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This investigation was designed to measure certain visually

perceived nonverbal behaviors of teachers in an effort to learn the

relationships between these behaviors and the affective responses of

students to the teachers, To this end, teachers were videotaped, and

the tapes were shown to students for their affective responses.

Thirty teachers, at different grade levels and with different

subject matter affiliations, were videotaped while teaching one of their

own classes. These tapes, ranging from 15 to 35 minutes in length,

were edited to produce two taped episodes of five minutes duration for

each teacher. In addition, 15-second segments, to be used as mea-

sures of first impressions, were prepared for each teacher.

To measure the nonverbal behaviors displayed by the teachers

an instrument for coding the behaviors was developed. The reliability



of the instrument was established on the basis of computed coefficients

of interobserver agreement.

A total of 879 students in grades seven through nine, none of

whom were familiar with the teachers who appeared in the videotapes,

were shown the videotapes of the teachers. No sound accompanied the

visual images of the teachers. Thus only visual information was avail-

able for the establishment of affective responses. Each student sup-

plied an affective rating for each teacher viewed. For this purpose,

a semantic differential scale, with the expressions Liked Very Much

and Disliked Very Much at the respective poles of the scale, was em-

ployed. In addition, students were asked to record the teacher char-

acteristics, on which they had based their affective ratings, on a data

card which was turned in to the investigator. Approximately half of

the students supplied affective ratings, but no comments, to the first

impression segments for each teacher.

When the nonverbal behaviors displayed on the teacher tapes

had all been coded by means of the nonverbal behavior instrument and

mean values of student affective responses to each teacher had been

determined, all of the data were transferred to computer cards and

analyzed by means of a stepwise multiple regression analysis program.

Separate analyses were performed to determine (a) the reli-

ability of the nonverbal behavior instrument, (b) the identity of non-

verbal behaviors which would serve as significant predictors of



student affective response, and (c) whether students were consciously

aware of the teacher nonverbal behaviors when they made their affec-

tive ratings of the teachers.

Findings

1. On the basis,Of satisfactorily high coefficients of interobserver

agreement the instrument employed in the investigation was

judged to be a reliable measure of teacher nonverbal behaviors.

The overall Tr value for the instrument was . 79.

Z. The teacher nonverbal behaviors were analyzed in relation to stu-

dent affective response in terms of both frequency and duration

measurements of the behaviors, separately and in combination.

When analyzed in combination the duration measures consistently

proved to be better predictors than the frequency measures and it

was concluded that the relationship between student affective re-

sponses and teacher nonverbal behavior can be predicted more

effectively when the teachersi nonverbal behaviors are measured

in terms of their duration.

3. Analysis of the combined affective responses of boys and girls to

the teachers indicated that regardless of the sex of the respondent,

students showed a higher degree of liking for teachers who smiled

often and who held up books, photographs, etc. for the class to

inspect.



4. When boys' and girls' affective responses were analyzed separ-

ately and compared, differences related to sex became apparent.

Boys tended to show a higher degree of liking for teachers who

were younger and who employed more gestures while teaching.

Girls appeared to base their affective responses on first impres-

sions more than did boys. Also, girls preferred teachers who

seldom manipulated objects while teaching.

5. A significant difference between the number of students who re-

ported nonverbal behaviors as the basis of their affective ratings

of the teachers and those who failed to report such behaviors,

seemed to indicate that students tend to make affective judg-

ments in the absence of consciously perceived awareness of

the teachers' specific nonverbal behaviors.
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VISUALLY PERCEIVED NONVERBAL BEHAVIORS OF
TEACHERS AND THEIR RELATIONSHIP TO AFFECTIVE

RESPONSES OF STUDENTS

CHAPTER I. INTRODUCTION

A school classroom is an extraordinarily complex interaction

network of social and psychological forces. For many years investi-

gators have sought to examine critical elements of the complex in

order to better comprehend the entire system. One line of investiga-

tion, aimed at elucidating systematic, predictable events in the class-

room, has been the identification and classification of teacher-pupil

contacts in the form of specifically defined behavioral acts.

Many studies have examined the flow of verbal interaction be-

tween teachers and their students. In such studies, the role of vari-

ous verbal acts is predetermined by the investigator. The verbal

behaviors are then categorized and classrooms are observed in order

to encode student and teacher verbal behaviors. One widely used sys-

tem of this type has been developed by Flanders. The Flanders system

proceeds from the assumption that:

... teaching behavior and pupil responses are
expressed primarily through the spoken word as
a series of verbal events which occur ;one after
another. (Flanders, 1968)

That is, the verbal behavior of an individual is considered to be an

adequate sample of his total behavior.



Since even a casual observer of classroom interaction can per-

ceive student reactions to a teacher's tone of voice, facial expressions,

physical proximity, and other nonverbal behaviors, it is evident that

the procedure of charting verbal interaction patterns is limited in the

degree to which it elucidates the total interaction process in the class-

room.

That there is a need to examine the nonverbal behavior of

teachers and its influence on their students has been evident for some

time. Hendrix (1960) has observed that:

One phase of teaching looming large in things revealed
to date is the enormous role played by nonverbal commu-
nication between teacher and students. Current research
in paralinguistics - especially that involving kinesics -
is revealing ways to identify and classify the nonverbal
behavior which human beings learn to interpret in each
other; it is thus that we produce the complicated stream
of communication sometimes accompanying, some-
times independent of, words. Such an analysis might
enable a teacher to cultivate desirable paralinguistic
effects, and to avoid those which are destructive to
his work.

More recently, Evans and Balzer (1970), after assessing the

relative amounts of time employed in verbal and nonverbal behavior

in biology classrooms, concluded that:

nonverbal behavior may be of substantial importance
in teacher behavior, and should be further investigated
rather than ignored or assumed as unimportant.

That Evans and Balzer were still calling for investigations of teacher

nonverbal behavior ten years after Hendrix made her eloquent
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statement of the value of such research, suggests that there are

problems in the development and implementation of such studies.

Evans (1969) suggested several reasons for this shortcoming in re-

search on teacher behavior:

1. methods of recording or "capturing"
teacher behaviors have been inadequate.

2. teacher classroom behavior is so complex
that researchers have limited their studies
to certain behaviors, e. g. , verbal.

3. . researchers have developed category systems
for systematic observation based on theoretical
models of the way teaching is or what it should
be like. These systems were developed
totally or partially in a deductive manner.
As a result, certain observed teacher behav-
iors could not be properly encoded into the
category system because they were not con-
sidered in the preconceived model.

Allon (1969), in a discussion of the structural limitations of

classroom interaction analysis, also supports Evans' argument re-

garding the deductive nature of such studies.

To the above, the investigator would add the observation that

much potentially relevant data and methodology from the fields of

psychological research on human behavior appears to have been over-

looked by investigators attempting to study classroom interaction.

Considerable information concerning the nature and role of non-

verbal behavior in human communication has been generated by psy-

chological research. Ekman (1965), in relating nonverbal behavior
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to verbal acts, states that:

... the class of information provided by nonverbal
behavior can serve to repeat, contradict, or sub-
stitute for a verbal message, as well as accent
certain words, maintain the communicative flow,
reflect changes in the relationship in association
with particular verbal messages and indicate a
person's feelings about his verbal statement.

These various modifying effects of nonverbal behavior on verbal

communication are complicated by the fact that much nonverbal be-

havior is unconscious; that is, the individual transmitting a verbal

message is unaware of his accompanying nonverbal modifiers. Thus,

at times the unconscious nonverbal message supports or augments

the verbal message (congruency), and at other times the nonverbal

message contradicts the verbal message (inconcruency). In the latter

case the received message differs from that which was consciously

intended by the communicator.

A further effect of nonverbal behavior is to have a strong influ-

ence on the communication of affectivity between a communicator and

an addressee. Investigations have suggested that facial expressions,

tone of voice, frequency of exchanged glances, head and body imme-

diacy, postural lean, duration of eye contact, intercommunicator dis-

tance, postural congruence, and other nonverbal behaviors play a

significant role in determining how an addressee feels toward a com-

municator. Details of these studies will be developed in Chapter II.
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It can be seen that the role of nonverbal behavior in communica-

tion is significant and complex, contributing in no small way to the

overall complexity of teacher behavior which Evans cites as one

explanation of the paucity of research in this area.

A comprehensive investigation of the multiplicity of effects of

nonverbal behavior in the classroom is beyond the scope of the re-

search reported here. The study described is addressed to the iden-

tification and measurement of various visually perceived nonverbal

behaviors (e. g. , facial expressions, gestures, body positions and

movements, etc. ) and other teacher characteristics which may play

a role in the establishment of affective responses of students to

teachers.

Statement of the Problem

The problem is one of ascertaining some of the visually per-

ceived characteristics of teachers which play a role in determining

the degree of liking (or disliking) which students feel toward the

teachers. It may be summarized in the form of several questions:

a. Can a reliable category system be developed to identify and

measure visually perceived nonverbal behaviors of teachers?

b, What visual cues presented by teachers do students respond to

in the formation of an affective response to the teachers?
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c. Are there differential effects of various visual cues on the pro-

duction of affective responses of students to teachers?

d. Are students consciously aware of the visual cues which contri-

bute to their affective responses to teachers?

For the purposes of the research herein described, the following

hypotheses are investigated:

1. A reliable category system for the recording of visually per-

ceived nonverbal teacher behaviors can be developed.

2. Visual cues instrumental in the communication of affect are

identifiable and relate significantly with affective responses to

the cues.

3. Visual cues reported by students will relate significantly to

their indicated affective response to teachers.

Need for the Study

The assessment of teacher performance, whether it be in the

selection, training, or on-the-job evaluation of teachers, requires

that valid criteria for the evaluation of the teaching act be determined.

Too little is known about the nature and operation of the various forces

which operate in the classroom to adequately design measures of

teacher effectiveness, Biddle and Ellena (1964) have observed;
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... we do not know how to define, prepare for, or
measure teacher competence. The bulk of studies
on teacher effectiveness to date have produced
negligible results. Further, until a great deal
more is known about classroom interaction, the
bulk of educational theories must be judged
"untested. "

There is no evidence that the situation described by Biddle and Ellena

has been significantly improved in the intervening years since 1964.

While some efforts have been made to examine nonverbal inter-

action in the classroom (see Chapter II), it is evident that much more

information concerning the role of teacher nonverbal behavior is influ-

encing students is needed. The present study is viewed as a search

for relationships; an effort to identify those teacher behaviors which

relate to important student responses. If it provides some insight into

the role of nonverbal behavior in the classroom, it may provide an

entry into the larger problem of comprehending the total complex of

verbal - nonverbal interaction which ultimately must be understood

before measures of teacher effectiveness may be developed.

Basic Assumptions

The assumptions on which the investigation was based are as

follows:

1. Students will respond to televised images of teachers in a man-

ner similar to that in which they respond to "live" teachers.
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2. Students will experience, and accurately report, an affective

response to televised images of teachers.

3. Students will experience an affective response to a televised

image of a teacher of five minutes duration.

4. Teacher visual cues have an additive effect in the induction of

an affective response by students.

Definitions of Terms

1. Affectivity is that state of an individual which "emphasizes

feeling tone, an emotion, or a degree of acceptance or r`ejec-

tion," (Krathwohl et al. , 1964), The condition is frequently

expressed in terms of "interests, attitudes, appreciations,

values, and emotional sets or biases (Krathwohl et al. , 1964).

2. A category system is a classification system designed for the

abstraction of discrete behaviors from a continuous behavioral

flow. Categories are classificatory subdivisions chosen to

provide "a set of categories into one and only one of which every

behavior of a certain type can be classified," (Medley and Mitzel,

1963).

3. Congruent behaviors are simultaneously occurring verbal and

nonverbal behaviors which interact so as to stress or reinforce

each other.



4. Context is the multidimensional setting in which interaction

occurs. Contextual factors may include role relationships, sex

and age relationships, dress, cosmetic usage, props, decor,

and so forth.

5. A cue is "the minimal meaningful variation of behavior ...

within a (behavior) pattern ... The cue is always both an event

in itself and an aspect of structure; that is, it always both

carries identity and instructs the participant in locating the

relevant contexts of its occurrance, " (Birdwhistell, 1968a).

6. Decoding is the translation of received messages into personal

meaning.

7. Encoding is the translation of personal meaning into transmitted

messages.

8. An episode, for the purposes of this investigation, is a five

minute videotaped record of a person engaged in the act of

teaching.

9. Incongruent behaviors are simultaneously occurring verbal and

nonverbal behaviors which contradict or conflict with each other.

10. Kinesic behavior refers to all body movements which have com-

munication value.

11. Kinesics is "the science of body behavioral communication, "

(Birdwhistell, 1968b).
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12. Nonverbal behavior is any behavior, other than spoken language,

which has communication value. Examples include kinesic,

proxemic, odorific, and tactile behaviors.

13. Odorific behavior is that behavior which communicates through

the olfactory sense. Such odorific cues as body odor, bad

breath, perfume, after-shave lotion, etc. have communication

value.

14. Paralinguistic describes the use of sounds other than spoken

words for communication purposes. Examples include sighing,

grunting, groaning, etc. Some writers use the term to describe

any communication system other than a linguistic system.

15. Proxemic behavior refers to "the way men unconsciously struc-

ture microspace - the distance between men in the conduct of

daily transactions," (Hall, 1963).

16. Reliability, as applied to instruments for observing behavior,

refers to the consistent dependability of judgments made through

the use of the instrument. The degree of agreement between

observations made by different observers, using the instrument

at different times, is a measure of its reliability. The coeffi-

cient of interobserver agreement (see page 57) is one widely

used measure of the reliability of an observational instrument.

17. Tactile behavior is that behavior in which an act of touching

an object has communication value. Examples include, a pat on



the head, handshaking, pushing or pulling, etc.

18. Verbal behavior is the culturally-based utilization of sound

symbols (words) for the purpose of communicating.

Design of the Study

Selection of Teachers

A total of 30 teachers were used in the study. They were selec-

ted from among five schools; three junior high schools in a university

town in the Willamette Valley of Oregon, and two junior-senior high

schools in nearby rural communities. In one case the investigator

made direct contact with two teachers. In all other cases, the prin-

cipals of the schools were contacted and asked to supply volunteers

for the study.

Teachers were asked to allow the investigator to bring in

portable videotape recording equipment and tape at least 20 minutes

of one of their classes. The only request made of the teacher was

that he plan some type of presentation in which he would be at the

front of the classroom, isolated from the group of students in the class.

Videotaping of Teachers

The recording equipment consisted of two items: a video cam-

era and videotape recorder. Each was mounted on wheels and was
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quickly moved into the classroom at the beginning of a period and re-

quired less than five minutes to set up prior to the commencement of

the recording.

Since the investigator was concerned only with the visually per-

ceived nonverbal behavior of each teacher, no sound was recorded and

thus, no microphone was required during the videotaping of the classes.

In most cases the teachers planned to utilize only a portion of

their class periods for a formal presentation, the remainder of the

time used variously for supervised study, individual instruction, etc.

The taped portions of the various classes ranged from 15 minutes to

35 minutes.

Extraction of Episodes

Using two videotape recorders, each of the teacher tapes was

edited in order to extract two segments of teacher behavior, each of

five minutes duration. Segments were chosen for image characteris-

tics rather than for pre-selected behaviors.

In addition to the two five-minute segments, a brief 15-second

segment was also extracted from each of the teacher tapes.

Development of the Instrument

The instrument used to code and measure the nonverbal behav-

iors exhibited by the teachers in the five-minute taped episodes was
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developed in collaboration with Paul Eggen who required a similar

instrument for studying nonverbal behaviors of students.

Categories of behavior were derived from suggestions in the

literature and expanded to include other behaviors observed in the

videotapes of teachers (and students, in Eggen's case). When the

categories of behavior had been established and individual behaviors

identified, each behavior was assigned a coding symbol for use in the

analysis of the videotapes. Although the instrument employed in this

study and that developed for Eggen's study shared much in common,

the two instruments differed substantially because student subjects

were all seated while the teachers were, for the most part, standing

communicators.

Observer Agreement.

When the instruments were completed, the investigators deter-

mined that a five-second time-sampling interval would adequately

represent the patterns of behavior exhibited by teachers and students

alike. Each investigator then used the instrument to code sample

videotapes. Disagreements encountered in these "trial runs" were

then examined and used as a basis for developing coding rules to be

employed in the use of the instruments.

Thus, each investigator independently coded ten five-minute

samples of the videotapes. Interobserver coefficients were then
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calculated for each category in the instrument, using a procedure

suggested by Scott (1955).

Collection of Student Response Data

Since the affective responses of students were desired solely

on the basis of their reaction to the videotapes of the teachers and any

other experience the students might have had with these teachers

might have biased their responses, the investigator arranged to ac-

quire student subjects in a community 35 miles away from the corn-

munity in and near which the teacher tapes were produced. There was

no evidence that any of the students had ever seen or known any of the

teachers prior to seeing them on the television screen.

Approximately 800 students in grades seven through nine, selec-

ted from six different junior high schools, were employed in the

study. All of the students reacted to five of the five-minute video-

tapes of teachers. In addition, about half of the students provided

reaction to brief, 15-second videotapes from the same sample of

teachers.

Students were asked to react to the videotapes by recording

their affective response to each teacher on a seven point semantic

differential scale which had the expressions "like very much" and

"dislike very much" at the respective poles of the scale, with five

intermediate choices between the poles. In addition, for the five-
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minute episodes, students were asked to briefly indicate the reasons

they had employed in arriving at their scale responses.

Reduction of Data

Each of the teacher tapes was analyzed by means of the pre-

viously described instrument. At each five second interval, the inves-

tigator recorded the particular nonverbal behavior manifested by the

teacher at that instant. For each behavior, both frequency (how often

the behavior occurred in five minutes) and duration (how many of the

five second samples were represented by the behavior) data were col-

lected.

Mean student responses from the semantic differential scale

data were computed for each tape. Separate means were computed

for boys, girls, and boys and girls combined. Similarly, student re-

sponses to the 15-second, first impression, tapes were used to com-

pute means for boys, girls, and combined boys and girls.

Analysis of the Data

The assumption that student affective responses to the teachers

they observed were an additive function of the visual cues displayed by

the teachers served as a basis for the analysis of the data. Multiple

regression analysis was employed to assess the relationship between

teacher nonverbal behaviors and student affective response. The



16

following model was employed:

Y = f(X
1

+ X2 + + X k)

where:

Y = the dependent variable, affective response

X1 - X
k

= visually perceived nonverbal behaviors

A total of nine computer "runs" were utilized: three "runs"

were made of boys' responses, girls' responses and combined boys'

and girls' responses, measured in terms of frequency; a similar set

of three "runs" measured in terms of duration; and three similar

"runs" measured in terms of frequency and duration.

Limitations of the Study

1. The study was limited by the extent to which student subjects

were able to provide representative responses to a visual-only

experience with a teacher.

2. The study was limited by the effective loss of vocal cues as an

influence on affectivity.

Delimitations of the Study

1. No attempt was made to distinguish idiosyncratic behaviors

of responding students which might have influenced their

affective responses to the teachers.
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2. No attempt was made to evaluate the effectiveness of the teachers

who cooperated in the study.

3. Although the student effectiveness responses to the videotapes

of the teachers were assumed to be a function of the nonverbal

behaviors of the teachers, the multiple regression analysis tech-

nique does not demonstrate causality between the independent

and dependent variables of the study.

Organization of the Remainder of the Study

Chapter II contains a review of the literature from which the

present study derives. The procedures for the acquisition and pro-

cessing of data are described in Chapter III. In Chapter IV the find-

ings of the study are reported. Conclusions drawn from the findings

and recommendations for further study are presented in Chapter V.

A series of appendices include supplemental information concerning

the procedures and criterion measures employed in the study.
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CHAPTER II: BACKGROUND AND RELATED LITERATURE

This section deals with two discrete bodies of writings from

which the present study derives. The first includes accounts of

studies from the literature of educational research which treat the

role of nonverbal behavior in the classroom.

The second part of the chapter will be devoted to selections

from the literature of psychological research, particularly the areas

of impression formation and interpersonal behavior.

Nonverbal Behavior in the Classroom

Evans (1968), in an extensive review of the literature, has traced

the evolution of the measurement of classroom behavior by systematic

observation. His account of early efforts indicates that nonverbal

behaviors of teachers were treated tangentially, if at all, until 1962

when Galloway published "the first study to deal exclusively with the

nonverbal communication of teachers... " (Evans, 1968, p. 67).

A review of previous research on teacher behavior led Galloway

to observe that certain categories of behavior appeared to relate to

the function of nonverbal communication. These categories consisted

of polar pairs of behaviors such as "positive feelings versus negative

feelings, warmth versus hostility, praise versus reproving, support-

ing versus unaccepting, ..." (Galloway, 1962, p. 59). From an
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examination of these categori es, Galloway conceived of a continuum

of encouraging to inhibiting communication as an adequate description

of teacher's nonverbal communicative acts. From this analysis, he

developed the following categories of teacher nonverbal communica-

tion:

Encouraging Behavior

1. Enthusiastic support

2. Helping

3, Receptivity

Inhibiting Behavior

1. Inattentive

2. Unresponsive

3. Disapproval

Neutral activities were classified as belonging to a seventh category,

identified as pro forma. Observers were trained to employ facial ex-

pressions, body movements and gestures, and voice qualities in

assigning teacher acts to the categories.

Galloway compared three independent observational procedures

for usefulness and validity in collecting data about teacher's nonverbal

behavior. In the first, trained observers classified teacher's be-

haviors using the category system described above. A second pro-

cedure required trained recorders to write narrative records of
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teacher's communicative behavior. The records were then examined

by qualified judges who interpreted the communication as encouraging,

pro forma, or inhibiting. The final method involved the observation

of teachers by selected experts from the areas of leadership, com-

munication, and curriculum. These judges made global assessments

of the teacher's nonverbal behavior on the encouraging to inhibiting

continuum.

Galloway concluded that the first two procedures "hold promise

of furnishing reliable data and fruitful information about a teacher's

encouraging and inhibiting communication," (Galloway, 1962, p. 136).

He considered the value of using expert judgements as uncertain.

In commenting on the two procedures which he found promising,

Galloway observed that "it was unlikely that either of the procedures

measured nonverbal communication exclusively" (Galloway, 1962,

p. 137).

Since the 1962 investigation, Galloway has expanded and re-

organized his system for categorizing teacher nonverbal communica-

tion. The modified scheme is shown in Figure 1.
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Teacher
Initiated

Encouraging

1. Positive Affectivity
2. Responsiveness
3. Congruent

Inhibiting

7. Negative Affectivity
8. Unresponsive
9. Incongruent

Teacher
Re sponse

4. Attentive
5. Facilitative
6. Supporting

10.
11.
12.

Inattentive
Unre ceptive
Disapproving

Figure 1. Categories of teacher nonverbal communication
(Galloway, 1967)

French and Galloway (1968), in an effort to study student-

teacher verbal and nonverbal interaction simultaneously, have devel-

oped the IDER (ID from indirect-direct verbal interaction in the Flan-

der's system, and ER from encouraging-restricting nonverbal inter-

action in Galloway's procedure)system. The IDER observational system,

in simplified form, appears below:

Indirect-Direct (verbal) Encouraging - Restricting nonverbal)

Accepts student feeling

Praises or encourages Congruent-Incongruent

Uses student idea Implement-Perfunctory

Asks que stions Personal - Impersonal

Lectures -Gives information Re sponsive -Unre sponsive

Give s dire ctions Involve-Dismiss

Criticizes or Justifies
authority

Student talk (Response)

Firm-Harsh

Re ceptive -Inattentive
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Student talk (Initiated) Receptive-Inattentive

Silence or confusion Comfort-Distress

When the IDER system is used to code teacher-student interac-

tion, the Flanders system categories and time intervals are used but

each determination of a Flanders category is accompanied by a slash

(/) if the behavior is encouraging, and a dash (-) if the behavior is

restricting. The encoded data is then arrayed on a 20x2O matrix

where the numbers 1 through 10 represent Flanders verbal categories

when they are accompanied by encouraging nonverbal cues, and the

numbers 11 through 20 represent the same categories accompanied by

restricting nonverbal expressions.

The 20x20 matrix allows a quadrant analysis in which the verbal-

nonverbal interplay is evident. "Quadrant one of the matrix provides

data regarding verbal behaviors consistently accompanied by encour-

aging nonverbal cues. Quadrant three of the matrix supplies data re-

garding verbal behaviors consistently accompanied by restricting

nonverbal expressions, and Quadrants two and four provide insight

into patterns of behavioral transition" (French and Galloway, 1968).

Using the IDER system, French (1968) reported the following

findings:

1. Among the subjects observed, there was no significant
relationship between the proportion of direct verbal
behavior and the proportion of restricting nonverbal
behavior exhibited.
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2. Among the subjects obServed, there was no significant
relationship between the proportion of indirect verbal
behavior and the proportion of encouraging nonverbal
behavior exhibited.

3. All subjects observed tended to be more encouraging
than restricting in their nonverbal cues.

4. Among the subjects observed, nonverbal behaviors
within IDER category 3 (use of student ideas) were
restricting significantly more often than they were
encouraging.

Lail (1969) reports using the IDER system in training programs

developed to prepare elementary teachers to work in schools serving

disadvantaged children. Her experience indicates that:

The verbal analysis has helped them see the need to
develop greater flexibility in question-asking so that
pupils will be encouraged to think at different levels,
but the nonverbal analysis has helped them see the
need for developing better ways of responding to
students' ideas to encourage them to think further.

A further consequence of self - analysis through the use of the IDER

system is that "Noticing when the pupils become inattentative and

restless and then doing something constructive to remedy the situation

can help to avert many discipline problems" (Lail, 1969).

In an effort to broaden the concept of student-teacher interaction

to the general level of classroom communication, Heger has developed

the Mini-TIA (Miniaturized Total Interaction Analysis) system. Draw-

ing upon the Flanders system for verbal interaction analysis and the

Galloway nonverbal analysis system, the Mini -TIA system consists

of seven categories of verbal events related to pairs of nonverbal
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modifiers classified as + (for supportive) and - (for restrictive). In

addition, the seven categories are related to five communications

roles. A summary of the Mini-TIA system appears below (after

Heger, 1970):

ROLE VERBAL EVENTS NONVERBAL EVENTS

Reinforcement by the teacher

Use of student idea by the teacher

+ vs -
Sincere vs Insincere
Supportive vs Non-supportive
Appropriate vs Excessive

vs

Implementing vs Perfunctory ,

Sincere vs Insincere
Supportive vs Non-supportive
Appropriate vs Excessive

Content presentation by the teacher + vs -
Spirited vs Monotonous

Responsive vs Unresponsive
Congenial vs Uncongenial

Control of students by the teacher

o
F14 'rs

-40

1.......
vs -

Facilitating vs Punitive
Adjusting vs Corrective
Concerned vs Disdainful

-44

..134

Student talk about content + vs -
Responsive vs Unresponsive.
Supportive vs Non-supportive
Eliciting vs Suppressing

Student talk about personal needs + vs .
Supportive vs Non- supportive
Eliciting vs Suppressing
Concerned vs Disdainful

Silence or multiple talking vs
Comfort vs Distress
Purposeful vs Aimless
Productive vs Non-productive
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The use of the Mini-TIA system involves coding communication

events into one of 14 categories (seven verbal categories x two non-

verbal designations), Paired, successive codings are then entered

into a 14x14 matrix. Matrix analysis is made in terms of nine zones

into which the data points may fall. They are as follows:

1. Personal development

2. Personal development followed by content

3. Personal development followed by control

4. Content followed by personal development

5. Content transmission

6. Content followed by control

7. Control followed by personal development

8. Control followed by content

9. Control

Heger reports that "the system is functional, it can be taught

to observers, and they, in turn, can record interaction reliably. " He

also notes that "no objective data is available on the type and kind of

learnings about classroom communication which took place" (Heger,

1970).

The Biology Teacher Inventory (BTBI) developed jointly by

Evans and Balzer is an inductively derived instrument for inventorying

the behavior of biology teachers. One characteristic of the instrument

which bears examination here is the classification of all observed
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teacher behaviors into one of four forms of expression: verbal,

nonverbal, congruent, or contradictory. The latter two classifications

are used when verbal and nonverbal behaviors are, respectively, in

agreement or disagreement, in the judgment of the observer. Evans

(1968, p. 186) reports that "nonverbal behaviors were totally or

partially involved in 65.20 percent of the total, teacher classroom be-

havior. "

In a more recent study, Victoria (1970) investigated the non-

verbal behavior of student teachers of art. From pilot study data,

Victoria distinguished two types of nonverbal activities which he

termed transactional and non-transactional. In the first, nonverbal

behaviors serve as interactive and spatial referents, may be con-

sciously or unconsciously controlled by teachers, and reflect the

teacher's direct influence on others. Non-transactional behaviors

serve as image reflective referents, are not consciously controlled by

teachers, and reflect the teacher's indirect influence on others. The

full typology, including the specific nonverbal behaviors studied,

appears below:

Transactional Behavior (Interactive and Spatial)

Eye Contact

Facial Motion

Body Motion
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Arm-Hand-Finger Motion

Directed Arm-Hand-Finger Motion

Non-transactional Behavior (Image Reflective)

Head Motion

Body Motion

Directed Arm-Hand-Finger Motion

In a manner similar to that of Galloway, Victoria arranged

terms descriptive of the qualities of nonverbal acts on a continuum

from supportive to unsupportive as follows:

Supportive Unsupportive

1. Enthusiastic 5. Avoidance - Insecurity

2. Receptive-Helpful 6. Inattentive

3. Clarifying-Directive 7. Disapproval

4. Neutral

Judges were trained to determine the quality evoked by each

nonverbal behavior (Head Motion, Body Motion, etc. ) along the sup

portive-unsupportive continuum. The judges observed episodes of 30

minutes duration which consisted of videotapes of teachers played

back without any accompanying sound track. Observations were made

every three seconds. The episodes were classified into three con-

textual categories: Task-setting, Demonstration, and Evaluation.

Observations of a sample of three student teachers indicated

that Head Motion, Body Posture, Facial Motion, and Body Motion were
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the most frequent nonverbal acts. Further, these behaviors evoked

predominantly those qualities categorized as Clarifying-Directive,

Receptive-Helpful and Neutral. Factor analysis showed that Non-

transactional nonverbal behavior characterized by Image Reflective

gesture was the predominant factor operating in the Task-setting con-

text and in all three contexts combined, while Transactional nonverbal

behavior characterized by Spatial Stimulus gestures was the predom-

inant factor operating in the Demonstration context. Transactional

nonverbal behavior characterized by Interactive Stimulus gestures

was found to be the significant factor in the Evaluation context. In

general, these findings supported the idea that particular nonverbal

behaviors function in relation to particular contexts.

Psychological Investigations of Nonverbal Behavior

The literature of psychology is rich with references to inter-

actional behavior among people. Much psychological research seems

to have particular relevance to the study of interactions between stu-

dents and teachers in the classroom setting. In this section certain

theoretical foundations of relevant psychological theory will be treated

in the segment headed "Person Perception. " The following segment

will treat the role of nonverbal behavior in interpersonal communica-

tion. A final segment, entitled "Studies of Nonverbal Behavior, " will

deal with investigations which, in the investigator's view, have
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particular relevance to the investigation of nonverbal communication

in the classroom.

Person Perception

Although concern for the relationship between physical charac-

teristics and personal qualities, temperament and emotions can be

traced back to Aristotle, "the process of how we know people did not

receive formal and separate attention until the latter part of the nine-

teenth century" (Tagiuri, 1968). Since psychologists have aimed their

investigations in this direction, research has progressed in an attempt

to find answers to such questions as the following (Tagiuri, 1968):

1. Do emotional or mental states and personal characteristics

have consistent expressions ?

2. Do these manifestations yield valid cues?

3. Which cues are used by an observer?

4. By what process does an observer form judgments?

5. Is there a valid connection between the state or characteristic

of a person and the judgment of it by an observer?

Efforts to answer these questions have met with some difficulty be-

cause of certain problems inherent in the study of person perception.

One of the most fundamental problems is defining the stimulus charac-

teristics of the object of perception. The fact that the stimulus is

often an emotion, trait, or intention, is further complicated by the
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need to relate stimulus properties of subjects to the circumstances

surrounding them in space or time.

These circumstances can and must be viewed as part of
the stimulus, since in the process of categorizing and
judging his environment, the individual generally does
not deal with discrete events but rather with extended
sequences and contingencies of events.
(Tagiuri, 1968)

This need has tended to produce studies in which stimuli were defined

operationally in terms of the stimulus materials used, such as photo-

graphs, motion pictures, voice recordings, some information about

the stimulus person, or a. product of his behavior. The value of such

stimulus materials has been to make the studies replicable, Where

live subjects are used, the studies, perforce, are not replicable.

In a recent review of the literature of person perception, Tagi-

uri (1968) has reported that the evidence of the recognizability of

emotional expressions is not clear. Some writers have indicated that,

whatever the nature of the expressive stimulus, the number of correct

recognitions of emotions did not exceed the number that would be

expected on a chance basis. Others have shown that expressions can

be identified with considerable accuracy. The conflicting evidence

probably derives from variations in the scope of the studies and the

methodologies employed. In addition, when scoring errors of recog-

nition, some authors have given all failures of discrimination equal

weight. Objections to this approach are based on such evident differ-

ences in discrimination difficulty as distinguishing fear from hate
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versus love from disgust. However, in order to determine the magni-

tude of an incorrect discrimination, emotional expressions must be

scaled in terms of their relative discriminability. But, as Tagiuri

(1968) points out:

At this stage of our knowledge it is probably
unfeasible to attempt scaling in terms of the
physical properties mediating cues to emotion, for
such cues are still poorly understood, as well as
complex and vicarious.

Still another unknown in the process of person perception is

the exact nature of the information used by a judge in forming an im-

pression. Tagiuri (1968) observes that:

Just how the information is utilized by the judge,
and what weight he may give to each component,
if it is the components that he attends to, rather
than some higher-order variable derivable from
their interaction, is still a wide-open question.

Unanswered questions like these and others have led to a scar-

city of enduring theoretical constructs in the field of person percep-

tion studies. Nevertheless, a large (285 entries in Tagiuri's biblio-

graphy) body of empirical evidence and speculation has accumulated

and some working generalizations have emerged to guide investigators.

Jones and Thibaut have stressed the need to view interpersonal

perception as an inferential process. They express regret at the use

of the term "perception" in describing the phenomenon and point out

that:
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The processes in which most of us are interested
seem to be primarily those of inference, induction,
and deduction, rather than isomorphic reflections
of social reality, as the word perception somehow
suggests. (Jones and Thibaut, 1958)

Inference, they observe, derives from associations based on past ex-

perience; that is, "... the more frequently we have associated certain

overt behavioral cues with certain internal states, the more we will

treat these cues as symptomatic of a trait, a state of mind, or a syn-

drome" (Jones and Thibaut, 1958).

Bruner, Shapiro, and Tagiuri also stress the inferential nature

of person perception in observing that:

One "knows" more about a person than what seems
to be immediately connoted by the acts one has wit-
nessed or the information one has gained about him

, What we infer about others is based on a set of
expectations or a "coding system" about the nature
of persons, derived in part from experiences with
behavior. (Bruner, Shapiro, and Tagiuri, 1958)

And Cherry (1966) supports the same point of view in remarking that:

It is remarkable that human communication works
at all, for so much seems to be against it; yet it
does. The fact that it does depends principally on
the vast store of habits which we each one of us
possess, the imprints of all our past experiences.
With this, we can hear snatches of speech, see
vague gestures and grimaces, and from such thin
shreds of evidence we are able to make a continual
series of inferences, guesses, with extraordinarily
effectiveness.

Thus, person perception is seen as a complex inferential pro-

cess in which a multitude of cues relating to the person perceived, as
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well as his environment, are employed in making judgments about the

nature of the person. In recent years considerable research in the

area of nonverbal communication has begun to elucidate the nature and

function of some of the many cues which are involved in person per-

ception.

The Role of Nonverbal Behavior in Interpersonal Communication

Students of human communication have concluded that each mem-

ber of a human society, as he grows up in that society, learns an

array of verbal and nonverbal behaviors which function in communica-

tion acts in a manner which is unique for that society. Such are the

enduring effects of this period of acquisition of communication behav-

iors that:

The organism tends to both communicate by means of
and react to nonverbal and verbal cues, regardless of
whether the individual enacting the behavior, the actor,
or the individual perceivit, is able to report the use
of these media of communication. (Ekman, 1957)

The relative effectiveness of verbal and nonverbal communica-

tion modalities has been a matter of much speculation for many years.

One early view was that the verbal channel of communication is the

means by which cognitive messages are transmitted between people

and that nonverbal behaviors merely indicate the emotional state of

the communicator. Renneker (1963), for instance, focuses on the

primacy of speech when he observes that "In order for perception of a
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movement to reach consciousness, something special must occur to

focus an observer's attention upon it, and away from speech. Bird-

whistell (1963), however, has argued that "All of the evidence indi-

cates that they (verbal and nonverbal communication) are inextricably

related in the communication process and have priority of function

only in limited contexts. "

In the area of attitude communication, verbal effects have been

shown to be very slight in research reported by Mehrabian and Ferris

(1967). They report that "the combined effect of simultaneous verbal,

vocal, and facial attitude communications is a weighted sum of their

independent effects - with the coefficients of . 07, .38, and . 55, re-

spectively. "

Because communication is such a complex process, the relative

effects of verbal and nonverbal channels remains under investigation

and it is; probable that no fixed relationship, applicable to all commu-

nication acts, will ever be determined. Nevertheless the power of

nonverbal behavior in communication acts is now widely recognized

and considerable research has been done to elucidate its various roles.

Ekman (1965) has identified seven classes of information which

can be transmitted by nonverbal behavior alone. They are:

Affect - nonverbal behavior may sensitively track moment-to-
moment changes in affect.

Verbal-symbolic - nonverbal behavior may provide publicly
understood symbolic information through what are usually
called gestures.
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Psychodynamic and diagnostic states - ...nonverbal
behavior may provide symbolic information which
is private, rather than public, in that it is recog-
nized and interpreted only by rather special
observers.

Instrumental acts - nonverbal behavior is directly
involved in certain instrumental acts (e. g. ,
head scratching, smoking, etc. ).

Portrayals, dramatizations, reenactments - non-
verbal behavior can be used to act out in minia-
ture or in detail a past, present, or future
event.

Demography - Visual appearances, although at times
deceptive, rather clearly states the age, sex,
and perhaps through dress the social status of
an individual. While not precisely demographic,
related information about intellegence, aesthetic
quality, values and occupation can be inferred
from nonverbal behavior.

Style - The rate, rhythm and type of bodily activity
can lead to inferences about expressiveness
and temperament.

In commenting on the above list, Ekman notes that it should not be

considered to be exhaustive and that "no claim is made that nonverbal

behavior provides accurate information about each class of informa-

tion, although it is probable that through the operation of stereotypes

a reasonable amount of consistent information is communicated about

each. "

In regard to the communication of affect, Ekman and Friesen

(1969) have extracted from the literature a tentative list of primary

affects. They are: happiness, surprise, fear, sadness, anger,
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disgust, and interest. They identify the face as the primary site of

affect displays while acknowledging that body movements are often

related to such facial activity.

The effects of facial displays of affect on an interactant is also

indicated in Ekman and Friesen's paper.

Facial behavior in general, and affective displays in
particular, receive great attention and external feed-
back from the other interactant... While people do
not continually look at each other's faces, for to do
so would be to start flirtations, power struggles or
questions of suspicion or distrust, the face receives
more visual attention from the other person than any
other part of the body, and we are more likely to
comment on a facial expression.

The concept of affect communication is a complex one, con-

founded in part by the separate, but related, roles of a communicator

and an addressee in an affect-communication system. The commu-

nicator possesses some internal state which he encodes in the form

of a nonverbal behavioral set. The addressee then decodes the dis-

played behaviors of the communicator and develops an internal state

consistent with his decoding procedure. How accurate is the

addressee's interpretation of the communicator's emotional state?

To what extent does the decoding of the communicator's behavior

induce a related (or unrelated) condition on the part of the addressee?

These questions have not been answered adequately and research

continues in an effort to elucidate the scope and mechanisms of affect-

communication systems. In the next section, investigations related
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to the communication of affect are described.

Studies of Nonverbal Behavior

Research on the ability of judges to accurately determine the

emotional state of a subject from facial evidence alone has been con-

ducted for many years. Much of the resultant evidence is contradic-

tory or uncertain, at best. It is likely that, since so many of the

studies employed still photographs as stimulus material, the absence

of contextual material led to the variability of the results. However,

most investigators agree that impressions of personality formed

from viewing the face are often based upon definite physiognomic

cue s. Using live subjects, Rosenfeld (1966), in a study of approval-

seeking versus approval-avoiding, found that-smile frequency was an

effective discriminator. In a re-examination of Rosenfeld's data,

Mehrabian (1969a) determined that more frequent smiles on the part

of the subjects corresponded to more positive impressions of the

judges.

The relationship of eye contact to affectivity has also been

extensively studied. Argyle and Dean (1965) have identified the fol-

lowing functions of eye contact in interpersonal communication: (a) it

signals information-seeking; (b) indicates receptivity on the part of

the receiver; (c) permits concealment; (d) permits exhibitionism;

(e) shows recognition of social relationships; and (f) reflects approach-
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avoidance motivation.

Mehrabian (1969b) found support for the correspondence of

the decoded significance of eye contact by an addressee and that en-

coded by a communicator. His findings also suggested that males

show greater variability in their eye contact with their addressees

relative to females, and they more consistently exhibit greater

degrees of eye contact with liked rather than disliked addressees.

In an earlier study (Mehrabian, 1968) had found that this relationship

was not true for female communicators.

Mehrabian and Friar (1969) determined that female communi-

cators had significantly less eye contact with disliked male address-

ees than with liked males, liked females, or disliked females.

The findings of Mehrabian (1969b) and Mehrabian and Friar-

(1969) raise the question of whether males and females respond sim-

ilarly to the nonverbal cues broadcast by a communicator. Davitz

(1964) has concluded that there are no sex differences in the encoding

and decoding of moods. Zaidel and Mehrabian (1969), however, con-

clude that the issue remains open to further evidence.

Ex line (1963) found that the amount of eye contact during inter-

views is indicative of reactions to embarassing themes, or compe-

titiveness, and bears a relationship to the sex of the subject.

Other studies of eye contact as it relates to affect have involved

the examination of the relationship between eye contact and other
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nonverbal variables. Argyle and Dean (1965) found that for a given

degree of communicator attitude toward an addressee, the degree of

eye contact decreased as closeness between communicator and

addressee increased. Mehrabian (1969b) suggests that these findings

indicate a balanced, compensatory relationship between eye contact

and communicator-addressee distance.

The combined effects of eye contact and body orientation were

examined by Mehrabian (1967). He found that, when eye contact was

present, more direct body orientation was interpreted as a more

positive attitude on the part of the communicator and less direct body

orientation as a less positive attitude. When eye contact was absent,

the relationship between body orientation and affective response did

not hold true.

Mehrabian (1969b) warned of the possibility of confounding the

effects of eye contact and body orientation. However, in-the same

paper, he reported that eye contact and body orientation can be

treated as separate indices of attitude and status.

In a 1971 paper, Mehrabian reported that a greater degree of

eye contact, associated with less relaxation, shows vizilence and is

to be expected in situations where the addressee is somewhat threat.

ening to the communicator.

In one of the earliest studies of nonverbal behavior, James

(1932) examined bodily posture and reported that his findings
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suggested that forward body lean communicates a relatively positive

attitude of a communicator toward an addressee and that a backward

lean or turning away communicates a more negative attitude.

Dittman (1962), in conducting psychiatric interviews, found pat.

terns of body movement indicative of the patients' mood as assessed

by experts and found that these body movement patterns were consis-

tent over time.

Mehrabian (1967), in a study of female subjects, found that,

when a communicator's body orientation toward a subject is high, the

subject infers a more positive attitude toward herself in relation to a

more positive head orientation position.

In a shoulder orientation study, Mehrabian (1968) found that

shoulder orientation was more direct with high status addressees than

with low status addressees, regardless of the attitude held by the com-

municator toward the addressee.

Ekman and Friesen (1967.) distinguished stationary positions

from movements of body and face and suggested that movements are

likely to communicate specific emotions while postures and stationary

facial expressions are more likely to communicate gross affect.

In a review of stddies. relating to body immediacy, 1Mehrabian

(1969) remarked that body orientation has yielded the weakest rela-

tionships with attitude and should be considered the least important

immediacy cue. Immediacy (i. e. , accessibility of a communicator's
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body to an addressee) had earlier been identified as a relevant affect-

communicating variable by Machotka (1965).

Mehrabian and Williams (1969) reported that an indirect orien-

tation toward an addressee enhanced perceived persuasiveness more

than a direct orientation, when "the communicators were male, With

female cornmuni-cators, they found that females oriented their torso

such that they were facing their addressee more directly when the

addressee was liked than when disliked.

Mehrabian (1969a) has reported that higher gesticulation rates,

more pleasant facial expressions, and frequent head nods communi-

cate a positive attitude. His'findings support those of Matarazzo,

Wiens and Saslow (1965) in relation to head nods.

Mehrabian and Williams (1969) indicated that increasing intent

to persuade on the part of communicators, and the decoding as en-

hancing the persuasiveness of a communication on the part of address-

ees, were related to more facial activity and more eye contact with the

addressee. In addition, it was found that more head nodding was

associated with increased persuasive effort and a lower rate of self

manipulation was correlated with the perceived persuasiveness of

the communication.

Ina study of the use of the arms-akimbo position by standing

communicators, Mehrabian (1968) found that there was a greater ten-

dency for a communicator to use the arms-akimbo position with
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disliked addressees and also with addressees of lower status.

In spite of the many studies conducted to investigate the commu-

nication of attitudes, Mehrabian (1969b) has concluded that:

A general theory which would relate posture,
orientation, and distance cues to either the commu-
nication of attitudes or status relationships is
lacking.

Summary

Studies of nonverbal interaction in the classroom have, for the

most part, been based on the methodology developed by Galloway in

1962. In recent years efforts have been made to integrate nonverbal

observational systems with verbal systems of the type pioneered by

Flanders. Each of the studies described is deductive in nature, rely-

ing on predetermined assumptions about the nature of classroom inter-

actions, One study, in which an observational instrument was devel-

oped inductively, reported some descriptive information concerning

nonverbal behavior of teachers.

The literature of behavioral psychology reveals considerable

effort in the investigation of the mechanisms of person perception.

While investigators agree to the inferential nature of the process, few

enduring theoretical constructs have yet emerged from studies of this

type.

The role of nonverbal behavior in interpersonal communication

has been studied extensively and some of the functions of this
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communication channel have been identified.

Numerous studies relate nonverbal behavior and the communi-

cation of affect. These studies have sought relationships among such

behaviors as facial characteristics, head activity, body orientation,

gesticulations, and manipulative activities and the attitudes communi-

cated by them to addressees. No general theory to explain these

relationships exists at present.
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CHAPTER III. DESIGN OF THE STUDY

The study proceeded in three stages. In the first, 30 teachers

were videotaped while teaching classes. Then, an observational in-

strument was developed to identify the patterns of nonverbal behavior

displayed by the teachers in the videotapes. In the second stage, the

videotapes were shown to a sample of junior high school students in

order to learn their affective responses to the videotaped images of

the teachers. Finally, relationships between teacher nonverbal be-

haviors and student affective responses were examined through the use

of multiple regression analysis. Details of the methods and procedures

used at each stage are developed below.

Teacher Nonverbal Behavior Data

Selection of Teachers

Thirty teachers were utilized in the study. Two were contacted

directly by the investigator and agreed to cooperate in the investiga-

tion. All others were selected at the recommendation of the principals

of their schools who, after being contacted by the investigator, asked

for volunteers from among their faculties.

Teachers were selected from six different schools: three junior

high schools in a university community in the Willamette Valley of

Oregon, and three junior-senior high schools in nearby rural
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communities. In addition, one teacher in the study was enrolled as a

University graduate student.

The teachers varied in sex, grade-level taught, and subject area

affiliation. Grade levels ranged from 7th through 12th grade, plus one

university class. Subject areas included English, mathematics, in-

dustrial arts, Spanish, science, and others. For the purpose of iden-

tification, each teacher was assigned a code number. A summary of

the teacher affiliations and their code designations appears in Appen-

dix A.

Videotaping of Teachers

After the teachers had been identified, each was approached by

the investigator during which the nature of their role in the study was

described. Each was asked if they would consent to having all, or a

portion, of one class recorded on videotape. All agreed.

The nature of the investigation was described, and each parti-

cipant was assured that no attempt to evaluate their teaching was

intended. Since only visually perceived behaviors were to be studied,

no sound pick-up (microphone) was needed. This feature, teachers

agreed, made the experience less threatening.

During a pre-arranged class period, the investigator moved a'

video camera and videotape recorder into the classroom at the begin,

ning of the class period, Each instrument was mounted on wheels,
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and set-up time was less than five minutes. In most cases, at the

request of the teacher, the investigator spent several minutes describ-

ing the equipment and the reason for its presence to the students in the

class. When the class activity began students did not appear to be

unduly influenced by the presence of the investigator and taping equip-

ment in the room.

Recording times varied from 15 to 35 minutes, depending on how

much time the teacher had planned for a formal presentation. The

videotaping was terminated when the students commenced individual

study or small group activities. To avoid distracting the students,

the investigator remained in the classroom until the end of the class

period before removing the equipment.

Extraction of Episodes

Each of the teacher tapes was reviewed fully by the investigator

before they were edited for subsequent use in the study. Using two

videotape recorders, each original tape had the following segments

extracted and placed on a second tape: two segments (episodes) of

five minutes duration, and one brief segment of 15 seconds duration.

No effort was made to select particular behaviors in the extracted five

minute episodes. Rather they were selected to avoid two conditions

which might interfere with the design of the study: situations where

the technical qualities of the televised image were unsatisfactory
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(e. g. , where the image darkened or brightened excessively, rendering

the teacher's facial expressions indistinguishable); and, in situations

where the teacher, in moving about the classroom, moved into close

proximity to students who were then visible in the played-back video

image. This latter consideration was a matter of particular concern

since the presence of additional stimuli in the video image would con-

found the assumption that student responses to the tapes were related

to teacher behaviors.

The 15-second segments were chosen so as to avoid any pro-

nounced exaggerations of the teacher's behaviors. These segments

were employed as a "first impression" behavioral variable. Their

role in the study is described on page 64.

Each five-minute segment was designated by a three digit num-

ber. The first two digits were the code number identifying the teacher

(Appendix A). The numbers 1 and 2 served as third digits to disting-

uish between the two different samples extracted from each of the

original teacher tapes. The 15 second segments were also identified

by a three digit code, with the number 3 added to the two-digit teacher

designator. Thus, there were three tape segments for teacher number

01: two five-minute episodes, 011 and 012; and a 15-second segment,

013.
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Instrument Development

To objectively measure nonverbal behavior patterns of the

teachers it was necessary to utilize an instrument designed to abstract

from the flow of nonverbal activity, discrete identifiable behaviors

which might then be related to the student responses to the videotapes

of the teachers. An instrument for this purpose did not exist and thus

had to be developed.

The coding of discrete teacher behaviors was achieved with an

observational instrument designed and developed in collaboration with

Paul Eggen who needed a similar instrument for the study of student

nonverbal behavior.

Previous studies of nonverbal communication (see pages 37-4Z ).

were examined and it was revealed that the various regions of the body

which function in nonverbal communication activity can be classified

into four major divisions: the head, upper body, arms and hands,

and the entire body. Within each of these divisions, a variety of

specific behavioral acts have been studied. These categories of posi-

tion and movement, many of which have been summarized by Mehra-

bian (1969), were used, or modified, in relation to the manner in

which they seemed to describe the observed behavior of the teachers

in the videotapes. The categories selected for each body region, and

the behaviors identified in each category, are described below:
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I. Head

Examination of teacher behaviors involving positions and move-

ments of the head indicated that there were three broad patterns of

activity, involving: various head positions and motions; facial activity;

and the direction of the teacher's gaze relative to the observer viewing

the videotape. The first pattern, head position and motion, was

divided into three categories: Horizontal Head Swivel, Vertical Head

Tilt, and Head Movement. Separate categories were created for the

remaining two patterns.

Since the rotation of the teacher's head in a horizontal plane

(Horizontal Head Swivel) could be viewed in terms of a full 360° range

with an infinite number of increments, discrete behaviors were iden-

tified in terms of three prominent parts of the full range of possible

positions: 0° (Head facing forward); 0°-90° (Right or left); and >90°

(Right or left).

Vertical head movement is a more restricted movement pattern

and was also divided into three discernable behaviors: Untilted (Level

with floor); Tilted forward; and Tilted backward.

Each of the above categories involved sustained head positions.

Superimposed on these positions were such short, sometimes vigorous

motions as nodding or head shaking. Thus the category Head Move-

ment was created and included three behaviors: Little or no movement;

Nodding head; and Shaking head,
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The isolation of discrete behaviors in the category Facial Ex-

pression proved particularly challenging. The human face is extremely

mobile and capable of a very large number of different expressions.

Also, these various expressions flow quickly and subtly from one to

another, making them very difficult to extract. In view of these dif-

ficulties it was decided that the identification of classes of facial ex-

pression would be more workable than separate designations for each

discrete expression. Thus, four facial expression behaviors were

identified: Neutral expression; Smile (designating a variety of ex-

pressions suggesting pleasantness); Frown, grimace, etc. (designat-

ing those expressions which suggested unpleasantness); and Other ex-

pressions (including a variety of expressions which suggested con-

sternation, perplexity, anticipation, etc. ). Since, at times, the

teacher's face could not be seen, a fifth behavior, expression not

visible, was designated.

The category Gaze Direction was divided into the following six

behavioral variants; (1) Generally toward the subject (i.e. , the per-

son viewing the videotaped image of the teacher; (2) Toward the side

(right or left); (3) Upward; (4) Downward; (5) Toward the chalkboard;

and (6) Away from subject (Eyes not visible).

The last two behaviors were considered as separate and distinct

because directing the gaze toward the chalkboard is an instrumental

act best viewed as a necessary accompaniment to writing or pointing
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to the chalkboard. In contrast, there were times when the teachers

would direct their gaze away from the subjects for no apparent reason

and it was felt that these two patterns of similar gaze direction should

be isolated for study.

II. Upper Body

Two patterns of activity characterize the movements of the upper

body: rotation through 360° in a horizontal sense, and a more limited

range of forward-to-backward leaning positions.

The horizontal rotation pattern was designated Immediacy, with

the full, head-on position being the most immediate, relative to the

subjects viewing the tapes, and all other positions considered to be

less immediate. The three behaviors identified were: 0° (Facing

subject); 0°-90° (Right or left); and >90° (Back to subject).

Initially, the body lean category was divided into three

behaviors: forward lean, backward lean, and erect. Examination of

the teacher tapes, however, revealed that at times the teachers sup-

ported themselves on objects (e. g. , the edge of the desk), and at

other times did not. As a result, six different behavioral variants

were designated: Forward, unsupported; Forward, supported; Back-

ward, unsupported; Backward, supported; Erect, unsupported; and

Erect, supported.
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III. Arms and Hands

Motions and positions of arms and hands were divided into three

cat egories. The category Gesticulations included various hand and

arm motions and positions which were either instrumental (e. g. ,

pointing toward an object) or, difficult to classify, idiosyncratic

behaviors of the teacher. Thus, two behavioral variants were dis-

tinguished: Gesturing, and Not gesturing.

When not involved in gesturing, the teachers' arms adopted a

variety of positions, some of which were symmetrical with respect to

the body axis, and others which were not. Thus, the category Arm

Symmetry was created. The following six behaviors were designated

within the category: (1) Symmetrical, arms at sides; (2) Symmetrical,

arms folded across chest; (3) Symmetrical, arms akimbo (hands at

waist); (4) Symmetrical, hands behind body; (5) Other symmetrical

positions; and (6) Arms asymmetrical.

Hand motions, other than those involved in gesturing, were ob-

served to include the manipulation of various objects, including

clothing and parts of the body. These observations lead to the inclu-

sion of the category Manipulation. To distinguish the various forms

that manipulation took, the following behaviors were identified:

Manipulating self (which included manipulation of clothing); Manipulat-

ing object (e. g. , "playing" with a piece of chalk); Carrying object

(e. g. , a book); Presenting object to class (e. g, , holding up a map
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or photograph for the benefit of the class); Writing on chalkboard;

and No manipulation.

IV. Entire Body

Behaviors associated with movements and positions of the entire

body appeared to be few in number and were all included in the cate-

gory Gross Body Movement. Four different behaviors were identified.

They were: Rocking (shifting weight while remaining in the same

position); Walking; Sitting; and Standing essentially motionless. The

Sitting behavior was added, even though most of the teachers were

standing communicators, to accommodate three teachers who sat

through a portion of the five-minute episodes.

In addition to the discrete behaviors discerned within each cate-

gory described above, several additional subcategories were created

to reflect the combined effects of related behaviors. Examination of

the completed instrument (Appendix B) reveals these added subcate-

gory. For example, in the category "Gaze Direction," six disting-

uishable variants were identified. In all but the first, 'Generally

toward subject, ' the teacher's eyes were directed away from the sub-

ject responding to the video image. Thus, a seventh subcategory,

'Combined away from subject, ' was created in which the measure-

ments on the five behaviors involving the teacher's eyes being directed

away from the subject were summed. A similar procedure was fol-

lowed in creating the subcategories 'Total supported' of the "Body
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Lean" category, and 'Total symmetrical' of the "Arm Symmetry"

category.

Having identified the range of identifiable behaviors displayed

in the tapes, it was next necessary to determine a coding interval

which would adequately represent the total behavioral patterns ob-

served. A ten-second coding interval was tried and rejected because

it was clear that unrecorded behaviors were occurring between tallies,

Three seconds proved to be too brief an interval in that an observer,

while recording the behavior on the tally sheet, would often miss the

activity preceding the next coding signal. Since this made it difficult

to accurately code the succeeding behavior, the three-second interval

was rejected. As a result, five seconds was chosen as a coding inter-

val which would be workable and inclusive. Then, employing the pre-

viously unused audio track on the video tape, "marker" sounds were

recorded at five second intervals for the full five minute duration of

each episode. At first a neutral bell tone was recorded every five

seconds. Later, a marker system employing spoken numbers (one

through sixty) was chosen as a superior system because it permitted

rewinding the videotape to a particular behavior when, during the pro-

cess of establishing interobserver agreement, a discrepancy arose.

Thus, all of the episodes contained the spoken number system when

the final coding of behaviors was done.
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For the instrument to be judged reliable, it was necessary to

determine the extent to which independent judges, employing the in-

strument to code the teacher behaviors, would agree. One measure of

reliability which has been used with observational instruments of this

type is the reliability coefficient, defined as "the correlation to be

expected between scores based on observations made by different

observers at different times " (Medley and Mitzel, 1963). When the

categories of an instrument consist of equal-interval scales, a Pear-

son product-moment correlation is appropriate for determining

reliability based on interobserver agreement. This property did not

apply to the instrument employed in this study. Thus, a procedure

suggested by Scott (1955) was employed in establishing reliability.

Scott's Tr is a coefficient of 'interobserver agreement useful where,

as in the case of the instrument in question, "the categories cannot

be ordered along a dimension of 'more-or-less' of some attribute"

(Scott, 1955).

To establish the degree of interobserver agreement, a sample

(ten tapes) of five-minute episodes were observed independently by

two observers. Studying one category (e. g. , Horizontal Head Swivel)

at a time, the observers recorded, by means of the appropriate coding

symbols, the particular behavior the subject displayed each time the

marker signals occurred (every five seconds). After completing a

category, the tape was rewound and another "run" using a different



56

category, and the symbols appropriate to its behavioral subdivisions,

was examined. This procedure was repeated until all 11 categories

had been coded. The observers recorded the appropriate coding sym-

bols in the first two columns of a tally sheet similar to that shown in

Appendix C.

Comparison of the tally sheets during the early runs indicated

that there was considerable disagreement between observers. Ex-

amination of these disagreements led to procedures for improving the

methods of encoding the behaviors through the use of the instrument.

By rewinding the videotapes to the positions where disagreements

occurred, it was possible to determine the basis for the disagree-

ments. In many cases, it was determined that the differences were

due to timing, i. e. , one observer would code the behavior just com-

pleted as the marker signal sounded while the other would code the

behavior which was beginning as the signal sounded. In other cases,

there was a difference of opinion as to which behavioral description

should be applied to an observed behavior. For example, when the

image of the teacher on the television monitor appeared to be very

nearly "head on," one observer might code it as 0 (Head facing for-

ward), and the other, perceiving the head position as not quite straight

forward, might code it / (00-900, right or left).

Discrepancies such as these led to the development of a set of

coding rules (see Appendix D). The problem of timing, mentioned
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above, was considerably corrected by the establishment of the General

Rule e. , the behavior being completed at the coding signal is coded

rather than a behavior which commences at the signal), and agreement

improved generally with the introduction of the specific rules for each

category.

After establishing the Coding Rules, the remainder of the sam-

ple of five-minute episodes were independently coded by the two ob-

servers and coefficients of interobserver agreement were computed

for each category. The method employed was that of Scott (1955)

which relied on the formula shown below:

Po Pe
Tr

1 Pe

where: r = Interobserver Agreement Coefficient

Po = Fraction of judgments on which two observers agree

Pe = Fraction of agreement between two observers to be

expected on the basis of chance (i. e. , if the number of

behavioral subdivisions to be coded in a category is

represented by k, and Pi is the proportion of all sub-

divisions which fall in `a particular subdivision, then:

k
Pe = (Pi)2

= 1
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A sample computation of Interobserver Agreement for the Gesticula-

tion category is shown in Appendix E. The computed coefficients for

all of the 11 categories appear in Appendix B.

Collection of Teacher Nonverbal Behavior Data

Upon the completion of the instrument and the determination of

interobserver agreement coefficients, the 59 (One of the original 60

five-minute episodes displayed in electronic pulsing pattern which

made it impossible to code) teacher tapes were coded by the investi-

gator. After several tapes had been completely coded for all 11 cate-

gories, it became apparent that, for several categories, the fre-

quency of occurrence of certain behaviors was very low. Thus, it

became practicable to code two categories simultaneously. This pro-

cedure was followed with the "Vertical Head Tilt" and "Head Move-

ment" categories. All other categories were coded separately.

When all the behaviors in a category had been tallied for a par-

ticular teacher tape, it was observed that there were two different

time patterns in which the behaviors were manifested and, as a re-

sult, two kinds of data were abstracted. The first, frequency data,

was a measure of how often a particular behavior was displayed by

the teacher, regardless of its duration. Thus, a behavior which was

recorded in five successive coding intervals had a frequency of one,

just as the same behavior occurring once within a succession of other
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behaviors would also have a frequency of one. This type of measure

was recorded in the upper right hand side of the tally sheet (see

Appendix C).

The second type of data collected was described as duration

data. In this case, the measure of occurrence was determined by the

total number of coding intervals for which the behavior had been

tallied. In contrast with the frequency determinations, a behavior

occurring 20 times, for instance, would have a duration value of 20

regardless of the pattern of occurrence (i. e. , whether it occurred

during 20 successive intervals or 20 times while interspersed with

other behaviors). Duration data were recorded in the lower right

hand side of the tally sheets (see Appendix C).

When all of the data, both frequency and duration, had been

collected for all of the 59 tapes, they were transferred from data

summary sheets to computer cards. For each tape two sets of

punched computer cards were prepared: one for the frequency data,

and one for the duration data.

Student Affective Response Data

Selection of Students

Students who had not had any previous contact with the teachers

who appeared on the videotapes were needed for the study. This was
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necessary in order to insure that their affective responses to the

videotapes were related to the behaviors displayed on the tapes and not

based on any previous associations. For this reason, the investigator

arranged to utilize students from a school system approximately 35

miles from the community in and near which the teacher tapes were

produced.

The investigator arranged a meeting with the Assistant Super-

intendant of Instruction in the school district selected. It was agreed

that the six junior high schools in the district would offer mutually

acceptable opportunities for the collection of student affective response

data.

The investigator then contacted the principals in each of the six

schools to arrange visits for the purpose of data collection. The most

acceptable arrangement, from the point of view of the principals, was

for all of the classes of one teacher in each school to be assigned to

the study for one day. Since the daily schedules of all of the schools

were similar, the investigator was able to work with six class periods

of 55 minutes duration during each school visit. This procedure

allowed the investigator to collect data from a total of 879 students

distributed across grades seven through nine.
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The Affective Response Scale

To relate the patterns of nonverbal behavior displayed by the

teachers to the feeling state engendered in the students viewing the

tapes, an instrument for measuring student affective response was

needed. Conceptually, it seems reasonable to assume that, whatever

the students' reaction to the videotape of a teacher, its meaning would

fall along a semantic continuum from negative, through neutral, to

positive. Osgood, Suci, and Tannenbaum (1967) have studied the mea-

surement of meaning extensively and have proposed the use of seman-

tic differential scales for measuring the type of response character-

istic of the subjects in the present study. The semantic differential

scale employed in this study is a modification of one employed by

Mehrabian (1968) and originally developed by Osgood, Suci, and Tanr

nenbaum (1967).

The scale includes seven response alternatives varying between

the polar opposites, Liked Very Much and Disliked Very Much. It

appears as follows:

Disliked Liked
Very Much T3 -2 -1 0 +1 +2 +3 Very Much

A seven-position scale, rather than one containing 3, 4, 5, or some

other number of positions, was employed in view of the observation

that:
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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 with
roughly, if not exactly, equal frequencies.
(Osgood, Suci, and Tannenbaum, 1967, p. 85)

Cards containing the affective response scale were prepared

for distribution to the student subjects who would react to the teacher

tapes (see Appendix F). In addition to the semantic differential scale,

these cards also included spaces for the identification of the student's

school, grade, age, and sex, as well as spaces in which the students

could describe the teacher characteristics which they identified as the

basis for their response on the semantic differential scale.

Collection of Student Data

On the days during which data were collected, the investigator

arrived early at the school and installed a videotape recorder and

monitor in the classroom of the teacher whose students were to parti-

cipate in the study.

At the beginning of each class period the investigator introduced

himself and described the nature of the study to the students. They

were asked to help investigate a subject about which they knew much

more than the investigator, i. e. , why they liked some teachers and

disliked others. They were told that they would be shown five differ-

ent teachers, whom they had never seen before, "on television," and

asked to react in terms of whether they thought they would like or
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dislike these teachers if they were to be taught by them.

The data collection cards were distributed and students were

first asked to fill in the school, grade, age and sex information at the

top of the card. Then, they were told how to use the Teacher Rating

scale. That is, they were told to put an X in the box which best de-

scribed their reaction to the teacher they had seen on television, with

the -3 and +3 boxes for strong negative and positive reactions, the 0

box for a neutral reaction, and the other boxes for reactions between

neutral and strongly negative or strongly positive. Further, when they

had placed an X on the Teacher Rating scale, they were asked to use

the remaining spaces on the data card to indicate the characteristics

of the teachers which were the basis for their rating, In addition, be-

fore the showing of each teacher tape, the students were given a

teacher identification number to enter in the appropriate box in the

data card.

Since, in many of the teacher tapes the subject that the teacher

was teaching was revealed by board work or other indications, the

students were cautioned about the possibility of rating the teacher ac-

cording to their degree of liking or disliking for the subject and were

urged to react to the teacher alone, regardless of the subject being

taught.

After entertaining questions from the students, and before

showing the first teacher tape, the investigator explained that there
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would be a rather unusual characteristic of each teacher they were to

view - they would not know what the teacher was saying since there

was no sound track on the video tapes. This announcement usually

produced some consternation on the part of the students, but after

some discussion, they seemed to adjust to the limitation the absence

of sound would place on their impressions of the teachers. Then,

each group was shown five five-minute teacher episodes, after which

they were given time to complete their data cards before the cards

were collected.

Approximately half (395) of the students were also asked to pro-

vide affective response data for an additional five videotapes of teach-

ers. These additional tapes, identified as First Impression tapes,

were of 15-second duration and students were asked to supply only

teacher rating responses and not the reasons for their ratings.

The decision to collect the First Impression data was made when,

during early deliberations concerning the design, of the study, a poten-

tial flaw became apparent if only the pattern of nonverbal behavior

exhibited during the five-minute episodes was related to student

affective responses. It was felt that the student rating of each teacher

might be the result of a global first impression made during the early

part of the episode, rather than a decision made after the student had

been exposed to the full range of teacher behavior exhibited during the

full five minutes, By treating the first impression data as a separate
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independent variable, its strength as a predictor, when compared with

the nonverbal behavior variables, would resolve the problem.

During the time spent in the classrooms collecting the student

affective response data, the investigator frequently found that five to

ten minutes remained at the end of a class period after all the tapes

had been shown and the data cards collected. The investigator used

this time for informal discussions with the students concerning the

characteristics which they associated with liked and disliked teachers,

respectively. It was during such discussions that a factor not pro-

vided for in the design became apparent. Pupils frequently revealed

that they much preferred younger to older teachers.

By the time this age factor became evident as a potentially sigi

nificant predic,tor of affectivity, it was too late to collect data on this

variable as part of the formal design of the study. Nevertheless,

since the age variable showed promise of being significant, a method

was developed to incorporate this factor in the analysis of the data.

The investigator developed a simple code for identifying the ages of

the teachers. The youngest were coded 01, the oldest 03, and all

others, O. The distribution of the coded ages of the teachers is

shown in Appendix A. The decision to code the teachers' ages sub-

jectively, rather than ask them their precise ages, was based on the

assumption that student response to the age of the teacher was a sub-

jective event independent of the absolute age of the teacher. The
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coded age data was treated as an additional independent variable,

similar to the nonverbal behavior variables.

When all of the student data cards had been completed, the

entire data pool was reduced to data on the following variables:

X FB = First Impression, Boys - An XFB value was computed for each

teacher and was the mean of the affective rating scale values

supplied by the boys who had viewed the 15-second videotapes

of the teachers.

X = First Impression, Girls - AnFG XFG value was computed for each

teacher and was the mean of the affective rating scale values

supplied by the girls who had viewed the 15-second videotapes

of the teachers.

XFC = First Impression, Combined - An XFC value was computed for

each teacher and was the mean of the affective rating scale

values supplied by all students, regardless of sex, who had

viewed the 15-second videotapes of the teachers.

= Affective Response, Boys value was computed forYBoys - A 'Boys

each teacher and was the mean of the affective rating scale

values supplied by the boys who had viewed the five-minute

videotaped episodes of the teachers,

YGirls = Affective Response, Girls - A YGirls value was computed

for each teacher and was the mean of the affective rating scale

values supplied by the girls who had viewed the five-minute
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videotaped episodes of the teachers.

= Affective Response, Combined - A YComb. value was com-YComb.

puted for each teacher and was the mean of the affective rating

scale values supplied by all students, regardless of sex, who

had viewed the five-minute videotaped episodes of the teachers.

The mean value for each of the variables described above was com-

puted for each of the teachers and entered on data sheets. When all

of the values had been determined, the information was transferred to

punched computer cards.

Analysis of the Data

All data were analyzed at the Oregon State University Com-

puter Center. David Neiss, a programmer at the computer center,

wrote the program for the analysis of the data. The data, in the form

of punched computer cards, were introduced into the computer and

analyzed by means of the STEPS program which is designed to per-

form a stepwise multiple linear regression analysis. In this pro-

cedure, the computer develops a mathematical model of the form:

Y = a + 131X1 +p 2X2 + . . +p kXk + E

A
where: Y is a predicted value for the dependent variable generated

from the independent variable data; a is a constant which positions the

function in hyper space; Pi - P k are coefficients (multipliers) of the

independent variables; X1 - Xk are the measured values of the
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independent variables; and e is an error term which includes the dif-

ferences between what has been observed and what is predicted by the

regression. equation.

Since E is a measure of the difference between a measurement

on a dependent variable, Y, and the predicted value for that variable,
A
Y as determined by the regression model, an examination of the e

values, or residuals, is required in order to establish the validity of

certain necessary assumptions which underlie the theory of multiple

regression analysis. These assumptions are ".. , that the errors:

are independent; have zero mean; a constant variance, cr Z, and follow

a normal distribution" (Draper and Smith, 1966).

Two methods were employed to test the validity of the above

assumptions. One was an overall plot of the residuals. If the assump

tions were valid, the residuals would tend to distribute normally with

a 0 mean. The distributions did tend to verify the assumptions and

are shown in Appendix G.

A second method of verification involved the plotting of re-

siduals against the fitted values (Y's) determined by the multiple re-

gression model. The formation of a horizontal band of data points

testifies to the validity of the assumptions. Such distributions were

determined and are illustrated in Appendix H.

Having validated the assumptions on which the multiple re-

gression procedure is based, analyses of the data were continued.
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Several different analyses were performed reflecting the s election of

different kinds of data for examination. The several analyses are

described below:

I. DBOY - In this analysis the dependent variable was the boys'

affective response to the teachers. The independent variables

were the teachers' nonverbal behaviors, measured in terms of

duration; the teachers' ages; and the first impressions data

supplied by boys alone.

2. FBOY - The variables were the same as in the DBOY analysis

except that the teachers' nonverbal behaviors were based on

frequency measures.

3. DGIRL - In this analysis the dependent variable was the girls'

affective response to the teachers. The independent variables

were the teachers' nonverbal behaviors, measured in terms of

duration; the teachers' ages, and the first impression data

supplied by the girls alone.

4. FGIRL - The variables were the same as in the DGIRL analysis

except that the teachers' nonverbal behaviors were based on

frequency measures,

5. DCOMB - In this analysis the dependent variable was the combined

(boys and girls) affective response to the teachers. The inde-

pendent variables were the teachers' nonverbal behaviors,

measured in terms of duration; the teachers' ages; and the
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combined first impression data.

6. FCOMB - The variables were the same as in the DCOMB analysis

except that the teachers' nonverbal behavior data were based on

frequency measures.

7. FDBOYS - In this analysis the dependent variable was the boys'

affective response to the teachers. The independent variables

were the teachers' nonverbal behaviors measured in terms of

duration, the teachers' nonverbal behaviors measured in terms

of frequency, the teachers' ages, and the boys' first impression

data.

8. FDGIRLS - The variables were the same as in the FDBOYS

analysis except that girls' affective response and first impres-

sion data were employed.

9. FDCOMB - The variables were the same as in the FDBOYS

analysis except that combined (boys and girls) affective response

and first impression data were employed.

Summary

The chapter described the methods and procedures employed in

the study. The method for selecting the sample and producing video-

tapes of the teachers was indicated. Then the development of an

instrument for measuring teacher nonverbal behavior was described.
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The identification of the student sample and the means by which

student affective response data was accumulated was indicated.

Finally, the method for analyzing the data for relationships was de-

scribed,
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CHAPTER IV. FINDINGS

The hypotheses tested in this investigation were as follows:

A reliable category system for the recording of visually per-

ceived nonverbal teacher behaviors can be developed.

2. Visual cues instrumental in the communication of affect are

identifiable and relate significantly with affective responses to

the cues.

3. Visual cues reported by students will relate significantly to their

indicated affective response to teachers.

Each hypothesis was tested by different means. In the following

sections descriptions for the testing of each hypothesis are provided,

data are presented and interpreted. In addition, another section deals

with findings not associated with the hypotheses. Finally, a summary

of the findings is included.

Hypothesis 1

I. A reliable category system for the recording of visually per-

ceived nonverbal teacher behaviors can be developed.

The instrument employed in this investigation was developed

from a survey of previous studies of nonverbal communication and

examination of videotapes of teachers in which the full range of their

nonverbal behaviors was displayed. Structurally, the instrument
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consists of a hierarchical arrangement of categories into which the

behaviors of the teachers were classified, Each classificatory level

satisfies the requirements of a category system in that each consists

of several subdivisions which (a) taken together, account for all

possible behaviors, and (b) are mutually exclusive, i. e. , no behavior

falls within more than one classification.

The first level of categorization, Body Region, serves to isolate

for consideration the principle parts of the subject's body which func-

tion in nonverbal communication. The second level, called Categor-

ies, distinguishes the major variance of position and motion which can

be expressed by each body region. The last level of organization in

the instrument, called Behaviors, subdivides the motion and position

classifications into the several forms of expression of these variants

by the subjects studied.

In use, an observer considers each second-order classification,

e.g., Category, independently and codes teacher's behavior displayed

on a five-minute videotape into the several behavioral subcategories

characteristic of the particular category under consideration. Thus,

the instrument may be considered to be 11 separate instruments, one

for each category, which are each coded separately, with the findings

grouped together to produce a record of the teacher's total range of

nonverbal activity. The testing of the hypothesis required that a judge-

ment be made concerning the reliability of the instrument.
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For an observational instrument to be judged reliable, it must

consistently produce the same scores when used by different observers.

A measure of reliability is the reliability coefficient which, when used

with data composed of equal interval scales, is the Pearson product-

moment correlation coefficient. When equal interval data are not

available, but meaningful rankings of the data are possible, a rank-

difference correlation may be used as an index of reliability.

In the current investigation the data were neither distributed

along an equal interval scale nor ordered along a dimensional of un

known intervals (i. e, , capable of being ranked). Thus a different mea-

sure of reliability was required. Some investigators have used simply

Po, or the percentage of judgments on which coders agree, out of the

total number of judgments. It is clear, however, that when the coders

make decisions in relation to a small number of alternatives, chance

alone may tend to produce high levels of agreement. Thus, Po is

inherently "biased in favor of dimensions with a small number of cate-

gories" (Scott, 1955). Because five of the eleven categories in the

present instrument contained three or fewer alternatives, Po was re-

jected as an index of reliability. Instead, the investigator used Tr ,

a coefficient of interobserver agreement which can "be roughly inter-

preted as the extent to which the coding reliability exceeds chance"

(Scott, 1955), (See p. 57 for the formula of r , and Appendix E for

a sample computation of Tr. )
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Values of 7 were calculated for each of the 11 categories in the

instrument. In addition, a composite 7 for all of the categories taken

together was also calculated by summing the category values for each

term in the formula for Tr , The calculated values for 7 appear in

Table 1.

Table 1. Interobserver agreement coefficients (Tr values
Category Tr

Horizontal Head Swivel O. 75

Vertical Head Tilt 0. 65

Head Movement 0. 70

Facial Expression 0. 75

Gaze Direction O. 78

Immediacy 0. 83

Body Lean 0. 83

Arm Symmetry 0. 85

Gesticulations 0. 81

Manipulation 0. 81

Gross Body Movement O. 75

All Categories (Composite n ) 0. 79

Because 7 is defined as "the extent to which coded reliability

exceeds chance" (Scott, 1955), any positive value of Tr indicates a

degree of interobserver agreement. The decision as to what
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constitutes an acceptable level of agreement is difficult to make in

absolute terms. However, workers who have employed Scott's Tr

have adopted the convention of accepting a Tr value of 0.60 as a mini-

mally acceptable measure of interobserver agreement. As can be seen

in Table 1, all of the iT values for individual categories, as well as the

composite Tr, exceed 0.60.

The establishment of satisfactorily high levels of interobserver

agreement argue for the objectivity of the instrument, i. e. , when

different observers employ the instrument with a high degree of agree-

ment, concern that an observer requires unusual diagnostic talents

tends to be dispelled, and the objective nature of the instrument is

supported. The establishment of objectivity argues convincingly for

the instrument's reliability. Thus, Hypothesis 1 was not rejected,

i. e. , the instrument was judged to be a reliable category system for

the recording of visually perceived nonverbal teacher behaviors.

Hypothesis 2

2. Visual cues instrumental in the communication of affect are

identifiable and relate significantly with affective responses to

the cues.

Having established that the instrument for measuring the visually

perceived nonverbal behaviors of teachers is reliable, the next step

was to determine which, if any, of the visual cues broadcast by the
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teachers varied in patterns which corresponded to the patterns of vari-

ation in the affective response scores. That is, to test Hypothesis Z.

Stepwise multiple regression analysis was employed in testing

the hypothesis. The regression analysis is designed to examine the

pattern of variation of one dependent variable (affective response

scores) in relation to patterns of variation in several independent vari-

ables; i, e. , the visual cues to which the students were exposed in the

videotapes of the teachers. When the variation in the independent vari-

ables correspond to the variation in the dependent variable, as deter-

mined by an F test of significance, a multiple regression model is

generated from the data which shows the dependent variable as a func-

tion of the weighted sum of the significant independent variables.

Because the nonverbal behavior data were calculated in terms of

both duration and frequency of occurrence, and, because boys' and

girls' affective response data were isolated and studied separately as

well as in combination, nine different analyses (described on pages 69

and 70) were performed. The findings from each of the analyses are

described below.

DBOY Analysis

In this analysis, the dependent variable (Y) was the boys' affec-

tive response to the teachers. The independent variables were the

teachers' nonverbal behaviors (measured in terms of duration), the
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teacher& ages, and the first impression data supplied by boys alone.

The results from the regression analysis of these data appear in Table

2.

Table 2. Results of DBOY regression analysis.
Step Variable
No. Variable Symbol F-Level R2

1 Facial Expression (Smile) FS 28. 83 ** . 344

2 Manipulation (Presents object) MP 5. 75* . 407

3 Age A 11.53** .513

4 Gesticulation (Gestures) G 5. 74* . 561

5 Facial Expression (Other) FO 4.55* . 597

6 First Impression (Boys) FB 4. 34* . 629

Multiple Regression Model

Y = 4.71 + 8.58 FS + . 047 MP .---, . 425 A + . 019 G - 029 FO - . 018 FB

* = Significant (pe . 05) ** = Highly significant (p < . 01)

Table 2 reveals that six independent variables were found to be

significant predictors of the dependent variable, Y. Four of the vari-

ables (one, two, four, and five) were nonverbal behaviors and the other

two were teacher age and boys' first impression.

The R2 values in the last column of Table 2 are indicators of

how much of the variability in the dependent variable is explained by

the variability in the independent variables, taken successively. That

is, the Facial Expression (Smile) variable by itself accounts for . 344,
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or 34. 4 percent of the variability in the boys' affective response data.

When the Facial Expression (Smile) and Manipulation (Presents Object)

variables are taken together as predictors of affective response, they

account for . 407 or 40.7 percent of the variability in the dependent

variable. As each significant independent variable is added, it ac -

counts, in combination with the preceding variables, for increasingly

more of the variability in the dependent variable until, with all six

variables included, 62.9 percent of the variability in the dependent

variable is explained.

The multiple regression model shown in Table 2 is an expression,

generated from the data of the study, which shows the relationship be-

tween the dependent variable, y and the sum of the significant inde-

pendent variables. That is, when the values for the independent vari-

ables are substituted in the expression, a value for Y can be predicted.

It should be noted that the terms which include Age, Facial Expression

(Other), and First Impression (Boys) variables are negative terms.

This indicates that the relationship between these variables and the

dependent variable is an inverse one. For example, the negative term

for the Age variable indicates that, as the age of the teacher increases,

the values of the boys' affective response to the teacher decreases.

A similar relationship exists between the Facial Expression (Other),

the First Impression (Boys), and the affective response variable. All

other independent variables vary directly with the dependent variable.
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One particularly striking finding revealed in Table 2 is the fact

that the Facial Expression (Smile) variable accounts for more than half

of the variability in Y that is explained by all six variables taken to-,

gether.

A further finding of note relates to the First Impression (Boys)

variable. It was noted on page 64 that the first impression data were

introduced and treated as an independent variable in order to determine

if student responses to the teacher were a function of the full display

of nonverbal behaviors or due to global first impressions based on sex,

clothing, facial features, etc. The fact that five other visually per-

ceived factors were better predictors of the boys' affective response

to the teachers suggests that the indicated affective response to the

teachers was not based principally on first impressions. In fact, in

this particular analysis, the boys' first impressions of the teachers

were inversely related to their indicated affective responses.

FBOY Analysis

In this analysis the dependent variable was the boys' affective

response to the teachers. The independent variables were the teach=

ers' nonverbal behaviors (measured in terms of frequency), the teach-

ers' ages, and the first impression data supplied by the boys. The

results from the regression analysis of these data appear in Table 3.
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Table 3. Results of FBOY regression analysis,
Step
No. Variable

Variable
Symbol F-Level

1 Facial Expression (Smile) FS 23. 76** . 302

2 First Impression (Boys) FB 7.90** .391

3 Body Lean (Erect) BE 8.76 ** .477

4 Manipulation (Presents object) MP 5. 93* . 531

5 Manipulation (Object) MO 8. 71** 599

6 Vertical Head Tilt (Untilted) VU 5. 87* . 641

Multiple Regression Model

Y = 2. 38 + . 135 FS + . 440 FB + . 073 BE + .149 MP - . 066 MO - . 045 VU

* = Significant (p < . 05) ** = Highly significant (p < . 01)

Table 3 reveals that six independent variables were found to be

significant predictors of the dependent variable, Y. All but the First

Impression (Boys) variable were nonverbal behaviors of the teachers.

Based on the R2 values in the table, it can be seen that these six

variables, taken together, predict . 641 or 64.1 percent of the vari-

ability in the dependent variable. The best predictor is the Facial

Expression (Smile) behavior which accounts for nearly one-half of the

variability in Y.

Examination of the negative terms of the multiple regression

model indicate that the Manipulation (object) and Vertical Head Tilt

(Untilted) variables vary inversely in relation to the dependent vari-

able. That is, students in the study had higher affective responses for
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teachers who manipulated objects less frequently and who maintained

their heads in a level, untilted position less often.

In this analysis, the fact that the boys' first impression values

are better predictors than the remaining four variables suggests that

the effects of these variables on the determination of affective re=

sponses were weaker than in the first (DBOY) analysis.

DGIRL Analysis

In this analysis the dependent variable was the girls' affective

response to the teachers. The independent variables were the teach-

ers' nonverbal behaviors (measured in terms of duration), the teach-

ers' ages, and the first impression data supplied by the girls. The

results from the regression anal ysis are shown in Table 4.

Table 4. Results of the DGIRL regression analysis.
Step
No. Variable

Variable
Symbol F-Level

1 Facial Expression (Smile) FS 33.90** .381

2 Manipulation (Presents object) MP 14.69** .514

3 First Impression (Girls) FG 9. 61 ** . 588

4 Manipulation (Object) MO 7. 14* .638

Multiple Regression Model

Y = 2.68 + .116 FS + . 068 MP + .323 FG - . 032 MO

= Significant (p < 05) ** = Highly significant (p < 01)
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An examination of Table 4 indicates that there were four inde-

pendent variables which were found to be significant predictors of the

dependent variable, Y. Three were nonverbal teacher behaviors and

the fourth was the girls' first impression of the teachers.

The four significant variables, taken together, predict . 638 or

63. 8 percent of the variability in the dependent variable, as revealed

by the R2 values in Table 4, Again, the best predictor is Facial Ex-

pression (Smiling), accounting for considerably more than half of the

predictive value of the group of four independent variables.

The Manipulation (Object) variable varies inversely in relation

to the dependent variable, as indicated by the negative term in the

multiple regression model.

The fact that the girls' first impression variable is a poorer

predictor than two other nonverbal behavior variables suggests that

the affective responses of the girls to the teachers were not based

solely on their first impressions.

FGIRL Analysis

In this analysis the dependent variable was the girls' affective

response to the teachers. The independent variables were the teach-

ers' nonverbal behaviors (measured in terms of frequency), the teach-

ers' ages, and the first impression data supplied by the girls. The

results from the regression analysis are shown in Table 5.
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Table 5. Results of the FGIRL regression analysis.
Step Variable
No. Variable Symbol F-Level R2

1 Facial Expression (Smile) FS 25. 19 ** .314

2 Manipulation (Presents object) MP 5,43* .377

3 First Impression (Girls) FG 7. 82 ** .457

4 Vertical Head Tilt (Untilted) VU 4. 28* . 498

5 Body Lean (Backward supported) BS 4. 10* . 535

Multiple Regression Model

Y = 2.97 + .172 FS + . 161 MP + .296 FG - . 050 VU - 1.33 BS

= Significant (p < , 05) = Highly significant (p < . 01)

Table 5 indicates that five independent variables were significant

predictors of the dependent variable, affective response (Y). Four of

the five significant predictors proved to be nonverbal behaviors. The

fifth was the girls' first impression of the teachers.

Taken together, the five significant variables predict 53.5 per-

cent of the variability in the dependent variable. The Facial Expres-

sion (Smile) variable accounts for considerably more than half of the

predictive capacity of the five variables taken together.

Since two of the behavioral variables are better predictors than

the first impression variable, it seems clear that the girl subjects

were not basing their affective ratings solely on the basis of their

initial reactions to the teachers.
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Examination of the multiple regression model indicates that

girls' subjects tended to show a higher degree of liking for teachers

who exhibited a lower frequency of maintaining their heads in a level,

untilted position and fewer occasions of supporting themselves by lean-

ing backwards against objects. All other variables varied directly in

relation to the dependent variable.

DCOMB Analysis

In this analysis the dependent variable was the combined (boys

and girls) affective responses of the students to the teachers. The

independent variables were the teachers' nonverbal behaviors (mea-

sured in terms of duration), the teachers' ages, and the combined first

impressions of boys and girls. The results from the regression

analysis are shown in Table 6.

Table 6. Results of the DCOMB regression analysis.
Step Variable
No. Variable Symbol F-Level R2

1 Facial Expression (Smile) FS 37.88** 407

2 Manipulation (Presents Object) MP 11. 83 ** . 514

3 Age A 11.52** .601

4 Body Lean (Backward supported) BS 6. 72* 647

5 Manipulation (None) MN 4. 60* 676

Multiple Regression Model

Y = 4.30 + . 100 FS + . 065 MP - . 353 A - . 698 BS + . 009 MN

= Significant (p < . 05) ** = Highly Significant (p < . 01)
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Five independent variables are shown to be significant predictors

of student affective response in Table 6, Four of these were nonverbal

behaviors and the fifth was teacher age.

The five variables, taken together, predict 67.6 percent of the

variability in the dependent variable. Nearly two-thirds of the predic-

tive power of the five variables is supplied by the Facial Expression

(Smile) variable.

Since the first impression variable is not a significant predictor

of affective response, it may be inferred that the five identified vari-

ables had a greater influence on the students' affective rating of the

teachers than their immediate response to the teachers.

The multiple regression model indicates that the Age and Body

Lean (Backward supported) variables are inversely related to student

affective responses. That is, students tended to display higher

degrees of liking for younger teachers and teachers who leaned back-

ward against objects less frequently. The remaining variables varied

directly with the affective response variable.

FCOMB Analysis

In this analysis the dependent variable was the combined (boys

and girls) affective responses of the students to the teachers. The

independent variables were the teachers' nonverbal behaviors (mea-

sured in terms of frequency), the teachers' ages, and the combined
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first impressions of boys and girls. The results from the regression

analysis are shown in Table 7.

Table 7. Results of the FCOMB regression analysis.
Step
No. Variable

Variable
Symbol F-Level R2

1 Facial Expression (Smile) FS 28. 88** . 344

2 First Impression (Combined) FC 7, 15* . 421

3 Manipulation (Presents object) MP 9. 40** 508

4 Manipulation (Object) MO 6. 42* . 562

5 Vertical Head Tilt (Untilted) VU 4. 54 . 598

Multiple Regression Model

Y = 2. 94 + . 152 FS + . 352 FC + . 171 MP - . 060 MO - . 044 VU

= Significant (p < 05) ** = Highly Significant (p < . 01)

Table 7 indicates that five independent variables are significant

predictors of the dependent variable, affective response. Four of the

predictor variables were nonverbal behaviors, and the fifth was the

first impression variable.

The five variables, taken together, predict 59. 8 percent of the

variability in the dependent variable. More than one -half of the pre-

dictive capacity of the group of variables is contributed by the single

variable Facial Expression (Smile).

Only the Facial Expression (Smile) variable was a better predic-

tor than the first impression variable. The inference to be made is
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that, in this analysis, the first impressions formed by the students

when they initially viewed the teachers varied closely with the varia-

tions in the affective responses of the students.

The object manipulation and untilted head variables are seen to

vary inversely with the dependent variable from an examination of the

multiple regression model. All other significant variables varied

directly with student affective response to the teachers.

FDBOY Analysis

In this analysis the dependent variable was the boys' affective

responses to the teachers. The independent variables were the teach-

ers' nonverbal behaviors (measured in terms of duration and fre-

quency), the teachers' ages, and the boys' first impressions of the

teachers. The results from the regression analysis are shown in

Table 8.

Table 8 indicates that ten independent variables are significant

predictors of the dependent variable, affective response. Nine of the

variables were nonverbal behaviors measured in either duration or

frequency terms, and the tenth was the age of the teachers.

The Facial Expression (Smile) variable accounted for nearly

half of the explained variability in the dependent variable. All ten

variables, taken together, account for 73.9 percent of the variability

in Y.



Table 8. Results of the FDBOYS regression analysis.
Step
No. Measure Variable

Variable
Symbol F-Level R2

1 Dura. Facial Expression (Smile) FS 28.83** . 343

2 Freq. Manipulation (Presents Object) MP 5. 88* . 408

3 Age A 8.63** . 491

4 Dura. Gesticulation (Gesturing) GG 7. 06* . 552

5 Dura. Facial Expression (Other) FO 4. 89* . 591

6 Dura. Body Lean (Forward) BF 4. 55* . 625

7 Freq. Vertical Head Tilt (Untilted) VU 4. 37* . 656

8 Freq. Head Movement (None) HN 5. 46* . 691

9 Freq. Horizontal Head Swivel (>90°) HG 3.99*** . 715

10 Freq. Body Immediacy (Immediate) BI 4. 17* . 739

Multiple Regression Model

Y = 5.83 + . 092 FS + . 194 MP - . 389 A + . 017 GG - . 037 FO - . 024 BF - . 062 VU - . 065 HN

- . 044 HG - . 038 BI
= Significant (p < . 05)

** = Highly Significant (p < . 01)
*** = Approaching Significance (The critical F value at the . 05 level of significance was 4.03. )
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Of the ten significant predictors, only three varied directly with

the dependent variable. They were Facial Expression (Smile), Manipu-

lation (Presents Object), and Gesticulation (Gesturing). All of the re-

maining predictor variables were inversely related to the dependent

variable.

FDGIRLS Analysis

In this analysis the dependent variable was the girls' affective

responses to the teachers. The independent variables were the teach=

ers' nonverbal behaviors (measured in terms of duration and frequency),

the teachers' ages, and the girls' first impressions of the teachers.

The results from the regression analysis are shown in Table 9.

Seven variables are identified in Table 9 which are significant

predictors of the dependent variable, affective response. Six of the

predictors are nonverbal behaviors, and the seventh is the girls' first

impression variable.

The seven variables, taken together, account for 71 percent of

the variability in the dependent variable. More than half of the total

predicted variability of Y is predicted by the Facial Expression (Smile)

variable.

The signs of the coefficients in the multiple regression model

indicate that four variables vary inversely in relation to the affective

responses of the students. They are as follows: Manipulation (Object),



Table 9. Results of the FDGIRLS regression analysis.
Step
No. Measure Variable

Variable
Symbol F-Level R2

1 Dura. Facial Expression (Smile) FS 33. 90** . 381

2 Dura. Manipulation (Presents object) MP 1 4. 69** . 514

3 First Impression (Girls) FG 9. 61 ** . 588

4 Dura. Manipulation (Object) MO 7. 14* . 638

5 Dura, Arm Symmetry (Akimbo) AK 3.91*** . 664

6 Dura. Vertical Head Tilt (Above) VA 3. 6 6 ** * . 687

7 Freq. Body Lean (Backward supported) BS 3.95** . 710

Multiple Regression Model

Y = 3. 11 + . 116 FS + . 065 MP + . 267 FG - . 039 MO - , 117 AK - , 055 VA - 1, 06 BS

* = Significant (p < . 05)
** = Highly Significant (p < 01)

= Approaching Significance (The Critical F value at the . 05 level of significance was 4. 03. )
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Arm Symmetry (Akimbo), Vertical Head Tilt (Above), and Body Lean

(Backward supported). All of the remaining variables vary directly

in relation to the dependent variable.

FDCOMB Analysis

In this analysis the dependent variable was the combined (boys

and girls) affective responses of the students to the teachers. The

independent variables were the teachers' nonverbal behaviors (mea-

sured in terms of duration and frequency), the teachers' ages, and

the combined first impressions of boys and girls. The results from

the regression analysis are shown in Table 10.

Table 10 identifies five variables which are significant predic-

tors of the dependent variable, affective response. Four of these are

nonverbal behaviors, and the fifth is the teachers' ages.

Together, the five predictor variables account for 67.6 percent

Of the variability in the dependent variable. More than half of the ex-

plained variability is accounted for by the variable Facial Expression

(Smile).

Examination of the multiple regression model indicates that the

teachers' ages and the duration of supported backward lean vary in-

versely in relation to the affective responses of the students. All

other predictor variables vary directly with the dependent variable.



Table 10. Results of the FDCOMB regression analysis.
Step
No. Measure Variable

Variable
Symbol F-Level R2

Dura. Facial Expression (Smile) FS 37.88** . 408

2 Dura. Manipulation (Presents object) MP 11.83** . 514

3 Age A 11.52** . 601

4 Dura. Body Lean (Backward supported) BS 6. 72* . 647

5 Dura. Manipulation (No manipulation) MN 4.60* , 676

Multiple Regression Model

Y = 4.30 + . 100 FS + . 065 MP - . 353 A - 1.39 BS + . 009 MN
* = Significant (p < . 05)
** = Highly Significant (p < . 01)

NO
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The various analyses described above all relate to the hypothesis

that visual cues instrumental in the communication of affect are identi-

fiable and relate significantly with the affective responses to the cues.

In every analysis significant (p < . 05) predictor variables were identi-

fied. The range of such variables was from four to ten. On the basis

of these findings Hypothesis number 2 was not rejected.

Hypothesis 3

3. Visual cues reported by students will relate significantly to their

indicated affective response to teachers.

The third hypothesis, that visual cues reported by students relate

significantly to their indicated affective response to the teachers, was

designed to examine the suggestion in the literature that nonverbal

cues instrumental in the communication of affect do not tend to operate

at the conscious level of awareness. It was assumed that if students

were consciously aware of the teacher behaviors which contributed to

their affective responses, they would report these in the comment sec-

tion of the data cards they completed (p. 62). Or, if they were not

consciously aware of the behaviors, they would not report them.

A total of 1975 data cards were submitted by the students. Of

these, 117 were blank and were not considered in the testing of the

hypothesis. The distribution of reported and unreported nonverbal

behaviors is shown in Table 11.
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Table 11. Distribution of reported and unreported nonverbal behaviors.

Number of cards with nonverbal behaviors reported

Number of cards with nonverbal behaviors unreported

Total number of cards

618

1240

1858

It was reasoned that if nonverbal cues were registered con-

sciously by the students they would be reported significantly more

often than not. Conversely, if the teachers' nonverbal behaviors were

not registered consciously, they would go unreported more often than

reported, That is, the probability (p) of cues being reported would

not equal the probability (q) of cues being unreported. In null form,

the hypothesis to be tested was: H p = q = . 5. Using the binomial

test (Siegel, 1956, p. 41), Ho was rejected (p < , 0001). Thus, Hypo-

thesis 3 of the investigation was rejected.

Findings Not Related to the Hypotheses

In accumulating the teacher nonverbal behavior data which were

employed in the regression analysis, considerable descriptive informa-

tion concerning characteristic patterns of nonverbal behavior displays

of the teachers became available. The mean values of the teachers'

nonverbal behaviors appear in Appendix I. A discussion of these pat-

terns within each category follows.

In the Horizontal Head Swivel category there were three behav-

iors studied. The 0° - 90° (Right or Left) position had both the
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greatest frequency and the highest duration values. A comparison of

the frequency and duration means for the 00 (Head facing forward)

and the 0° - 900 (Right or left) head positions indicates that the fre-

quencies of the two behaviors were much closer than the duration

values. This suggests that when teachers assume the 00-900 head

position they tend to sustain it rather than move back and forth between

it and other head positions.

The Vertical Head Tilt category indicates that the Untilted

position is both most frequent and has the highest duration values.

When the Tilted forward and Untilted means are compared it is evident

that teachers tend to sustain the untilted position rather than switch

frequently between it and the Tilted forward position.

Teachers tended to shake or nod their heads rather infrequently,

as indicated in the Head Movement category. Their heads exhibited

little or no movement 91.1 percent of the time. Head nodding was

more frequently observed than head shaking.

Examination of the Facial Expression category indicates that the

neutral expression behavior was both most frequent and of longest

duration among the teachers. The Facial Expression (Smile) behavior

ranked third among the Facial Expression variables in both frequency

and duration. Yet, this behavior was shown to be the best predictor of

student affective response in the regression analysis. The indication

is that teachers did not have to smile with exceptionally high frequency
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or duration to be given a high affective rating by the students.

The Gaze Direction category indicates that most of the teachers

in the study tended to look away from the television camera while they

were being videotaped; hence, away from the students who viewed the

tapes (the Combined Away subcategory had the highest frequency and

duration mean values). Although the teachers often looked to the side

and downward, they seldom looked upward.

In the Body Immediacy category the indication is that teachers

spent most of the time facing forward or to the side. The teachers

had their back to the camera 9. 2 percent of the time.

Examination of the Body Lean category indicates that the teach-

ers tended to stand erect, unsupported, most frequently and with the

highest duration. The Backward, supported, behavior occurred most

infrequently and with the shortest duration. The regression analysis

indicated that this behavior was a significant predictor of student affec-

tive responses to teachers. This relationship suggests that teachers

who leaned back, supported against an object, did not have to do it

often or for long periods of time in order to receive a low affective

rating by the students.

In the Arm Symmetry category, teachers were found to maintain

their arms in an asymmetric position most frequently and with the

greatest duration, The Arms Akimbo position had a low duration mean

but had been shown by regression analysis to be a significant inverse
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predictor of the affective response of girls to the teachers. The indica-

tion is that this behavior does not have to occur with high duration to

act as a determiner of student affective responses.

The mean values of frequency and duration for the Gesticulation

category indicate that gesturing and not gesturing occurred with nearly

equal frequency. The fact that the duration mean for not gesturing

was double that for gesturing indicated that teachers tended to sustain

periods of not gesturing longer than periods of gesturing. The re-

gression analysis had indicated that the Gesticulation (Gesturing)

behavior was a significant predictor of boys' affective responses to

teachers.

Examination of the Manipulation category indicates that teachers

exhibit no manipulation nearly half (Duration % -4 48, 0) the time. The

most common manipulative act displayed by the teachers was carrying

objects. Object manipulation, which had been shown by the regression

analysis to be a significant predictor of affective response for both

boys and girls, had the third highest duration value among the Manipu-

lation categories.

The Gross Body Movement category means indicate that the

teachers spent about half the time standing essentially motionless.

Rocking behavior, Walking, and Sitting followed, respectively, in order

of duration. The low frequency for the Sitting behavior indicates that,

when it occurred, it was a behavior that tended to be sustained.
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Summary

Hypothesis 1, which stated that a reliable category system for

recording visually perceived nonverbal behaviors of teachers could be

constructed, was not rejected. Acceptably high interobserver co-

efficients, computed for each category as well as the entire instru-

ment, were the basis for failing to reject this hypothesis.

Hypothesis 2 stated that visual cues instrumental in the commu-

nication of affect could be identified and would relate significantly to

affective responses to the cues. This hypothesis was tested by means

of multiple regression analysis of affective response data and visual

perception variable data. Different analyses, reflecting the use of

frequency and duration data, separately and together, and boys' and

girls' affective responses, separately and together, revealed that

there were identifiable visual cues which were significant predictors

of student affective response to the teachers. Thus, the hypothesis

was not rejected.

Hypothesis 3 stated that the visual cues reported by the students

would relate significantly to their indicated affective responses to the

teachers. This hypothesis was tested and rejected.

In a section devoted to findings which did not relate to the hypo-

theses, patterns of frequency and duration of teacher nonverbal behav-

iors were identified and discussed,
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CHAPTER V. SUMMARY, CONCLUSIONS AND
RECOMMENDATIONS

This chapter is divided among three sections. The first is a

summary of the design of the investigation. In the second section con-

clusions drawn from the findings of the study are discussed. Finally,

in the last section, recommendations for further study are suggested.

Summary

The purpose of the study was to examine relationships between

visually perceived nonverbal behaviors of teachers and the affective

responses of students to the teachers.

Thirty teachers, at different grade levels and with different

subject matter orientation, were videotaped while in the act of conduct-

ing a regular class with their own students. From these videotapes,

ranging from 15 to 30 minutes duration, two five-minute episodes were

edited out for each teacher.

To measure the nonverbal behaviors displayed by the teachers

in the videotapes, an instrument for coding nonverbal behavior was

developed. The reliability of the instrument was established on the

basis of computed coefficients of interobserver agreement for the

categories. The overall coefficient of interobserver agreement was

0. 79.
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A total of 879 students in grades seven through nine, none of

whom were familiar with the teachers who appeared in the videotapes,

were shown the videotapes of the teachers. Because the objective of

the investigation was to study the relationship of visually perceived

teacher behaviors to student affective responses, the videotapes were

shown without sound. Each student supplied an affective rating for

each teacher he viewed. For this purpose, a semantic differential

scale, with the expressions Liked Very Much and Disliked Very Much

at the respective poles of the scale, was employed. In addition, stu-

dents were asked to record the teacher characteristics on which they

had based their ratings, on a data card which was turned in to the in-

vestigator.

When the teacher tapes were all coded by means of the nonverbal

behavior instrument and mean values of student affective responses for

each teacher had been determined, all of the data were transferred to

computer cards and analyzed by means of a stepwise multiple regres-

sion analysis program.

Three hypotheses were tested using, respectively: analyses of

interobserver agreement coefficients; multiple regression analyses;

and analysis of reported and unreported nonverbal behaviors provided

by the students, In addition, descriptive information related to pat-

terns of teacher nonverbal behavior was reported,
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Conclusions

Because of the failure to reject the hypothesis that a reliable

category system for recording visually perceived nonverbal teacher

behaviors can be developed, it is concluded that the instrument em-

ployed in this investigation is a reliable measure of these behaviors.

The findings related to the several multiple regression analyses

lead to a number of conclusions. Nonverbal behaviors of teachers

were analyzed in terms of frequency and duration, separately and in

combination. When measured in combination, the duration variables

consistently proved to be better predictors than the frequency vari-

ables. As a result, it is concluded that teacher nonverbal behaviors

measured in terms of duration, are better predictors of student affec-

, tive response than the same variables measured in terms of frequency

of occurrence.

When the affective responses of boys and girls were related

separately to the nonverbal behaviors of the teachers, some differ-

ences in the respective predictor variables were discerned. Thus, it

is concluded that the boys and girls responded differently to the non-

verbal behaviors of the teachers in the study. Boys tended to like

teachers better if they were younger and employed more gestures.

Girls appeared to base their affective responses more on first im-

pressions than did boys. Also, girls preferred teachers who seldom

manipulated objects.
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In all analyses, regardless of the sex of the subjects, the Facial

Expression (Smile) and Manipulation (Presents objects) variables were

the best predictors of affective response, accounting for more than

50 percent of the explained variability in the dependent variable. As

a result, it is concluded that all students, boys and girls alike, showed

a higher degree of liking for teachers who smiled often and who held

up books, photographs, etc. to the class.

When the number of students who reported nonverbal behaviors

as the basis for their affective rating of the teachers was compared

with the number of students who failed to report nonverbal behaviors,

the number who failed to report was significantly higher than those

who did report the behaviors. Thus, it is concluded that the students

tended to make their affective judgments in the absence of consciously

perceived awareness of the teachers' specific nonverbal behaviors.

Re commendations

1. In this study the instrument developed to measure teacher non-

verbal behaviors was shown to be reliable. Since the presence

of the television camera in the room with the teacher probably

acted as a restraining influence, the range of behaviors to which

the instrument was applied was limited. Additional videotapes

of other teachers and/or a videotaping arrangement where the

teacher would be less aware of the camera might serve as a
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better test of the usefulness of the instrument.

2. The students in the study were predominantly white, middle-

class students. A study of the affective responses of students

from other social and economic backgrounds might produce dif-

ferent relationships between the teachers' behaviors and the

students' affective responses.

3. All teachers in this study adopted a conventional position at the

front of the room. With the tendency toward more activity-cen-

tered programs in the schools with the teacher circulating more

freely around the room, a differently designed study, perhaps

requiring a modification of the nonverbal behavior instrument,

might broaden understanding of student-teacher nonverbal inter-

action.

4. Many studies of teacher nonverbal behavior employ instruments

with behavioral categories developed from assumptions regard-

ing the effects of teachers' behaviors on children, Studies sim-

ilar to the present one in which student responses to the behavior

of teachers are more objectively determined may serve to

modify the existing instruments, or lead to the creation of new

ones.

5. As with most studies of this type, the selection of both the

teacher and student populations in this investigation limits the
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extent to which the findings can be generalized, Replications

of this study would help to overcome this limitation.
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APPENDIX A. DESCRIPTION OF TEACHERS
USED IN THE STUDY

Teacher (Coded) Sex Age (Coded) Grade Level Subject Taught

01 M 02 7 Science
02 M 03 8 Science
03 M 03 8 Science
04 F 03 8 Mathematics
05 F 03 8 English
06 F 01 8 English
07 M 03 8 Science
08 M 03 7 Social Studies
09 F 01 8 Spanish
10 M 01 8 English
11 M 02 12 Science
12 F 03 8 English
13 M 01 8 Science
14 M 02 8 English
15 F 02 8 English
16 M 02 12 Mathematics
17 F 03 8 English
18 M 03 7 Industrial Arts
19 F 01 8 English
20 M 01 7 Mathematics
21 M 03 11 Business Law
22 F 01 7 Mathematics
23 M 02 7 Guidance
24 M 01 10 English
25 M 01 9 Science
26 M 02 10 Social Studies
27 F 01 University Science Methods
28 M 01 12 Social Studies
29 M 02 8 Science
30 F 01 8 Science
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APPENDIX B. CATEGORIES OF TEACHER NONVERBAL BEHAVIOR

Body Region Category Behavior
Coding
Symbol

I. Head A. Horizontal Head Swivel 1. 0° (Head facing forward. ) (0)
( IT = 0. 75)* 2. 00-90° (Right or left. ) (/)

3. > 90° (Right or left. ) ( )

B. Vertical Head Tilt 1. Untilted (Level with floor. ) (0)
( Tr = 0.65) 2. Tilted forward (B)

3. Tilted backward (A)

C. Head Movement 1. Little or no movement (Blank)
( Tr = 0. 70) 2. Nodding head (+)

3. Shaking head (-)

D. Facial Expression 1. Neutral expression (1)
(TT = 0. 75) 2. Smile (S)

3. Frown, grimace, etc. (F)
4. Other expression (oo)
5. Expression not visible (N)

E. Gaze Direction 1. Generally toward subject (0)
( it = 0.7$) 2. Toward the side (Right or left. ) (S)

3. Upward (U)
4. Downward (D)
5. Toward the chalkboard (/)
6. Away from subject (Eyes not

visible) (N)
7. Combined away from subject

( 2 -6) (C)

II. Upper Body A. Immediacy 1. 0° (Facing subject) (0)
(i1- = 0. 83) 2. 0°-90° (Right or left. ) (/)

3. > 90° (Back to subject. ) ( )

B. Body Lean 1. Forward, unsupported (F)
( 'rr = 0.83) 2. Forward, supported (FS)

3. Backward, unsupported (B)

4. Backward, supported (85)
5. Erect, unsupported (0)
6. Erect, supported (OS)

7. Total supported (2 + 4 + 6) (TS)

Tr = Interobserver agreement coefficient
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APPENDIX B. (Cont. )

Coding
Body Region Category Behavior Symbol

III. Arms and Hands A. Arm Symmetry 1. Symmetrical; arms at sides (S)

( n= 0.85) 2. Symmetrical; arms folded
across chest (F)

3. Symmetrical; arms akimbo (K)

4. Symmetrical; hands behind body (B)

5. Other symmetrical positions (oo)

6. Arms asymmetrical (I)
7. Total symmetrical (1 - 5) (TS)

B. Gesticulations 1. Gesturing (G)
( Tr = 0.81) 2. Not gesturing (I)

C, Manipulation 1. Manipulating self (S)
( Tr = 0. 81) 2. Manipulating object (oo)

3. Carrying object (C)
4. Presenting object to class (P)
5. Writing on chalkboard (W)

6. No manipulation (/)

IV. Entire Body A. Gross Body Movement 1. Rocking (R)

( TT = 0.76) 2. Walking (W)
3. Sitting (S)

4. Standing essentially motionless (/)

Tr ^ Interobserver agreement coefficient



APPENDIX C. SAMPLE TALLY SHEET

Teacher Number Category

Frequency Data:

Symbol Frequency
3

4
5

6
7

8

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

31
32
33
34
35
36
37
38
39
40
41

4

43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
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Duration Data:

Symbol
Number of

Occurrences
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APPENDIX D, CODING RULES

L. General Rule

When, as the coding signal sounds, the particular body region

being coded is in movement from one discrete behavior to a second,

code the behavior from which the movement departs rather than the

behavior in which the movement culminates,

II. Rules for the Categories

Category Rule(s)

Horizontal Head Swivel 1. General Rule applies.

2, If head is turned to the side but any
part of the front of the face is visible,
code as I.

3. When head is exactly at right angle to
viewer, code as /.

4. If the facing forward position is am-
biguous, use the position of the sub-
ject's eyes as indicators, as follows:

a. eyes forward, code as 0.
b. eyes to side, code as

5. Only the full face forward position is
coded 0; generally forward is coded /.

Vertical Head Tilt 1. General Rule applies.

2. When upward or downward tilt position
is uncertain, eye direction is used to
resolve uncertainty as follows:

a. eyes directed downward,
code as B.

b. eyes directed upward,
code as A.
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Category Rule(s)

Vertical Head Tilt (Cont. ) 3, If the decision on head tilt coding is
based on eye direction, the tilt code
maintains even when eye direction
changes.

Head Movement 1. General Rule does not apply,

2. If the at rest position is identified as
the 0 position, then a nod or shake is
defined as follows:
Movement must either:

a. start at 0, depart from 0,
return to 0 and depart and
return at least once more, or:

b. go through the 0 position
two or more times.

Facial Expression 1. General Rule does not apply.

2. For facial expression to be coded as
N, the subject's mouth must not be
visible.

Gaze Direction 1. General Rule applies.

2. Code gaze direction as D only when
the subject's eyelids completely
obscure the eyes.

3. When only one eye is visible, and its
direction is uncertain, code as I.

4. When the subject's head is turned
slightly toward the board, but the
eyes are still partially visible, code
as /.

Immediacy 1. General Rule applies.

2. Shoulders must be "square" to viewer
for immediacy to be coded as 0.
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117

3. Note: Shoulder orientation is the key
to the determination of immediacy
positions.

Body Lean 1. General Rule applies.

2. Unsupported refers to absence of any
indication that teacher is leaning
against an object (desk, chalk tray,
etc. ),

3. The OS position occurs when the
teacher is leaning against desk or
other support but with upper body
vertical.

Arm Symmetry 1. General Rule applies.

2. When only one side of body is visible,
code the position of the visible arm
by assuming that the other arm is in
the same position (unless the other
arm is visible).

3. When one arm is engaged in manipula-
tion and the other arm is motionless,
code as /.

4. If the subject's hands are somewhat
removed from his sides, but appar-
ently in a "rest" position, code as S.

5, If hands are extended forward to lean
on an object, even if somewhat to the
side rather than straight ahead, code
as S.

Gesticulations 1. General Rule applies.

2. If the position of hands and arms is
held at end of gesture for two or more
coding signals, code as gesture each
time, even in the absence of additional
motion.



Category Rule(s)

Gesticulations (Cont. )
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3. Necessary movement (e. g. , picking
up chalk) and object manip Aation art
coded as /.

4. Pointing (e. g. , to map or chalkboard)
is coded as G.

5. When hand is in "ready" position
(e. g. , when preparing to write on
chalkboard), code as I.

6. Teacher handing an object to student
is coded as /.

7. Any apparent gesture with one hand
while other hand is engaged in writing
on chalkboard, ignore - code as /,

Manipulation 1. General Rule applies.

2, Any use of an object (e. g. , moving a
pointer, tapping chalk, etc. ), code
as 00.

3. When both hands are not visible, code
as /.

4. When one hand is visible and other is
not, code the activity of the visible
hand,

5. When hand is not visible, but a
manipulated object is visible, code
as oo,

6. If activity of one hand would be coded
as C, and other hand as oo, code as
oo.

7, W, oo, S, and P supercede C when
they occur in combination with C.
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Category Rule(s)

Gross Body Movement 1. General Rule applies.

2. To be coded as R. Behavior must
involve a weight shift from one foot
to the other; slight motions not involv-
ing weight shift are coded as /.

3. If subject is engaged in the first step
of a walk when the coding signal sounds,
code as R.

4. When subject is involved in a leaning,
follow-through motion at the end of
a walk when the coding signal sounds,
code as W.

5. When subject walks, changes direction
at the time of the coding signal, and
continues walking, code as W,
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APPENDIX E. SAMPLE INTEROBSERVER
AGREEMENT COMPUTATION

Category: Gesticulations Behaviors: G = Gesturing
/ = Not gesturing

Tape
No. 1 E G (E G)2 E / (E /)2 (Total)2

Observations
Number in
Agreement

Total
Number *

1 8 64 51 2601 3481 54 59

2 23 529 37 1369 3600 55 60

3 47 2209 13 169 3600 58 60

4 5 25 53 2809 3364 57 58

5 27 729 33 1089 3600 53 60

6 14 196 44 1936 3364 57 58

7 16 256 44 1936 3600 51 60

8 17 289 40 1600 3249 56 57

9 23 529 37 1369 3600 54 60

10 27 729 31 961 3364 52 58

Total° 207 5555 383 15839 34822 547 590

P
5° = .547

90
= 928

Po
Tr

z(zG)2 E(Z/)2_21394
614

Pe E(Total)2 34822

Pe _.928 - ,614
1 - . 614 . 3861 - Pe

*Note: The number of possible observations on each sample tape var--
ied somewhat, usually because the teacher was "off camera"
when the coding signal sounded. When this event occurred,
both observers omitted the corresponding space on the tally
sheet and agreement was based on total number of observa-
tions for which tallies had been made.
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APPENDIX F. STUDENT DATA CARD

Student Information

School

Grade

Age

Sex r---7-1

TEACHER RATING Teacher Number

DISLIKE
VERY
MUCH

E
+1 +2 +3

1m....11

LIKE
VERY
MUCH

Reasons for Rating:

1.

Z.

3.

(Use back, if necessary. )
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APPENDIX G. OVERALL RESIDUAL PLOTS



49
43
38

37 50
53 35 57 46 56 55
33 34 52 42 54 48 40

32 30 21 51 28 26 11 44 29
24 27 14 36 19 23 7 9 39 10 16

20 25 45 18 4 2 12 22 1 15 47 13 8 6 17 41 31

-1. 1 -1. Q -. 9 -. 8 -. 7 -. 6 -.5 -. 4 -. 3 -. 2 -. 1 0 +. 1 +. 2 +. 3 +. 4 +. 5 +. 6 +. 7 +. 8 +. 9 +1. 0

Residuals (Y - Y)

Figure G-1. Overall Residual Plot (DBOY): The distribution when the number of subjects with
particular residual values is plotted against the magnitude of the residuals. The
numbers plotted vertically are the code designations for the teachers whose data
were utilized to calculate the residual values.
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were utilized to calculate the residual values.
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AAPPENDIX H. RESIDUAL - Y PLOTS
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Figure H-1. Residual - Y Plot (DBOY) - The numbers which comprise the array of data points are the code numbers of the teachers whosedata
were utilized in calculating the residual values.
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Figure 1-1-2: Residual - Y Plot (DGIRL) - The numbers which comprise the array of data points are the code numbers of the teacher whose data
were utilized in calculating the residual values.
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Figure H-3: Residual - Y Plot (DCOMB) - The numbers which comprise the array of data points are the code numbers of the teacher; whose data
were utilized in calculating the residual values.
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Figure H-4: Residual - Y Plot (FBOY) - The numbers which comprise the array of data points are the code numbers of the teachers whose data
were utilized in calculating the residual values.
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Figure H-5: Residual - Y Plot (FGIRL) - The numbers which comprise the array of data points are the code numbers of the teachers whose data
were utilized in calculating the residual values.
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Figure H-6: Residual - Y Plot (FCOMB) - The numbers which comprise the array of data points are the code numbers of the teachers whose data

were utilized in calculating the residual values.
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APPENDIX I. MEAN VALUES OF TEACHER NONVERBAL BEHAVIORS

Category Behavior
Mean

Frequency
Mean

Duration
Mean

Duration (:0

Horizontal Head Swivel I. 0° (Head facing forward) 7. 75 11 . 60 20. 9
2. 0°-90° (Right or left) 10. 07 37. 37 66. 6
3. > 90° (Right or left) 3. 44 7.03 12. 5

Vertical Head Tilt 1. Untilted (Level with floor) 7. 30 44.30 79. 2
2. Tilted forward 5. 95 10. 17 18. 2
3. Tilted backward 1.09 1.53 2.7

Head Movement 1. Little or no movement 4. 68 51. 17 91. 2
2. Nodding head 3.56 4. 19 7. 5
3. Shaking head . 60 . 63 1. 1

Facial Expression 1. Neutral expression 9. 33 40. 09 71. 6
2. Smile 3. 24 4. 79 8. 5
3. Frown, grimace, etc. 0.00 0.00 0. 0
4. Other expression 5.88 8. 09 14. 4
5. Expression not visible 1.68 2. 93 5. 2

Gaze Direction 1. Generally toward subject 4. 38 5. 31 9. 5
2. Toward the side (Left or right) 11.60 31. 12 55.5
3. Upward .24 .26 .5
4. Downward 6.37 11.30 21.0
5. Toward the chalkboard 3. 42 6. 89 12. 3

6. Away from subject (Eyes not visible) .63 1. 02 1. 8

7. Combined away from subject 22. 26 50. 68 90.5

Body Immediacy 1. 0° (Facing subject) 6. 46 21. 91 39. 2
2. 0°-90° (Right or left) 7. 93 29. 12 52. 0
3. > 90° (Back to subject) 2. 70 5. 14 9. 2

Body Lean 1. Forward, unsupported 1. 98 4.09 7. 3
2. Forward, supported . 61 2. 35 4.2
3. Backward, unsupported .03 .07 0. 1
4. Backward, supported . 02 .03 0.0
5. Erect, unsupported 4. 02 41.49 74. 2
6. Erect, supported 1.72 7. 17 12. 6

7. Total supported 2. 35 10. 12 18. 1

Arm Symmetry 1. Symmetrical; arms at sides 1.38 2.'60 4. 6
2. Symmetrical; arms folded across chest . 16 . 44 0. 8
3. Symmetrical; arms akimbo . 14 . 28 0.5
4. Symmetrical; hands behind body . 02 . 12 0. 2
5. Other symmetrical positions 6.53 19. 65 35. 0
6. Arms asymmetrical 7. 12 32. 91 58. 8
7. Total symmetrical 8. 21 23. 09 41. 2

Gesticulations

Manipulation

1. Gesturing
2. Not gesturing

1. Manipulating self
2. Manipulating object

8.93
9.23

1 26
4. 79

18.67
37.33

1.74
8. 03

33.3
66.7

3. 1
14. 3

3. Carrying object 3.21 11.53 20.6
4. Presenting object to class 1. 05 3.03 5. 4
5. Writing on chalkboard 2. 70 4.81 8. 6
6. No manipulation 6.63 26.84 48.0

Gross Body Movement 1. Rocking 7.81 11.28 20.1
2. Walking 6.79 9. 95 17. 8

3. Sitting .24 6.31 11.3
4. Standing essentially motionless 9. 95 28. 46 50.8


