sion can be investigated with the aim of discover-

ing the general principles of ''qualitative intelli-
gence' accounted for by nondiscursive symbolization.

(p. 6)
Further, gestural behavior has been considered either learned (Bird-
whistell, et al.) or instinctive (Darwin, gﬁal. ). Learned gesture

can be considered discursive symbolization and instinctive gesture
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can be considered nondiscursive. As such nondiscursive symboliza-~
tion in the form of gestures can deal with themes that are emotional
in nature, A discussion of learned and instinctive gestural behavior
follows in the next section.

As Galloway points out in his review the communication process
is much more complex than what it appears to be in the simple model
described earlier, People verbally communicate by arranging words

""statement. " A ''statement'’

in a sequential pattern which becomes a
becomes a communicated message when it has been decoded by
another person whose interpretation has been based on prior agree-
ment, i.e., they must have a common social meaning upon which per-
sons agree. Thus, communication is successful when sender and re-
ceiver agree on what interpretation should be put on the message.
The complexity arises when the encoder transmits along more than
one channel simultaneously. Semanticists may agree precisely on the
meaning of a spoken word or statement, but a subtle overtone, a mere
reflection, a slight gesture, a subtle facial expression, or a seem-
ingly insignificant postural attitude can distort the entire meaning of
the spoken word. Thus, human communication is rarely perfect.

Further, communication is often carried on beyond the purely
cognitive level. Galloway (1962) has said:.

Although an exchange of ideas may be almost

purely at the cognitive level, communication between
two persons always carries a freightage of manifold
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meanings; for indeed information, ideas, emotion,
attitudes, and feelings are communicated. Perhaps

a failure to be aware of the many affective implications
of ordinary speech constantly remains a grave handi-
cap. ...for truly understanding the impact of one's
communication on others. (p. 20)

Communication is further increased in complexity due to the
uniqueness of the communicator. His spoken language is determined
by both his hereditary capabilities and his past experiences. Murphy
(1947) maintains that an individual's uniqueness is expressed particu-
larly in the nonverbal when using words, i.e., the individual's unique-
ness is made manifest through bodily as well as verbal behavior.

Galloway (1962) sums his review by saying:

...human communication consists of individuals

in conversation, discussion, or in other forms of

social intercourse. FEach individual and each conver-

sation or discussion is unique; different people react

to signs in different ways, depending upon their own

past experience and upon the situation at the time.

It ie such variation, such differences, which give

rise to the principle problems in communication
itself and in the study of communication. (p. 22)

Nonverbal Communication

Katz (1964) in considering the nonverbal component of commu-
nication behaviors outlines three aspects of nonverbal communication
which all overlap strongly but differ in emphasis. These ways of
viewing nonverbal behavior are as follows: (1) Nonverbal behavior

as an extended intra- and/or interindividual communication process
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with feedback an integral part, (2) Nonverbal behavior as an intra-
individual etiology, (3) Nonverbal behavior as a cue to interpersonal
judgements.

Birdwhistell with his view of body language as an intracommuni-
cation system would be a proponent of the point of view conceiving of
nonverbal behavior as a communication in the sense of a language
process. Birdwhistell defined the term kinesics as, ''the systematic
study of those patterned and learned aspects of body motion which can
be demonstrated to have communication value" (Katz, 1964, p. 15).
He has also spoken of kinesics simply as, '...the science of body
behavioral communication' (Birdwhistell, 1967, p. 379). As quoted
earlier in this writing Birdwhistell has said, "Research with visible
body motion is convincing us that this behavior is as ordered as is
audible phonation'' and says further in the same paragraph, 'like
language intracommunicational body motion is a structured system
that varies from society to society and must be learned by the mem-
bership of the society if it is to interact successfully' (Birdwhistell,
1967, p. 380).

Scheflen supports Birdwhistell's view of nonverbal behavior
being one channel in the total communication process, e.g., in page 27-
28 of this writing his channels are outlined. As quoted previously he
also says in support of Birdwhistell, ''not only is language structured

in a hierarchy of levels but Birdwhistell has shown an analogous
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morphology for kinesic or bodily movement actions' (Scheflen, 1968 p.46).
Of the role nonverbal behaviors play Scheflen (1968) says, '...many
kinesic behaviors act with verbal language and appear to reduce am-
biguities of speech; some kinesic actions are clearly metacommunica-
tional. In general there is considerable redundancy of channels" (p.
52). Scheflen calls metacommunication communication about commu-
nication, or communication which clarifies the nature of the original
communication in an interactive process.

Hall (1963a) also supports Birdwhistell's view that nonverbal
behavior is culturally patterned, learned and is systematic and has

", .man, like other verte-

said in his writing concerning Proxemics,
brates, moves with the framework of highly patterned spacial systems"
(p.426), and has also said in the same writing, ''the study of space..

is a bio-basic, culturally modified, system of behavior' (p. 441).
Further, ''a great many spacial acts are so highly patterned and so
automatic that they function almost totally out of awareness, and
therefore are not subject to the kind of control and distortion that con-
scious words are' (p. 441). Hall {1963b) defines Proxemics as, ''the
study of how man unconsciously structures microspace' (p. 422).

Hall (1963b) views Proxemics as a communicational channel in keeping
with Scheflen's conception outlined earlier in this writing when he says

"In Proxemics one is dealing with phenomena akin to tone of voice,

or even stress and pitch in the English language' (p. 428). Hall
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argues that while Proxemic behavior is not language, it parallels
language. He uses Hockett's (1958) principle features.

Katz criticizes Birdwhistell's view of body language as being too
narrow when Birdwhistell restricts the behaviors to learned etiology.
There is considerable evidence that suggests that unlearned or innate
stimuli may cause behaviors as well,

Krout(1954b) develops the conception of what he calls autistic
gestures. These reflex-like forms of behavior possess a definite
adaptive aspect in that they drain off impulses and hence reduce ten-
sion. Thus, autistic gestures are forms of self communication.
Hence, if one would desire to place a label on Krout's point of view,
its emphasis would fit Katz' classification of nonverbal behavior as an
intra-individual etiology. Krout argues that autistic gestures are not
capricious, and thus, once the symbols are understood, they become
communicative. Further, he argues that they stem from some sort
of conflict and, hence, are emotionally charged. As stated before,
he argues that they are unwitting or nonconscious. They arise, ac-
cording to Krout, when an individual inhibits his direct response to an
external situation, he responds to internal stimulation explicitly, and
the autistic gestures occur.

Darwin (1899) has argued that the primary expressive actions
of man and lower animals are innate or inherited and are not at all

governed by learning or imitation. From cross-cultural studies he
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has found that gestures such as shrugging the shoulders or raising the
arms with open hands are conventional signs of impotence. On the
other hand, behaviors such as kissing and the nodding or shaking of
the head are not innate. Darwin argues that only a few of the expres-
sive movements are learned consciously by individuals, and the
greater number and all those of importance are innate or inherited
and are not dependent on the will of the individual. Darwin also ar-
gues for the conception of involuntary responses to some emotional
stimuli as being innate and not learned. For instance, blushing in
anger or embarrassment is innate, involuntary and not culturally
unique.

Other writers (Deutsch, 1947; Allport and Vernon, 1933) argue
that behavioral manifestations exist which are an unconscious effort to
cope with a situation, or these behaviors may be a manifestation of an
unconscious emotion or feeling.

In sum, the people cited above agree with Birdwhistell et al.,
that gestures, i.e., broadly, those manifestations of body movement
that are observable, are communicative in nature, but they disagree
with Birdwhistell when he argues that the behavior is strictly a
learned behavior and culturally defined. Further, Katz in his review
cites arguments asserting that the analogy between kinesics and

linguistics is not as strong as Birdwhistell claims.
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The arguments cited in this writing are not intended to imply
that cultural differences do not exist for cultural differences in ex-
pressive behavior are obvious. Victoria (1970) cites Labarre
in stating, "'a great deal of speculative nonsense has been indulged in
by the older instinctivist theories and much of what they uncritically
attributed to innate inherited responses can now be clearly seen to be
culturally learned responses'' (p. 9). Evidence obviously exists that
supports both positions. Thus, the only realistic view would include
all behavioral forms; learned and innate, cultural and cross-cultural,
unconscious and overt,

Ruesch and Kees (1956) elaborate a comprehensive theory of
communication in which no distinction between intentional and uninten-
tional expressions is made. According to their theory every action
form -- verbal or nonverbal -- has a communicative function. Fur-
ther, they maintain that sources of communicative skills mean little
except to the extent that they relate to the receiver's accurate percep-
tions. Thus, the receiver is the key link in the communication pro-
cess according to their theory. Ruesch and Kees feel that the meta-
communicative acts are primarily codified nonverbally. Hence, the
nonverbal channel is the dominant one in that it is this channel that

relates to or clarifies the communication process itself.
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Their theory can be summed in the following quote:

Communication does not refer to verbal, explicit,
and intentional transmission of messages alone. The
concept of communication would include all those pro-
cesses by which people influence one another,..This
definition is based upon the premise that all actions
and events have communicative aspects, as soon as
they are perceived by a human being. (pp. 5-6)

Eckman (1957) doesn't argue or discuss the nature of the commu-
nication process in all its glory but simply assumes that nonverbal
behavior has significant communicative value. He asserts that an
organism tends to communicate by means of and reacts to nonverbal
cues regardless of whether or not the individual manifesting the be-
havior or the person perceiving the behavior are able to report the
use of the nonverbal channel. Eckman's view may be summed as
follows:

Nonverbal behavior may be conceived as supplying

two types of information which may or may not cor-

respond to verbal behavior. It may have a specific

direct meaning. This type of nonverbal behavior may

emphasize, contradict, aid in the interpretation of, or

have little relation to a verbal statement. Nonverbal

behavior may also have a more general significance

providing information about such variables as activity

level, and the accumulation and discharge of tension

or anxiety during a specific time period. (p. 142)

An additional dimension that must be considered when attempting
to conceptualize communication and its nonverbal subset is that of the

subliminal nonverbal channels. The process that takes place in these

channels might properly be called "unconsciously felt perceptions. "
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An individual experiences feelings, emotions, thoughts, attitudes and
reactions towards others and in reference to others, but often he is
not able to articulate these feelings. He even may not have any un-
derstanding of the feelings, but the feelings, attitudes, and emotions
are real, nevertheless. Galloway (1962) argues that these feelings are
transmitted nonverbally and has said, '...the signals of subliminal
motion and impulses are transmitted silently through nonverbal modes
of communication' (p. 24).

Katz outlines an aspect of nonverbal behavior that has received
considerable research and theoretical emphasis. This aspect con-
siders body language primarily as a cue to interpersonal judgements.

Mehrabian(1969a) views nonverbal behavior as a communication
process and makes theoretical and experimental attempts to determine
the referents of the behavior. His thesis is that the referents of non-
verbal behavior can be characterized in a three dimensional frame-
work: potency, status, or social control; activity or responsiveness;
and evaluation or the degree of liking, preference or extent of positive
attitude.

One of the earliest attempts to isolate nonverbal referents was
made by Darwin (1899). He related the behaviors to emotions, and
as previously cited in this writing felt that the causes of the behavior
were often instinctive, KEckman and Friesen (1967) state the nonverbal

behavior has been related to nearly every aspect of the human
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condition ranging from personality to social class and so on, but say
further, '"Most popular for the theoretician to assume or explain and
for the experimenter to test has been the contention that ernctions are
expressed through nonverbal behavior" (p. 711).

Tagiuri (1968) in his work on person perception reviews the
work done in the area of expression and recognition of emotions and
refers to psychologists who have worked in the area. Much of the
work through the 1930's deals with the problem of emotion, whether
or not it is easily recognized, and how it relates to personality.

Victoria (1970) in his review cites work done by Crichley
and Wolff both of whom assert that gestures can be of an emo-
tional nature, particularly at certain developmental stages in an or-
ganism.

Mehrabian (1969a) in his review cites early work done which
attempted to identify specific moods and feelings, e.g., anger, fear,
happiness, etc., as referents of specific nonverbal behaviors. He in
the same publication refers to alternate attempts to conceptualize the
referents of nonverbal communication. This attempt conceived of the
referents in terms of a multidimensional framework. These attempts
were refined by Schlosberg (1954) who suggested that:

. _facial movements, for instance, could be characterized

within the three-dimensional framework of pleasantness-

unpleasantness, sleep-tension, and attention~-rejection,

Thus, anger would be characterized with a slight degree
of rejection and high degrees of tension and unpleasantness.
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This scheme, then, made possible a parsimonious

characterization of the major referents of nonverbal

behavior. (Mehrabian, 1969a, p. 203)
Mehrabian (1969b) cites further support for the notion that the non-
verbal referents can be characterized in a small number of dimensions.
From the research cited in his review together with his own work
comes the citation of the major referential factors cited above.
(Those factors being evaluation, social control, and activity. )

Mehrabian in a manner similar to Eckman's work previously
cited doesn't consider the communication process per se when he out-
lines his conceptualizations. He asserts that nonverbal behaviors
communicate, which is actually a considered assumption, and then
suggests that the behaviors are communicating with reference to the
dimensions cited above. Even if the extremely complex nature of the
communication process is not totally understood, a researcher can
investigate the referents of a system of behaviors if the assumption
that the behaviors do indeed communicate is reasonable.

Eckman (1965b) in a review of work done in the area of non-
verbal behavior states that the behavior has been related to mood,
to the quality of an interpersonal relationship, and to the communica -
tion of attitude. Eckman (1965a) with reference to attitude asserts
that nonverbal behavior can be shown to be an accurate communicator
of attitude and says further that nonverbal behavior alone may sensi-

tively track moment-to-moment changes in affect. Victoria states
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that postural-gestural behavior gives an accurate indication of a
person's inner attitudinal and emotional state.

Considerable work has been done in relating specific postural-
gestural manifestations to attitude. Allport and Vernon (1933) in an
early effort studied the relation of postural and gestural styles to
personality characteristics. James (1932) fund that body posture
gave general clues to attitude, and he found more specifically that a
communicator leaning forward communicated a relatively more posi-
tive attitude compared to a communicator leaning backward.

Mehrabian (1969a, 1969b, 1970) reviews the relevant work re-
lated to the referents of nonverbal behavior and the work related to
specific behavioral manifestations and how they may communicate
attitude. Mehrabian reports that immediacy or proxemic measures
relate primarily to the attitude of the communicator toward his ad-
dressee. He reports that for a communicator with positive attitude
toward his addressee the communicator will in general exhibit greater
degrees of touching, leaning forward toward the addressee, eye con-
tact with the addressee, and the body orientation of the communicator
will be more directly toward the addressee, and the communicator
will position himself at a smaller distance from his addressee. In
cases where distances are fixed the communicator can increase his
perceptual availability to the addressee by the increasing degrees of

orientation, eye contact, and forward lean. Hence, the groupings are
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made on a conceptual as well as experimental basis. Thus, as
Mehrabian summarizes he states that general immediacy, i.e., the
directness of orientation, is positively correlated with attitude. How-
ever, if the communicator is in a state of tension the relationship is
reversed. With respect to proxemic factors Mehrabian draws from
Hall (1963a, 1966).

Also related to attitude is a set of activity variables which cor-
relate positively with affect. The indexes are as follows: high rates
of gesticulation, less halting speech quality, more pleasant facial
expressions, and frequent positive head nods.

Mehrabian in the same works citedpreviously reports a second set
of variables which relate primarily to status. These variables are
arm asymmetry, sideways lean, leg asymmetry, neck relaxation,
and reclining angle -- the converse of forward lean. It has been found
that these variables which relate to status are a measure of postural
relaxation, and the greater the communicator's status relative to his
addressee, the greater his relaxation. For the above variables
greater degrees of each respective variable are taken to be a sign of
greater relaxation.

In sum, Mehrabian reports that greater immediacy is positively
related to attitude, and the movement and verbalization cues of ges-
ticulation rates, positive head nods, positive facial expressions,

longer communication, higher speech rates and lower rates of speech
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disturbance all relate positively with at;titude. Status is communicated
by relaxation cues cited above as well as increased rocking and ges-
ticulation rates and lower rates of trunk turning. High rates of leg
movement and self manipulation also relate to status according to
Mehrabian.

Interesting work has been done which attempts an analysis of
the relative magnitude of the effect on a perceiver of the various com-
munication channels. Victoria (1970) reports in reference to a
speaker that nonverbal gestural behaviors are an important aspect of
effective speech communication. Further, he states that these ges-
tures may supplant and reinforce audible symbols or, '...they often
supercede words when there is a discrepancy between the words and
actions of the speaker' (p. 10).

Galloway (1962) states in reviewing the work of Ruesch and
Kees:

Throughout their book one notes that Ruesch and Kees

place a profound importance on the superiority of non-

verbal behavior as being a more accurate representa-

tion of the true person or self; that is, nonverbal

communication is more constant with the real feelings

and thoughts of the person. (p. 27)

Mehrabian and Weiner (1967) report that in the case of com-
munication where the content component of the message is inconsis-

tent with the tonal component, '"...the tonal component makes a dis-

proporionately greater contribution to the interpretation of the
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message than does the content component' (p. 113).

Mehrabian and Ferris (1967) in integrating their work with the
Mehrabian and Weiner study above state, "It is suggested that the
combined effect of simultaneous verbal, vocal and facial attitude com-
munications is a weighted sum of their independent effects with the
coefficients of . 07, .38, and .55, respectively' (p. 252). This sug-
gests that the facial channel is nearly one and a half times as weighty
as the vocal channel in terms of its effect, is more than seven times
as weighty as the verbal channel, and the vocal channel is more than

five times as weighty as the verbal channel.

Studies in Nonverbal Behavior in Professional Education

Studies in the area of nonverbal behavior in the field of profes-
sional education are few in number, and an extreme paucity exists in
the number related to student nonverbal behavior.

Galloway (1962) constructed seven categories for the observation
of teacher nonverbal behavior in his doctoral research. Galloway's
approach was deductive in that he constructed categories, and then on
the basis of inference from the teacher's facial expression, actions,
and vocal language, observers placed the behaviors into the previously
developed categories. Three of these categories were a priori desig-
nated as inhibiting to communication, one was considered neither in-

hibiting nor encouraging, and three were considered encouraging to
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communication. Galloway's results proved inconclusive, and in fact
the observers themselves couldn't agree as to the proper classifica~
tion of the manifested behaviors on the part of the teachers.

Victoria reports work done by Lail in which the Flanders inter-
actioneanalysis system was combined with Galloway's nonverbal cate-
gories in an observation instrument that could be used for the purposes
of teacher evaluation. Victoria cites Lail as stating that the utilization
of combined verbal and nonverbal systems of observation caused sig-
nificant changes in student-teacher behavior in the areas of praise,
response to and acceptance of pupils, and in gaining sensitivity to pupil
interest. Victoria cites Neil further in his review in saying, '""For the
teacher to become fully embodied in teaching and the pupil to become
fully embodied in learning they both need to be aware of the extent to
which both can inspire, and be inspired, through body mobilization"

(p. 17). However, as in the previous citations, the specific body ac-
tion analysis related to the teacher as opposed to the pupils and also
related to deductively developed categories,

Victoria conducted an investigation of the manifested nonverbal
behavior of student-teachers in art, He developed seven categor-
ies of nonverbal behavior and seven categories of terms descrip-
tive of affective qualities. He further compared the behavior
of the student-teachers to reflected qualities within task-setting,

demonstration, and evaluation constructs. His theoretical
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frame was built on Birdwhistell's conceptions in that he was attempt-

ing an ultimate behavioral typology as opposed to the referents of non-
verbal behavior.

Fvans and Balzer (1962) developed a system for the observation
of biology teacher behavior. Specific behaviors were captured on
video tape, studied, recorded, and compiled in categories. The study
further compared the behaviors manifested by the teachers to mea-
sured personality characteristics. In terms of the measured behaviors
themselves Evans (1969) reported that 38. 94 percent of the total be-
havior manifested was nonverbal, according to the way the behaviors
were defined. Further, the nonverbal behavior was the majority of
the behavior types manifested according to Evans. The comparisons
between the behaviors manifested and the personality types were in-
conclusive.

Jecker, Maccoby, and Breitrose (1964) in one of the few studies
directly related to student nonverbal behavior analyzed the ability of
teachers to assess cognitive feedback from students. They stated as
cited in Chapter I:

__while a teacher is addressing a sizeable class of

students, verbal feedback is likely to be severely

limited, and the teacher is largely dependent upon

nonverbal information from students...when judging

the effects of his communications. (p. 393)

They hypothesized that when teacher judgements of student compre-

hension were based on nonverbal cues from students, misperceptions

were more apt to occur than if the judgements were based on verbal
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cues. Tests were developed to obtain measures of student compre -
Lhension, and the understanding as perceived by the teachers from
student feedback was compared to the results obtained from the tests,

The researchers found clear results that supported their hypo-
thesis; i.e., visual feedback cues are not accurately interpreted.
Further, teachers with more classroom experience didn't interpret
visual cues with any significantly greater accuracy. They concluded
their work by stating, ''since greatly increased verbal feedback is not
feasible under normal classroom conditions, any method for substan-
tially improving nonverbal feedback cues would be of value' (p. 397).
Weick (1968) in reviewing their work argues that even though observers
were directed to use nonverbal cues to detect cognitive rather than
affective information the observers may have actually been using af-
fective reactions such as interest or boredom in the judgement of
comprehension. This would support the contention that research into
the areas of nonverbal behavior compared to affective aspects is
necessary.

However, with respect to Weick's remarks Jecker, Maccoby,
and Breitrose (1965) report that with only eight hours of training they
were able to significantly improve the ability of teachers to detect
comprehension from nonverbal cues. Again the teachers were detect-
ing cognitive nonverbal feedback from students., Little work has been

done which is concerned with the analysis of affective nonverbal
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feedback from students.

Nonverbal behavioral ramifications for teaching can be partially

summed in the following:

..implications of paralinguistics and kinesics, for...
teaching...are enormous. The speaker is free to
choose his message. He is not free to choose the
code of his message -~ this is strictly imposed by
the language...The speaker is, however, free to
color his message in certain ways, and these ways
are predominantly paralinguistic and kinesic.
(Victoria, 1970, p. 19)

Further, Hendrix has stated:
One phase of teaching looming large in things revealed
to date is the enormous role played by nonverbal com-
munication between teacher and students, Current re-
search in paralinguistics -- especially that involving
kinesics -- is revealing ways to identify and classify
the nonverbal behavior which human beings learn to
interpret each other; it is thus that we produce the

complicated stream of communication sometimes
accompanying, sometimes independent of, words.

(p. 467)

Considerable work has been done in the area of student-teacher
interaction and in the area of teacher behavior -- mostly verbal be-
havior. The studies usually make the tacit assumption that verbal
behavior adequately samples the total behavior manifested by the sub-
ject. This assumption appears questionable, and the entire area of
teacher and pupil nonverbal behavior looks rich and worthwhile for
research problems in professional education. Comprehensive reviews
of the work done in these areas as well as work done in the develop-

ment of category systems for systematic observation have been done
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by Medley and Mitzel (1963) and Evans (1968).

Systematic Observation of Nonverbal Behavior

Interdisciplinary Approaches to the Categorization of Nonverbal

Rehavior

A significant contribution to the categorization of nonverbal
behavior was accomplished by Eckman and Friesen (1969). They
developed five categories of facial and body behavior distinguished by
usage origin and coding. The five behavioral categories are as shown
in Figure 1, and are listed as follows: Emblems, Illustrators, Regu-
lators, Affect Displays, and Adaptors. For example, using Figure 1
as a guide, Emblems might be the making of a fist to denote anger. It
is intended to communicate the feeling and substitutes for a verbal
description of the anger. Emblems are learned which makes them
unique to a specific culture. The coding refers to the body symbols
that an individual manifests in order to communicate the emblematic
meaning. Similar interpretations can be made of the rermaining cate-

gories, all of which are discussed in detail by Eckman and Friesen,



EMBILEMS

ILLUSTRATORS

REGULATORS

USAGE:

external
conditions

Most frequent when
verbal channel
blocked.

May vary with enthusiasm or
excitement.

Vary with partially defined
roles,
action.

orientation of inter-

relation to
words

high agreement about
verbal definition

directly tied to speech,
illustrate message content,
or rhythmically accent or
trace ideas

maintain and regulate back-
and~forth conversational
flow, not tied to specifics
of speech.

awareness

usually as aware as
choice of words

not as
explicit as emblems

within awareness,

periphery of awareness

intention to
communicate

usually intended to
communicate

intentional to help commu-
nicate, not as deliberate
as emblems

over-learned habits that
are almost involuntary

receiver

visual attention and

visual attention and some

other interactant very

feedback direct comment direct comment or responsive to, but rarely
response directly comments on
type of more shared than more shared than idio-~ more shared than idio-
meaning idiosyncratic, typi- syncratic syncratic
cally communicative,
informative and
interactive
CODING some arbitrarily; Batons and ideographs arbitrary, iconic or
some iconic (pictorial, intrinsic
kinetic, spatial) usually
not intrinsic
ORIGINS culture specific socially learned by learned but we have not
learning imitation specified when
OVERLAP can be based on affect Kinetographs can include all other categories can

display, or adaptors

an adaptor

serve as regulators

Figure 1.

Nonverbal behavioral categories.
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AFFECT DISPLAYS

ADAPTORS

USAGE:
external conditions

Culture, social class and family define
affects appropriate for certain settings

Self adaptors inhibited by con-
versations, but still prevalent.

relation to words

can repeat, augment, contradict or
be unrelated to verbal affective
statement.

can be triggered by verbal
behavior in present situation
which is associated with condi-
tions when adaptive habit first
learned

awareness

often highly aware of affect once
displayed, but can occur without any
awareness

typically not aware of adaptors,
although tend to conceal and
inhibit

intention to com~-
municate

often not intended to communicate
but can be

rarely intended to communicate

receiver
feedback

greater receiver attention

other interactant rarely
comments on, and politeness
implies lack of attention to

type of meaning

both shared and idiosyncratic

both shared and idiosyncratic

CODING Some intrinsic, may be iconic as Intrinsic/kinetic or tend to be
result of display rules iconic when fragmented by time

ORIGINS Relationship between facial muscula- Habits first learned to deal with
ture and affect and some of the sensation, excretion, ingestion,
evokers neurophysiologically grooming, affect
programmed

OVERLAP

Categorics of nonverbal behavior.

(Cont. }

(Eckman and Friesen, 1969, p. 94-95)

€S
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Krout (1954b) in his previously cited work in the area of autistic

gestures developed a description of autistic manual gestures as shown

in the following list:

1.

N O~ W

10.
11.
12.
13,
14.
15.

16.
17.
18.
19.
20,
21.
22,
23.
24,

Relaxed palm in lap
1-a upturned palm in lap
1-b in-turned palm in lap
Index or small finger between fingers
2-a index finger between fingers
2-b small finger between fingers
Thumb between two fingers
Finger enclosed by other hand
Two fingers enclosed by other hand
Three fingers enclosed by other hand
Four fingers in palm enclosed by other hand
7-a four fingers in palm
7-b four fingers enclosed by other hand
Cupped hand in cupped palm
8-a reversed cupped hand enclosed by hand
8-b cupped hand in cupped palm of other hand
Hand covering another, with fingers showing
9-a one hand over another, showing one or two phallanges
of covered hand
9-b one hand covering another, showing entire finger set
One hand over another with fingers bent
One hand over another with no finger s showing
Open hand dangling between legs
Fingers interlaced
Folded fingers forming circle
Fist gestures
15-a resting fist (on flat surface)
15-b enveloped fist (covered by hand)
15-c supporting fist (against face)
15-d checked fist (held at wrist)
Folded hands joined at fingertips
Finger at lips
Hands in back
Crossed wrists
Hand to nose
Hand to ear
Hand to eye
Hand to chin
Hand to neck (p. 100)
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The above list was accompanied by a series of photographs
illustrating each of the gestures. His results were derived from study-
ing issues of a Chicago newspaper covering a ten year period. Pic-
tures of individuals obviously manifesting autistic gestures were
studied and evaluated by a team of judges with the results shown in the
above list. Krout further developed a list of attitudes using the same
source, and the list of attitudes were related to the gestures. The
attitudes were perceived inferences on the part of the judges and their
validity may be questionable.

Matchotka (1965) developed using line drawings a systematic
classification of spacial and position variables. He studied the vari-
ables body access or denial, gaze immediacy, nudity or clothed, body
protrusions or pointing, facial expressions, and bowed or raised head.
He used conceptions built on the work of Hall and Mehrabian for his
theoretical base. He had subjects react to drawings showing various
postures in reference to bipolar dimensions such as natural-unnatural
and yielding-unyielding, etc.

Birdwhistell (1954, 1970) developed complex systematic coding
techniques that were used to describe the tonal inflections in speech
and techniques that coded nonverbal markers. Birdwhistell's nota-
tional system divides the body into eight major sections and notes that
the system is designed primarily for a static subject. He further ack-

nowledges that the classification system is arbitrary but asserts its
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usefulness for the groups he has studied to date. The descriptions of
the regions and the particular cues are accompanied by symbols to
be used in coding*. The body sections are (1) total head, (2) face,

(3) trunk, (4) shoulder, arm, and wrist, (5) hand and finger activity,
(6) hip, leg, and ankle, (7) foot activity and walking, and (8) neck.
A complete development of the classification system together with

symbols can be found in Appendix I of Birdwhistell's Kinesics and

Context. The system as developed for the face is shown in Figure 2.
Hall (1963a) developed a system for coding and categorizing
proxemic behavior in individuals. Hall asserts that proxemic behavior

can be developed as a function of eight different "dimensions'' which
are as follows: (1) postural-sex identifiers, (2) sociofugal -- orienta-
tion, (3) kinesthetic factors, (4) touch code, (5) retinal combinations,
(6) thermal code, (7) olfaction code, and (8) voice loudness scale.

The complete classification system is shown in Figure 3, and iconic,
syllabic, and simple number codings are included. Some brief ex-

amples will explain the system. Under postural-sex identifiers a

numerical coding of 54 would denote a standing male addressing a sit-

ting female. For orientation of bodies an 0 would denote two subjects

directly facing each other while a 2 would note that the subjects were
oriented at right angles with respect to each other. Using kinesthetic
factors a 12 would show subject 2 touching subject 1 with a forearm,

elbow, or knee, while a 103 would denote subject 1 just outside subject



— ¢ — Blank faced

— ~ Single raised brow
indicates brow raised

— ~ Lowered brow

\/ Medial brow contraction

s, .
»%¢¢  Medial brow nods

-~ ~ Raised brows

o a Wide eyed

— o Wink

S ¢ Lateral squint

~

> L > < Full squint

A Shut eyes (with A-closed pause 2 count)

mmor Blink

B B-closed pause 5 plus count

@@ Sidewise look

9 &) Focus in auditor

® ® Stare

©®@ Rolled eyes
& & Slitted eyes

e © Eyesupward

-@ e~ Shifty eyes

‘@ @’ Glare

@ o, Inferior lateral orbit contraction

A Curled nostril

s Flaring nostrils

VAN

7

¢ Pinched nostrils

é Bunny nose
A Nose wrinkle
v Left sneer
~v Right sneer
Figure 2.
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Out of the side of the mouth (left)
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Out of the side of the mouth (right)

Set jaw

Smile tight -~ loose o
Mouth in response lax o tense --
Droopy mouth
Tongue in cheek
Pout

Clenched teeth
Toothy smile
Square smile
Open mouth

Slow lick~-lips
Quick lick--lips
Moistening lips
Lip biting

Whistle

Pursed lips
Retreating lips
Peck

Smack

Lax mouth

Chin protruding
"Dropped" jaw
Chewing

Temples tightened
Ear "wiggle"

Total scalp movement

Description and symbols for the face. (Birdwhistell,

p. 260)

1970,
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(1) Postural--sex identifier (2) Orientation of bodies (SFP axis)
1 —
. 3 113 oN s )
male
5 1
" t’" 62k
2 —a- 2 L" 7 wb
female 4 IS < 8 “‘
6 9 “F
e

(3) Kinesthetic factors

[ 1

I | (4) Touch code

— caressing & holding 0

H r feeling or caressing 1

prolonged holding 2

|q I_— \ holding or pressing against 3

spot touching 4

Pq /\ accidental brushing 5

r‘—| / \ no contact 6
]

(5) Retinal combinations (Visual code) (6) Thermal code

foveal f 1 contact heat the 1

macular (clear) m 2 radiant heat thr 2

peripheral P 3 probable heat th 3

no contact mc 8 no heat th 8

(7) Olfaction code (8) Voice loudness scale

differentiated body odors detectable do 1 silence si 0

undifferentiated body odors detectable ubo 2 very soft Vs 1

breath detectable br 3 soft s 2

olfaction probably present oo 4 normal n 3

olfaction not present 0] 8 normalf n# 4

loud 1 5

very loud vl 6

Figure 3. System for the notation of proxemic behavior. (Hall, 1963a,
p. 1020)
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2's arm's reach. The remaining categories are self-explanatory from
the figure. The total system when used is designed to give a complete
picture of the subjects' proxemic behavior.

Mehrabian (1969a, 1970) developed measures for the classifica-
tion of cues related to the referential factors of evaluation, social con-
trol, and activity. Mehrabian's measures resulted from his review
of the professional literature in the field as well as his own research
and are outlined as follows:

I. Immediacy Cues
A. Touching
B. Distance
a. Straight-ahead distance
b. Lateral distance
. Forward Lean
. Eye Contact
. Orientation

II. elaxation Cues

C
D
E
R
A. Arm Position Asymmetry
a. Symmetrical
b. Slight asymmetry
c. Moderate asymmetry
d. Extreme asymmetry
B. Sideways Lean
C. Leg Position Asymmetry
a. Symmetrical with insteps touching
b. Symmetrical with insteps not touching
c. Asymmetrical with both feet flat on the floor
d. Asymmetrical with one or both feet not on the floor
D. Hand Relaxation
a. Verytense
b. Moderately tense
c. Relaxed
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E. Neck Relaxation
a. Head unsupported and line of vision ten degrees
or more above the horizontal
b. Head unsupported and line of vision within ten
degrees of the horizontal
c. Head supported or hanging so line of vision is ten
degrees or more below the horizontal
. Reclining Angle
ovements
. Trunk swivel movements
. Rocking movements
Head-nodding movements
Gesticulation

F
M
A
B
C
D
E
F Leg movement
G

.  Self-manipulation

. Foot movement

Facial Expressions

A. Facial Pleasantness

B. Facial Activity
Verbalization
Communication length
Speech rate

Halting quality of speech

Speech error rate
Speech volume

mEUQwr

Intonation

Mehrabian notes in summarizing that attitude or evaluation is

the primary referent of the immediacy cues, social control is com-
municated by the relaxation cues, and responsiveness is related to
the activity cues. There is some overlap, of course, and Mehrabian

notes that the cues are unique to North American communicators.

Educational Approaches to the Categorization of

Nonverbal Behavior

Galloway (1962) as previously cited in this writing deductively

developed seven categories of teacher nonverbal behavior. On the
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basis of inference from the teacher's facial expression, actions and
vocal language, the behavior was coded into the categories. Galloway

had three categories of encouraging behavior which were enthusiastic

support, helping, and receptivity. He also had three categories of

inhibiting teacher behavior which were inattentive, unresponsive, and

disapproval. His seventh category was that which contained behaviors

believed to be neutral. The observers while looking through a one-
way screen attempted to place themselves in the role of the pupil and
inferred the meaning of the communication and put a tally in the ap-
propriate category. The behaviors were tallied in columns to pre-
serve the behavioral sequence but were not timed in any way. Gallo-
way's results proved to be inconclusive, but he reported optimism
for similar future research.

Victoria (1970) developed a category system for observing
student-teachers' nonverbal behavior as they taught art. Victoria

developed the categories of eye contact, facial motion, head motion,

body posture, arm hand finger motion, directed arm hand finger

motion, and body motion in his observation instrument. Further, he

used judges to rate each of the categories on a seven point scale as

to qualitative affect. The affective qualities were: (1) Enthusiastic,
(2) Receptive-Helpful, (3) Clarifying-Directive, (4) Neutral,

(5) Avoidance-Insecurity, (6) Inattentive, and (7) Disapproval. The

judges rated the behaviors on a supportive-unsupportive continuum
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with Enthusiastic considered most supportive and Disapproval con-
sidered least supportive. Victoria's approach was similar to Gallo-
way's in that the development of the characteristics on the supportive-
unsupportive continuum was deductive, and the coding was based on
the inference of the judges.

Victoria concluded that a student-teacher's nonverbal behavior is
classifiable as to type and kind. He further found that judges could
adequately agree as to the affective quality of the teachers in the
teaching-learning situation. However, in both Galloway's and Vic-
toria's work no conclusive results were obtained from the use of stu-
dents themselves. The categories, affective qualities and categoriza-
tions were all made deductively and from an adult's point of view and
perspective, Further work with student responses is necessary be-
fore conclusive results can be obtained.

Evans and Balzer (1968) developed a system to categorize the
behavior of biology teachers. The categories (Evans, 1968, p. 217)
developed using an inductive method were: (1) Management, (2) Con-
trol, (3) Release, (4) Goal Setting, (5) Content Development (teacher
or student centered), (6) Affectivity (positive and negative), and
(7) Undecided. The category system together with definitions and a
glossary of behaviors comprised the instrument for quantifying the
behavior. The observer when using the instrument codedithe behavior

into one of four columns to note the predominant channel in which the
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behavior was being manifested. These channels were verbal, non-
verbal, congruent (verbal and nonverbal), and contradictory (verbal
and nonverbal). The behaviors were noted on a second by second basis,
and the predominant behavior per ten second interval was noted. As
reported earlier in this writing inconclusive results were obtained
when behavior was related to personality in Evans' study.

Medley and Mitzel (1963) in an extensive review of research re-
port efforts to measure teacher effectiveness and classroom climate
by systematic observation. Medley and Mitzel report some early
attempts to measure pupil participation. Horn (1914) merely noted
on a seating chart when a student participated or requested participa~
tion. Puckett elaborated Horn's system by developing symbols to
more precisely define the interactive and participation patterns of
pupils.

Little professional literature in the field of education has been
reviewed to date by this writer that attempts to measure and quantify
postural and gestural behavior of students in teaching-learning situa-
tions. Thus few instruments for the categorization of student non-

verbal behavior have come to the researcher's awareness.

Summary

The related literature and research reviewed in the chapter were

separated into three sections. Section one considered conception of
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communication and the role that nonverbal behavior plays in the com-
munication process. The work of Birdwhistell, Scheflen, Hall, Krout,
Eckman, and Mehrabian was discussed in some detail.

Section two dealt with research in professional education related
to nonverbal behavior. Emphasis was placed on work done by Gallo-
way; Victoria; Evans and Balzer; and Jecker, Maccoby, and Breitrose.

Work done in the area of systematic observation of nonverbal
behavior was cited in Section three. The research and conceptions of
Eckman and Friesen, Krout, Birdwhistell, Hall, and Mehrabian re-
ceived primary emphasis in the section and references were made to
work done by Galloway, Evans and Balzer, Victoria, and Medley and

Mitzel.
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III. DESIGN OF THE STUDY

The present chapter is divided into sections which are as follows:
(1) Overview of problem and design, (2) Selection of pilot sample,
(3) Pilot recordings, (4) Instrument development, (5) Method of quanti-
fying behavioral data, (6) Validity énd reliability of the instrument,
(7) Instrument description, (8) Identification of experimental subjects,

(9) Gathering of behavioral data, (10) Data analysis, and (11) Summary.

Overview of Problem and Design

As stated in Chapter I the lack of data with respect to student non-
verbal behavior constitutes a problem for science educators, particu-
larly at a time when educators are concerned with student attitude.
The nonverbal channel is of importance because it is primarily through
this channel that the teacher receives feedback which he can use to
assess student attitude.

The researcher has thus formulated the following hypothes which
relate to the problem.

H1: A valid and reliable instrument for the systematic observation

of junior high school and/or secondary school student nonverbal

Lehavior can be developed.

H2: A significant relationship exists between the measured nonverbal

behaviors exhibited by high school and/or junior high school
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students and their attitude toward their teacher and/or their

class.

The design can be properly conceived of as a form of correla-
tional study. A population of junior high school and secondary school
students was selected and two samples were drawn from the population.

The sample selection was determined by response to an instrument
used to determine student attitude. After the samples had been deter-

mined the design dictated that the nonverbal behavior of the subjects
in the samples be compared to their attitude. This comparison was
accomplished by systematically measuring the behavior of the subjects
using an instrument devised for that purpose by the researcher as an
integral part of the study described in this writing. The instrument
was developed from results derived from a survey of the professional
literature combined with empirical results taken from a pilot study

of random subjects. The results were then analyzed using a statis-
tical technique which used correlations as an integral part of the

analysis.

The study as the design is conceived uses systematic observation
as a fundamental technique. This is a basic observation method which
Weick {1968) defines as, ''the selection, provocation, recording, and

encoding of that set of behaviors and settings concerning organisms
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lin situ' which is consistent with empirical aims'" (p. 360). Weick

further explains his definition as follows: He includes the word selec-

tion to note that editing of behaviors is done before, during, and after

an observation. He asserts that edit free observations are impossible.

Provocation refers to the fact that observers make subtle changes in

the observation setting. (He discusses the observer as an individual

as opposed to an inanimate object, such as a camera, which is used

in this study.) Recording is the means used to obtain a record of
events which can be subjected to analysis at a later time-video taping
in the present study. Encoding involves the simplification and quanti-
fication of the record through ratings, duration measures, or frequency
counts. '"In situ' notes that the method is typically used in a situation
with which the subject is familiar.

Medley and Mitzel (1963) describe an observational technique as
one in which an observer records relevant aspects of classroorn behav-
iors as they occur. They describe the measurement process as pro-
ceeding in two steps: (1) A record of a sample of the behaviors to be
measured, and (2) a quantification of the record. The first step can
be accomplished with reasonable efficiency by the use of video tape re-
cordings. The second step is usually accomplished by the use of an
observation instrument which can be either a category system or sign

system or a combination of the two.



68
Category systems and sign systems differ as to the type of items that
make up the measuring instrument. A sign system is composed of
several items which are specific behaviors such as smiles, blinks,
points, etc, A category system is composed of items into which spe-
cific behaviors are placed but do not by the description of the item
denote specific behaviors. An example could be Warmth into which
individual smiles, positive head nods, positive verbal reinforcement,
etc., all would be classified. Category systems are supposed to be
exhaustive of all behaviors and all categories are supposed to be mu-
tually exclusive, while these requirements do not exist for sign sys-
tems. A category may require an extensive definition, but a sign
should nearly define itself. A sign should have three characteristics
as described by Medley and Mitzel: (1) Present tense, (2) Positive
occurrence, and (3) Singular number.

Weick discusses other desirable features for an observation
instrument. An instrument with these characteristics would have a
small number of categories, each category would be precisely defined,
and necessary inference would be kept to a minimum. These charac-
teristics enhance objectivity and makes the instrument more reliable.
Further, as Weick states, ''category systems should permit immediate
judgements and discourage the use of context. Time sampling may
serve this purpose' (p. 423). Length of the sample interval should be

as short as is workable to increase reliability and prevent the loss of
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behaviors. Finally, short intervals, minimum inference, precise
definitions and acceptable coefficients of reliability lend to the entire
system giving results that researchers can be confident are valid.

A detailed description of each of the steps described above and
how the present research relates to each follows in the remainder of

this chapter.

Selection of Pilot Sample

Initial contact with schools was made by letter written by the re-~
searcher and signed by the major professor. The letter was sent to
junior and senior high school principals in an area enclosed by a radius
of approximately 40 miles from Corvallis, Oregon. It is requested
that the researcher be allowed to contact science teachers in the re-
spective schools regarding their willingness to participate in the study.
The letter also stated that the researcher would contact the principals
by telephone concerning the principals' permission and the teachers'
reaction.

In a matter of a few days some of the contacted principals called
the major professor and told of teachers in their schools expressing a
desire to be involved in the study. The researcher then called the
schools and arranged for interviews with these teachers. The re-
searcher also called the remaining schools that had been initially con-

tacted by letter and had interviews set up with the school principals.
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The researcher then traveled to the schools at the appointed

time and talked at some length with the science teachers who had ex-
pressed willingness to be involved in the study. The nature of the re-
search, what it could potentially contribute to the educational body of
knowledge, and what requirements would be made of the teacher and
students were outlined in considerable detail. The interviews ended
with all teachers expressing willingness to cooperate fully with the
researcher. The researcher then arranged to call the teachers a
number of days prior to his next visit. A total of 18 teachers were
interviewed, and the researcher explained that a period of time would
elapse before some of the teachers would be contacted a second time.
Thus, the researcher had a pool of 18 teachers and their classes from
which a sample could be drawn for pilot study and data gathering pur-

poses.

Pilot Recordings

The equipment used for the gathering of pilot data and research
data consisted of an Ampex model 7500 video tape recorder, collaps-
ible cart for transporting the recorder, compatible camera, collaps-
ible camera tripod, camera-recorder connecting cord, power cord,
and extension cord. Thus, the entire equipment package was portable
and was capable of being transported in a standard sized automobile.

A lense adapter was obtained which would allow the fitting of lenses
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made for Honeywell Pentax 35 mm cameras, and the researcher
bought a 35 mm focal length Tauckamar lens. The lens together with
the standard 55 mm lens from the researcher's personal Honeywell
Pentax camera and the 25 mm focal length lens that was standard on
the video camera afforded considerable versatility in production of
image size and wide angle capability.

After reasonable familiarity with the equipment was obtained the
actual gathering of the pilot recordings was begun. Teachers were
contacted by telephone a few days prior to the day the researcher
planned to go into the respective schools. The selection of the teachers
as to respective order of class taping was arbitrary and was based pri-
marily on convenience.

The equipment was taken to the school and moved into the
teacher's room either before the beginning of the day's classes or
during the teacher's preparation period, and it was prepared for opera-
tion at that time. Each classroom had an adjacent equipment room
which was used for equipment and chemical storage, and this equip-
ment room provided a convenient location for the recorder which
allowed it to be operated outside the classroom. Hence, neither the
recorder nor the researcher were observable by the students during
the times that the recordings were being made, and at no time did the
researcher enter the classroom during the recording period. The

camera was mounted and either placed in the equipment room doorway
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or behind the equipment room door if there was a window in the door
through which the camera could be focused. In all cases the camera
was set up so the students would be facing it. After the camera was
initially adjusted and focused the researcher left it alone to avoid
attracting the students' attention and disrupting normal classroom ac-
tivity. The camera did not have remote control capability and was
thus noiseless and motionless.

A total of ten pilot recordings were made, each a class period
in length. The teacher had previously been encouraged to do no spe-
cial preparation for the day's activity and was told that as natural a
setting as possible was desired by the researcher.

The ten pilot tapes represented science classes in lecture-dis-
cussion activity from grades eight, nine, and ten. Four tapes were
made of eighth grade science classes, three were made of ninth grade
science classes, and three were made of tenth grade biology classes.
Students in the classes had backgrounds ranging from rural, low
socioeconomic environments to upper middle class high socioeconomic
conditions. Hence, the students represented a reasonable range in
socioeconomic background even though no metropolitan area, sub-

urban, or inner-city students were represented.
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Instrument Development

The technique used in the development of the instrument was a
combination deductive-inductive process, The literature review re-
sulted in several categories of nonverbal behaviors becoming manifest,
However, the literature review was primrarily done outside the field of
professional education because of the paucity of educational literature
in this area. Thus, an assumption of a one-to-one correspondence
between a prominent behavior in a clinical situation and that same be-
havior in the classroom situation would have no foundation, and the
need for the pilot study became apparent.

The pilot tapes were then studied in considerable detail and be-
haviors manifested by the students were noted in brief handwritten
descriptions. After all the pilot tapes had been studied and the be-
havioral descriptions made, the literature results were again con-
sulted and used as a reference frame. Where applicable the described
behaviors were fitted to the literature descriptions, and where appli-
cation was not obvious, new categories were developed, and cate-
gories described in the literature were abandoned or revised. Some

examples are given as follows:

|t

The literature described a category called Forward-Lean which
was described by the ''number of degrees that a plane defined by

a line from the communicator's shoulders to his hips is away
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from the vertical plane' (Mehrabian, 1969a). No appreciable
deviation from this description was observed in the pilot tapes,
and hence, the category was adopted directly.

The literature also described a category called self~-manipulation
which is determined by "'motion of a part of the body in contact
with another -~ either directly or mediated by an instrument"
(Rosenfeld, 1966b). The pilot tapes revealed, however, that
the category was not sufficiently broad to include all the manipu-
lative activity manifested by students. Activities such as play-
ing with a paper clip, rolled piece of notebook paper or pencil,
or opening and clos ing notebooks and books, taking notes and
tapping fingers on desks, etc., were common and the category
was thus modified to include and allow for this behavioral
variety.

A description of a category called leg--position asymmetry was
revealed in the literature, but the classroom situation with the
researcher's desire for inconspicuous camera location acting

as a restraint resulted in the impossibility of recording the
position of all students' legs, and hence, the category was
abandoned.

Finally, no category was described in the literature that was
closely related to what is described in the instrument as Inter-

actions. This category was primarily a result of the study of
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the pilot recordings.

The instrument was thus developed, and the technique had ad-
vantages over either a deductive or an inductive technique used alone,
It is built on a sound theoretical reference frame and the work of
prior researchers, but it doesn't make a prior decision as to what the
relevant study factors are. These factors are revealed in the induc-
tive development phase, which is the progression from the individual
behaviors to the individual categories and finally to the appropriate
place in the instrument per se. The complete instrument with cate-

gory definitions is described in Appendix A.

Method of Quantifying Behavioral Data

For encoding and quantifying the behavioral data time-sampling
technique was employed., Time sampling as defined by Arrington
(1943) is:

..a method of observing the behavior of individuals

or groups under the ordinary conditions of everyday

life in which observations are made in a series of

short time periods so distributed as to afford a rep-

resentative sample of the behavior under observa-

tion. (p. 82)

It is thus a sampling technique, the validity of which is primarily
a funcrion of the number, length, and distribution of the separate ob-

servations or time samples. Arrington elaborates by stating that the

validity also depends on the naturalness of the behavior observed, the
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accuracy with which it was recorded, and the adequacy with which it
was sampled, which related to the number, length, and distribution of
the time samples. As Arrington conceives of the procedure it differs
from the experimental method in that the recording and selecting of
the behavior are subject to control,as opposed to an experiment, where
the situation in which the observations are made are controlled.

The technique developed out of studies dealing primarily with the
normal patterns of social behavior and language in the young child.

Arrington's review shows the technique used in a variety of ways.
The variety of applications of the method demonstrates that the pro-
cedure has wide applicability and is very appropriate for work in be-
havioral research. The application of this technique for the present
study is described as follows:

An audio tape was prepared by having the researcher read a
stopwatch, and at every five second interval vocally pronounce a num-
ber into the audio-recorder microphone. This process was continued
for ten minutes, thus preparing a tape that when played back would
pronounce numbers sequentially from 1 to 120.

The audio tape was then played and recorded onto the audio track
of the video tape using the video-recorder microphone as an input.

For video recordings of longer than ten minutes the audio recording
was simply rewound and played into the video recording beginning the

second 120-interval sequence. The video tape thus was divided into
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five-second intervals using the above technique. Some experimenta-
tion was done with a ten-second interval, but it was found that too
many behaviors were being lost in the interval, i.e., the student
would shift from behavior A to behavior B and back to behavior A dur-
ing the ten seconds, and consecutive codings would record only be-
havior A. Behavior B was thus lost. An interval shorter than five
seconds proved unwieldy, and hence, the five-second interval was
adopted.

When behavioral data were to be quantified, the recorder was
connected to a monitor and set in operation. At the beginning of the
sound of each number, a code symbol representing the behavior mani-
fested by the student was placed in the blank opposite the number on a
data sheet prepared for this purpose. A data sheet is shown in Appen-
dix B.

The video tape was then played through to completion, and one
category was analyzed by coding*the observed behaviors in that cate-
gory at the beginning of each five-second interval. The video tape
was then rewound and replayed while a second category was analyzed.
The process was continued until all the categories in the instrument
had been analyzed. This technique was employed for each experi-
mental subject.

The details of the data gathering are presented ina later section

of this chapter.
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Validity and Reliability

An integral part of the development of any observation instru-
ment is the establishment of satisfactory levels of validity and reli-
ability. The instrument developed as part of the research project
has characteristics that lend to high validity. Inasmuch as the be -
haviors to be measured are actually signs in most cases, the defini-
tion of the sign is very precise, and necessary inference on the part
of the observer is virtually eliminated. Also, the necessity of the
establishment of context was reduced, because the captured behaviors
were delimited to those manifested by students in the teaching-learn-
ing situation. Further, the context for different subjects in the same
class remained constant, because the subjects' behaviors were video-
taped simultaneously. Also, with respect to Arrington's assertions
cited earlier, the behaviors were natural, postural-gestural manifes-
tations that appear to be typical of the subjects observed, which some
researchers argue are subconscious manifestations in the first place.

Arrington outlines factors affecting observation accuracy, and
thus, relate to validity. These factors are the amount of behavior
observed, the degree of precision with which the observed behavior
is defined, and the simplicity or complexity of the coding method.

The present study adequately satisfies the stated requirements for

accuracy inasmuch as the behaviors to be coded* are actually signs,
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and thus are precisely defined. The number of decisions a researcher
must make while coding* is small due to the small number of signs in
cach behavioral division, and thus coding* is simple. The length of
each time sample is five seconds, and each coded* segment is 20
minutes, which affords a sizeable sample of behaviors.

One final factor relating to validity must be considered. This
factor is that of having a camera in the classroom.

As Arrington outlines the total research procedure she notes
that the major deterrents to the widespread use of observational
methods are (a) the fact that people know they are being observed and
are likely to consciously or unconsciously adapt their behavior to this
knowledge, and (b) the limited range of life situations in which indivi-
duals can be observed over a sufficiently extended period and under
sufficiently comparable conditions to insure an adequate sampling of
their normal behavior. With respect to the first problem, Arrington
reports that extensive observation of young children showed that ob-
server-consciousness at this age was negligible. For older people it
is usually necessary for the observer either to secure rapport with
the subjects or to conceal from them the fact that they are being ob-
served., Other factors that can affect observer-consciousness are
familiarity with observers in general, previous experience in being
observed, and the type of situation in which the individual is being

observed. Arrington states further:
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As to the type of situation in which systematic

observation is feasible, we know that ...work periods
in ...the public schools and periods of undirected
activity are particularly favorable..., and that

certain types of social behavior can be satisfactorily
observed in the ordinary school classroom. (p. 90)

She states in general that the basic Arequirements for a satisfactory
observation situation are that the situation should be one with which
the subjects are familiar, the situation should remain uniform from
day to day and the personnel of the groups should remain constant.

The requirements outlined by Arrington are adequately met by
the present study. The classroom content (pupils) remains constant,
the students are obviously familiar with classroom situations, and the
classroom activity is relatively uniform. Further, as previously
mentioned, the context for pairs of subjects remains the same inas-
much as behaviors for each pair are captured by the camera simul -
taneously.

Masling and Stern (1969) studied the effects of an observer in
the school classroom and found no conclusive results. They hypo-
thesized that if observations were conducted in time periods A, B,
and C, where time period A was first, time period B came later, and
period C last, observer effects, if present, should cause behavioral
patterns in A to correlate less strongly with patterns in C than the
correlation between behavioral patterns in B and C. No such cor-

relation was found, leaving the results inconclusive. They could only
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state that observer effects were not significant or that the effects were
too complex to be detected under the conditions of the study.

Weick (1968) in a review of observational techniques states that
most observers argue that subjects in familiar habitats soon forget
they are being watched or, if they do not, the observer will notice
their concern. In reference to studies done where interference has
been assessed, Weick reports, ''the typical finding is that interference
is not extensive, and when it occurs, its effects are usually localized
in the period when observation begins'' (p. 371).

Weick also outlines procedures for coping with interference. He
discusses total concealment, partial concealment and nonconcealment.
Total concealment has ethical problems. With partial concealment the
investigation does not conceal the fact that observations are being made
but does conceal who and what is being observed. The research de -
scribed here utilizes partial concealment in that the subjects knew
they were being videotaped, but the exact purpose of the videotaping
was not explained by the researcher. With nonconcealment the ob-
server indicated his purpose to the subjects in advance and then tries
to remain inconspicuous while recording their actions. Finally,

Weick states, an investigator can cope with interference by recording
behaviors not under the conscious control of the subject. In the review
of related literature, work has been cited that asserts the behavioral

manifestations as a result of an attitudinal set are largely out of the
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subjects' conscious control. Thus, the subjects observed in this study
fit the description as outlined by Weick.

Medley and Mitzel (1963) state in reference to interference by
observers, '""To know how teachers and pupils behave while they are
under observation seems better than to know nothing at all about how
teachers and pupils behave' (p. 248).

A final comment with respect to the above discussion is in order.
The above citations relate to the presence of a live observer in the
classroom. The research described here used only an inanimate
camera inconspicuously placed in a classroom corner. It is felt that
an inanimate object making no noise is soon forgotten by students in-
volved in classroom activity. Thus, the researcher feels a strong
argument can be made for the validity of both the instrument and the

results of the study within its limitations.

Inter-observer Agreement

With respect to reliability in the use of systematic observation
in general and time sampling in particular, Arrington states that,
'the accepted criterion of reliability of observations...is agreement
of independent observers of the same events...' (p. 110). The pro-
cedure used to establish a satisfactory level of reliability is described

in the paragraphs that follow.
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The researcher using a stopwatch determined a graphical rela-
tionship between units on the video tape recorder counter and time.
Thus, knowing the number of units and the timed length of each tape,
it was a convenient matter to divide the tape into segments with the lo-
cation of the segment being determined by merely reading the counter.
The ten pilot recordings were then divided into five-minute segments,
and each segment was numbered. A total of 58 five-minute segments
were numbered using the above procedure. A random numbers table
was then consulted and ten numbers were selected from the total of 58.
The ten segments were then re-recorded onto a separate tape which
was used for inter-observer agreement. The researcher worked co-
operatively on the inter-observer agreement phase of the study with
Joseph Kelly, who as part of his own research developed an instrument
similar to the one described in this writing, Kelly's instrument being
designed to measure the nonverbal behavior of teachers. The re-
searchers then studied pilot recordings in detail and discussed the
behavioral manifestations. These discussions resulted in further
modification of some of the categories. For example, the researcher
initially had differentiated in a categorybetween the student turning his
head 45° to the left and 45° to the right. This was modified and the
result was the notation of the head being turned without regard to

direction.
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After reaching a mutually satisfactory level of familiarity with
the instrument as it existed a researcher connected the audio micro-
phone to the recorder, and voiced numbered 60 five-second intervals
on each five-minute segment. The researchers then practiced coding
behaviors on the first two five-minute segments according to the time
sampling technique previously described. When satisfactory agree-
ment was not obtained, the tape was rewound and replayed through the
sumbered intervals where agreement had not been reached. The
points of disagreement were discussed, and the tape was replayed as
often as desired to thoroughly study the total behavioral ramifications.
The discussions resulted in further slight modifications of some cate-
gories. For example, the literature discusses the category Forward-

Lean, as was previously mentioned in this chapter. The author notes

and records 10° shifts in forward and backward inclination. It was
found in the practice runs that the researchers were not able to dis-
criminate to the author's described degree of precision and achieve
high agreement. Hence, the category was broadened to include only
three levels (cues) -- forward, erect, and back. The practice -- dis-
cussion -- modification process continued until satisfactory agree-
ment was reached and the researchers were thoroughly familiar with
the instrument. The slight modifications resulted in the instrument
in its final form. The final form includes category definitions, and

explanations for coding* the specific cues as well as keys to be used
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as an aid for the coding* of idiosyncratic behaviors.

The searchers then coded the five-minute segments using the
technique described earlier in this chapter and coefficients of inter-
observer agreement were calculated using Scott's formula (Scott, 1955)
for inter -observer agreement.

Arrington notes that observer agreement has been measured
primarily by correlations of total scores obtained by observers in
successive observation periods and by simple percentages of agree-
ment. Both have weaknesses that are at least in part corrected by the
Scott formula.

Scott has described the technique for improving the accuracy of
content analysis, and his description is appropriate for the present
study. A random sample of material to be coded is assigned for
"check-coding. ' A second coder independently analyzes and codes
the material, and a record of differences is kept as a basis for a re-
port of overall coding reliability for the entire set of material.

A common reliability index as Scott describes it has been the
simple percentage of agreement between the two coders compared to
the total number of judgements. This, however, is biased in favor of
dimensions with few categories, due to chance agreement. By chance
alone better agreement would be expected on a two-category scale
than on a five-category scale. Scott reports work done which attempts

to take into account the number of categories, but he criticizes the
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developed expression, because it is based on the unwarranted assump-
tion for behavioral research that all categories have equal probability
of use.

As Scott states, for certain data types some preferred indices
are already available. The Pearson Product-moment correlation is
appropriate for cases where the coding dimensions are composed of
equal-interval scales. A rank-difference correlation is adequate when
phenomena are ordered along a dimension of unknown intervals. The
present study falls into neither of the above descriptions, and hence,
the Scott formula was used.

Scott proposes his expression, which he claims accounts for
both the number of categories and the frequency with which each is
used. The coefficient is essentially a measure of the extent to which
the observers exceed chance compared to the extent to which perfect

agreement would exceed chance. The expression is

Py.-Pe
I-P
e

w

where P is the simple percentage of agreement and P, is the agree-

ment expected by chance alone.

where k is the total number of categories and P, is the proportion of

the sample which falls in the ith category.
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Two comments are noteworthy regarding the inter-observer
agreement in general and Scott's formula in particular. First, con-
ceptually there was virtually no disagreement between the researchers
regarding the various behaviors. The disagreements arose because
of timing problems, i.e., occasionally the subject would be in the
process of shifting or would just begin to shift from behavior x to
behavior y at the sound of the number on the tape, and the observers
could interpret the process differently solely as a function of their
individual perception of the sound of the number. The problem was
discussed, and one ramification of the timing aspect was alleviated.
It was agreed upon that in any case where the sound of the number the
subject was involved in a behavioral change, the encoders would code
the subject as manifesting the behavior he was ''coming from'' rather
than ''going to'' or any other choi ce. This technique solved most of
the timing problems, but as in any case where human perception is
involved, it is impossible to maintain 100% agreement. Second, in the
case of a category with a small number of levels the agreement ex-
pected by chance is quite high, and hence, any disagreement between
the observers greatly reduced the value of the coefficient. In actuality
the percentage of agreement between the observers was high, but the
above described factor caused a reduction in the value of the coeffi-
cient in the categories with a small number of cues. As argued with

respect to validity, the instrument by its design allows high agreement,
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because the encoder has only to code the actual physically manifested
behavior. No inference of subject intent, attitude, or context is re-
quired. It is believed that the generally high inter-observer agreement
coefficient, together with the previously cited assertions regarding

validity, argue strongly for the instrument's objectivity.

Description of the Instrument

The instrument consists of two parts: the catalogue of behaviors
and the definitions and explanations of the respective variables (cues).
The catalogue of behaviors consists of 13 categories which are split
into two divisions. The first division consists of 12 categories of non-
interactive variables, and the second division consists of one category
of interactive variables. The Division I categories measure behaviors
with respect to various anatomical parts and consist of the following:
three categories with respect to the upper torso, which are (1) forward
lean, (2) sideways lean, (3) body immediacy; four categories with re-
spect to the head which are (4) head immediacy, (5) head orientation
in a plane perpendicular to the floor which bisects the body through its
bilateral symmetry plane, (6) head orientation in a plane perpendicular
to the floor which bisects the body into a front and back portion, and
(7) head movement; one category with respect to the face, which is
(8) facial expression; one category with respect to the eyes, which is

(9) gaze direction; three categories with respect to the arms and hands,
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which are (10) arm symmetry, (11) manipulation, and (12) gestures.
The thirteenth category is the Division II category -- Interactions.

The instrument in total consists of 48 variables which comprise
the 13 categories. The 48 variables measure behaviors with respect
to the subject as described in the following: (1) body =-- 8 variables,
(2) head -- 11 variables, (3) face -- 5 variables, (4) eyes -~ 4 vari-
ables, and (5) arms and hands -- 17 variables. Thus the non-inter -
active categories are comprised of 45 variables and the interactive
category consists of 3 variables.

A complete catalogue of behaviors together with the definitions

and explanations of the cues is presented in Appendix A.

Identification of Subjects

The first phase of the process of gathering behavioral data con-
sisted of isolating the experimental subjects. The device used for this
purpose was a questionnaire (Appendix C), which polled the students'
attitude toward their teachers and classes. The questionnaire is a
modification of the ''semantic differential" as described by Osgond,
Suci, and Tannenbaum (1957) as first cited in Chapter 1. The back-
ground and conceptualization of the "semantic differential'’ is ouilined
below.

Semantic differentiation as conceptualized by Osgood, Suci, and

Tannenbaum is a device which uses linguistic encoding to determine the
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"meaning'' of a concept. The concept is successively allocated to a

point in what they call semantic space by selection from a set of given

scaled semantic alternatives. For example, the concept Father may

be analyzed using the technique as shown below:

Happy : : : : : :Sad
Hard : : : : : : :Soft
Slow : : : : : : :Fast

etc., (Osgood, Suci and Tannenbaum, 1957, p. 26)

Thus, the semantic differential is a combination of scaling and

association between adjectives and a concept. The association is con-

trolled to prevent subject differences in linguistic coding ability from

becoming a variable.

The seven point scale is provided to permit the subject to indi~

cate the intensity of the adjective's association with the concept. The

rationale for the seven point scale is described by the authors as fol-

lows:

Over a large number of different subjects in many
different experiments it has been found that with seven
alternatives all of them tend to be used and with roughly,
if not exactly, equal frequencies. .. scales were tried
out on college students: when more than seven steps
were used. ..it was found that, ..discriminative posi-
tions on each side of neutral had much lower frequen-
cies; on the other hand when only five steps were
allowed, college students at least, expressed irrita-
tion at being unable to indicate ''slightly' as different
from ''quite a bit. "' (p. 85)

They also report that for grade school children five-step scales

seem to work better than a seven-step scale, and stated further that
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this was related to intelligence differences. Further, they cited a
study with schizophrenics which showed that the patients used the
finely discriminative positions (2, 3, 5, and 6) significantly less fre-
quently than did control groups.

The above conceptualization has been developed around the use of
the technique to analyze the ""meaning'' of concepts. However, the
technique has wide applicability, and as the authors have stated, ''it is
a very general way of getting at a certain type of information, a highly

generalizable technique of measurement which must be adapted to the

requirements of each research problem to which it is applied" (p. 76).
As such it is appropriate for the measurement of attitude, specifically
student attitude in the present study.

The actual process employed by the researcher for the identifi-
cation of the subjects is developed as follows:

The researcher contacted the teachers who had previously agreed
to participate in the study and arranged to visit the respective teachers'
classes. All but one teacher had previously been involved in the pilot
study phase of the project. At the appointed time the researcher went
to the class and was introduced by the teacher. The researcher ex-
plained that he was in the class to take a poll and noted that this polling
Arocess was similar to polls that people heard of everyday. Whenever
a student asked the purpose of the poll he was told that it was part of

a research project at Oregon State University. The researcher
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emphasized that the poll was in no way related to the student's per-
formance in the class. The student was asked to give his honest re-
sponse and to work independently. No further information of any kind
was volunteered to the student.

Prior to administering the questionnaire the researcher identi-
fied the respective questionnaires by putting a small pencil mark in
the first closed letter of consecutive words in the questionnaire head-
ing. The questionnaires were handed out in a specific order, and even
though randomly collected, all individual responses were identifiable
as to number and location of the class. FEach teacher as part of his
normal pattern had students assigned to specific seats. Thus, indi-
vidual responses were identified and associated with a specific subject.

No student names were solicited, and a class list was refused
by the researcher with the explanation that anonymity of students was
desired by the researcher. The teacher was not told who the specific
subjects were but was given a tally of the students' responses. In
general the responses to the teacher were favorable, and the essence
of the entire questionnaire administering process tended to be a plea~-
sant experience for researcher and teacher alike.

The researcher selected from the responses two students in
each class. One showed a polar positive response, and the other
showed a polar negative response to both the class and the teacher.

These responses were checked against the potential subject's attitude
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as perceived by his neighbor. All subjects' attitudes were verified by
their neighbors' responses. The subjects were selected in a way that
would allow both subjects to be recorded simultaneously, thus main-
taining similar context for both subjects. In any case where two stu-
dents showing: polar responses didn't exist in a class, the class was
not used for purposes of gathering behavioral data. The remaining
classes comprised the sample from which the behavioral data was

gathered.

Gathering of Behavioral Data

The final sample consisted of nine classes. The classes were
each visited and videotaped four times over a period of three months.
The first taping session was used as a conditioning session to allow
time for students to develop indifference to a camera in the classroom.
The final three sessions were used for purposes of gathering data.

No data were gathered on Mondays or Fridays of any week, nor was
any first or last period taped.

The taped segments were all 20 minutes in length. The number
was determined because of the classes that had no more than 20 min-
utes of lecture-discussion activity. The technique thus resulted in
nine classes times two subjects times three taping sessions per class
giving a total of 54 independent 20-minute segments or a total of 1080

minutes of actual coded student behaviors.
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Using the previously devised audio tape and the videotape re-
corder microphone, voice numbers were recorded onto the audio track
of the video tape. The tapes were then viewed and coded using the
same technique as had been previously used for the inter-observer
agreement,

A 20-minute segment to be quantified was divided into 240 five~
second intervals, and an entry was made on the data sheet for each
of the five-second segments. Thus, a total of 240 entries were made
for each category in each 20-minute segment. A subject's nonverbal
behavior was totally quantified according to the instrument when the
240 entries had been made for each of the 13 categories. A total of
3120 entries were then made on the data sheets for each 20-minute
segment. With the total of 54 20-minute segments the result was a
total of 168, 480 entries, each representing a particular behavior
manifested by a subject.

Two different types of data were gathered. For Type A data the
total number of five-second intervals in which each particular behavior
was manifested was determined by merely tallying the various symbols
shown on the data sheet. For Type B data the groups of symbols were
counted and totaled. Thus, the pattern of behavior was analyzed as
well as the total length of time each behavior was exhibited. An ex-
ample is shown as follows: Suppose the following symbols represent-

ing behaviors exist on a data sheet: XYXXXZXXYYYYZZXXXYZZ.
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For Type A data the results would show 9 X's, 6 Y's, and 5 Z's. Type
B data would show 4 X groups, 3 Y groups, and 3 Z groups. Type B
data can be termed a type of frequency sampling procedure, and Type
A data could be called a kind of duration sampling procedure,
Results from the questionnaires also revealed some general
trends with respect to student attitude, and these results together with

the "duration' and 'frequency'' results are given in Chapter IV.

Analysis of Data

The researcher in the process of planning the research design
and data gathering techniques consulted with experts in statistics
regarding problems such as sample size, context, the handling of
Type A and Type B data and so forth. The researcher as a result of
these conferences was assured that his sampling technique was satis-
factory, and he settled on discriminant analysis as a technique for
analyzing the raw data. The use of discriminant analysis proved ef-
ficacious in several ways. The issue of parametric versus nonpara-
metric statistics doesn't exist with this technique. A stepwise com-
puter program existed at the Oregon State University Computer Center,
which allowed a model development showing the respective order of
discriminating variables. The technique has the capacity to analyze
a large number of independent variables with respect to a dependent

variable, which was amenable to the type of data gathered in this study.
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The stepwise program extant at the university had a capacity of
40 variables (independent). Discriminant analysis requires one more
observation than the number of variables. Thus, 40 variables re-
quires 41 observations, and the study's total of 54 observations allowed
a comfortable margin for statistical handling of error.

The discriminant function is expressed as follows:

Y = (X;-X,)' s°1 X

(-)21-—)22)' represents the vector of the mean differences of the two
groups, 5-1 is the inverse of the within-group covariance matrix, and
X is the vector representing the independent variables. For example,
suppose a discriminant function was desired for three variables which
were measured on groups A and B. The sample means would be

X

Xay, Xa,, Xa,, B, ¥B,, and “B;,

2’ 3’
We would then have
_r X X X X X
(X1-Xp)' = [ 2A-"B), “A2-"B;, A3-XB;]
and
Vit Viz Vi3] X1
-1 X X X X X X
Y = [FA-7B), TA,-"By, TA3-"B3] Vo1 Voo Va3l X2
Va1 Va2 Vi3] [%3
where Vij represents the covariance of variable i with variable j, and

the rules for matrix multiplication apply.
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Summary of Chapter III

The design of the study was considered in Chapter III. The con-
ception and nature of the design was considered in the first section.
The procedure used to collect the pilot sample was discussed, and in
turn the use made of the data gathered from the pilot sample was con-
sidered. The method used to develop the instrument was reviewed and
the instrument itself was described. The adaptation of the time sam-
pling technique, which was the method used to quantify behavioral data
was discussed and an evaluation of factors including objectivity as de-
termined by inter-observer agreement which relate to the validity and
reliability of the instrument was made. A description was given of
how the experimental subjects were identified, and the method of
gathering the behavioral data was also discussed in further detail.
Finally, a section considering the method of analyzing the data was

included.
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IV, RESULTS OF THE STUDY

Chapter IV includes five parts which are as follows: (1) Introduc-
tion, together with a brief review of the purposes of and procedures
used in the study, (2) Handling of the data, (3) Findings related to the
study's hypotheses, (4) Findings not directly relating to the study's

hypotheses, and (5) Summary.

Introduction

The purposes of the study are stated as follows: (1) To develop a
reliable instrument for the direct and systematic observation of the
nonverbal behavior manifested by students in the lecture-discussion
phase of teaching-learning classroom activity, and (2) To determine
the relationship between the nonverbal behaviors exhibited by the stu-
dents and their attitudes toward their teachers and classes,

In order to meet the stated purposes, the study progressed
through several stages. Initially, contact was made with teachers in
an area with proximity to Corvallis, Oregon. The nature and pur-
poses of the study were explained to the teachers and a pool of willing
teachers was established.

Ten video tape recordings each one class period in length were
made of ten different classes involved in lecture-discussion aciivity.

These recordings were studied, and the behaviors manifested by the
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students were recorded in handwritten notes. The recorded behav-
ioral cues, together with material from the professional literature,
were compiled and developed into categories of behavior which ulti-
mately became the Seated-Subject (Student) Catalogue of Nonverbal
Behavior.

Ten five-minute samples of behavior were drawn at random
from the pilot recordings, and these samples were re-recorded onto
one 50-minute videotape. The tape was divided into five-second in-
tervals by means of a spoken number recorded onto the audio track
of the video tape., Two observers then simultaneously coded* the be-
haviors observed on the video tapes and used the resuits to calculate
coefficients of inter-observer agreement.

Upon completion of the instrument the researcher went again to
classrooms and, using the videotape recorder, gathered 54 20-minute
samples of behavior from subjects who were selected from results cb-
tained with a questionnaire devised to determine the attitude of the
students. All but one of the teachers' classes had previously been
used in the pilot study phase of the research,

The behavioral data gathered were then coded using the instru-
ment devised for that purpose, and the data were recorded onto data
sheets (Appendix C). The results found on the data sheets were used

for the analysis of the behavioral daza.
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Handling of Data

From the results obtained using the questionnaire 25 different
subjects were identified. Of the 25 subjects, 15 were found to have a
polar positive attitude, and 10 were found to have a polar negative atti-
tude. The 25 subjects included 13 eighth graders, 10 ninth graders,
and 2 tenth graders.

The subjects were video taped no less than two times and no
more than five times. The variance in the numbers of recording
sessions was caused by logistic problems such as student absences,
canceled periods, assemblies, etc. In each case the first recording
was discarded. The first recording session was used for the purpose
of acclimatizing the subject to a video tape camera in the classroom.,
The taping sessions resulted in the 54 20-minute segments - 27 posi-
tive and 27 negative - which were subsequently used in the analysis.

From the total of 25, 18 subjects were selected for further
analysis to check for any bias that could arise due to the uneven num-
ber of recordings for the total sample. The 18 had each been taped
three times exactly, and the results were used as a check against the
results for the entire sample. Each taping session simultaneously
recorded a positive subject and a negative subject, which prevented
contextual differences from becoming a biasing factor. The 20-minute

sample was begun as soon as the routine activity at the beginring of the
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class period was completed, and the normal teaching-learning activity
was begun.

The 54 20-minute segments were divided into five-second inter-
vals resulting in 240 five-second intervals per segment., Each of the
13 categories was coded in each of the 240 intervals, which means
that a total of 3120 separate codings were made for each 20-minute
segment, or it could be said that 3120 samples of behavior were taken
in each segment. For the 54 segments then, each category was sam-
pled a total of 12,960 times. For all 13 categories the total num-=- .
ber of samples taken numbered 168,480, each of which represented a
separate coding by the researcher,

The data were recorded and tallied on data sheets which were
then kept as a master record of all the behavior. The data were tallied
according to both nduration' and ""frequency'' measures. The method of
tallying the data is illustrated by the following example: From Appen-
dix A we see category | is Forward Lean with the three cues Forward,

Erect, and Back. A data sheet could show the following pattern:

1, f 6. { 11. b 16. f
2. f 7. f 12, b 17, e
3. f 8. f 13. e 18. e
4, e 9. e 14, e 19. e

5. e 10. e 15, e 20. e
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This process would be continued until the 240 intervals are completed.
Tre '"duration' measure shows a ratio of 7:11:2 for forward, erect,
and back, respectively. The “frequency'' measure shows a ratio of
3.4:1 or what would be 6:4:2. The two measures obviously give differ-
ent results. The "frequency'' measure is designed to provide data re-
garding what behavioral changes may indicate. For example, an
analysis could be made of comparison in attitude between a subject
who changes cues often and the attitude of a subject who seldom changes
cues. ''Duration'' measures simply are designed to provide data re-
garding the total "time' a cue is manifested.

Finally, the data were punched on computer cards and stepwise
discriminant analysis was used to determine the relationship between
the manifested behaviors and the subjects' attitude. The computer
program was available at the Oregon State University Computer Center.
Discriminant analysis as a technique was arrived at as a result of the
researcher's consultation with experts in the Statistics Department at
Oregon State University. The technique was efficacious in several
respects. The parametric versus nonparametric statistic is not an
issue using the techrique. The technique is designed to classify exn-
perimental subjects into one of two groups, which is precisely what the
present study has as an implicit intent. The study wanted to develop a
model which would classify subjects into either the group of students

having a positive attitude or the group having a negative attitude. The
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program was stepwise, which allowed a ranking of the variables (be-

havioral cues) in terms of their ability to classify subjects.

Findings Relating to the Study's Hypotheses

Hypothesis One

Hypothesis One - A valid and reliable instrument for the system-
atic observation of student nonverbal behavior can be developed - is
supported by the following discussion of the method of developing the
instrument, the implicit characteristics of the instrument, and the
method of coding?

Instrument Development. The instrument, which is composed of

the catalogue of behaviors and the criteria for coding, was developed
in a combination inductive-deductive manner. This method of develop-
ment has advantages over either an inductive or a deductive approach
alone in that it utilizes the best features of each technique.

For the present study the extensive body of professional litera-
ture relating to nonverbal behavior and the techniques for classifying
behaviors were reviewed. Experts in the field developed categories of
behaviors which they felt related to particular aspects and referents
~f nonverbal behavior in general. These studies were conducted
primarily in group counseling, psychotherapy, or family therapy ses-

sions, and hence could not be directly adopted for a classroom situation.
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However, the conceptualizations of the professionals in the field - pri-
marily psychology - provided the present study with a sound theoretical
framework on which the project could be built.

Inasmuch as the assumption of a direct correspondence between
behaviors exhibited in a psychotherapy session and those exhibited in a
classroom context could not be made, the researcher inductively modi-
fied, extracted, deleted, and supplemented results obtained from the
professional literature by the use of pilot study work. Behaviors
manifested by students as captured on videotape were viewed and noted
in handwritten descriptions. These descriptions provided a compre-
hensive record of the nonverbal behaviors exhibited by the students.
The written record and the professional literature were then simul-
taneously studied, discussed, related, and conceptualized. From
this process the 13 categories of behavior shown in Appendix A were
developed. The catalogue of behaviors retained the strong conceptual
fratnework used as a foundation. However, it provided an inductive
element in that it progressed from a list of individual student behaviors
to a related list of behavioral cues and finally to a series of behavioral
categories which ultimately became the Catalogue of Behaviors.

The category Forward Lean was adopted from the literature and
was one of the immediacy categories Mehrabian (1969a, 1969b, 1970)
found to be related to attitude. The category was modified to include

only the three cues Forward, Erect, and Back, which seemed more
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appropriate to the classroom situation due to factors such as restric-
tion by a desk and physiological differences in size which would select
against valid differences in intensity of the forward or back cues.

Sideways Lean was adopted and modified to include only two cues
- Sideways Lean and No Sideways Lean. Again the restrictions on the
movement of a student probably prevented the varying degrees of lean
reported in the literature. The pilot recordings showed little disting-
uishable difference in varying degrees of lean, and hence, the combined
process is illustrated.

Orientation was considerably expanded and revised as a result of
the pilot work. Orientation was first separated into body and head
manifestations, and the head cues were divided into three different
categories. Orientation in general was conceived as related to attitude
in that the more direct orientation could be termed as more immediate,
which again refers to the cues and conceptualizations outlined by Meh-
rabian. The three head categories allowed a more precise analysis
of right-left, up-down, and tilted orientations by the subject and were
a result of the inductive pilot work.

Further immediacy cues are noted in the literature, an important
one being eye contact. This category was modified to become the more
comprehensive Gaze Direction, which included not only eye contact
with the teacher, but also observations of the teacher or his work

without eye contact, and it included any other directions a subject
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might be looking.

Facial Expression is a difficult category inasmuch as expres«+
sions are hard to evaluate with the retention of objectivity. Thus, the
category was developed to include only obvious expressions which
could be objectively interpreted. The professional work comments
only briefly on the above point, but prominent researchers typically
use the policy adopted for use in this study.

Activity cues are reported by workers in the field, and the re-
view in conjunction with the pilot work resulted in three categories of
movement which are as follows: (1) Head Movement, which merely
included Positive Nod, Negative Shake, and No Head Movement,

(2) Gestures, which includes only Gestures and No Gestures, and

(3) Manipulation. The pilot work resulted in considerable expansion
on what the literature reported as Self -Manipulation. Manipulations
can be conceptualized as relating to activity cues as reported by Meh-
rabian or autistic gestures as reported by Krout. The interpretation
of the cues for the present study are developed more comprehensively
later in the present chapter. Manipulation was expanded to include
Self, Object, Drumming, Taking Notes, and No Manipulation, all of
which were evident in the pilot recordings.

Arm Symmetry was expanded to include ten behavioral cues with
a notable example being Raised Hand, which has relevance primarily

in a classroom situation as opposed to a psychotherapy session. The
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category relates to relaxation cues as conceived by Mehrabian.

The final category provides a rather unsophisticated analysis of
interactions between the subject and his peers or the subject and the
teacher. It does relate conceptually to affect, but the cues are neces-
sarily quite gross in order that objectivity remain high.

In summary it can be argued that the process of developing the
instrument has retained the best of both the deductive and inductive
approaches. The resultant categories derive from a list of individual
behaviors, while at the same time they retain a strong theoretical
framework to which the behaviors themselves and experimental results
can be related. The complete instrument is shown in Appendix A.

Implicit Characteristics of the Instrument. The instrument is

composed of two integral parts - the Catalogue of Behaviors, and the
Criteria for Coding Behavioral Cues. The Criteria for Coding Behav-
ioral Cues include precise definitions and explanations as well as keys
to aid in objectively coding manifested behaviors. The precision with
which the cues are defined as well as the nature of the cues themselves
- primarily signs as defined by Medley and Mitzel - allow a virtually
exact interpretation of behavior. This means that the observer is not
required to infer a categorization of the particular cue, nor is he re-
quired to make a contextual analysis while coding* the behavior. Many
studies make an a priori designation of particular behaviors, classi-

fying a behavior as supportive or unsupportive or as restrictive ¢r
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unrestrictive, for example., These designations can never be more
than inferential. The user of the present instrument makes no such
designation, and in no way suggests the meaning, motivation, or effect
of the behaviors being measured. These factors all contribute to
greater objectivity when using the instrument.

The instrument is developed to quantify nonverbal behaviors in
the classroom context. Behaviors in this context are natural exhibi-
ltions by a subject in a familiar environment, Further, it can be ar-
gued that many of the behaviors are subconscious manifestations,
which means the instrument is designed to measure behaviors over
which the subject may have no control. Both factors contribute to the
instrument's validity in keeping with remarks made by Arrington
(1943).

The way the instrument was developed contributed to its inherent
comprehensiveness. The professional literature provided a rather
complete review of behavioral cues and their referents, and the pilot
work contributed to making the repertoire of behaviors complete and
relevant for an educational setting. Again as noted by Arrington,
comprehensiveness enhances the validity of an observational technique,
and the development process for the present instrument contributed to
it being comprehensive.

Finally, a factor that cogently argues for the instrument's ob-

jectivity and reliability is the high coefficients of inter-observer
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agreement, The coefficients are provided in Table 1.

Table 1. Coefficients of inter-observer agreement.

Category Description

1 Forward Lean . 89
2 Sideways Lean .99
3 Body Orientation .61
4 Head Orientation (a) . 87
5 Head Orientation (b) . 89
6 Head Orientation (c) . 80
7 Gaze Direction . 84
8 Manipulation .78
9 Interaction . 86
10 Arm Symmetry .90
11 Gestures .79
12 Facial Expression . 86
13 Head Movement . 80
Overall Coefficient . 85

During the pilot study phase of the project the pilot tapes were
divided into five-minute segments using the tape counter on the video
tape recorder. Ten of the five-minute segments were re-recorded
onto one 50-minute tape which was set aside until the observation in-
strument was worked into its final form.

Upon completion of the instrument two researchers independently
coded”each of the five-minute segments through all 13 categories, the
results were compared, and coefficients of inter-observer agreement
were calculated. The tape was prepared prior to the coding* by voice
numbering each segment with a five-second interval. Thus each five-
minute segment was numbered from 1 to 60, and it was assured that

the researchers while working independently were coding* exactly the
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same behaviors viewed on the videotape. The coefficients were cal-
culated using Scott's (1955) formula for inter-observer agreement.

The inter-observer agreement coefficients ranged from .61 for
Body Orientation to . 99 for Sideways Lean. As discussed in Chapter
I1II there was virtually no disagreement as to the particular behavior
being exhibited by the subject. Disagreements were primarily a func-
tion of timing. Further, when the number of choices is small, the
Scott coefficient is sharply reduced due to the chance factor in the
formula. Thus, the values of the coefficients appear satisfactory due
to the magnitudes of the coefficients, plus the fact that many authori-
ties consider .70 an approximate acceptable lower limit for the inter-
observer agreement coefficients.

Method of Encoding. When behavioral data were quantified, each

category was coded * separately. The 20-minute sample was numbered
by having an audio tape sound numbers consecutively from 1 to 240,
each number beginning a five-second interval. The numbers were re-
corded onto the audio track of the video tape, and the 20-minute seg-
ment was then divided into 240 five-second intervals., The tape was
then played. At the sound of each number the observer would mark a
symbol on a data sheet which represented the particular cue being
manifested by the subject. This cue would be one of the choices within
the particular category being quantified. Upon completion of the

20-minute segment, the tape was rewound and replayed while a second



111
category was coded] This process was repeated until all 13 categor-
ies had been quantified. Thus, as noted previously, the number of
choices the observer was forced to select among for each coding*was
small, and the observer had few decisions to make while codingﬂf In
addition the nature of the cues and the precise definitions prevented
the observer from being forced to infer the nature of the behaviors.
As Arrington has noted both factors contribute to the objectivity and
reliability of an observation method.

The instrument was designed to be used with videotape as a
method of capturing behaviors., Thus, the tape could be stopped and
rewound whenever a question arose. The observer could view the
tape as often as desired to allow accurate measurement of each be-
havior. Further, the use of the video tape meant that only an inani-~
mate and noiseless camera was needed in the classroom as opposed
to a live observer.

Finally, the length of the time sample was quite short preventing
appreciable '"loss' of behaviors and concomitantly the number of sam-
ples per segment was large (although the instrument could be adapted
to a different length time sample). This added to the comprehensive-
ness of the sampling and increased the instrument's validity and
reliability.

Summary of Hypothesis One. In summary the following argu-

ments are outlined and reviewed:



112

It is argued that the instrument developed for the purposes out-
lined in this writing possesses high validity, reliability and objectivity.
The method of development, the nature of the instrument, and the
method of encoding*all contributed to the instrument's validity and
reliability. The method of development provided a comprehensive
catalogue of behavioral cues that was built on a sound theoretical
frame. The instrument by its nature provides precise definitions of
the behaviors and prevents necessary inference on the part of an ob-
server.

Objectivity as it has been used in previous studies refers to the
extent to which independent observers using the instrument could
agree upon the encoding*of particular behaviors. Ease of discrimina-
tion depends on the difficulty of the judgements required, the method
of encoding*and the precision with which the behavioral basis for dis-
crimination is spelled out. The coefficients of inter-observer agree-
ment attest to the fact that independent observers could agree. The
precise definitions and the small number of choices in coding'lend to
ease of judgements required by the observer.

However, more agreement among independent observers
doesn't guarantee that what is agreed upon has any meaning in the
real world, i.e., high agreement doesn't insure validity. The instru-
ment developed in the present study overcomes this problem by coding*

cues themselves, i.e., signs, and not requiring that they be
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subheaded under an arbitrary classification. Further, virtual elimin-
ation of inference assures that the observed behavior is "real'", Thus,
Hypothesis One, that a valid and reliable instrument for the systematic
observation of student nonverbal behaviors can be developed is ac-
cepted. The Hypothesis is accepted based on the preceding discus-
sion of the development of the instrument, its inherent characteris-

tics, and the method of encoding* the behavioral data.

Hypothesis Two

Hypothesis Two - A significant positive relationship exists be-
tween the measured nonverbal behaviors exhibited by students and
their attitude toward their teacher and/or their class - is supported
by the following discussion of the collection, pre sentation, and analy-
sis of the data.

To gather behavioral data the researcher first identified sub-
jects with polar positive and negative attitudes toward the class and
teacher. This was accomplished by using a questionnaire, the con-
ceptual basis of which was developed by Osgood, Succi, and Tannen-
baum (1957).

The questionnaire revealed 25 subjects showing the desired re-
sponse toward the class and teacher. These subjects were taped in a
manner that allowed the simultaneous recording of pairs of polar re-

spondents. From the 25 subjects, 54 20-minute segments of behavior
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were gathered using the video tape camera and recorder. Twenty-
seven of the segments were recorded from subjects with a positive
attitude, and 27 were recorded from subjects with a negative attitude.
The subjects were taped during the lecture-discussion phase of normal
classroom activity, and the taping was begun as soon as the teaching-
learning process proceeded for the day.

The tapes were quantified using the instrument developed for
that purpose. The resultant data were used for the analysis used to
test Hypothesis Two. A detailed description of the method of gather-~
ing behavioral data is presented in Chapter II1.

The behavioral data were analyzed by using discriminant analy-
sis, which is a statistical technique designed to classify subjects into
one of two groups. For the present study the classification would be
into either the group of students showing a positive attitude or the
group showing a negative attitude toward the teacher and class. The
data analysis was essentially a determination of the behavioral differ-
ences that were exhibited by subjects with positive attitude compared
to subjects with a negative attitude.

The discriminant function is as follows: Y :(;1 - ;2)'5"1)(
where (;1 - ;2)' represents the row vector of the mean differences
setween the two groups. The vector will have an order equal to the
aumber of variables being considered. 5-1 is the inverse of the co-

yariance matrix for all the variables and X is the column vector of the
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respective variables.

A stepwise discriminant analysis program was available at the
Oregon State University Computer Center. This program had a capa-
city of 40 variables, which meant some of the cues in the instrument
could not be entered in the analysis. The number of variables could
be reduced with no loss of information as the following explanation
points out.

Each category had n integral cues which make up the category.
If the number of entries for each cue in the category is n;, then
Yin, = 240 for ''duration' measures. This means the category is com-
pletely described by entries for n-1 cues, and one cue could be disre-
garded. Further, for ""frequency'' measures categories with only two
cues could be adequately described by recording values for one of the
two cues. If n, entries are made for one cue, the number of entries
for the other cue must necessarily be n;, nj + 1, or n; -1. ny 1 and
n; -1 differ by an insignificant amount from n; making the correlation
between the two cues very high. Thus, the computer would use only
one of the two cues in its analysis, and the description would be com-
plete by initially entering values for only one of the cues.

Finally, cues with a very small measure of occurrence, i, e.,
subjects seldom manifested the cue, provided no information and were

thus valueless as entries. These cues were also disregarded.
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The results of the selection left 39 cues which were the inde-

pendent variables in the discriminant function. The variables and

their description are shown in Figure 4.

Variable (Cue) Category Description

1 Forward Lean Forward
2 Erect
3 Back
4 Sideways Lean Sideways Lean
5 Body Orientation Immediate
6 Less than 900 from Immediate
7 Head Orientation (a) Immediate
8 Less than 900 from Immediate
9 Head Orientation (b) Below Parallel

10 Parallel

11 Head Orientation (c) Tilt

12 Gaze Direction Teacher

13 Down

14 Closed

15 Other

16 Manipulation Object

17 Self

18 Takes Notes

19 No Manipulation

20 Interactions Teacher

21 Friend

22 No Interactions

23 Arm Symmetry Asymmetric Open

24 Asymmetric Closed

25 Symmetric Open

26 Symmetric Closed

27 Supporting Head

28 Folded Front

29 Raised Hand

30 Below Desk

31 Head-Hands Hands-Desk

32 Gestures Gestures

33 Facial Expression Neutral Expression

34 Other Expressions

35 Yawns

36 Smiles

37 Head Movement Positive Nod

38 Negative Shake

39 Head Orientation (a) Greater than 90° from Immediate

Figure 4 Variables selected for analysis.
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The data and results are presented in the following order:

(1) Data from all subjects using ''duration'' measures, (2) Data from
all subjects using ""frequency' measures, (3) Data from all subjects
ranking the respective 'duration'' and 'frequency'' measures (vari-
ables), (4) Data from girls only using ''"duration'' measures, (5) Data
from boys only using duration'' measures, (6) Data from boys and
girls in a select group using ''duration'' measures designed to check
the results obtained using the total sample.

Data from All Subjects Using “Duration' Measures. The mean

values for the total sample, the positive group, and the negative group
are presented in Table 2.

Table 3 shows the variables in the order of entry into the mathe-
matical model.

Table 3. Discriminating variables in order of entry into mathematical
model using ''duration'’ measures.

Degrees of Significance
Variable Description F Value Freedom Beyond

12 Teacher 37.3 1 52 . 005
18 Takes Notes 32.5 1 51 . 005
16 Object 20.5 1 50 . 005
20 Teacher 12. 6 1 49 . 005
14 Closed 10. 6 1 48 . 005

1 Forward 6.1 1 47 . 05
27 Supporting Head 8.0 1 46 . 01

The criterion used to determine the order of entry into the
model is related to correlation. The variable selected first is the

one which correlated the highest-positively or negatively- with the



Table 2. Mean values for ''duration'' measures using total sample.

Negative Group Positive Group Total Sample

Variable Mean% Mean* Mean
1 145. 4 194.3 169.9
2 53.6 31,6 42. 6
3 41.1 14.1 27.6
4 10. 8 6.7 8.8
5 211.9 238.5 225.2
6 27.4 1.4 14. 4
7 167.0 200.6 183.7
8 69. 2 38.1 53.7
9 119.9 78. 2 99,1

10 119, 8 161.3 140.5
11 46, 1 35,7 40.9
12 53.4 122. 8 88.1
13 119.6 81.3 100. 4
14 1.4 .4 .9
15 65. 6 35.6 50. 6
16 86.9 64.5 75,7
17 55. 8 49,6 52.7
18 2.8 26.8 14. 8
19 94,3 96, 8 95.5
20 .9 5.9 3.4
21 28.5 15. 4 21.9
22 210.5 218.6 214, 6
23 54,9 79.9 67. 4
24 11. 7 5.6 8.7
25 19.0 29.9 24.5
26 29.2 20,7 24.9
27 32.5 31.4 31.9
28 19. 6 5.9 12. 7
29 5.9 7.2 6.5
30 7.6 7.8 7.7
31 18.0 4,8 11. 4
32 6.2 6.8 6.5
33 171, 7 165. 4 168.6
34 7.6 5.5 6.5
35 5.6 7.9 6.8
36 13.6 18.5 16.0
37 5.1 3.7 4.4
38 7.2 3.5 5.4
39 8.0 2.7 5.3

¥ Mean values are expressed as the number of five-second intervals
in which the variable was manifested.
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dependent variable (attitude). The variable selected second is the
variable that correlates most highly with the dependent variable after
a rnathematical adjustment has been made for the presence of the vari-
able selected first. The process continues until the allowed number
of variables have been entered. This means that when taken indivi-
dually, the first variable entered is the best discriminator. It means
further that the second variable entered is the second best discrimina-~
tor when the first variable is already in the model and so on for the
rest of the variables. It must be remembered that the entire model
building process is an interactive and relative one, and each succes-
sive variable is entered with respect to all of the preceding variables.
For example, suppose the stepwise process was undertaken and vari-
ables U, V, W, X, and Y were eatered in that order Suppose further
that the investigator was particularly intere sted in variable Z and put
it in the model to check its effect. As a result of "forcing' Z into
the model U, V, W, X, and Y would not necessarily follow in that
order. In fact some of them could be deleted or replaced by other
variables.

The order of entry into the model isn't necessarily in a one-to-
one correspondence with the weights of the variables when the model
is completed. This will be developed further at a later point in this

section.
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The number of allowed variables is determined by preset F
values. An analysis of variance is performed which essentially tests
whether or not the two groups - the group with positive attitude and
the group with negative attitude - are the same. From the analysis
of variance, F values are obtained which are compared to the preset
values. When the F value for a variable falls below the preset value
the variable is not entered in the model. The F values are set at a
level which is designed to allow a model which will provide maximum
capability for classification with a minimum number of variables in
the model.

Within the limits of the sample used in the present study mea-
surements taken on the cues shown in Table 3 would allow an investi-
gator to classify a subject into the group of subjects having a positive
attitude or the group having a negative attitude. As Table 3 shows,
the variables are all significant and most are highly significant. The
approximate overall F value is 46. 49 which is significant well beyond
. 005,

The classification process is accomplished by inserting behav-
ioral data into a mathematical model derived as an integral part of
the analysis. The derived model is A = L25Xqyp T 25X18 + . 09X16 +
CA2X50 - 95X 14 T 05X, - . 08X57 = 39.7. Measurements of the
respective variables can be taken as was done when behavioral data

were gathered, can be put in the equation, and can be numerically
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calculated. If A is positive the subject is classified into the positive
group, and if A is negative the subject is classified into the negative
group.

As part of the analysis process data from each of the segments
were put in the model, calculations were made, and the probabilities
of misclassification were determined. The probabilities ranged from
000 to . 027, which showed that the probabilities of misclassification
were extremely small, and hence, the function was a very good dis-
criminating vehicle.

The reader should be aware of several factors when interpret-
ing and using the previous results. First, the data and coefficients
in the model are representative of a 20-minute behavioral sample
and a five-second interval used as the time sample. The model can-
not be directly employed for a different length behavioral sample or
a different length time sample. Second, the data were gathered from
a sample not randomly selected from the entire population of school
students, and one must be careful about generalizing on the results
beyond the sample used.

Third, when applying and drawing conclusions from the model
itself, it should be remembered that each of the variables operates
as an integral part of the total model, and extracting a particular
variable and drawing conclusions based on the magnitude of its co-

efficient can lead to serious misinterpretation.
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However, the coefficients inescapably represent the relative
weights that each variable provide in evaluating the dependent variable.
As can be seen in comparing the model to Table 3 variable 12 entered
first, but variable 14 carries the most weight. A literal interpreta-
tion of the model would show that a subject showing a high measure of
variable 14 would have a high probability of being classified as negative.

Thus, a measure of direct information can be gained from the
model itself, but this information must be combined with the results
in Table 3 to obtain a complete picture. Reference to Table 4 will
further illustrate this point.

Table 4. Classification of subjects by respective variables when
entering model.

Step Variable Positive Subjects Positive Subjects Negative Subjects Negative Subjects
Entered Classified Correctly Misclassified  Classified Correctly Misclassified
{1 12 21 6 21 6
(2) 18 23 4 23 4
(3) 16 25 2 26 1
(4) 20 27 0 26 1
(5) 14 27 0 27 0
(6) 1 27 0 26 1
(7) 27 27 0 27 0

Reference to Table 4 shows that variable 12 alone was capable of
correctly classifying 42 of the 54 subjects while variable 18 only in-
~reased the number of variables correctly classified to 46, and vari-
able 16 increased the number of correct classifications to 51. No

other variable would classify as well initially as would 12, and because
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of this it was selected first for entry into the model. Hence, all in-
formation must be considered when interpreting the results of the data
analysis.

The model (A = .25Xy, +.25X;8 *. 09X + .42X5¢0 - - 95Xy4 t
. 05X - . 08X,7 - 39. 7) shows coefficients with positive signs and
others with negative signs, which suggests a positive or negative rela-
tionship between the particular independent variable and the dependent
variable (attitude). Note particularly variable 16 with a coefficient of
. 09. Checking the value of +. 09 against the mean values for the groups
shows what appears to be a discrepancy, inasmuch as the mean value
for the negative group exceeds the mean value for the positive group.
The apparent discrepancy can arise when a skewed distribution of
values for the variable is obtained from the subjects, and this distri-
bution interacts with all the other variables. Thus, the interactive
process can and does show a positive relationship between X1 and the
dependent variable. No other variable shows this apparent discrep-
ancy.

The results relate to the professional literature, which suggests
that a measure of generalization from the psychotherapy session to
the classroom is possible.

Mehrabian (1969a) notes that immediacy cues relate primarily
to attitude. Forward Lean and Eye Contact are listed in that order of

importance as being measures relating to attitude. The present study
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also finds both of the cues as indicators of attitude but the order of
importance is reversed. The reversal doubtless is due to the nature
of the classroom setting as opposed to the typical setting in which
psychologists work. Further, the cue is generalized in this work to
include a broader scope of gaze direction than the strict eye contact
discussed by Mehrabian.

Mehrabian reports further that lengthier communications be-
tween communicators is a significant measure of positive attitude.
This again relates, even though a bit indirectly, to a higher measure
of interactions directed toward the teacher by the student.

Higher measures of note taking intuitively make sense as being
an indicator of interest, if not positive attitude, but the oretical sup-
port for this behavior is missing. However, interest and affect may
be difficult to differentiate between from the start.

Object Manipulation and Head Support are less conclusive in
their conceptual relationship, and reference to the mathematical model
shows that they have small coefficients, which means they are only
weakly related to the dependent variable. Rosenfeld (1966a) reports
that infrequent self-manipulations were correlated to positive impres-
sions received by addressees, but the finding is so peripherally re-
lated to the present results that any suggested relationship or discrep-

ancy would be extremely questionable.
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Supporting of the head is again intuitively sensible as negatively
related to attitude as is Closed Eyes. However, support beyond
intuition is not available except for the obvious fact that a communica-
tor with closed eyes cannot maintain eye contact with his addressee.
Again Supporting Head is only weakly related to the dependent vari-
able - attitude.

Data from All Subjects Using "Frequency'' Measures. Means

for the total sample, the positive group and the negative group, are

shown in Table 5. Table 6 shows the variables in order of entry into

the model together with F values and levels of significance.

Table 6. Discriminating variables in order of entry into mathematical
model using ''frequency' measures.

; Degrees of Significance
Variable Description F Value Freedom Beyond
18 Takes Notes 11,99 1 52 . 005
31 Head Hands - Hands Desk 9.43 1 51 .005
38 Negative Shake 8,46 1 50 .01
39 Greater than 90° from Immed. 7.63 1 49 .01
29 Raised Hand 8.93 1 48 . 005
35 Yawns 4,29 1 47 .05
3 Back 3.27 1 46 Not cigrificant
34 Other 4,03 1 45 Not significant

The approximate overall F was 11. 12 which is significant be-~
yond . 005.

The interpretation and limitations of the data are similar to
those discussed for the ''duration'' measures. Two factors are im-

mediately noteworthy. First, the significances of the variables as
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Table 5. Mean values for ''frequency' measures using total sample.
Negative Group Positive Group Total Sample
Variable Mean* Mean* Mean
1 4.4 27.9 36.0
2 4,7 5.2 4.9
3 7.1 10. 4 8.8
4 8.0 12.1 10.2
5 1.9 1.6 17.6
6 1.3 .4 .9
7 18.5 17.3 17.9
8 18.6 18.7 18.6
9 14,7 16. 6 15.7
10 14.0 16.2 15.1
11 6l.2 68.3 68.3
12 18.5 21.7 20.1
13 21.1 20.9 21.0
14 .3 0.0 .2
15 20.3 15.7 17.9
16 10.0 12.6 11.3
17 77.6 77.7 77.6
18 10.4 5.7 3.4
19 18.4 19.1 18.7
20 8 3.3 2.1
21 11.8 8.1 9.9
22 11.3 11.0 11.2
23 15.5 18.3 16.9
24 3.0 1.9 2.5
25 7.1 12.3 9.2
26 6.6 6.7 6.6
27 10.1 9.3 9.7
28 2.4 L7 1.6
29 4 2.3 1.3
30 .8 . 8 7
31 1.4 .1 L7
32 1.3 1.4 1.3
33 12.3 15.5 13.9
34 . 8 1.7 1.3
35 3.0 1.7 2.4
36 7.6 11.2 9.4
37 .6 . 8 7
38 1.1 .2 .7
39 2.1 . 8 1.5

% Mean values are expressed as the number of times a variable was

manifested without regard to the duration of the manifestation.
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a result of the analysis of variance are not as impressive as were
the significances for the duration measures. Second, the model
doesn't have the classificatory ability that was provided by the previous
model, i.e., the probability of misclassification is higher. Table 7
shows the 54 segments and the probabilities of being misclassified.
A similar table was not shown for ''duration' measures because the
probabilities of misclassification closely approached zero.

Table 7 shows that six segments would be misclassified using

""measures

""frequency'' measures while classification using '"duration
was perfect. Five of the negative segments were classified positive,
and one of the positive segments was classified negative. This means
that 89% of the cases were accurately classified which is still highly
significant. The model is A = . 024X,g - .965X31 - 1,748X3g -

. 906X, + .480X29 - .325X35 +.057X5 + . 507X34. The model is

39
derived using the same method of analysis as was employed with the
""duration'' measures, and thus, the same precautions should be ob-
served when interpreting the results.

The cues are all intuitively sensible, and variable 18 lends fur-
ther support to the results derived from the ''duration’ measures
where 18 was also a significant discriminatory variable.

Variables 38 and 39 support results reported by Mehrabian (1969a).

Thirty-nine (Head Greater than 90° from Immediate) relates to the

immediacy cues strongly related to attitude as reported by Mehrabian.
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Probability of Probability of
Measured Being Classified Being Classified
Segment Attitude into Positive Group into Negative Group
1 + 1. 000 .000
2 + . 700 .300
3 - .001 .999
4 - .549 L451%
5 -+ .995 . 005
6 - . 000 1.000
7 + .992 .008
8 - . 029 .971
Y + .980 . 020
10 - .554 . 446%
11 + .715 .285
12 - .238 . 762
13 + .604 . 396
14 - .231 . 769
15 + .998 . 002
16 - . 207 .793
17 + .970 .030
18 - . 001 .999
18 + .998 .002
20 - . 003 .997
21 + .996 . 004
22 - .001 . 999
23 3 .999 .001
24 - . 003 .997
25 + .999 .001
26 - .034 .996
27 + .995 . 005
28 - .001 .999
29 + .764 .236
30 - .038 .962
31 + .924 . 076
32 - . 033 .967
33 + .739 .261
34 - . 267 .733
35 + .961 . 039
36 - . 101 . 899
37 i .997 .003
38 - . 002 .998
3¢ + .984 .016
40 - . 007 .993
41 + .660 . 340
42 - . 565 .435%
43 + .923 .077
44 - . 002 .998
45 ' .998 . 002
46 - Lot1 .989
47 + .474 . 526%
48 - .019 .981
49 3 . 872 . 128
50 - . 562 .438*
51 4 . 796 .204
52 - .001 .999
53 : 1,000 . 000
54 - . 549 .451~

+ Would be misclassified.
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Thirty-eight (Negative Shake) relates to Rosenfeld's (1966a) cues
where he states that approval seeking communicators will show fewer
negative head nods,

Variables 31, 29, and 35 all seem sensible, but as with some of
the cases for duration measures the relationships between these re-
sults and the results in professional literature are missing. Variables
3 and 34 were not statistically significant, and their relationships are
inconclusive at best.

Results from Combinin "Duration'' and ""Frequency'' Measures.
g Y

The previous two sections covered the results of the data analysis
where '""duration' measures and '"frequency'' measures were each
analyzed separately. Seven ''duration'' variables were demonstrated
to be discriminators capable of accurate classification of subjects,
and eight '"frequency"’ variables were shown to have reasonable dis~-
criminative capability.

The 15 variables were then analyzed to determine their ranked
ability to classify subjects. This analysis would allow insight into
the respective measures and into some behaviors if mixing of ""dura-
tion" and 'frequency' measures occurred in the ranking process.

The means for the variables are shown in Table 8.
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Table 8. Mean values for total sample using combined "duration' and
"frequency'' measures *.

Negative Group Positive Group Total Sample
Variable Mean Mean Mean
d; 145. 4 194, 4 169.8
dy2 53. 4 122.8 88.1
dyg 1.4 .4 . 8
die 86.9 64.5 75.7
dig 28.1 26.8 14. 8
ds g .9 5.9 3.4
dsn 32.5 31.4 31.9
15 7.1 10. 4 8.8
fyg 1.0 5.7 3.4
fo9 .4 2.6 1.3
f31 1.4 A .8
fa4 .8 1.7 1.3
f3g 3.0 1.7 2.4
f3g 1.1 .2 LT
f1q 2.1 .9 1.5

% Group means for the variables dl-d2 are expressed as the number
of five-second intervals in which the variable was manifested.
Group means for variables f1-f39 are expressed as the number of
times a variable was manifested without regard to the duration of
the manifestation. The data from Table 8 were used to get a com-
parison of the relative classification ability of '"duration' and

"frequency'' measures.

Table 9 presents the variables in order of entry into the model

together with F values and levels of significance.

Table 9. Discriminating variables in order of entry into mathematical
model using selected tduration'' and ''frequency'’ measures,

Degrees of Sigrificance

Variable Description F Value Freedom Beyond
dy» Teacher 37.3 1 52 . 005
4y Takes Notes 32.5 1 51 . 005
dyg Object 20.5 1 50 . 005
ds Teacher 12.6 1 49 . 005
dy4 Closed 10,6 1 48 . 005
dy Forward 6.1 1 47 . 05
d, -~ Supporting Head 8.0 1 46 .01
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The derived model is A = .25Xd12 + . 25Xd18 + . O9Xdl6 +
. 42Xd20 - .95Xd14 + . 05Xd1 - 08Xc127 - .39.7.

A comparison of Table 9 and Table 3 shows the two to be iden-
tical. Further, a comparison of the model derived using "duration"
measures with the model using both measures again shows the two to
be identical. Thus, the order of selection of variables was identical
to the order when "'duration' measures only were used. Also, the
overall F was 46.49 which was the F for '"duration'' measures. This
means that none of the 'frequency'' variables had the discriminative
capability of any of the ""duration' variables, i.e., the 'duration"
variable with least discriminative capability could classify better than
the ''frequency'' variable with most discriminative capability.

The above results suggest that '"frequency' measures provide
no classification capability beyond that provided by "duration' mea-
sures alone. However, the ''frequency' measures provided insights
into behaviors that do have inherent discriminative capability, and
thus, have practical ramifications.

The results do not support Eckman {1957) who in a methodclogi-
cal discussion argues that frequency measures may provide more in=
formation than other measures about nonverbal behaviors. The con-
tention was based on Skinner's theory of probability of action. How-
ever, the measure used in the present study is not a frequency mea-

sure used in the strict sense, and hence, the comparison may cnly be



tangential.

Results Using Data from Male Subjects and Female Subjects

Separately.
further investigation of 'frequency
information,

measures.,

" measures would provide little
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The results from the previous sections indicated that

so the investigation was continued using only ''duration’

Tables 10 and 11, respectively, show the means for male sub-

jects and female subjects taken separately.

Table 10. Mean values for male subjects using "duration'' measures,
Negative Group Positive Group Total Sample

Variable Mean* Mean3 Mean®
1 123.6 159.7 140.7

3 71.3 37. 4 55.3

7 194.9 208.8 201.5

9 149.7 58.9 106. 7

12 71.5 154. 0 110.6
13 128. 7 56. 6 94, 5
14 3.4 .9 2.2
16 75.0 60.1 67.9

17 45.5 59.1 51.9
18 4.9 13.7 9.1
20 .1 4.7 2.3
21 12. 0 11.2 11.6
26 28.5 32.3 30.3
27 24,2 4,6 14.9
30 38.6 5.6 22.9
35 9.7 16. 6 12.9

* Mean values are expressed as the number of five-second intervals

in which the variable was manifested.
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Table 11. Mean values for female subjects using "duration'' measures.

Negative Group Positive Group Total Sample

Variable Mean¥* Mean* Mean*
1 158.2 211, 7 185.7
2 58. 4 25.9 41.7
3 23. 4 2.4 12.6
4 11.6 9.1 10.3
6 37.5 1.3 18.9
7 15.1 196. 4 174.2
8 86. 4 42,0 63.6
9 102. 4 87.9 94.9
11 46. 2 37.6 41.8
12 42.8 102.2 75.9
13 114.2 93.6 103.6
14 .2 .1 .1
15 82.9 39.1 60.3
16 94. 0 66.7 79.9
17 61.9 44,8 53.1
18 1.6 33.3 17.9
19 81.9 93.7 87.9
20 1.4 6.6 4,1
21 38.3 17.5 27.6
22 200.3 215.9 208.3
23 65.8 81.8 74,1
25 19.1 31.3 25.4
26 34.6 20.8 27.5
27 34,9 31.0 32.9
28 16.9 6.6 11.6
29 6.5 8.2 7.4
31 5.9 4,4 5.2
32 6.9 6.8 6.8
33 172.9 172.9 172.9
34 6.4 7.6 6.9
35 15.9 19.5 17.7
36 6.1 4,1 5.0
37 187.3 190.3 188.8

% Mean values are expressed as the number of five=-second intervals
in which the variable was manifested.
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Table 12 shows the variables in order of entry into the model
for male subjects with an overall of 30. 16, which is significant well

beyond . 005,

Table 12. Discriminating variables for male subjects in order of
entry into mathematical model using "duration'' measures.

Degrees of Significance

Variable Description I Value Freedom Beyond
12 Teacher 23. 07 1 17 . 005
27 Supporting Head 14. 09 1 16 . 005
13 Down 8.79 1 15 . 01

The model is A = . 084X, - .253X,5 - . 107X)3 + 5.436. The
model classified all male subjects in the study perfectly with the
largest probability of misclassification being . 288.

As would be expected there is considerable overlap between the
results using male subjects only and those using all subjects as a
comparison of Table 12 and Table 3 show. Variable 13 didn't appear
in the original model where all subjects were classified, but this fact
doesn't mean it would not be a capable discriminating variable. It
merely means that for the entire sample other variables were better
discriminators than variable 13.

No direct reference to variables fitting the descriptions of 27
and 13 can be found in the professional literature, but 13 can be rela-
ted to Mehrabian's conceptions regarding immediacy. A subject mani-
festing the behavior described by variable 13 would be in a less imme-

diate state than if his head was directly oriented toward an addressee.
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Thus, with the strong relationship between attitude and immediacy
the appearance of the variable in the model seems sensible.

Table 13 shows the variables in order of entry into the model
for female subjects with an approximate overall F of 44. 22 which is
significant well beyond . 005.

Table 13. Discriminating variables for female subjects in order of

entry into mathematical model using "duration'' measures.
Degrees of Significance

Variable Description F Value Freedom Beyond
12 Teacher 24.68 1 33 . 005
18 Takes Notes 30. 64 1 32 . 005
16 Object 19. 39 1 31 . 005
20 Interact Teacher 9. 58 1 30 . 005
27 Supporting Head 5.84 1 29 .05
17 Self 6.01 1 28 . 05
1 Forward 4,43 1 27 . 05

The model is A = .392X, +.364X;g +. 130X, +. 864X, -
. 140X54 - L 120X 5 + . 055X, - 48.88.

Again a comparison of Table 13 and Table 3 shows considerable
overlap. Variable 20 supports Mehrabian's (1969a) results which state
that longer communications significantly determined more positive
attitude communication. Mehrabian reports that status is communi-
cated by relaxation cues and some activity cues, among them self-
manipulation., The fact that variable 17 has a negative relationship
with the dependent variable may suggest that female subjects with a
negative attitude were less impressed with the status of teachers.

The conclusion is a tenuous one and should be considered carefully
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before being accepted.
The remaining variables are all intuitively sensible, but none
relate to the professional writing beyond what has been previously
discussed.

Data from Selected Subjects Using ""Duration'' Measures. As

noted earlier in this writing the experimental subjects were taped no
less than two times and no more than five times. This means that
all subjects did not appear in the same number of segments, and a
subject manifesting a behavior unique to himself could bias the data
with this behavior if he were one of the subjects most frequently taped.
As a method of insuring unbiased results due to these causes, the re-
searcher selected subjects that had been taped exactly three times.
It was found that 12 girls and 6 boys fit the criterion. Five of the girls
were recorded as positive and seven were recorded as negative while
three boys were recorded as positive and three were negative.

The 18 subjects each recorded twice for data gathering purposes
provided 36 20-minute segments.

The means for the positive group and the negative group are

shown in Table 14,
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Table 14. Mean values for '""duration' measures using selected
subjects.
Negative Group Positive Group Total Sample
Variable Mean* Mean* Mean*
1 145. 8 195.9 168.1
2 60.6 29.8 46.9
3 33.7 14.3 25.0
4 9.2 3.7 6.8
6 34.7 1.1 19.8
7 163. 4 207. 2 182.8
8 72.4 32.3 54.5
9 110.4 74.0 94,2
11 47.3 31.0 40.0
12 52.2 129. 4 86.5
13 119.7 80.3 102.2
14 .5 .6 .6
15 67.5 29.7 50,7
16 87.9 55. 4 73.4
17 59.1 53.6 56.7
18 2.2 22.9 11.4
19 90.9 105.4 97.3
20 .9 4.1 2.3
21 28.4 11.3 20.8
22 210.7 224.6 216.9
23 54. 6 58. 2 56. 2
24 12. 8 3.1 8.5
25 14,1 25.4 19.1
26 36.2 18.0 28.1
27 28.6 36.3 32.0
28 19.2 5.7 13.2
29 6.8 7.4 7.0
31 3.6 7.1 10.7
33 163.3 143, 8 154.6
34 8.0 7.8 7.9
35 6.4 10.7 8.3
36 13.7 16.7 15.0
38 7.6 4.5 6.2
39 9.0 2.8 6.8

* Mean values are expressed as the number

in which the variable was manife sted.

of five-second intervals
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Table 15 shows the variables in order of entry into the model.

Table 15, Discriminating variables in order of entry into
mathematical model using '"duration'’ data from selected

subjects.
Degrees of Significance
Variable Description F Value Freedom Beyond

12 Gaze Teacher 26.63 1 34 . 005
18 Takes Notes 28.68 1 33 . 005
16 Object Manipulation 16. 72 1 32 . 005
36 Smiles 13,13 1 31 . 005

1 Forward 7.02 1 30 . 05
27 Supporting Head 4,58 1 29 . 05
31 Head-Hands Head-Desk 5,59 1 28 . 05

The approximate overall F was 45. 45 which was significant well
beyond . 005. The mathematical model is A = . 440X, + .456X,g *

. 146X16 +.411X5, +. 063X1 - . 143%X55 - . 233X4; - 66.219. The
model classified the subjects perfectly with a probability of misclassi-
fication of . 000,

The results of Table 15 compare very closely to the results of
Table 3. In the two tables variables 12, 18, 16, 1, and 27 are dupli-
cates. Variables 36 and 31 are not duplicates, but are certainly
reasonable. Thirty-six relates to the professional literature where
Mehrabian reports that positive facial expressions have a significant
relationship with positive attitude.

Thus. the results of Table 15 show a strong relationship with
previous results and provide as bias-free an analysis of the data as

the design of the study allows.
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Summary of Hypothesis Two. Hypothesis Two - A significant

positive relationship exists between the measured nonverbal behaviors
exhibited by students and their attitude toward their teachers and/or
their classes -is totally accepted in all cases. Two different data mea-
sures were analyzed for the entire sample with both measures show-
ing highly significant relationships between attitude and the nonverbal
behaviors manifested by students. Further, male and female subjects
were analyzed separately, and the relationships were again highly sig-
nificant. Also, the results for the sexes taken separately supported
and overlapped the results for the entire sample as they should.

Finally, data from a selected sample of subjects was analyzed
as a check against a possible bias in the sampling procedure for the
gathering of behavioral data. The results of this final analysis showed
a strong overlap between the results of the selected sample and the
results of the entire sample. The outcomes of the analysis support
each other and lend credence to the contention that the overall results
are valid and reliable within the limitations of the study.

In summary the present study shows that the following variables
are significantly related to positive attitude toward the teacher:
(1) Gaze direction toward teacher, (2) Taking notes, (3) Smiles,
(4) Interactions with the teacher, and (5) Frequency of raising hand.
Positive attitude was found to be weakly (but statistically significant)

to (6) Forward Lean, and (7) Object Manipulation.
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Negative attitude was found to be communicated by the following
variables, each being statistically significant. (1) Head on Hands
(or fist) with hands on desk, (2) Eyes closed, (3) Frequency of yawns,
(4) Frequency of negative head shakes, and (5) Frequency of turning
the head greater than 90° from immediate. A weak relationship was
found between negative attitude and (6) Supporting Head, (7) Self
manipulation for girls, and (8) Head down for boys.

The behaviors found to be significant support results supported
by Mehrabian (1970) and Rosenfeld (1966a). These relationships are

discussed further in Chapter V.

Results Not Directly Related to the Hypotheses

As a further investigation the behaviors of male subjects and
female subjects were analyzed with respect to each other and without
regard to attitude. In other words a behavioral analysis was made
which compared all male subjects to all female subjects using duration

data. Table 16 shows the means for the groups.
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Table 16, Mean values using ''duration'' measures comparing male
and female subjects.

Female Group Male Group T otal Sample

Variable Mean Mean* Mean*
1 185.7 140, 7 169.9
2 41.7 44,2 42.6
3 12.6 55.3 27.6
4 10.3 5.9 8.8
5 220.7 233.5 225.2
6 18.9 6.3 14,4
7 174.2 201.5 183.8
8 63.6 35.5 53.7
9 94.9 106. 7 99.1
10 144.5 133.2 140.5
11 41.8 39.2 40.9
12 75.9 110.6 88. 1
13 103.6 94.5 100. 4
14 o1 2.2 .9
15 60.3 32.7 50. 6
16 79.9 67.9 75.7
17 3.1 51.9 52.7
18 17.9 9.1 14,8
19 87.9 109.5 95.5
20 4,1 2.3 3.4
21 27.6 11.6 21.9
22 208.3 226.1 214.6
23 74.1 55.1 67.4
24 9.3 7.6 8.7
25 5. 4 22.7 244.6
26 27.5 20.3 24.9
27 32.9 30.3 31.9
28 11.6 14.9 12.6
29 7.4 5.0 6.6
30 8.5 6.3 7.7
31 5.2 22.9 11. 4
32 6.8 €.0 6.5
33 172.9 160.6 168.6
34 4.9 9.5 6.6
35 6.9 6.4 £.8
36 17.7 12.9 16.1
37 5.0 3.3 4.4
38 4.2 7.5 5.4
39 5.9 4.4 5.3

* Mean values are expressed as the number of five-second intervals
in which the variable was manifested, The data were used to deter-
mine what behavioral differences male and female subjects exhibited
without regard to their attitude toward their teacher and class.
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Table 17 shows the variables which differentiate between males

and females in the order of their entry into the model.

Table 17. Sexual discriminating variables in order of entry into
mathematical model using '"duration'' measures.

Degrees of Significance
Variable Description EF Value Freedom Beyond
3 Back Lean 13.29 1 52 . 005
31 Hand-Hand Hand-Desk 6.58 1 50 . 05
12 Gaze Teacher 3.74 1 49 not significant
9 Head Down 4.96 1 49 . 05
2 Erect 3.59 1 48 not significant
25 Symmetric Open 4,49 1 47 . 05

The approximate overall F was 9.78 which was significant be-
yond . 005. The function is M = .049X3 + . 055X} +. 054Xy, +. 03.2X9

+ . OZOX‘2 + . 035X2

5 - 12.44. In evaluating the function as explained
earlier in this chapter a positive value for M means the subject would
be classified as male while a negative M would classify the subject as
female.

The function correctly classified 34 females and misclassified
one while correctly classifying 13 males and misclassifying six. The
results show that 87% of the subjects were correctly classified, and
the overall F value from the analysis of variance shows that the two
groups -- the group of males and the group of fernales -- are not the
same, i.e., males and females exhibit different nonverbal behaviors
in the classroom to a statistically significant extent.

None of the variables in the model carries appreciable weight

with respect to the others, and it should also be noted that each
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variable is related positively to ""maleness. "

Results of Attitude Surveys

A total of 181 potential subjects were polled to determine their
attitude toward their teachers and courses., Table 18 shows the results

of the questionnaires.

Table 18. Responses to questionnaire,

(+3) Like Teacher Very Much 19. 9%
(+2) Like Teacher Moderately 42. 0%
(+1) Like Teacher Slightly 8.8%
( 0) Neither Like Nor Dislike Teacher 15, 5%
(-1) Dislike Teacher Slightly 2. 8%
(-2) Dislike Teacher Moderately 4, 4%
(-3) Dislike Teacher Very Much 6.6%
(+3) Like Course Very Much 12. 2%
(+2) Like Course Moderately 21. 0%
{(+1) Like Course Slightly 12. 2%
( 0) Neither Like Nor Dislike Course 17. 7%
(-1) Dislike Course Slightly 14.3%
(-2) Dislike Course Moderately 7.7%
{~3) Dislike Course Very Much 14.9%

The results shown in Table 18 show that students in general
like their teachers more than they like their courses. Each subject's
response was analyzed individually, and it was found that 54, 3% of the
sample liked the teacher better than they liked the course. Sixteen
and three-tenths percent liked the course more than they liked the
teacher, and 29% liked the teacher and course to an equal extent.
Seveniy and seven tenths percent of the students expressed some liking
‘nr their feachers, 15. 5% were neutral, and 13. 8% expressed some

Adislike while 45. 4% expressed some liking for the course, 17. 7%
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expressed a neutral attitude toward the course, and 36. 9% expressed
some dislike. Only 33.2% expressed at least moderate liking for the
courses while 22. 6% expressed at least moderate dislike for the
courses. Sixty-one and nine tenths percent said they liked the teachers
at least moderately while only 11. 0% expressed at least moderate dis-
like for the teachers. In all cases the classes were required for all
students as an integral part of their program.

Certain behaviors were selected for further analysis and re-
porting because of having discriminative capability or because of po-
tential relationships with results reported in the professional litera-
ture.

Table 19 shows the average percentage of time subjects in each
group spent manifesting certain behaviors.

Table 19. Average percentage of time subjects spent manifesting
selected behaviors.

Positive Group Negative Group
Behavior o %o
Forward Lean 81.0 60.3
Backward Lean 5.9 17.1
Gaze Toward Teacher 51.2 21.2
Eyes Closed .15 .58
Taking Notes 11.1 1.17
Interacting with Teacher 2. 46 .38
Interacting with Friend 6. 42 11.9

Supporting Head with Hand 13.0 13.5
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Table 19 shows that subjects with a positive attitude look at the
teacher or his work 51.2% of the time while subjects with a negative
attitude look at the teacher only 21.1% of the time. The study showed
that on the average students in the classes looked at the teacher or the
teacher's work 36. 7% of the time. This indicates that nearly two-
thirds of the student time was spent looking at something other than
the teacher or the teacher's work. If visual contact with the teacher or
his work is a measure of or is positively related to the mental atten-
tion of the student, then the data suggest that on the average, students
are mentally involved with the lecture-discussion activity only slightly
more than a third of the time. The data shows that discussion in the
activity was minimal inasmuch as the students interacted (verbally)
with the teacher only 2. 1% of the time on the average.

Table 19 also shows that positive students spent 11. 1% of the
time taking notes while negative students spent only 1. 2% of the time
in note taking, and on the average, students spent 6. 1% of the class
timme taking nctes.

Table 20 presents the average number of times subjects mani-
fested certain behaviors in the 20-minute segment without regard to
the length of time each scparate behavier occurred. Thus, Table 20
s a measure of the ''frequency'’ of occurrence of each behavier within

the limitations of the time sampling technique.
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Table 20. Average ''frequency'' of occurrence of selected behaviors,

Frequency for Frequency for
Behavior Positive Group Negative Group
Smiles 11.2 7.6
Yawns 1.7 3.0
Raised Hand 2.25 .41
Interacts with Teacher 3.3 . 8
Interacts with Friend 8.1 11,8
Manipulates Object 10.0 12.5
Manipulates Self 21,3 22.0
Glances Around Room 20,3 15.6

Table 20 shows that frequency of manipulations differs only
slightly for the two groups and thus does not support Rosenfeld's
(1966a) results which show positive subjects engaging in significantly
fewer self manipulations than negative subjects.

A check was made of the total number of postural shifts (forward-
backward) manifested by the two groups. The literature reports non-
verbal behaviors as a possible expression of anxiety or tension release-
If negative subjects were uncomfortable in the lecture-discussion situa-
tion the tension could be manifested through postural shifts. It was
found on the average that positive subjects shifted postures 12.7 times
during the 20-minute time period while negative subjects shifted pos-
tures 18, 2 times on the average.

A t test was run to check whether or not the 18.2 was significantly

different from 12.7. The results are shown in Table 21,
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Table 21. Analysis of net postural shifts.

Negative Subjects Positive Subjects
18.2~~-~Average Postural Shift---- 12.7
2128.83 2752. 68
26 26
81.7 105, 9
552
n-1
2 s W27 ) (2128.8 + 2752. 7) (i+i)
5¢ =¥ x%/n-1 +18.2 - 12.7/ = 26 1 75

The value .76 was not significant at either . 01 or . 05, revealing no

statistically significant difference in net postural shifts.

Attitude and Student Seating Arrangement

An analysis was made of the attitude exhibited by the students
as related to their location in the classroom. The results of the ques-
tionnaires were again used in the analysis, and inasmuch as the spe-
cific location of every subject was known, the attitude of the students
in one part of the room could be analyzed in comparison with the atti-
tudes of students in another part of the room. The rooms were
divided into blocks with respect to the teacher. The first blocking

arrangement is shown in Figure 5.
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Figure 5. Classroom divided into blocks with respect to radial
proximity.

With the blocking arrangement shown in Figure 5, 35.4% of the
subjects were seated in Block A, 36, 4% were seated in Block B and
28.2% were seated in Block C. The responses expressed as per-
centages are shown in Table 22 where the numerical values represent
the attitudes as shown in Table 18.

Table 22. Distribution of students' attitudes toward their teacher
expressed as a percentage comparing Blocks A-C.

+3 +2 +1 0 -1 -2 -3
Block A 24.6 40.0 4.6 23,1 3,1 0 4.6
Block B 19.4 38.8 11.9 10.4 3,0 7.5 9.0
Block C 11.5 53.8 9.7 11.6 3,8 3.8 5.8

A Chi Square statistical test was run on the distributions to see

if the three distributions were statistically significantly different, and
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it was found that the distributions showed statistical difference with

significance beyond the . 05 level. Calculations were made using the

where the

(Observed Value - Expected Value)2
(

: 2 —
expression X© = Expected Value )

expected value was determined from Row Subtotal x Column Subtotal,
Total

The Chi Square tests the null hypothesis, which states that there
is no significant difference between the distributions. The null hypo-
thesis was rejected at the . 05 level which means that there was a sta-
tistically significant difference between the distributions. However,
the statistical result says nothing about differences between the distri-
butions when taken two at a time.

Thus, further analysis was made of the distributions. Intui-
tively one would expect the possibility of no difference (statistical)
between the distributions in Blocks B and C. A Chi Square was run
on these Blocks to check the intuition. The results are shown in Table
23.

Table 23. Distribution of students' attitudes toward their teacher
expressed as a percentage comparing Blocks B and C.

+3 +2 +1 0 -1 -2 -3
Block B 19. 4 38.8 11.9 10. 4 3.0 7.5 9.0
Block C 11.5 53.8 9.7 11.6 3.8 3.8 5.8

it wag louna chat %% = 5,86 which was not significant (p < .5). This
ailowed the combination of Blocks B and C. The combination was

then compared to Block A. The results are shown in Table 24,
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Table 24. Distribution of students' attitudes toward their teacher
expressed as a percentage comparing Blocks A and B+C.

+3 +2 +1 0 -1 -2 -3
Block A 24. 6 40.0 4,6 23.1 3.1 0 4.6
Block B+C 16.0 45,3 10.9 10.9 3.4 5.9 7.6

It was found that x% = 12.92 which was significant at . 05. Thus it can
be said that Block A is significantly different from Blocks B and C.
Further analysis of the three distributions was not possible inasmuch
as the three distributions are not statistically independent, i.e., the
total number of degrees of freedom used in analyzing the distributions
taken two at a time cannot exceed the number for the three distribu-
tions taken simultaneously.

The analysis supports Mehrabians (1969a) results with respect
to attitude being related to proximity. He states that distance from an
addressee is a consistent indicator of attitude toward an addressee.
The results of the present study are not directly related to Mehrabian's
work inasmuch as the subjects involved in this study were committed
to a particular seat which was fixed in location. However, the subjects
were initially free to choose their location in the room with the excep-
tion that a subject could not choose a seat already occupied by another
subject. (The seats were chosen on a 'first-come first-serve' basis
at the beginning of the term.) To the extent that the classroom situa-
tion is similar to Mehrabian's experimental situation his results are

supported by the present findings. Mehrabian further reports a
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relationship between attitude and lateral distance of a communicator
from his addressee. Hence, a second blocking arrangement was de-

veloped and is shown in Figure 6.

Block 4

Block 2 | Block 1| Block 3

] \

Figure 6, Classroom divided into blocks with respect to forward and
lateral proximity.
The blocking arrangement shown in Figure 3 resulted in 22. 6% of the
subjects in Block 1, 25.4% in Block 2, 22. 6% in Block 3, and 29.4% in
Block 4.
The distribution of attitudes expressed as percentages are
shown in Table 25,

Table 25. Distribution of students' attitudes toward their teacher
expressed as a percentage comparing Blocks 1-4,

+3 +2 +1 0 -1 -2 =5
Block 1 35 35 5 25 0 0 0
Block 2 13.3 53.4 13.3 8.9 2.2 2.2 6.7
Block 3 20 27.5 7.5 15. 0 5 10 15

Block 4 11.5 46.0 9.6 17.3 5.8 5.8 3.9
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A Chi Square statistical test was run on the data shown in
Table 25, and a significant difference was found in the distributions
(p<. 001).
Inasmuch as a significant difference was found between the dis=-
tributions pairwise analysis was again performed. Block 1 was com-
pared to Block 4 with the data shown in Table 26,

Table 26. Distribution of students' attitudes toward their teacher
expressed as a percentage comparing Blocks 1 and 4,

+3 +2 +1 0 -1 -2 -3
Block 1 35 35 5 25 0 0 0
Block 4 11.5 46 9.6 17.3 5.8 5.8 3.9

Chi Square was found to be 31. 8 which is highly significant
(p <.001) which would be intuitively expected,

It would be further expected that Blocks 2 and 3 would be similar,
i.e., not significantly different statistically, which would allow the
blocks to be combined. A comparison was rmmade between the two with
the data shown in Table 27.

Table 27. Distribution of students' attitudes toward their teacher
expressed as a percentage comparing Blocks 2 and 3.

+3 +2 +1 0 -1 -2 -3
Block 2 13.3 53. 4 13.3 8.9 2.2 2.2 6.8
Rlock 3 20 27.5 7.5 15 5 10 15

It was found that x = 20. 92 which was significant (p < ., 001),

which means the expected result was not found. This prevented a
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combining of Blocks 2 and 3 which further prevented a complete

analysis of the distribution, A possible explanation for the difference
between Blocks 2 and 3 may lie in the fact that Block 3 was always
next to the door of the classroom. Perhaps student arrival time
which could be a function of attitude, or proximity to the classroom
door, which again could be related to attitude, could cause the differ-
ence in the distributions.

A final analysis was made which compared Block 1 to Block 2.
The results are shown in Table 28.

Table 28. Distribution of students' attitudes toward their teacher
expressed as a percentage comparing Blocks 1 and 2,

+3 +2 +1 0 -1 -2 -3
Block 1 35 35 5 25 0 0
Block 2 13.3 53. 4 13.3 8.9 2.2 2.2 6.8

Chi Square was found to be 36.1 which again was highly signifi-
cant (p =< . 001) which shows the distributions to be different. The dif-
ference indicates a relationship between attitude and the lateral dis~-
tance between a communicator and his addressee.

No statistical information regarding the relations between
Blocks 2 and 4, Blocks 3 and 4, and Blocks 1 and 3 is available due
to degrees of freedom considerations similar to those involved in the
analysis of radial proximity.

The analysis of the seating arrangement relates to results

reported by Hall (1959, 1963a, 1963b) and to results reported by
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Mehrabian (1969a). The results of the present study show that in
general subjects with a more positive attitude tend to sit nearer the
front of the classroom, which is the teacher's normal position. This
was found when a comparison was made of Blocks 1 and 4. This was
further verified by the comparison of Block A to Blocks B plus C
when the radial blocking arrangement was used.

Finally, it was found that there was a relation between the dis-
tribution of attitudes and lateral distance between communicator and
addressee, This resulted from the analysis of Block 1 compared to
Block 2.

Mehrabian (1969a) reports that immediacy is a strong indicator
of communicator attitude toward an addressee. Increasing proximity
and decreasing lateral distance would have the effect of increasing
immediacy. This conception is supported by the results of the present
study to the extent that classroom seating parallels the experimental

situations used by Mehrabian in his work.

Summary of Chapter IV

Chapter IV was divided into four major sections. Section One
included a brief review of the purposes of and procedures used in the
study. Part Two reviewed the method of handling the data. Hypo-
thesis One and Hypothesis Two were investigated in Section Three.

Hypothesis One was accepted based on arguments supporting the
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validity and reliability of the observation instrument used in the study.
Hypothesis Two was accepted based on the results of the statistical
analysis of the behavioral data. Results not directly related to the
study's hypotheses were presented in Section Four. Empirical results
were presented, an analysis of the behavioral differences between
males and females was done, and a study of attitude with respect to

classroom location was made.
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V. SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

The present chapter is divided into three parts which are as
follows: (1) Review of the study, including the design and the results,
(2) Discussion, which relates the study to the professional literature,

and (3) Recommendations for further research.

Summary

Conception of the Problem and Design

As stated in Chapter I the lack of data with respect to student
nonverbal behavior constitutes a problem for science educators, par-
ticularly at a time when educators are concerned with student attitude.
The nonverbal channel is of primary importance because it is through
this channel that the teacher receives feedback which he can use to
assess student attitude.

The researcher has thus formulated the following hypotheses
which relate to the problem.

H1: A valid and reliable instrument for the systematic obser-
vation of junior high school and/or secondary school stu-
dent nonverbal behavior can be developed.

¥i2: A significant positive relationship exists between the mea-
sured nonverbal behaviors exhibited by high school and/or

junior high school students and their attitude toward their

teacher and/or their class.
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The design can be properly conceived of as a form of correla-
tional study. A population of junior high school and secondary school
students was selected and two samples were drawn from the population.
The sample selection was determined by response to an instrument
used to determine student attitude. After the samples had been deter-
mined the design dictated that the nonverbal behavior of the subjects in
the samples be compared to their attitude. This comparison was ac-
complished by systematically measuring the behavior of the subjects
using an instrument devised for that purpose by the researcher as an
integral part of the study described in this writing., The instrument
was developed from results derived from a survey of the professional
literature combined with empirical results taken from a pilot study of
random subjects. The results were then analyzed using a statistical

technique which used correlations as an integral part of the analysis.

Design of the Study

A complete description of the design of the study and the obtained
results is presented in Chapters III and IV.

The initial phase of the study involved pilot study work. Ten
video tapes, each one class period in length, were made of students
involved in normal lecture-discussion activity in the typical teaching-
learning situation. The students were eighth, ninth and tenth graders

in schools with proximity to Corvallis, Oregon. No attempt was made
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to select particular student characteristics such as high or low
achievers or gregarious or retiring personalities.

The video tapes were studied and the nonverbal behaviors mani-
fested by students were noted in handwritten descriptions. The de-
scriptions together with reported results from the professional litera-
ture were compiled and organized into a catalogue of behavioral cues,
and this catalogue became the device by which student nonverbal be-
haviors were quantified. This device, which is an observation instru-
ment, was developed in a combination deductive-inductive manner. It
was inductive in that the instrument progressed from a list of parti-
cular cues to categories of related cues and finally to the total cata-
logue of behaviors. The instrument was deductive in that results were
taken from the professional literature and were interrelated with the
empirical results gathered from the pilot tapes. Thus, the instrument
is comprehensive and at the same time was built on a strong concep-

tual framework.

Description of the Observation Instrument

The catalogue of behaviors consists of two parts, which are the
categories of behavioral cues and the criteria for coding the cues,
The criteria for coding includes explanations and keys to be used as
an aid in the coding process. There are 13 categories of behavior

which are as follows: (1) Forward Lean, (2) Sideways Lean, (3) Body
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Orientation, (4) Head Orientation (a) (Horizontal Head Swivel), (5) Head
Orientation (b) (Vertical Head Orientation), (6) Head Orientation
(c)(Head Tilt) (7) Gaze Direction, (8) Head Movement, (9) Facial Ex-
pression, (10) Gestures, (11) Manipulation, (12) Arm Symmetry,
(13) Interactions. The complete instrument and the precise definition

of each category are shown in Appendix A.

Method of Encoding Behaviors

Time sampling was used as a method of gathering behavioral
data. An audio tape was prepared which sounded sequential numbers
every five seconds, and this audio tape was then re-recorded onto the
audio track of the video tape. At the sound of the number the research-
er marked a symbol on the data sheet (Appendix C) representing the
behavioral cue in a specific category manifested by the subject. This
process was continued for the entire video taped segment. The videc
tape was then rewound, and the process was repeated for a second
category. This procedure was continued until all 13 of the categories

were coded,*

Selection of Experimental Subjects

After the instrument was completed the researcher again went
to schools for the purpose of identifying experimental subjects. FEach

teacher visited had previously agreed to cooperate with the researcher
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and participate in the study. All but one of the teachers had previously
been involved in the pilot study phase of the research.

The researcher administered a questionnaire (Appendix C) to
the students in each of the teachers' classes. The questionnaire was
designed to determine the students' attitude toward their teachers and
classes,

A student with a polar positive response and a student with a
polar negative response to the questionnaire were selected from each
class, and these students were used as the experimental subjects. An
effort was made to keep the subjects anonymous. No names were
solicited, and no record of background or achievement was requested

or checked, A total of 25 subjects were selected.

Gathering of Behavioral Data

Subjects were selected in each class in such a manner that would
allow the simultaneous recording of both the positive and negative sub-
jects. The subjects were thenvideo taped in normal classroom activity
over a period of three months. The subjects were each taped not less
than two times and not more than five times. The taping began as
soon as the teaching-learning activity for the period was begun, and
it was extended until a 20-minute segment had been taped.

The behavioral data were quantified using the same method as

had been previously used for inter-observer agreement. The data
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were recorded on data sheets and were ultimately punched onto com-
puter cards to be analyzed.

The behavioral data were analyzed using discriminant analysis,
which is a statistical technique designed to classify subjects into one
of two groups. In the present study a subject would be classified into
the group having a positive attitude toward the teacher or into the

group having a negative attitude toward the teacher.

Results of the Study

Hypothesis One. A valid and reliable instrument for the sys-

tematic observation of junior high school and/or secondary school
student nonverbal behavior can be developed -- is accepted.

The instrument in its final form was the result of work done to
insure its validity and reliability and as a result it has several
characteristics which contribute to both.

First, the behavioral cues are actually signs as Medley and
Mitzel (1963) would classify them. This means that the cue is pre-
cisely defined and known, and inference is not required on the part of
the observer. Also, the behaviors were recorded in an environment
farniliar to the subject, and the professional literature suggests that
nonverbal behaviors are subconscious manifestations of a psychological
force. Both factors argue cogently for the validity of the instrument

and the measuring process.
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The cues are not classified into arbitrary categories which may
not be meaningful in a ''real world'" sense, or which would require an
inference of the motives of the subjects or the effects of his behavior.
The cues were categorized only with respect to the various possible
manifestations of a particular body region. The categories in general
have a small number of cues, which means the observer is required
to make only a small number of decisions while coding*behaviors. The
instrument is designed to be used with video tape recordings which
means a permanent record of the behaviors is captured, and the ob-
server can view a particular behavior as many times as desired in
order to analyze the cue with precision.

In addition to the arguments cited, the combination inductive-
deductive method of developing the instrument contributes to its
validity by insuring its comprehensiveness and providing a sound con-
ceptual framework on which it is built.

Finally, reliability was enhanced by the high degree of cbjec-
tivity inherent in the instrument. The objectivity was determined by
establishing generally high coefficients of inter-observer agreement.
To establish ccefficients of inter-observer agreement the researcher
first randomlyselected ten five-minute segments from the pilot tapes.
Two observers independently coded the behaviors manifested by the
subjects and coefficients of inter-observer agreement were calculated

using Scott's (1955) formula. The coefficients for each category are
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included in Appendix A and are also shown in Table 1 of Chapter IV.

Hypothesis Two. Hypothesis Two ~ A significant positive rela-

tionship exists between the measured nonverbal behaviors exhibited by
high school and/or junior high school students and their attitude toward
their teacher and/or their class - is completely accepted in all cases.
Tables 3, 6, 9, 12, 13, and 15 show the results of the data analysis.
In each case highly significant relationships were found between the
subject's attitude and his nonverbal behavior as measured by the in-
strument developed for that purpose.

It was found that the following behaviors related significantly to
attitude and were capable of classifying a subject as positive or nega-
tive. Variables significantly related to positive attitude toward the
teacher are as follows: (1) Gaze direction toward teacher, (2) Taking
notes, (3) Smiles, (4) Interactions with teacher, and (5) Frequency of
raising hand. Positive attitude was found to be weakly related to
(6) Forward Lean, and (7) Object manipulation. Weakly related does
not imply statistical insignificance. Each variable was significant at
least beyond . 05,

Negative attitude was found to be communicated by the following
variables, each being statistically significant. (1) Head on hands (or
fist) with hands on desk, (2) Eyes closed, (3) Frequency of yawns,

(4) Frequency of negative head shakes, and (5) Frequency of turning

head to greater than 90° from immediate. A weak relationship was
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found between negative attitude and (6) Supporting head, (7) Self
manipulation for girls, and (8) Head down for boys.

When the statement is made that the relationship between atti~
tude and behavior is weak, it is based on the coefficient of the variable
as it appears in the mathematical model. A very small coefficient for
a particular variable means the variable in the total model will not
normally have significant effect on the independent variable. A weak
relationship does not imply statistical insignificance. All variables

were significant at . 05 and most were significant well beyond . 005.

Discussion

This section is devoted to relating the results of the study to
other research in the area of nonverbal behavior. The specific be-~
havioral cues found to be significant are discussed, as well as a dis-

cussion of the development of category systems.

Studies Related to Categorization of Nonverbal Behavior

As explained earlier in this chapter the instrument used in the
present research was developed using a combination inductive-deduc-
tive approach, which allowed the instrument to be comprehensive
while at the same time providing a sound conceptual framework.

Other studies in the field of education have been reported in

which descriptions of the categorization of nonverbal behavior are
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presented. Jecker, Maccoby, and Breitrose (1965) studied student
nonverbal cues in an attempt to improve teachers' ability to determine
student comprehension from perception of the student nonverbal be-
havior. The researchers developed categories of student nonverbal
behaviors which were related to the objective assessment of the stu-
dents' comprehension. The behaviors were used as training cues de-
signed to improve accuracy in perception of nonverbal cues. The re-
searchers reported significant improvement in teachers' ability to
assess the nonverbal cues (p <.05). However, in reporting their re-
sults the researchers did not consider the possibility of cognitive-
affective interaction. They felt they were measuring nonverbal cues
related to comprehension, but in fact they could have been measuring
affective responses.

The relevance of the work done by Jecker, Maccoby, and Breit-
rose, for the present study, lies in their work related to the cate-
gorization of student nonverbal behavior. Their categories and cues
were developed inductively, but the cues were ill-defined and a more
detailed account of their work would be required if the system were to
be adapted for use with a different population of subjects.

Other studies related to nonverbal behavior in the field of educa-
tion have been reported. Galloway (1962) and Victoria (1970) studied
nonverbal behaviors of teachers, and both developed category systems

into which the behaviors were inferred. Evans and Balzer (1962) and
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Parakh (1965) in studying teacher behavior and developing category
systems for analyzing the behaviors argue the relevance of nonverbal
cues. Parakh reported that 37 percent of the laboratory behavior
of ten biology teachers was nonverbal and Evans reported that 39. 7
percent of all behavior manifested by teachers in his study was non-
verbal.

Researchers outside the field of education report work done in
the categorization of nonverbal behaviors. Birdwhistell (1970} divided
the body into the regions of Total Head; Face; Trunk; Shoulder, arm,
and wrist; Hand and Finger Activity; Hip, leg, and ankle; Foot activity,
walking; and Neck. Each region is keenly subdivided as to behavioral
manifestations, and analysis of patterns of nonverbal behavior is at-
tempted using the behavioral notations. Birdwhistell's emphasis
varies from the efforts of the research reported in this writing in that
he is concerned with the infracommunication structure of nonverbal
behavior while the present study relates primarily to the meanings of
the "words'' of nonverbal behavior. Nevertheless, the cues often are
the same and Birdwhistell's conceptualization provided useful back-
ground for the present study.

Eckman and Friesen (1969) developed five categories of nonverbal
behavior based on how the behavior came to be a part of the subject's
repertoire, the circumstances surrounding the occurrence of the non-

verbal act, and how the act is manifested, i.e., the rule that
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establishes the relationship between the act itself and what the act
signifies.

The present study relates to the work done by Eckman and Frie-
sen in that an effort was made to establish a relationship between a
manifested cue and the meaning of the cue. The scope was limited in
that only attitude was analyzed as a behavioral concomitant as opposed
to studies of anxiety, frustration, and so forth.

Krout (1954a) categorized gestural manifestations of an autistic
nature, and were thus only peripherally related to the present study.
However, Krout asserted that nonverbal behavior could be a manifes-
tation of energy release and as such is probably unconscious. This
conceptualization has proved useful for the research reported in this
writing.

Mehrabian (1969a) categorized nonverbal behavior as communi-
cating with reference to attitude or feeling of liking or disliking, status
or potency, and responsiveness, all toward some addressee. Meh-
rabian's categories of cues are directly related to the work of the pre-
sent research, particularly with respect to attitude. The relationships
between the results of the present study and Mehrabian's reported

work are summarized in the next section.



168

Studies Related to Significant Cues in the Present Study

The findings of the present study support results reported by
Mehrabian (1965, 1968, 1969a, 1969b) who as a psychologist has done
considerable work in the area of nonverbal behavior and its relation-
ship to attitude.

Mehrabian (1969a) reports that immediacy cues such as forward
body lean, direct orientation of an encoder toward his addressee, and
eye contact are strongly linked to an encoder's positive feeling toward
his addressee. The results of the present study show a strong relation
between attitude and Gaze Direction Toward Teacher and a weaker re-
lationship between attitude and Forward Lean, The study showed a
relation between negative attitude and Eyes Closed and frequency of
turning Head Greater Than 90° from Immediate as well as Head Down
for male subjects, In each case the cue reduced the immediacy be-
tween the subject and his addressee (the teacher)., These results
directly support the results reported by Mehrabian.

Mehrabian (1969a) further reported straight-ahead and lateral
distance as being significantly related to communicator attitude toward
an addressee. He conceives decreased straight-ahead and lateral
distance as being more immediate and thus as immediacy cues relate
to communicator attitude. The conception of distance being related to

attitude is further supported by the work of Hall (1959, 1963a, 1963b).
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As part of the present study an investigation of student seating
arrangement and its relationship to attitude was conducted. Highly
significant relationships between classroom seating location and atti-
tude were found. To the extent that classroom arrangement parallel
Mehrabian's experimental situations his results are strongly supported
by the results reported in this writing.

Rosenfeld (1966a) reported that approval-seeking subjects
tended to be involved in longer speech communications, fewer negative
head nods and more smiles directed toward an addressee than did ap-
proval avoiding subjects. The research reported in this writing
showed a significant relationship between positive attitude and Inter-
actions With Teacher and positive attitude and Smiles. The results
further showed a relationship between negative attitude and Negative
Head Shake. These results relate to Rosenfeld's findings, although
not as directly as the variables which relate to Mehrabian's Imme-
diacy Cues. It cannot be conclusively stated that approval seeking and
positive attitude are linked in a one-to-one correspondence, particu-
larly in a school situation,

Mehrabian (1965) reported that lengthier communications are
associated with more positive attitude, which offers a direct relation-
ship for the cue Interactions With Teacher. Mehrabian (1969a) notes
that positive facial expressions relate to positive attitude, which again

provides support for the variable Smiles.
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Mehrabian reports that status or dominance is communicated by
lower rates of trunk swivel, higher rates of self manipulation, less
facial pleasantness, and longer communications. The results of the
present study are inconclusive with respect to Mehrabian's findings.
The relationship between feelings of status and attitude is unknown,
and the study reported in this writing showed inconsistent results with
respect to the status cues reported by Mehrabian. For example, a
positive relationship was found between attitude and Object Manipula-
tion and Interactions between the subjects and the teacher, while
a negative relationship was found between higher rates of trunk swivel
and self manipulation. If the results of this study were consistent with
respect to Mehrabian's status cues, i.e., if the status cues all related
to a negative attitude as found in this study, a relationship could be
suggested. The results disallow any such suggestion.

Mehrabian reports that the cues of Head Nodding, Trunk Swivel
Movements, Rocking Movements, and Self-Manipulation denote re-
sponsiveness to an addressee. Bentler (1969) reported a positive
correlation (. 33) between activity or responsiveness and attitude,
which suggests that responsiveness is more likely to be related to
positive attitude than to negative attitude.

The results of the present study are again inconclusive with
respect to Mehrabian's reported findings. A t test shows a statistical

difference that was not significant with respect to the rocking
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movements manifested by positive and negative subjects. Trunk swivel
movements were found to be related to negative attitude, and self
manipulation was found to be related to negative attitude for girls and
not related to attitude for boys. Frequency of negative head shakes
was found to relate to negative attitude (weakly), but this does not
necessarily imply the converse, i.e., that positive head nods relate
to positive attitude., No such relationship between positive head nods
and positive attitude was found. Thus no conclusive relationship was
found that would support the relationship between Mehrabian's activity
cues and attitude as reported by Bentler.

In summary it was found that the results of the present research
relate closely to the immediacy cues as reported by Mehrabian, This
suggests that Mehrabian's reported results with respect to positive
attitude being communicated by greater immediacy could be generalized
to the classroom situation at least within the limitations of the sample
used in the present study. Further, a relationship even though less
direct was found between Rosenfeld's approval seeking cues and the
results of the study reported in this writing. No conclusive relation-
ship was found between Mehrabian's status or pctency cues, and the
results of the present study, nor was any conclusive trend found with

respect to Mehrabian's activity cues and the present results,
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Recommendations for Further Study

The results of the present study were found to be highly signifi~-
cant. However, the sample size was small, and the sample was not
randomly selected, thus disallowing generalization to a larger popula~
tion of students. The results show promise, and it is recommended
that the study be repeated with a larger sample and a more desirable
selection process which would allow more generalization.

The present study involved students in the lecture-discussion
phase of the teaching-learning classroom activity. Specific context,
i.e., actions and behaviors of the teacher as they directly affect stu-
dent behavior, were not recorded or analyzed. It is therefore recom-
mended that an analysis of teacher behavior be made in addition to the
analysis of student behavior. The most desirable design would provide
for simultaneous recording of teacher and student behaviors, which
would in turn provide for analysis of specific context and a relationship
between teacher and student behaviors. It is further recommended that
the scope of the study be broadened to include all forms of student
classroom activity.

The research presented in this writing involved students with
polar attitudes toward their teachers and classes. A recording and
analysis of a more complete spectrum of attitudes and a statistical

technique such as multiple regression analysis would give a vastly
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improved picture of the range and variety of student behaviors. It
would further provide insight into how keenly student nonverbal be-
haviors could be differentiated within the limitations of a design
sirnilar to the one used in the present study. The professional litera-
ture suggests a plethora of possible connections between psychological
forces and their subtle nonverbal behavior manifestations. A complete
empirical study such as suggested in this paragraph would begin to
lend insight into these relationships in the classroom.

Jecker, Maccoby, and Breitrose (1964) found that teachers did
not accurately perceive student nonverbal cues related to comprehen-
sion of subject matter, A valuable study could undertake to measure
teacher perception of affective student nonverbal cues. A more com-
plete description of teachers' abilities to perceive student nonverbal
feedback could lead to training of teachers resulting in increased
teacher awareness of and sensitivity to student nonverbal cues.

The present study involved behavioral data gathered from sub-
jects in eighth, ninth, and tenth grades. It is recommended that the
analysis be broadened to include a wider age range of subjects.

Results reported by researchers such as Mehrabian, Krout,
and Eckman established relations between behavioral manifestations
such as tension and relaxation and specific categories of nonverbal
cues, e.g., arm symmetry, Studies could analyze with precision

particular behavior typologies allowing study of subtle behaviors,



174
which would have high probability of being unconscious. These behav-
iors when quantified could potentially provide keen insight into psycho-
logical forces operating within the subject.

The questionnaire presented the students provided them with the
opportunity to give a response in reference to both the teacher and the
course., Subjects who gave a polar response to both the teacher and
course were selected, Therefore, it is unknown if the strong relation
between the behaviors and attitude reflects the students' attitudes
toward the teacher primarily, the class primarily, school in general,
or perhaps in reference to life as a whole. A study with a design that
could differentiate among these possibilities would be valuable.

The use of the video tape recorder shows promise as a vehicle
for the capturing of nonverbal behaviors. It is therefore recommended
that video tape recordings be used in further studies involving the
analysis of nonverbal behavior.

The study reported in this writing had no provisions for cultural
differences among students or for students with different school suc-
cess patterns or different personality characteristics. A study in-
volving analysis of these differences would substantially increase the
body of knowledge with respect to student nonverbal behavior.

Finally, the present study was strictly an analysis of nonverbal
behavior without a verbal context., The study of nonverbal behavior in

the classroorm context must necessarily remain in its irnfant
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development phase until an analysis can be made of verbal and non-
verbal behavior simultaneously. The nonverbal results remain suspect
until verbal context can be established. It is therefore recommended
that studies be conducted in which verbal and nonverbal behavior are

simultaneously examined.
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Seated-Subject (Student) Catalogue of Nonverbal Behaviors

APPENDIX A

OBSERVATION INSTRUMENT

Body Region

Upper Body

Head

Category

Forward Lean

Sideways Lean

Body Orientation

Head Orientation

(a)

Head Orientation
(b)

Head Orientation
{
{c)

Head Movement

Gaze Direction

184

Coding Symbol «

Cues
Forward la
Erect 1b
Back lc
Sideways Lean 2a
No sideways lean 2b
Immediate 3a
Less than 90 from
immediate 3b
90 or greater from
immediate 3¢
Immediate 4a
Less than 90 from
immediate 4b
90 or greater from
immediate 4c
Above parallel 5a
Parallel 5b
Below parallel 5¢
Tilt ba
No tilt 6b
Positive nod Ta
Negative shake 7b
No movement Tc
Teacher 8a
Down 8b
Closed 8c
Other 8d

.89

. 99

.61

. 87

. 89

. 80

. 80

. 84
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Body Region Category Cues Coding Symbol =
Facial Expression Smiles 9a . 86
Frowns 9b
Neutral expres-
sion 9c¢
Other expres-
sions 9d
Hands and Gestures Gestures 10a .79
Arms Does not gesture 10b
Manipulation Self lla .78
Object 11b
Takes notes llc
Drums 11d
No manipulation 1le
Arm Symmetry Symmetric open 12a .90
Symmetric closed 12b
Folded front 12¢
Folded behind 12d
Head hands-
hands desk 12e
Raised hand 12f
Supporting head 12g
Asymmetric open i2h
Asymmetric closed 121
Below desk 12j
Whole Body Interactions Teacher 13a . 86
Friend 13b

No interactions 13¢
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Criteria and Explanations for Scoring Postural-Gestural Cues
of a Seated Communicator

General Criteria;

Fach category is coded separately. At the sound of a number,
or whatever signals the beginning of a time interval, the observer re-
cords a symbol on a tally sheet representing the particular cue within
the selected category being manifested by the subject. If at the signal
the subject is in the process of moving from one cue to another cue
within the category, the symbol representing the cue exhibited prior to

the beginning of the transfer is recorded. The median position will be

referred to in the explanations of the specific cues. The median posi-

tion is defined as the position the subject manifests when the lines of

intersection of the plane bilaterally bisecting the subject's head and
torso, the plane dividing the body and head into a front and back half,
and the plane parallel to the floor form a cartesian coordinate system.

Specific Criteria:

Category 1: Forward Lean: Forward Lean is defined as the angle
that the plane parallel to the plane of the upper body makes
with the plane parallel to the back of the chair.

Cue a: Forward: The subject leans on his elbows on a
desk with his back losing contact with the back
of the chair, or the subject turns such as to a

friend and leans with his elbows on his knees
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or any other support. The shoulders are
noticeably forward when the forward cue is
manifegsted.

Cue b: Erect: The subject sits with his back in contact
with the back of the chair, and the legs and
lower back are not slid forward in the seat of
the chair. The shoulders may or may not be
forward from the plane through their natural
positions.

Cue c: Back: The subject sits with his back in contact
with the back of the chair, and the legs and
lower back are slid forward in the seat of the
chair as an individual would look as if he were
slouching in a seat. Also, the subject is coded
as back if the legs and lower back are not slid
forward on the seat cf the chair, but the subject
is sitting with the front two chair legs raised so
the chair is supported only by the back legs.

Category 2: Sideways Lean: Sideways lean is defined as the angle the
plane bilaterally bisecting the subject's upper body makes
with a vertical plane separating the subject's legs to

either side of the plane.
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Cue a: Sideways Lean: The subject sits so the planes
described above make a measurable angle with
each other (approximately 10%r more). Slight
shifts in position as in adjustment of the body in
the seat to reestablish comfort are not coded as
sideways lean. The subject may often lean side-
ways and support the upper body with an arm
which can be used as a key in coding the cue.
Cue b: No Sideways Lean: The above mentioned planes
are identical or make an angle of less than 10°
with each other.
Body Orientation: Body orientation is defined as the angle
a vertical plane bilaterally bisecting a subject’s torso if

he were in the median position makes with a vertical

plane through the median lines of the subject and the

addressee (teacher).

Cue a: Immediate: The above two planes coincide. The
primary key in coding the cue is the orientation
of the shoulders. Neither shoulder should be
forward of the other shoulder with respect *o
the plane through the two median lines. The
definition holds when the teacher moves zround

the room, i.e., to code the cue as immediate
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the subject's orientation must follow the
teacher's movement,

Cue b: Less Than 90° From Immediate: The two planes
make an angle of greater than ¢"but less than 90°
with each other without respect to a positive or
negative direction.

Cue c: 90° or Greater From Immediate: The two planes
make an angle of 90%r greater with each other
without respect to positive or negative direction.
Again the shoulders can key the coding. If
either shoulder is hidden behind the other, or if
both are visible from the back, Cue c is coded.

Category 4: Head Orientation {a): Head orientation is defined as the
angle the vertical plane bilaterally bisecting the subject's

head if he were in the median position makes with the

plane through the median lines of the subject's torso and

his addressee's (teacher's) torso.

Cue a: Immediate: The two planes coincide. As with
body orientation the definition hclds when the
teacher moves back and forth across the front
of the room. Brief movements by the teacher
may not be followed by very slight movements

of the subject's head, and thus the cue will be
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recorded as if the teacher had remained station-
ary.

Cue b: Less Than 90° From Immediate: The two planes
make an angle of less than 90%but greater than 0°
with each other without respect to positive or
negative direction.

Cue c¢: 90° or Greater From Immediate: The two planes
make an angle of less than 90oor greater without
respect to a positive or negative direction.

Category 5: Head Orientation (b): Head Orientation (b) is defined as
the angle a plane separating the head into an upper and
lower half makes with a plane parallel to the floor.

Cue a: Above Parallel: The plane separating the head
into an upper and lower half makes a positive
angle with the plane parallel to the floor.

Cue b: Parallel: The two planes coincide.

Cue c: Below Parallel: The plane separating the head
into an upper and lower half makes a negative
angle with the plane parallel to the floor. The
eyes can be used as an aid in coding the cue in
cases of uncertainty. If the observer is uncer-
tain and the eyes are focused downward Cue ¢

is recorded. If the eyes are focused on a line
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parallel to the floor, Cue b is coded. Care
must be taken to avoid relying too heavily on the
eyes as an aid, or the process becomes essen-
tially one of coding gaze direction and the head
orientation loses its meaning as a cue.

Head Orientation (c): Head orientation (c) is defined as
the angle a plane bilaterally bisecting the head when the

head is in the median position.

Cue a: Tilt: The planes make a positive or negative
angle with respect to each other. Positive and
negative angles are defined in the same way as
they would be in mathematics.

Cue b: No Tilt: The two planes coincide,

Head Movement: Head movement is defined as the cyc-

lical up and down or side to side movements manifested

by the subject.

Cue a: Positive Nod: The subject must move his head
in an up and down motion such that he passes
through the ''neutral position" (Category 5,

Cue b) at least twice, or if the subject begins in
the ''neutral position, "' he must move the head
so it passes through the "neutral position' at

least once and returns to rest at the ""neutral
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position," The motion in either case must be
continual and with an oscillatory period of not
greater than two seconds.

Cue b: Negative Shake: The subject moves his head in an
oscillatory manner in a plane parallel to the
floor. He must move his head in a left and
right motion such that the head passes through
the Immediate cue (Category 4, Cue a) at least
twice; or if he begins at the Immediate cue, he
must move the head so it passes through the
Immediate cue at least once and returns to rest
at the Immediate cue. The motion in either
case must be continual and with an oscillatory
period of not greater than two seconds.

Cue c: No Movement: The subject's head remains mo-
tionless or the movement is such that the os-
cillatory period is greater than two seconds,

Category 8: Gaze Direction: Gaze direction is defined as the cbject
or person upon which or with which the subject makes
visual contact.

Cue a: Teacher: The subject is involved in visual con-
tact with the teacher, or any object to which

the teacher is referring such as writing on the
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chalkboard, charts, models, projected images,
etc. However, if the teacher addresses
another student in the class and the subject
looks at the other student, Cue a is not re-
corded. If the subject refers to the above ex-
amples when the teacher is referring to some-
thing else, Cue a is not recorded,

Cue b: Down: The subject looks down as he would when
reading, taking notes, arranging papers, etc.,
or down to his right or left as he would if look-
ing at the floor.

Cue c: Closed: The subject's eyes are closed.

Cue d: Other: Cue dis recorded when the subject’'s gaze
direction cannoct be coded as Cue a, b, or c.
This would be in effect when the subject inter-
acts and looks at a friend, when he looks at an
object or person cutside the observer's view or
when the eyes are not visible but arc inferred
as open,

Category 9: Facial Expression: Facial expression included all the
possible expressive manifestations a subject is capable

of exhibiting with the face.
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Cue a: Smiles: Cue a is recorded when the subject
smiles. The object of the smile is not taken
into account inasmuch as the orientation of the
head and the gaze direction are coded in another
category which allows an analysis of the object
to which the smile is directed.

Cue b: Frowns: Cue b is recorded when the subject
frowns. As with Cue a the object of the frown
is not taken into account,.

Cue c: Yawns: The subject yawns, which is self ex-
planatory.

Cue d: Neutral Expression: Cue d is recorded when the
subject maintains an expression that appears
to be his normal expressional mode. This
normal mode is inferred from extended obser-
vation of the subject's expressional pattern.

Cue e: Other Expressions: Cue e is recorded when the
subject manifests an expression that cannot be
properly recorded as cue a, b, ¢, or d. Typi-
cal examples could be expressions of surprise,
confusion, bermusement, etc., or any expres-

sion not understood.
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Category 10: Manipulation: Manipulation is defined as any relative
motion of a body part in contact with another body part

Oor an inanimate object or the directed relative motion of

an object in contact with another object.

In certain rare cases a subject may manifest two
manipulative acts simultaneously. In these instances
the dominant behavior is inferred and that cue is recor-
ded.

Cue a: Self: The subject moves a part of the body over
another part of the body while the parts are in
contact. Common examples would be the
scratching or rubbing of the face or head with
the fingers or hand, or the preening of rhe hair
with the hand common with girls. The motion
may be slow or rapid, oscillatory or non-oscil-
latory.

Cue b: Object: The subject moves a part of the bady
slowly or rapidly over an object such as a desk
or book. Further, cue b is coded when the sub-
ject slides one cbject such as a book over
another object such as the desk. A subject
manipulating an ornament on the body sach as a

ring, watch, or necklace, etc,, is coded as
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manifesting cue b, while motion over clothing
such as scratching a shoulder, etc., is coded
as cue a. Exceptions to the general type of mo-
tion that would fit cue b are Takes Notes and

Drums.

Cue c: Takes Notes: The subject is involved in a pro-

cess of writing which reflects the topic of the
teaching-learning situation. The behavior is
keyed by noting frequent looks toward the teacher
followed by looks down at a paper on the desk
while intermittent motion of a writing instru-
ment on the paper takes place. Activities such

as doodling, etc., are recorded as cue b.

Cue d: Drums: The subject moves the fingers or the

Cue e:

hand in an up and down motion on an object as
tapping. The fingers or hand must break and
make contact at least twice in order to record

cue d. Tapping on the body is coded as cue a,

No Manipulation: The subject's hands, arms,

and fingers remain motionless or move such
that no contact between body parts or a body
part and an object exists during the relative mo-

tion, e.g., lifting a book from one part of a
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desk to another is coded as Cue e.

Category 12: Arm Symmetry: Arm symmetry is defined as the
orientation of the arms with respect to each other and/or
with respect to the subject's trunk or head.,

Cue a: Symmetric Open: The arms but not necessarily
the hands are mirror images but are not in con-
tact with each other. Examples of possible arm
arrangements could be both arms hanging at the
sides, the arms resting on the desk, the elbows
resting on the desk while the forearms are
raised above the desk, or both arms raised
above the head. Cue a is recorded if the arms
are symmetric and one hand is involved in
manipulative activity while the other is not,

Cue b: Symmetric Closed: The arms are mirror images
and the hands or fingers are touching, clasped,
or intertwined. Cue b is also recorded if the
arms are symmetric and one hand grasps the
opposite wrist or lower half of the forearm.

Cue c¢: Folded Front: The arms are symmetric with the
arms and hands intertwined having the hands
fitted into the crease of the opposite elbow. The

arms may rest on the subject's chest or
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abdomen,or the forearms and elbows may rest
on the desk and support the upper torso. Also,
the arms may be arranged with one arm and
hand resting on the desk with the second hand
grasping the first upper forearm.

Folded Behind: The arms are symmetrically
arranged with the hands of fingers clasped be-
hind the head, neck, the lower back, or clasped
behind the back of the chair,

Head Hands-Hands Desk: The subject is seated
such that one or both arms are resting on the
desk and the side of the head or the chin is
resting on the desk and the side of the head or
the chin is resting on the hand or arm (in con-
tact with the desk if only one arm rests on the
desk.) Cue e is also recorded if the arms are
arranged such that one rests on the other and
the head or chin rests on the top arm or hand.
The arms may or may not be arranged sym -

metrically.

Raised Hand: The subject has one arm arranged

in a random position while the other is raised

above the head as in desiring to attract the
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attention of the teacher. Both hands raised
above the head is coded as cue a if not touching
or cue b if touching.

Cue g: Supporting Head: The subject has one arm ar-
ranged in random position while the other hand
is in contact with the head (which could include
chin, face, neck, or forehead, etc.)in a sup-
portive fashion. Certain keys are helpful to
determine what is a "'supportive fashion,' which
are outlined as follows: There must be no rela-
tive motion between the hand and the head. If
the palm is facing the head, complete contact
with the open palm and/or the heel of the hand
and the head is necessary. Fingertips touching
the head is not recorded as Cue g. If the hand
forms a fist, and the fingers between the second
joint and the knuckle are in contact with the head
Cue g is recorded while the fingers between the
first and second joint or before the firsr jeint
in contact with the head are not recorded as
Cue g.

Cue h: Asymmetric Open: The arms are above the line

of the desk and are visible but are arranged in a
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random fashion, make no contact with each
other and are not arranged in a manner that
would allow the orientation to be coded as any of
Cues a through g.

Cue i: Asymmetric Closed: The arms are above the line
of the desk and are visible but are arranged in a

random fashion, making contact with each other

and are not arranged in a manner that would
allow the orientation to be coded as any of Cues
a through g.

Cue j: Below Desk: Both arms are below the line of
the desk top such that they are not visible to the
observer, and such that the arrangement of the
arms cannot be inferred. In a case such as arms
hanging at the subject's sides such that the hands
and lower forearms are not visible Cue a is re-
corded rather than Cue j due to the ease of in-
ferring the position. Cue j is recorded when-
ever the arms are not visible to the observer
such that the orientation cannot be inferred.

Category 13: Interactions: Interactions are defined as any verbal or
nonverbal messages sent by the subject to a receiver who

is detectable by the observer,
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Cue a: Teacher: The subject sends a verbal message
directed toward the teacher. The message could
be in the formn of an asked question, answered
question, or random statement, etc.

Cue b: Neighbor: The subject sends a verbal or non-
verbal message to a receiver visible to the ob-
server. KExamples could be talking to a class-
mate, smiling at a person who is smiling or re-
turning the gaze, or merely exchanging glances.
Further, the subject and a classmate simultane-
ously looking at an object between them is coded
as Cue b. (If both look to a third person talking
or to an object across the room Cue b is not
recorded.) The subject looking at or smiling at
an individual who doesn’t return the look or smile
1s not coded as manifesting Cue b, nor is a sub-
ject looking or smiling at an object or person
not visible to the observer.

Cue c: No Interactions: Verbal or ncnverbal manifcs+a-
tions not capable of being coded as Cue a or

Cue b,
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Category Pos, Neg. Pos Sex Tape #
Neg Sex Period
Dur a Freq
1 31 61 91 1 31 61 91
2 32 62 92 2 32 62 92
3 33 63 93 3 33 63 93
4 34 64 94 4 34 64 94
S 35 65 95 S 35 65 95
© 36 66 96 6 36 66 S6
7 37 67| S7 7 37 67 97
8 38 68 98 8 38 68 98
o 39 69 99 9 39 69 99
10 40 70 00 10 40 70 00
11 41 71 01 11 41 71 01
2 42 72 02 12 42 72 02
13 43 73 03 13 43 73 03
14 44 74 04 14 44 74 04
15 45 75 05 15 45 75 05
16 46 76 06 16 46 76 06
17 47 77 07 17 47 77 07
18 48 78 08 18 48 78 08
19 49 79 09 19 49 79 09
20 50 80 10 20 50 80 10
21 51 81 11 21 51 81 11
R2 52 82 12 22 52 82 12
23 53 83 13 23 53 83 13
P4 54 84 14 24 54 84 14
) 55 85 15 25 55 85 15
P6 56 86 16 26 56 86 16
27 57 87 17 27 57 87 17
R8 S8 88 18 28 58 88 18
29 59 89 19 29 59 89 19
30 60 90 20 30 60 90 20
la 4a 7a 9a 115 12e
1b 4b 7b Sb 11b 12f
1c 4c 7¢ 9¢ llc 124
2a Sa 8a 9d 114 12h
2b Sb 8b 10a ile 123
3a 5¢ 8c 10b 12a 12i
3b 6a 8d 12b 133
3¢ 6b 12¢ 13b
124 13¢
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APPENDIX C. ATTITUDE QUESTIONNAIRE

DO NOT WRITE YOUR NAME ON THIS PAPER,

As part of a research project at Oregon State University we are studying students' attitudes
toward their teachers and courses. It is crucial to the success of the project that you give your
honest response to the questionnaire. Your reaction to the items will not be related to your class

performance or grades in any way, and no judgements will be made of you or your teacher.,
Neither your teacher nor your classmates will see your response.

Please check the boxes that best describe your feelings.

[] ] [ [ [ L] [

I like this I like this I like this I neither I dislike this I dislike this I dislike this

teacher as  teacher as  teacher as  like nor teacher ag teacher as teacher as

a person 4 person a person dislike this a person a person a person

very much, moderately. slightly. teacher as slightly, moderately. very much.
a person,

[] [ L) ] ] [ ]

I like this I like this I like this I neither I dislike this I dislike this I dislike this

course course course like nor course course course

very much. moderately, slightly, distike this  slightly, moderately.,  very much,
course,

O

Please check the box that in your opinion best describes the feelings of the person

sitting on your right,

L]

[

[

[

He/She He/She He/She I don't know if No one is
likes this neither likes nor dislikes this he/she likes or gitting on my
teacher, dislikes this teacher, teacher, dislikes this teacher, right,
Please check the box that in your opinion best describes the feelings of the person
sitting next to you on the left, D D
He/She He/She He/ She I don't know if No one i
likes this neither likes nor dislikes this he/she likes or sitting on my

teacher,

dislikes this teacher,

teacher,

dislikes this teacher.

left,
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APPENDIX D, LETTER TO SCHOOLS

January 26, 1971

Dear

This letter is written to request permission to contact science teachers in your schools.
As a partial fulfillment for the requirements of the Ph. D, in Science Education, Oregon State
University, Paul Eggen, as the primary investigator, plans to research student nonverbal behaviors

in the normal classroom situation.

Essentially the intent of the study is to observe and categorize science student nonverbal
behavior and to compare the observed behavior to the student's attitude. The observation will be
accomplished by means of a video tape camera set up in the classroom prior to the beginning of
the class, which will record the entire period without interruption. No human observer will be in
the room during the taping period, and hence, disruption will be virtually eliminated, The class
will be taped no less than one and no more than five times with the first time serving the function
of a pilot study. At the beginning of the second taping session the students will be asked to react
to a written instrument which will determine the students' attitude toward their teacher. This
process will take approximately five minutes, and it will be the only time the investigator will
have verbal contact with the students, The instructor is asked to conduct the class in a normal
manner, and he will not be asked to try and manipulate his or the students' behaviors in any way.

The participating teacher and students will remain completely anonymous, and no judgements
of teaching ability will be made. The purpose of the study is only to gather the empirical data.
The integrity of both students and teacher will be preserved.

If your permission is granted, your science teachers will be contacted regarding their willing~
ness to participate. Mr. Eggen will be happy to explain in detail the nature and purpose of the
research whenever convenient for you, Participating schools will ultimately be given a summary
and results of the study.

Mr.. Eggen will contact you by phone within the next few days regarding your response. Please
feel free to call Dr. Fred Fox at 754-1986 or Mr. Eggen at 752-2866 if you have any immediate

questions or comments,

Sincerely yours,



