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The goal of the study was to investigate the relationship between
nonverbal behaviors and frustration. As a part of the study an
instrument for the observation of nonverbal behaviors related to
frustration was developed.

The specific hypotheses investigated in this study were the

following:

Hypothesis One - A valid and reliable instrument can be con-
structed for the systematic observation of student nonverbal behaviors
related to frustration.

Hypothesis Two -~ There is a significant difference in the non-
verbal behavior of students performing frustrating and nonfrustrating
tasks.

Hypothesis Three - There is a clustering of nonverbal behaviors
elicited in response to frustrating tasks; this clustering represents

different student response modes to the frustrational stimulus.

In the pilot phase of the study, videotapes of students perform-
ing frustrating and nonfrustrating tasks were viewed and analyzed to
identify nonverbal behaviors possibly related to frustration. The
literature was reviewed to identify other behaviors that might be
induced by frustration. The two major outcomes of the pilot phase

were (1) the selection of the tasks used to induce frustration and



(2) an observational instrument that included a listing and definition
of 24 behaviors to be viewed and tabulated, a record sheet, and
instructions for the use of the instrument.

In the main study,'a sample of 38 eighth grade students was video-
taped during the administration of two individualized tests, the Pea-
body Picture Vocabulary Test (PPVT) and the mathematics subtest of the
Peabody Individual Achievement Test (PIAT). Later, the behavior of

each student was viewed and recorded using the observational instru-

ment. Data were taken for two samples of behavior in each test, one
sample for each test under non-frustrating conditions and one under
frustrating conditions. The determination of whether the testing was
frustrating or non-frustrating was made on the basis of the amount of
success or failure in the student's responses. Non-frustrating con-
ditions were seen at the start of the testing where students responses
were usually all correct. Frustrating conditions were seen at the end
of the testing where student responses were usually less than 20 per-
cent correct. ‘

The results of the study demonstrated that a valid and reliable
instrument for the observation of student nonverbal behaviors can be
constructed. Intercbserver agreement was measured as the reliability
of the instrument and found to be 0.88 overall. Also the instrument
was sufficiently sensitive to detect the changes in nonverbal behavior
that were hypothesized in hypothesis two.

The Study did show that there was significant change in student
nonverbal behavior from the non-frustrating to the frustrating por-
tions of both tests. Further, there were strong parallels between
the behavior changes seen in the two tests. The strongest behavior
changes for both tests included longer times to answer questions,
raising and lowering of the eyebrows, mouth twitching, mouth opening,
and subvocalization.

The data from this study did not conclusively demonstrate the
hypothesized clustering. Although some clustering was seen in some

of the frustraticnal behavior data, there was a lack of consistency



in the clustering, and the sample size was considered marginal. Over-
all, the data did not clearly demonstrate the hypothesized modes of

frustrational behavior.
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STUDENT NONVERBAL BEHAVIOR AND FRUSTRATION
IN INDIVIDUAL TEST CONDITIONS

I. INTRODUCTION

Considerable recent research has involved the systematic observa-
tion of classroom behavior (Medley and Metzel, 1963; Simon and Boyer,
1965-1970). In the majority of this research, however, the focus of
the observation has been teacher behavior. This interest in teacher
behavior is probably the result of concerns over teacher evaluation,
and the need to evaluate changes in teaching styles as a function of
curriculum changes and inservice training. Many of the instruments
used in these studies were limited to the observation of verbal
behaviors and were similar to, or modifications of, the Flanders Sys-
tem (Flanders, 1960).

There is a need for research and development of observational
instruments that focus on student behaviors in the classroom. A major
justification for such research is the need to carefully identify the
student behaviors that can best provide feedback communications to the
teacher. With such feedback information, the teacher can more effec-
tively make both immediate and long-range changes in curriculum or
methods to better meet the needs of the students.

.~ Work on nonverbal communications has shown that observation of
nonverbal behavior can give reliable and helpful information about a
person's affect states and affect responses (Buck, 1975; Shapiro, 1968;
Ekman, 1975; Argyle, 1975). But few researchers have systematically
observed student nonverbal behaviors in the classroom for the purpose
of judging student affect.

~ One notable exception tovthesé studies is that of Jecker, Maccoby,
and Brietrose (1964, 1965). One major goal of their study was to
determine if teacher judgement of nonverbal behaviors could be improved
through inservice training. Their instrument or system for observa-
tion, however, was not specifically designed for systematic observa-
tion of classroom behavior but was designed to serve as a training

tool to improve teacher judgement of classroom nonverbal behaviors as



indicators of student comprehension. The results of their study indi-
cate that (Jecker et al., 1965, p. 244):

.+..the ability to judge student éomprehension on the

basis of nonverbal cues, while largely undeveloped in the

normal classroom teacher, can be improved by training in

the recognition of such nonverbal cues.

It seems reasonable to generalize that teacher ability to judge non-
verbal cues may be undeveloped not only in the ability to judge student
comprehension but in other areas as well.

This generalization is supported by related research. Raymond
(1971) was able to show that teachers were inaccurate in their judge~-
ment of student affect as defined in terms of the students' attitude
towards the class and teacher. Eggen (1972) showed that student non-
verbal behavior is significantly related to the students' attitude
towards the class and the teacher. If these two studies are considered
together with the fihdings of the Jecker, Maccoby and Brietrose study,
it is easy to conjecture that teachers' judgements of student attitude
might be more accurate with some training in the observation of non-
verbal behaviors.

In the classroom, one common circumstance that may serve as a
stimulus of affect is student frustration. Educators have pointed out
the negative effects of frustration on student achievement and self ;
concept (Phillips, 1978). They claim students need to be provided with
classwork that is challenging but not frustrating. Jecker, Maccoby,
and Brietrose (1965) point ouf that in the regular classroom situation
the teacher must rely predominantly on nonverbal feedback. Because
frustration is a stimulus for affect and affect is associated with non-
verbal behavior, the teacher may be able to monitor student frustration
through observation of nonverbal behaviors. Unfortunately, little
research has involved observation of student nonverbal behaviors
(Galloway, 1970) and no study could be found that is directed speci-
fically at the observation and investigation of the relationship
between student frustration and nonverbal behavior.

The above discussion has identified the following facts that are

related to the need for the present study:
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1. Little research has involved the systematic observatién of student
behaviors in the classroom. Even less has focused on the observa-
tion of student nonverbal behaviors.

2. Detection of student frustration in the clasroom is important for
effective teaching.

3. Theory suggests that student frustration may be detected through
observation of student nonverbal behaviors.

4. Further research into the relationship between student frustration
and nonverbal behavior may provide useful information both to the
teacher concerned about detecting frustration in the classroom

and to the investigator of nonverbal behavior.

In response to the above needs, the main goal of this study is

the systematic observation of student nonverbal behaviors elicited in

. response to frustrating tasks. The first part of this study involved

the construction of an instrument for such observation. Through the
use of this observational instrument, the study investigated the

relationship between student nonverbal behavior and task frustration.
The Problem

The central problem of the study is the systematic observation of
nonverbal behaviors elicited in response to student frustration. The
problem can be broken down into three subproblems:

1. Development of an operational definition of frustration;

2. Development of an observational instrument for systematic ocbserva-
tion of nonverbal behaviors related to frustration; and

3. Application of the instrument to a sample population both to vali-
date the instrument and to obtain information on the relationship

between nonverbal behavior and frustration.

Definition of Frustration

In educational literature the term frustration is generally used

in the vernacular sense of an emotion or internal state. Psychologists,



however, have usually required a more exact definition of the term
frustration. In addition, because much of their work has been per-
formed using rats and cats, they have needed a definition which does
not depend on the ability of the subjects to verbally report their
emotional state. Psychologists have therefore often defined frustra-
tion in behavioristic terms as the blocking of goal attainment where
the goal attainment is at least initially expected (Lawson, 1966).  In
this way frustration is treated as a stimulus condition. Affect
responses to frustration can be called frustrational behavior but are
not necessarily unique to the frustration stimulus conditions. For
example, anger could be an affect response to frustration, but of
course not all anger is frustration caused and therefore we would not
label all anger as frustrational behavior. Although this definition of
frustration is more precise and may appear to be quite different from
the more common usage of the educator, it does hopefully'retain much of

the same meaning as the vernacular from which it evolved.

Development of an Instrument

The first step in the systematic observation of student nonverbal
behaviors related to frustration must be the development of a valid
and reliable instrument for such observation. A central concern in
such an effort is the development of a list of nonverbal behaviors that
are most communicative of the frustrated affect state. Previous
research provides little assistance in this effort because (1) few
instruments have been developed, and (2) research using these instru-
ments indicates that the significant nonverbal behaviors differ from
affect state to affect state. The nonverbal behaviors that are listed
in the Jecker, Maccoby and Breitrose (1964, 1965) checklist of student
behaviors are different from the behaviors identified as important in
Eggen's study. This seems to imply that the nonverbal behaviors that
are related to student comprehension are somewhat different from those
that' are related to student attitude. This conjecture is supported by

Mehrabian (1972) who concludes that gross affect, such as positive and
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~negative attitude, may be more related to posture and position cues but
that specific affect or transitional emotional reactions such as fear,
anger, or joy, is more associated with facial cues or body movements.
Ekman and Friezen (1975) have developed a system based on the human
face that uses nonverbal behaviors to differentiate between six emotion
categories. The following hypothesis therefore focuses on this part

of the problem:

Hypothesis One. A valid and reliable instrument can be
constructed for the systematic observation
of student nonverbal behaviors and behavior

changes in response to frustration.

Application of the Instrument

The testing of the validity and reliability of the observational
instrument requires the application of the instrument to a sample popu-
lation. Such application will also yield information on the relation-
ship between nonverbal behavior and frustration. The first step in
the investigation of both validity and the relationship between non-
verbal behavior and frustration is to confirm that there is some change
in student nonverbal behavior as a result of frustration. This leads

to the statement of the second hypothesis of this study:

Hypothesis Two. There is a difference in the nonverbal
behaviors elicited by students performing
tasks that are frustrating and those tasks

that are non-frustrating.

Both theoretical and experimental work on frustration suggests’
that frustration acts as a stimulus for a variety of affect states or
affect reactions. The affect that is induced by frustration is a.func-
tion of psychological type, situation, age, past experience, and other
variables. Depending on the student and the situation, frustration

may cause a variety of responses. Maier and Ellen (1965, p. 102) state



the situation éuccintly

Frustration theory postulates that behavior that is construc-~

tive, motivated, problem-solving, or goal oriented in

nature may suddenly be replaced by behavior that is hostile

(aggression), immature (regression), stubborn (fixation),

apathetic (resignation), or some combination of these...

Maier and Ellen further state that such reactions suggest that a
bimodal distribution of behavior data might exist in studies of frustra-
tion. This distribution, they suggest, might be labeled constructive
behavior versus frustrated behavior, even though both types of behavior
are frustration induced (Maier and Ellen, 1965).

Because of this variety of different affect responses, it is con-
jectured that some of these different modes of response would be seen
in student behavior and that analysis of the data should attempt to
differentiate between different modes of response. This leads to the

third and last hypothesis of this study:

Hypothesis Three: There is significant clustering of
' measured nonverbal behaviors elicited

in response to frustrating tasks.

Outline of the Study Design

The study was divided into two main parts or phases, the pilot

phase and the main study. Each of these phases are described below.

The Pilot Phase

The pilot phase was principally concerned with the ‘design of an
instrument. It included a literature review to identify nonverbal
behaviors other researchers have investigated and have shown to be
related either directly to student frustration or were related to
affect responses that aré theoretically related to frustration. Video-
tapes were made of a variety of students in a variety of situations

involving frustrating tasks. Observation of these videotapes was aimed



at identifying and defining as many as possible of the observed non-
verbal behaviors. At this time the mathematics subtest of the Peabody
Individual Achievement Test (PIAT) and the Peabody Picture Vocabulary
Test (PPVT) were selected as the tasks to elicit frustration.

At the end of the pilot study, the observational instrument was
constructed, and plans were made for the main study. Several additional
videotapes were made to simulate the conditions of the main study and
to work out technical problems related to the videotape recording of
the individualized testing. The devised observational instrument was
applied to all of the pilot videotapes to help make the definition of

behaviors objective and unambiguous.

The Main Study

In the main study, 39 eighth grade students were used. Each of
the students was videotaped during the administration of the two
individualized tests, the PIAT mathematics subtest and the PPVT. The
videotape records of this testing were systematically observed with
the observational instrument. Observations were limited to a one
minute segment of pre-frustrational behavior and a one minute sample
of frustrational behavior for each test. Data from the main study were
used to measure the interobserver agreement for the instrument. This
interobserver agreement is commonly used as a measure of the reliabi-
lity of an observational instrument.

The data from the pre-frustration and frustrational portions of
the testing were compared to determine the significance of behavior
changes and which specific nonverbal behaviors were most strongly
related to frustration. Finally, the frustrational behavior data were
submitted to cluster analysis in an attempt to identify specific modes
or different types of affect reaction elicited by the frustrational

testing.



Assumptions

The following assumptions are inherent in the study:

Nonverbal behavior is a significant part of a person's total
behavior that communicates and augments verbal communications in
a significant way.

There exists enough consistent nonverbai behavior that can be
identified and measured so that such behavior is amenable to
study.

Much of nonverbal behavior operates in such an unconscious or
automatic way that efforts to conceal feelings and attitudes have
limited effect on such behaviors.

Ffustration is the cause or stimulus for one or more unified and

dominant emotional states that are communicated through nonverbal

cues.
Limitations

The following limitations apply to this study:

The study will be limited to the use of available and willing
teachers and their students in the Corvallis, Oregon area.

The study is limited to the extent that the selected tasks repre-
sent tasks typical of classroom behavior.

The presence of a video-recorder and its operator may affect
behaviors in the classroom.

Observations and measurements are limited by the technical para-
meters of the. observational equipment and the limitations of

observer preception.

Delimitations

The following delimitations apply to the study:
The study will consider only selected student nonverbal behaviors

which will be selected for systematic observation by the following



criteria:

a. They are easily observable in the classroom setting;

b. They lend themselves to measurement in the qualitative or
quantitative sense with minimal instrumentation; and

c. They show promise of being somehow related to or predictive
of frustrational behaviors as demonstrated in the pilot study.

The study will make no attempt to examine mechanisms or models

for frustration or frustrational behavior. No attempt will ‘be

made to name the emotions associated with behaviors that are

induced by frustration.

No attempt will be made to change student behavior beyond the

manipulation of the tasks.

Definition of Terms

The following definitions are relevant to the study:

Frustration - The term frustration is used to denote a situation

in which a student is blocked from the attainment of a goal that

the student is motivated fo achieve and at least initially expects

to achieve.

Task frustration - Task frustration will denote frustration that

is caused when a student is motivated to complete a task but is

blocked from completing due to some aspect of task difficulty.

Gross affect ~ The term gross affect is used synonymously with

the term attitude.

Specific affect - Specific affect denotes more time dependent and

transient affect states. The term is used synonymously with the

texrm emotion.

Tasks -~ The term task will be delimited to certain specific tasks

after the pilot study. During the pilot study, tasks considered

will include but not be limited to:

a. Questions from selected individualized tests such as the
Peabody Individual Achievement Test (PIAT);

b. Mathematical puzzles;



10.

11.

10

c. Individualized instructional materials including laboratory
instructions; and
d. Computerized questions using an interactive computer program-
ming such as "Dialog". |
Frustrational behavior - Behavior that occurs simultaneous with
and'just following task frustration.
Nonverbal behaviors - Behaviors other than the explicit verbal
communication of speech. Nonverbal behaviors include primarily
body postures and movement including facial expression.
Nonverbal communications - Where nonverbal behaviors are related
to some message or aspect of a person's state of mind,  the non-
verbal behéviors are defined as communicating. Nonverbal communi-
cations assume only that nohverbal behaviors are related to some
message and that therefore detection of an implicit message is
possible. '
Anxiety - The experiencing of fear in the absence of any objec-
tive reason for fear or a reaction of fear where the source of
fear is not identified or not specific.
Frustrational testing ~ Testing where the student experiences a
large degree of failure. Usually testing at the end of a "power"
type of placement test, where questions are ordered from easy to
hard, is frustrational, since the testing continues until a

ceiling level is indicated. tThe ceiling level is usually defined

in terms of a high student error rate in a sequence of questions.
For the PIAT and PPVT, the ceiling level is defined as five wrong
out of seven or six wrong out of eight, respectively. In this
study the frustrated behavior sample observed was taken from this
ceiling level sequence.

Peabody Individual Achievement Test (PIAT) - An individualized
achievement test designed to obtain quick screening and placement
information on a student's achievement in reading, mathematics,
spelling, and general information. 1In this study only the

mathematics subtest of the PIAT was used in the main study. Where
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the PIAT is denoted, the mathematics subtest of the PIAT is
implied.

12. Peabody Picture Vocabulary Test (PPVT) - An individualized test
used to assess a student's recognition vocabulary but more often
to gain a quick assessment of a student's Intelligence Quotient
(IQ). 1In this study the PPVT was used as one of the tasks of the
main study testing. The testing was used only as a stimulus of
frustration and the obtained IQ scores were not used in the study.

13. Pre-frustration - The state during the start of the individualized
testing where the student is given easy questions and exhibits
correct responses. Usually at the start of individualized "power"
type placement tests, questions are easy and the testing is
specifically started so that a "basal lével" is indicated. This
basal level is usually defined in terms of a sequence of correct
answers. For the PIAT and PPVT the basal levels are defined as
five ‘and eight consecutive correct answers respectively. During
this study pre-frustrational behavior cbservation usually

included this basal level sequence.

Organization of the Remainder of the Study

The next chapter, Chapter II, is devoted to the background and
related literature and is divided into three sections. The first sec-
tion reviews nonverbal communications and nonverbal behavior litera-
ture with a focus on the definition on the scope and limits of non-
verbal communications research. It includes a review of common com-
munications research models, vocabulary, and theory. The second sec-
tion reviews the psychological theories of frustration and research
related to frustration. The third section examines the work performed
in educational research related to student nonverbal communications.

Chapter III presents the design of the study. The chapter is
divided into three sections - an overview of the study, the methods
used in the pilot study, and finally the design of the main study.

The discussion of the pilot study focuses on (1) the selection of the
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pilbt sample, (2) pilot videorecordings, (3) the development of the
observational instrument, and (4) a description of the observational
instrument. The discussion of the design of the main study includes
consideration of (1) selection of the subjects, (2) data gathering,
(3) selection of the behavior sample, (4) measurement of reliability,
(5) validity of the observational instrument, and (6) data analysis.
Chapters IV and V present and discuss the results of the study
Chapter IV describes the analysis of the data, presents the results of
the analysis and discusses the results relative to the hypotheses.
Results not directly related to the hypotheses are included. Chapter
V is devoted to a summary of the study, to conclusions and té recom-
mendations for future research. It further examines the relationship

of the findings of this study to other studies.
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IT. LITERATURE REVIEW

This chapter is divided into three major sections. The first
section reviews some important research findings and issues within the
field of nonverbal communications. It is important both to put the
present study into context and to establish a basis for the definition
of the two important terms, nonverbal communicafion and nonverbal
behavior. The definition of these terms is especially important in
laying the groundwork for arguments on the validity of the observa-
tional instrument developed in this study.

The second section reviews the literature related to frustration.
Again, this review is important to put the study into context and td
establish the definition of the term frustration as it is used in this
study.

The last section reviews the studies that more directly relate to
the present study. The goal is to provide a review of studies that are

most directly related to the problem of recognition of student frustra-

tion through the use of nonverbal behavior cues. The most similar

studies are presented in more detail so that the methodological and
theoretical similarities and differences to the present study are

apparent.

The Literature of Nonverbal Communications
and Nonverbal Behavior

Nonverbal Communications as an
Interdisciplinary Study

This section of the chapter reviews the literature of nonverbal
communications. This review focuses on issues that help to put the
present study into context and defines some terminology that is com-
monly used in the nonverbal communications literature. Especially

important are the definitions of the terms nonverbal behavior and
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nonverbal communications which are essential to the construction of the
observational instrument used in this study.

One of the problems in the review of all nonverbal communications
literature is the wide variety of sources of relevant literature. As
Harrison states, "...there is a growing -- although far-flung -- body
of research, representing several frames of reference" (Harrison, 1972).

Harrison lists some of the frames of reference and their major

interest areas (Figure 1).

SOURCE POINT OF VIEW
Natural Sciences Pan-human .
Anthropology Cultural
Sociology Social
Psychology Individual

Figure 1. ©Points of view in nonverbal communications literature
(adapted from Harrison, 1972).

To show how each of these frames of reference has contributed to non-
verbal communications literature, Harrison gave examples of‘major con-
tributions from each field. Darwin represented the natural sciences;
Hall and Birdwhistle represented anthropology; Goffman is a sociolo-
gist; and Davitz and Ruesch are psychologists.

Another totally different frame of reference that can be used to
view and organize the field of nonverbal communications is that of com-
munications theory. The distinction between communications theory and
the views of psychology, sociology, anthropology, and the natural
sciences listed above is primarily the difference between a focus on
process versus content in the communications. In fact, Harrison sees
the communications theory frame overlapping the other fields (Figure 2).

Another important source of literature relevant to nonverbal com-
munications theory is that of the theory of emotion and the theory of
the communications of emotion. Although much of the content of non-
verbal communications is beyond purely emotional communication, it is

clear that the communications of emotion is one of the most important
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Natural Sciences

Anthropology

Sociology

Psychology

Individual

Social

Cultural

Pan-Human

Communications
Theory

Figure 2. Communications theory frame of reference (adapted from
Harrison, 1972).

functions of nonverbal communications. Some of the most important
works in nonverbal communications literature are strongly interested in

this area of emotional communications, such as The Communications of

Emotional Meaning (Davitz, 1964), Interpersonal Messages of Emotion

(Dittman, 1972), The Expression of Emotions in Man and Animals (Darwin,

1872/1965), Emotion in the Human Face (Ekman, Friesen, and Ellsworth,

1970), and The Expression of the Emotions in Man (Knapp, 1963).

Considerations in the Definition of
Nonverbal Communications

Definition of the term nonverbal communications is not a simple
task and there is no clear agreement among researchers. As Harper,

Weins, and Matarrazo (1977, p. 2) stated,

...there have been a variety of approaches employed in
the study of nonverbal communications and, as yet, there
is no real consensus as to its exact definition, the
domain that it encompasses, or what the best research
approaches are.
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To better understand and appreciate the problems of definition of
nonverbal communication, several of the main issues and systems of
terminology that separate the various views of nonverbal communication
are given in this section of the chapter. The issues presented here
not only introduce concepts and vocabulary that will be used in the
definition of the present study, but lead to the definition of the
terms nonverbal communications and nonverbal behavior (NVC and NVB).
The definition of these terms are especially important since they are
essential to validity arguments used for the observational instrument

developed in this study.

Nonverbal Communication Versus
Nonverbal Behavior

The definition of the terms nonverbal behavior and nonverbal com-—
munications vary among the various researchers and theorists. Some
have stated that not all nonverbal communications involve behavior, and

thus that nonverbal behavior is a part of nonverbal communications

(Dittman, 1972). Barker and Collins state (1970, p. 344):

There has been a tendency to use the term nonverbal

communication synonymously with the term nonverbal

behavior. However, nonverbal communications is much

broader than nonverbal behavior.. A room devoid of

behaving, living things communicates atmosphere and

function. Static clothing communicates the personality

of the wearer.

Others seem to feel that not all behavior communicates, and thus non-
verbal communications is a term applied only to some nonverbal be-
haviors (Ruesch and Kees, 1956).

The point of view taken in this study was closer to the latter
viewpoint, that not all nonverbal behavior communicate. That is, we
may, for example, study a variety of nonverbal behaviors that we think
are related to anxiety and find that statistical testing is only able
to establish that a small number of the behaviors are actually related

to anxiety. It could then be stated that these few behaviors non-

verbally communicate anxiety. This point of view is dictated to some
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extent by the statistical design of the study. The test of which non-
verbal behaviors are associated with nonverbal communications of frus-
tration must reflect the pragmatic consideration of how well the
behaviors communicate the frustration of the student. That is, the
question of which nonverbal behaviors provide nonverbal communications
of frustration was the question ultimately answered and defined by

statistical testing.
Definition of Nonverbal

Some researchers are very strict in the interpretation of the
meaning of the term nonverbal. Mehrabian states (Mehrabian, 1972, p.
1):

In its narrow and more accurate sense, 'nonverbal

behavior' refers to actions as distinct from speech....

Most researchers are not as strict in the definition as Mehrabian might
like, however. The terms oral and verbal are slightly different and,
strictly speaking, the term nonverbal allows some license in the defini-
tion of nonverbal behavior so as to include some aspects of oral
behavior that are separable from the verbal message. Many of these
aspects of nonverbal behavior are included under the term "para-
language" .

Paralanguage usually refers to the qualities of voice that com-
municate information beyond the verbal content. The most common
research methods used in paralanguage research are the reading of
content-free passages of reciting the alphabet while trying to indi-
cate emotions of happiness, sorrow, anger, and so forth (Davitz, 1964).
Other researchers have used filtering methods which make the verbal
content unintelligible. Both methods have shown tﬁat some affective
meaning can be conveyed through the dynamics of tone, amplitude, and
timing.

Some researchers have further stretched the definition of non-
verbal perhaps to its very limits to include research into speech dis-

turbances and content analysis. Speech disturbances have been studied
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by several investigators, especially in relation to stress or ankiety.
George Mahl (1956) has developed a system for the classification and
recording of eight kinds of speech disturbances including word repiti-
tion, word omission, and stuttering. Such speech disturbances are
often included in the definition of nonverbal because like intonation,
speech rate, and other dynamics, they communicate some message or aug-
ment the verbal message and provide information about the sender.

Content analysis attempts to find meaning within the content of
the verbal message other than the explicit meaning. One major type of
content analysis is contingency analysis. As described by Dittman,
contingency analysis is a form of content analysis where (Dittman,
1972, p. 71-72):

...inferences are drawn not only from the total frequency

of occurrence of the various content categories, but from

the relative frequency of their occurrence in association

with each other....The investigator can infer not only the

fact of preoccupation with a topic but also some of the

qualities of this preoccupation from the other topics with

which it is associated.

Obviously including such contingency analysis into the definition of
nonverbal communication may be stretching the definition to its
limits.

Some researchers go even further in their unwillingness to sepa-
rate verbal from nonverbal communications. Birdwhistle (1970), for
example, believed that much of nonverbal communications is interrelated
and tied to verbal communications so that study of nonverbal communica-
tions without considering verbal behavior is inappropriate. Knapp com-
ments (1978, p. 3):

...It is not easy to dissect human interaction and make

one diagnosis which concerns only verbal behavior and

another which concerns only the nonverbal behavior....

Some of the most noteworthy scholars associated with non-

verbal study refuse to segregate words from gestures and

hence work under the broader terms communication or face

to face interaction.

Interestingly, Mehrabian (1973) solved this problem of definition in

his book Nonverbal Communications by abandoning the terms nonverbal
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behavior and nonverbal communication in favor of the terms implicit
communications and explicit communications.

This study used a relatively strict interpretation of nonverbal.
Although it was recognized that by separating nonverbal from verbal
parts of the communication most of the communication may be lost.
Again this point of view was influenced by the design. The nonverbal
behaviors used in the observational instrument were delimited to those
behaviors that were more easily identified and measured in an objective
manner without significantly affecting the subject. For this reason
paralinguistic variables and content or contingency analysis were not

extensively considered.
The Shannon-Weaver Model of Communications

Communications theory has -adopted and adapted many models and con-
cepts from electronic communications systems theory to describe thé
communications process. Although much of the electronic theory was
developed for specific application to electronic communications, the
success of the theory and the appeal of some of the concepts in the
model has led to it's great influence in the field of communications
as a whole. In turn, much of the theoretical modeling of the process
of nonverbal communications has been influenced by these same concepts
and vocabulary. Much of this vocabulary is based on the so-called
Shannon-Weaver model of the communications process.

The Shannon-Weaver model was first presented in Shannon and

Weaver's, The Mathematical Theory of Communication (1949). The basic

model is shown in Figure 3. In the nonverbal communications litera-
ture, the Shannon-Weaver model of communications is often assumed, and
the vocabulary'used in such literature includes terms from the model
such as encoding, decoding, channel, source, receiver, and noise (Ekman
and Friesen, 1972; Knapp, 1975; Dittman, 1972).

Dittman, in his book The Interpersonal Messages of Emotion (1972),

has been the most ambitious in applying the Shannon-Weaver model to the

modeling of a theory of emotion which is closely tied to the field of
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Sending Receiving
Person Person
Source {(encoded message) | > Channel

+ Decoder
Source Channel ¥
Encoder User Decoder

+ +
Channel N User
Encoder

Figure 3. The Shannon-Weaver model of communications (adapted from
Dittman, 1972, p. 24).

nonverbal communications. In his book, Dittman looked at the implica-
tions of concepts from the Shannon-Weaver model such as cross-talk,
noise, multi-channel communications, interference, coding, and measure-
ment of information. Although Dittman admitted that all of these con-
cepts from the models of electronic communications did not adapt well
to the modeling of the communications of emotion, many of the concepts
were quite interesting and have stimulated much interest and discus-
sion. His work has been commonly cited in current nonverbal communica-
tion literature.

To better understand how the Shannon-Weaver model is used in the
nonverbal communications literature, several of the key vocabulary
words arising from this model are explained below. These terms are
commonly used in description of nonverbal communications processes and
research.

"Encoding" and "decoding" are two terms which refer not only to
the processes of encoding and decoding, but also to two types of
experimental design. An encoding design is one in which the nonverbal
behaviors are observed as dependent variables in the study. For
example, subjects may be placed in social situations with someone they
do not like and their nonverbal behaviors observed as the dependent
variables. These behaviors may be contrasted with a control situation‘
where the same people are observed in the same situation with people

about whom they feel neutral or positive.
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In contrast, in a decoding study, the dependent variable is some
result of the decoding process, such as the receiver's inferred atti-
tude, judgement, or feelings. For example, the experimental subjects
may watch a videotape of actors who try to communicate several emotions
nonverbally. The subjects are then asked to identify the emotions from
their own judgement of the nonverbal behavior. Other decoding studies
have used naturally occurring facial expressions or facial expressions
that were the result of some controlled stimulus such as a story or
film. Both motion picture film or videotape and still pictures have

been used to provide the nonverbal stimulus.
Communication Specificity

Communicative speéificity is a term that may have originiated with
Dittman (1972). Dittman refered first to a definition of the term
"language" as "...a system of signs, universally applicable, whose use
is agreed upon by members of a group” (Dittman, 1972, p. 78). In this
definition, "system" implied the use of some definite organization,
grammar or syntax in which the signs were used. Dittman then defined
the term "communicative specificity" as a continuum in which language,
or communications using a language base, is at one end of the continuum.
Spoken language is the best example of communication high in communi-
cative specificity. Perhaps a computer language would be one of the
highest forms of communications in terms of this specificity.

Several interesting problems appear in the application of this
concept of communicative specificity to nonverbal behavior. For
example, if high communicative specificity is assumed then simple
experimental designs are not appropriate. If communicative specificity
is high, attempts should rather be made to identify the grammar and
complex organizational relationships that exist. Argyle (1975, p. 15)
has stated that "Investigators who believe that nonverbal communication
is a structured system of communication like a language have used dif-

ferent, and non-statistical approaches."
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" Because of the simple nature of the statistical testing involved
in the present study, no grammar or organization of the different non-
verbal behaviors was assumed. No special sequence of behaviors was
assumed or tested for. The degree of comﬁunicative specificity as

defined above was therefore assumed to be low and was not tested in

this study.
Awareness and Intentional Control

Dittman (1972) and Argyle (1975) specifically apply the question
of awareness in the process of nonverbal communication to both the
awareness of the sender and the awareness of the receiver. This ques-
tion of awareness may also consider the degree of awareness and the
question of awareness of the behavior versus awareness of what the
behavior may communicate. The sender may or may not be aware that some
behavior is significantly related to the emotion of anger for example
and may or may not be aware when he or she is exhibiting that particu-
lar behavior. To the extent that people are not always aware of some
behavior such as finger-nail biting, awareness can be considered to
vary in degree.

It is certainly true that most adults are aware of certain non-
verbal communications even if they are not always aware when they are

used. Books such as Body Language by Fast (1970) and How to Read a

Person Like a Book by Nierenberg and Calero (1971) have communicated

some of the more interesting results of nonverbal communications
research to the lay public. However, awareness of nonverbal behavior
does not necessarily cause significant behavior change. It is true
however that some interest in nonverbal behavior research stemsvfrom a
desire to maintain more intentional control over nonverbal behavior.
Awareness may be one step toward intentional control.

Both awareness and intentional control are important considera-
tions in the theory and definition of nonverbal communication. For
example, we may wish to control the communications either (1) by

"acting happy" or (2) by smiling, talking more, and not frowning. In
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the first case the control may be accomplished without analysis of what
specific behaviors are being used. 1In the second case the control
focuses on the control of specific¢ behaviors.

Intentional control has been the subject of several investigations
concerning how such control of nonverbal behavior can be used to
deceive. Mehrabian (1972) and Ekman et al. (1970) have investigated
‘deception. Both of these investigators were concerned with the
phenomenon of "leakage", or the degree to which the subject's true
feelings are expressed even when they are trying to hide their feel-
ings. Another area of research related to intentional control is the
important consideration of whether acted or posed nonverbal behaviors,
which have often been used in nonverbal communications research, are
significantly different from nonverbal behaviors used in everyday
situations. In other words, is the use of actors valid in these
experiments? This research seems to show that acted behaviors are
quite similar to spontaneous behaviors but are probably significantly
exaggerated and easier to judge accurately (Frijda, 1973; Allen and
Atkinson, 1977).

Psychologists are especially concerned with the research on inten-
tional control since the ideas of Freud and others indicate that we -
cannot conceal our feelings totally and that much of the leakage of
our feelings is communicated nonverbally. Almost ironically, psycholo-
gists often attempt to consciously control their own nonverbal
behaviors to manipulate the doctor-patient relationship and to facili-
tate the most therapeutic environment.

Intentional control and awareness are important considerations in
experimental design because if nonverbal behaviors may to some degree
be controlled by the subject, knowledge of the experimental situation
bcan affect the experimental results. Questions of intentional control
and awareness of NVC are delimited from the study although it was
assumed that NVB of students is affected and somewhat limited by

informally learned social constraints.
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Psychophysiological Responses

Some or all psychophysiological responses can be considered to be
within the definition of nonverbal communication. It is certainly
clear that changes in heart rate, respiration, skin conduction, and
other phenomena such as blushing do communicate something about the
state of the individual. These responses, however, although less
susceptible to intentional control, are low in communicative specifi-
city. These same respbnses may occur under a variety of mental states,
and therefore they may only supply one isolated bit of information that
by itself communicates little and that can only be interpreted in con-
junction with other information.

Perhaps the main problem with the inclusion of such psychophysio-
logical behaviors with othér nonverbal behaviors is the requirement of
instrumentation for their accurate detection. Dittman states (1972,

p. 115):

The cases in which these (physiological) responses can

be seen and thus considered to carry interpersonal mes-

sages of emotion in free social situations are probably

rare for most individuals,...For the most part, investi-

gators have bypassed the more visible and audible psycho-

Physiological responses... and have concentrated on those

which require laboratory instrumentation to be detected.

It is especially true that for educators and others in the helping
professions the use of such instrumentation may cause more problems
than is justified by the additional information gained.

In spite of these problems, several examples of the use of these
physiological responses as nonverbal communication exist. For example,
biofeedback instruments are popular aids in the assessment of relaxa-
tion and a trained clinician may observe respiration rates unobtru-
sively to assess hyperventilation of some anxious patients. Instru-
mentation for the assessment of physiological response was not used in

this study.
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Major Research Studies and Strategies
in Nonverbal Communications

This section of the chapter reviews some of the major research
efforts in the field of nonverbal communications. An attempt is made
to point out and contrast some of the most common research methods in
the field, especially as they help to provide groundwork for the study
pPresented here.

For an overall view of reéearch in nonverbal behavior and non-
verbal communications, several excellent books have appeared within
the past few years. Three of the most comprehensive books are:

Nonverbal Behavior: The State of the Art by Harper, Weins, and

Matarazzo (1978); Bodily Communications by Argyle (1975); and Nonverbal

Communications in Human Interaction by Knapp (1978). Several other

books that are listed in the bibliography include excellent literature
reviews but may be limited or biased by the particular research
interest of the authors (Mehrabian, 1973; Ekman, Friezen and Ellsworth,

1972; Scheflen, 1972).
Early Research

Much of the original research into nonverbal communication of
emotion was related to some question about the range of human emotion
and attempts to identify the number of discrete or basic emotions that
are commonly expressed (Ekman et al., 1970). In addition, some of the
first research asked questions about the cross cultural recognition of
facial expression of emotion. Researchers also have investigated (1)
how much expression of emotion is a learned cultural phenomena, (2) how
much emotional expression is innate, and (3) how emoﬁional expression
has evolved and what evolutionary advantage it affords. Many of the
studies were decoding studies or ethological studies where photographs
of facial expressions were used as stimulus material. Subjects were

often asked to judge what emotion was being expressed.
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As a result of early research, several ideas about the nature of
facial expression of emotion have been fairly well established. These
include the following:

1. Most facial expression involves a common set of facial expressions
that are cross cultural and related to a finite number of basic
emotions;

2. In most cultures there are display rules which may significantly
modify or change the open display of certain emotions in specific
social situations; and

3. Many of the facial expressions may be fairly reliably decoded even

when presented only in a single photograph.

Facial Communication of Emotion

Most of the research relating expression of emotion and nonverbal
communication has concentrated on facial expression. It is fairly well
agreed that the face is the primary or most important source of non-
verbal behaviors that connotate emotional expression. Ekman and
Friesen (Ekman et al., 1970, 1971, 1975) are two principal contributors
to the literature for this area of investigation, although perhaps. the
first major work on nonverbal communications of emotion was Darwin's

Expression of the Emotion in Man and Animals (Darwin, 1872/1965). Most

of the work of Ekman and Friezen has been presented within their two

books - Emotion in the Human Face: Guidelines for Research and Integra-

tion of Findings (1970) and Unmasking the ‘Face (1975).

Ekman and Friesen (1972) performed research aimed at identifying
the specific aspects of facial expression that make accurate identifi-
cations of emotions expresséd through facial expression possible. This
research has led to the development ofythe Facial Affect Scoring
Technique (FAST) which allows identification of emotion in facial
expression from specific information about the position and movement
of the mouth, eyebrows, chin, eyes, and so on (Ekman, Frisen and

Tompkins, 1971).
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Mehrabian (1972) performed some related work on the expression of
emotion through facial expression using factor analysis. The factor
analysis research was also a decoding study, and again photographs of
facial expression were used as stimulus materials. However, the sub-
Ject was asked to rate each of the expressions in the photographs in
terms of a wide range of descriptive terms. The resulting data on rat-
ings for a wide range of pictures were used in a factor analysis of the
expressed emotions.

Mehrabian identified three major factors in facial expression.
These factors were labeled as positiveness, potency or status, and
responsiveness (Mehrabian, 1972). Mehrabian saw these factors as
important and basic to all nonverbal behavior and not just to the
expression of emotion. Further, he theorized that they emerge as the
important relevant dimensions because "...nonverbal behavior is a
developmentally earlier and more primitive form of communication that
man shares with animals" (Mehrabian, 1972, p. 14).

Mehrabian (1972) has also performed some encoding studies where
data were taken on the basis of careful observation of a variety of
nonverbal behavior cues. Although his observational instrument and
techniques were well documented including data on interobserver agree-
ment and other validity information, they were influenced by his con-
ception of the three important factors in nonverbal behavior and
include relatively few measurements on facial expression. His
observational instrument tended to focus on more posture and position
cues of the whole body rather than specific information about facial

expressions.
Studies in Psychiatry and Counseling

Much of the interest in nonverbal communication has been prompted
by questions of communications in the psychotherapeutic setting. The
literature contains many references to indirect communications in the

therapeutic setting. But only recently has much careful experimental
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research been directed at the statistical validation of some of the
questions that arise from this application of nonverbal communications.

An example of such research is in the work of Mahl (1956). He has
conducted several studies aimed at the validation of some ideas about
the occurrence of speech nonfluencies of psychiatric patients. This
research is best described as a type of encoding study where the non-
fluencies of speech are the dependent variables.

Another example of research related to the counseling setting
comes from the work of Matarrazo and Wiens. In one study a confederate
acting as the interviewer used head-nodding during the experimental
portion of a standardized interview. The effect of increased head
nodding was shown to be significantly longer durations of speech by the
subjects used in the interview (Matarazzo and Weins, 1972).

Interest in nonverbal behaviors by psychologists and therapists
has traditionally been limited to the manipulation of the therapist-
patient relationship and to the development of increased sensitivity to
implicit communications in the course of the therapeutic dialogue. 1In
more recent research there has been some interest in measurement of the
decoding and encoding of nonverbal behaviors by psychiatric patients.
Observation and analysis of patient nonverbal behavior has been thought
to be a help in the diagnosis of certain mental disorders, and some
have hypothesized that direct work on the improvement of nonverbal com-
munications skills would be therapeutic in many cases (Harper,

Matarazzo and Wiens, 1978).
Ethological Approaches

Much of the current research in nonverbal behavior was accom-
plished in controlled experimental settings. However, many of the
earlier research studies were based on observation of behavior outside
the laboratory. The work of Darwin was typical and the methodology was
traditional in anthropological study (Darwin, 1872/1965).

In nonverbal communication literature the non-experimental methodo-

logy persists and has gained somewhat in popularity through the use of
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film and videotape recording. Birdwhistle and his followers have
traditionally believed that the key to understanding of nonverbal com-
munications was to be found in careful study of short samples of be-
havior studied again and again (Argyle, 1975; Knapp, 1978; Birdwhistle,
1972) . Of such ethological methods Argyle (1975, p. 15) stated:

This has been successful in the study of animal communi-

cations, and the statistical probability that one act

will lead to another can be measured. The method has also

been successful in studying the sequences of nonverbal

communication on that accompany speech. A number of

investigators have analyzed these processes in great

detail, by frame-by-frame study of short periods of film.

Birdwhistle has concentrated on trying to establish a vocabulary
of nonverbal signals and the rules through which they operate. To try
to understand the relationship between the different events in a
sequence of nonverbal behaviors, he has studied film over and over
frame-by-frame (Birdwhistle, 1972). Scheflen, a student of Birdwhistle,
has used similar methodology in the study of nonverbal behavior and
it's role in the regulation of social interaction (Scheflen and Sheflen,
1972) . '

An example of current work in the study of nonverbal behaviors and
communications in animals that has used an ethological approach is the
work of Jane Lawick-Goodall (1968). She has studied nonverbal communi-
cations among several categories of primates including chimps and wild

dogs (Argyle, 1975).

Frustration Theory

The term frustration and the theory related to frustration have

evolved over the past 50 years. 1In his book, Frustration: The

Development of a Scientific Concept, Lawson (1973) presented a history

of the development of the concept of frustration as it has been used in
psychology over the past fifty or more years. Lawson contended that
the use of the term frustration in the early literature of psychology

was often vague but close to the every day or vernacular definition.
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Since then, the definition of frustration has been made more and more
precise, although the definition may have varied somewhat in different
schools of psychological thinking. Although the term frustration is
still sometimes used in the vernacular within psychological literature,
the term often refers to some very specific theories and definitions
which are different from our everyday use of the term.

In psychological literature frustration almost uniformly refers
to a stimulus situation. A rough definition of this stimulus situa-
tion is the blocking of the subject from the attainment of some
expected or desirable goal or the blocking of the subject from the
attainment of some goal that has been reinforced in the past. With
this preliminary definition of frustration in mind a brief chronologi-
cal review of some of the most significant and influential research and
theory of frustration is presented to put the definition of frustration
used in this study in perspective. Differences in the theories and

research methodologies are discussed.

The Rosenzwelig Picture-Frustration Test

The Rosenzweig picture frustration test was developed by Rosenz-
weig in the early 1930's. This test was a projective test in the
tradition of the thematic apperception test or the Rorschach ink blot
test (Rosenzweig, 1945; Lawson, 1973). To Rosenzweiq, frustration was
caused by three types of situations - privations, deprivations, or con-
flicts. 1In his test, pictures were presented to show frustration
situations. The subject was asked to state how they would respond to
each situation. Rosenzweig developed a category system for the clas-
sification of each response. The classification system was based in
Freudian psychology and included categories of adequate-inadequate,
direct-indirect, defensive-perseverative, and specific-nonspecific.
Rosenzweig used the term frustration tolerance in the assessment of
testing results and hypothesized that tolerance of frustration was

basic to the definition of a well adjusted person (Rosenzweig, 1945).
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The picture frustration test has enjoyed some continuing popu-
larity; Rosenzweig has continued his own research and writing, compar-~
ing cultural differences and collecting data on special populations.

In the early 1950's a children's version of the picture frustration
test was developed by Rosenzweig which stimulated new research on the
developmental aspects of children's reactions to frustration (Angelino,
1951; Rosenzweig, Fleming and Rosenzweig, 1954). Since many psycholo-~
gists feel, as Rosenzweig did, that the ability to deal with frustra-
tion is aniimportant indicator of emotional maturity and adjustment,
research into development of frustration reactions and frustration
tolerance has wide interest.

Naturally, there is some difference between a projective test of
frustration response and direct observation of observational response.
For this reason, the results of such a projective test, although valid
for some purposes, may not provide accurate data on the actual response

of many subjects.

The Study of Barker, Diempo, and Lewin

In the mid 1930's an important study was conducted and reported
by Barker, Diempo and Lewin (1941) in which -direct observation of the
reactions of children to frustration was used. Their stated objective
was to attempt to observe regression induced by frustration.

In their experiment preschocl age children were allowed to play
with a variety of toys in a playroom. The children were observed first
to determine their developmental level. Some of the toys were identi-
fied as being more desirable, based on the children's reaction and
frequency of use. 1In their main experiment, a glass barrier was placed
in the play room which blocked access to part of the room and most of
the desirable toys. The behavior of the children was then observed and
recorded in written notes. Much of the behavior was classified into
simple categories, and although little statistical analysis was done
with the data, some regressive behavior patterns were noted in the

reactions of the children. A large part of the study was basically
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ethological in method, and results were primarily based on the observa-
tions and subjective conclusions of the researchers.

This study has been frequently cited and certainly has beeh
influential in the development of some of the basic ideas about frus-
tration. Although their research inspired some follow-up study, the.

original study is more frequently cited today (Lawson, 1973).

The Frustration-Aggression Hypothesis

The work of Rosenzweig and the study of Barker, Diempo, and Lewin
led to several hypotheses concerning frustration. One important
hypothesis was the frustration-aggression hypothesis. Dollard was a
major contributor to this theory (Dollard, Doub, Miller, Mowrer and
Sears, 1939; Miller, 1941). The idea that frustration sometimes led to
negative behavior has been almost an universal assumption. The
frustration-aggression hypothesis basically stated that although be-
havior caused by frustration is not always aggressive, aggressive
behavior is caused by frustration. This notion that all aggressive
behavior is caused by frustration is not easy to dispute if the notion
of cause and effect or stimulus and response is allowed to include more
than immediate temporal relationships. In the limit, frustration in
childhood could cause aggressive behavior -as an adult.

The frustration-aggression hypothesis has been popular in psycho-
logy and is still widely accepted today. Although current research
acknowledges the role of hormones and instinctual behavior in looking
for causes of aggression, most psychologists still look for frustration

as the specific stimulus for episodes of aggressive behavior (Morris,

1977) .

The Frustration-Fixation Hypothesis

The Rosenzweig picture frustration test includes in the classifi-

cation of reactions to frustration the defensive-perseverative
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dimension. If the defensive mode is aggressive, the perseverative mode
suggests fixation.

In 1949 Maier published a book on his experimental work that had
as its focus the presentation of the frustration-fixation hypothesis
(Maier, 1949). Maier's operational definition of a frustrational
situation was one in which no adaptive, goal-oriented behavior can
develop in which the subject must continue to respond. His major
experimental technique was a forced-choice situation in which a rat
was forced to jump from a pedestal to one of two doors. One of the
doors was locked; when the rat hit that door, it would fall four feet
to a net below. The other door was open. Maier trained his rats to
respond to a variety of clues as to which door was open. However, in
his experiment he tricked the trained rats so that the clue was no
longer valid; the previously correct response met with a locked door.
Maier found that instead of learning the new situation the rats usually
became fixated on the old correct response. In some cases they became
so fixated they repeatedly jumped toward one door without regard to the
clues. Although there has been criticism of both the expérimental
methods and the conclusions of this experiment, the notion that fixa-

tion is frequently related to frustration has been widely accepted.

Frustration and Behaviorism

Rosenzweiqg (1945), Barker et al. (1941) and Maier (1949) treated
frustration as a unique phenomenon. Maier especially stressed the
uniqueness of the frustration-fixation phenomena. However, many of the
critics of Maier argued that frustration was not a unique phenomenon,
and in the spirit of the growing fascination with behaviorism, frus-
tration experiments were reviewed to try to explain the phenomena
through several simpler mechanisms.

The work of Skinner was significant to the behaviorism movement in
American psychology. In its purest form behaviorism stressed viewing
all human behavior as learned. He treated the human subject in experi-

ments as a black box and stressed the use of tightly controlled
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experimentation in the laboratory where relationships between variables
could be studied one at a time. As experimental results started to
appear from this laboratory work, behavioristic psychologists often
ignored more complex human behavior on the grounds that experimental
work should explore the most simple behavior mechanisms first. They
attempted to explain complex behavior in terms of a string of more
simple stimulus—respbnse (S-R) relationships.

In the research of the past 20 years, the study of frustration as
a unique phenomena has been largely ignored bécause of the influence
of behaviorism. When the term frustration has appeared in the recent
psychology, it has been used primarily in one of two ways. First,
where the term appeared in the less behavioristic literature such as
social psychology or psychotherapy, it was freguently used in the more
vernacular sense or in much the same way as more classical psychology
used the term frustration. The current interest in the picture frus-
tration test reflects this view. Second, in current literature the
term frustration has taken on special meanings, different from the
vernacular, especially within the literature of learning theory and
other more behavioristic areas of psychology. The most common of these
special usages are {l) the "frustration effect", and (2) frustration as
a mediating variable.

The frustration effect is related to a phenomenon seen in a maze
experiment with rats. In the experiment, the maze is a long runway
that leads to a chamber at the midpoint where a food reward is given
and finally to another chamber at the end of the runway where more
reward food is given. After a rat has learned the maze and becomes
acclimated to the reward situations, the frustration effect refers to
the phenomenon that occurs when reward usually given at the central
chamber is stopped. The rat runs, on the average, faster in the second
leg of the runway toward the final chamber. The frustration experiment
has been replicated a number of times with several variations and is
still the focus of current research studies.

Lawson (1973) pointed out that behaviorism has had trouble using

the simple S-R model to explain this and several other related
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phenomena and that is why the frustration effect experiment has
demanded so much attention. The related phenomena Lawson listed are
the failure to explain why resistance to extinction of behavior is
greater (1) when intermittent reinforcement is used, (2) when the
response requires greater rather than less effort, and (3) when delayed
rather than immediate reinforcement is used. "These facts are true in
spite of the fact that experimental subjects can be shown to preferxr
continuous, immediate reinforcemént of a response requiring little
effort" (Lawson, 1973; p. 36).

In some of the behavioristic theory frustration is seen as an

intervening variable. In models of complex behavior frustration can

be hypothesized to be an internal state or response which causes cer-
tain response behavior. Brown and Farber (1951) have used such an
approach in extending Hullian models of behavior. In their work,
frustration was described as "...the consequence of either (1) the
simultaneous activation of two competing excitatory tendencies, or (2)
the presence of a single excitatory tendency and an opposing inhibi~

tory tendency" (Brown and Farber, 1951, p. 153).

Common Frustrational Tasks

In research on frustration, different theoretical definitions of
the term frustration have been used. In experimental research these
definitions must be operationalized through the construction of a
frustrating situation. The structure of these frustrating situations
ultimately defines frustration in the empirical literature.. Over the
years several common experimental situations have been used to frus-
trate the organism or subject being studied. Lawson (1965) provided
the following list of commonly used situations in frustration research:
1. Non~reinforcement after a history of reinforcement;

2. Prevention of completion of a reinforced response sequence;

3. Prevention of a response aroused by goal stimuli;

4. Delayed reinforcement;
5

. A change in incentive conditions;
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6. Failure; and

7. Hypothetical frustrating situations.

Pareek (1964) listed several specific tasks that have been used in

psychological research to investigate frustration in humans. These

tasks included the following:

1. Stopping a movie at the climatic point;

2. Blocking a fire exit during a fire alarm;

3. Use of a pegboard game where half of the subjects were provided
with pegboards that could not be completed;

4. Asking a subject to recall a sequence of numbers where the digit
span was too difficult; and

5. Falsifying test scores.

Student Nonverbal Behavior and Frustration

The two previous sections of this chapter present the background
and theory in the two topics of nonverbal communications and frustra-
tion. This section reviews major studies of student nonverbal behavior
and student frustration. The aim is to present briefly some of the
studies and literature that are most directiy related to the present

study.

Betts and Frustration in Reading Education

In reading education the term frustration sometimes is used in
the everyday or vernacular sense of the word but is sometimes used with
a special meaning. One special usage of the term frustration is in the
definition of the frustrational reading level.

Betts (1957) is usually given credit for the definition of the
frustrational reading level. His popular remedial reading textbook
presents a testing procedure for obtaining a quick and informal
evaluation of reading ability called the Informal Reading Inventory

(IRI) . On the basis of the IRI test results the student is given a
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grade level score for his independent reading level, his instructional
reading level, his frustrational reading level, and his hearing capa-
city. The student is first presented with a short reading selection to
read silently, then with a smaller sample of the passage to reread out
loud, and finally with some comprehension questions over the material
in the reading passage. This procedure is repeated with harder and
harder reading selections until the oral reading mistakes and compre-
hension scores indicate the student has reached the frustrational read-
ing level. The frustrational reading level is defined as that selec-
tion where correct oral word recognition is 90 percent or less and com-
prehension is 50 percent or less. The next two or three more diffi-
cult passages are read to the student by the examiner, and the compre=
hension questions are asked to see if the.student understands the more
difficult vocabulary and content when given orally. This determines
the hearing capacity. A large difference between hearing capacity and
frustrational reading level often indicates a high potential to gain
quickly from remedial reading instruction.

The term frustration, as used in this reading level definition,
is similar to psychological definitions of frustration. The student
is blocked from the attainment of a desired goal. In the case of the
reading frustration, the student is blocked by lack of decoding skills
and vocabulary from reading and comprehending the selected passage.

Of special interest to the present study is Betts' listing of
related behavioral characteristics of each level of reading. In his
text Betts listed student behaviors that he associated with each level
of reading difficulty such as independent, instructional, and frus-
trational. These characteristics are not formally used in the scoring
of the IRI but do act as a further check on the students' ease of read-
ing in each of the passages selected. The student behaviors that Betts
identified are listed in Figure 4. The list of behavioral characteris-
tics suggests that Betts recognized the significance of nonverbal be-
havior as a fairly reliable indicator of student frustration.

Interestingly, the student nonverbal behaviors have not been emphasized
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Independent Reading Level (Basal Reading Level)

Criteria: Word recognition - 99%; Comprehension - 90%
Behavioral characteristics:

Rhythmical and expressive oral reading

Accurate observation of punctuation

Acceptable reading posture

Silent reading more rapid than oral

No evidence of: Lip movement; finger pointing; head movement;
vocalization; sub-vocalization; anxiety about
performance

Instructional Reading Level

Criteria: Word recognition - 95%; Comprehension - 70%
Behavioral characteristics:
Same as independent reading level

Frustrational Reading Level

Criteria: Word recognition - 90% or less; Comprehension - 50% or less

Behavioral characteristics:
(May show one or more of the following behav1ors)

Abnormally loud or soft voice

Increased tendency to stutter

Inaccurate observation of punctuation

Frequent requests for help

High pitched voice

Lack of expression in oral reading

Arythimical or word-by-word reading

Lip movement or sub-vocalization

Substitutions, repetitions, omissions, or word reversals

Tension as seen by frowning, blinking, excessive and eratic body
movements, "nervousness", and/or faulty breath control

Withdrawal as seen by non-interest in selection, unwillingness to
continue, refusal to continue, and/or attempts to distract the
examiner's attention.

Figure 4. Behavioral characteristics associated with reading at three
levels (adapted from Betts, 1957; and Johnson and Kress,
1965) .
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as part of the criteria in the determination of the reading levels or
for the recognition of frustration within the remedial reading setting.

The list of behaviors associated with the different reading abili-
ties has been either overlooked or substantially reduced by many
authors in reading education (Johnson and Kress, 1965; Guilliland,
1974) . This may be due to the fact that only the quantitative scoring
of comprehension and word recognition are used in the actual assessment
of reading abilities.

One interesting study related to the IRI compared the accuracy of
the determination of frustration level by two alternative methods for
scoring the accuracy of the oral-reading word recognition. The issue
was whether word repetitions should or should not be counted as mis-
takes in the word recognition scoring. A trained polygraph operator
was used to independently judge the point in the testing when the
student experienced frustration. The frustrational level was deter-
mined by the two alternative scoring methods and by the polygraph
operator independently. This study and several other studies have
found significant agreement between the IRI and polygraph determined
frustration (Rugel, 1971; Ekwall, 1974a, 1974b). Further, this type
of study validated the notion that there is some significant change in
the internal state and/or affect of the student as reading frustration

occurs.

The Study of Jecker, Maccoby, and Breitrose

The major goal of the Jecker, Maccoby, and Breitrose (1965) study
was to test whether or not inservice training in the recognition of
nonverbal cues could improve the decoding ability of teachers. The
specific decoding task was the judgement of student facial expression
to determine level of student comprehension.

In their study, students' facial expressions were videotaped in a
classroom setting while short lessons were presented to the students.
The lessons were either easy or hard. At the end of each short lesson,

comprehension questions were asked to check student
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comprehension. Short segments of videotaped behavior of the students
were then spliced together and shown to teachers who were asked to
judge whether the student looked as though he/she was listening to the
easy or hard lesson. The accuracy of the teachers' judgemenfs was
defined as the proportion of correct judgements.

Inservice training was then given to the experimental group of
teachers. The training mainly involved the use of a checklist of non-
verbal behaviors while viewing a number of similar practice videotapes.
The accuracy of judgement of the teachers was assessed after the in-
service training for both the experimental and control groups. Analy-
sis of the data indicated that a small but statistically significant
improvement in the accuracy of the teachers' judgement or decoding
skill was attained as a result of inservice training. Another impor-
tant outcome of this study was the data on the decoding accuracy of
teachers. This data implied that the students' nonverbal behaviors did
provide significant communications of student comprehension in the
classroom. 1In the report of their study, the authors did not speculate
on the link between student comprehension and nonverbal behavior. In the
present study the assumption is made that part of the link between
student comprehension and nonverbal behavior is frustration. Because
of the use of very easy and very hard stimulus situations to elicit
the student reactions, the judgement of comprehension may be equivalent
to the judgement of student frustration. Further discussion of the
similarities between the Jecker, Maccoby and Brietrose study and the
present study is presented in Chapter V where some results are compared.

The nonverbal behavior checklist used in the inservice training of
the teachers was far from being an objective observation instrument.
However, it was constructed by trained psychologists, and because of
the significant outcome of the study, this list provided important
clues for the development of a classroom observation instrument in this
study. The Jecker, Maccoby and Brietrose checklist is included as

Appendix 1IV.
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The Studies of Allen and Others on
Decoding Ability

A series of studies conducted by Vernon Allen and his associates
have adapted the basic design of the Jecker, Maccoby and Brietrose
study to investigate the decoding abilities of various groups of sub-
jects under a variety of conditions (Allen and Atkinson, 1970, 1977;
Allen and Feldman, 1975; Allen and Brideau, 1977). For example, one
study compared the ability of third grade students, fifth grade stu-
dents, and adults in the decoding of the nonverbal behavior of third
grade students. The third grade students used in the decoding task had
been videotaped while viewing both easy and hard lessons (Allen and
Feldman, 1975). Another study compared the skill of parents in decod-
ing the nonverbal behavior of their own and other parents' children
(Allen and Brideau, 1977).

Some of the work of this research group has been aimed at observ-
ing differences in encoding and decoding of the nonverbal behavior when
the students are in the experimental situation versus when they are
asked to role play or act as they would in the easy-hard lesson situa-
tion (Allen and Atkinson, 1977). This study found that the student
actors tended to overplay emotion and were easier to judge correctly.
This is an important issue since many of the early research studies
used actors to portray emotions nonverbally, and the use of actors and

role play is still common in nonverbal behavior research.

Eggen's Study

Eggen (1972) investigated nonverbal behaviors and student affect.
The aim of his study was to systematically measure nonverbal behaviors
elicited by students who expressed positive affect toward the science
teacher and science class. The same observations were made on students
who expressed negative affecf toward their teacher and class. Students
with mixed or neutral attitudes were not used in the study. The be-

havior of the positive and negative students was videotaped over a
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period of time and the behavior was then analyzed using Eggan's obser-
vational instrument.

Statistical analysis of the data from the observations in Eggen's
study showed a significant relationship between selected nonverbal
behaviors and student affect. 1In this study the focus was on overall
attitude towards the class or gross affect, rather than the more com-
monly studied transient emotional reactions or specific affect.. The
videotapes were made to reflect a sample of behavior taken over a
period of several days.

Mehrabian has pointed out that the expression of more transient
emotions is usually accomplished through facial expression, whereas the
communications of attitude or gross affect is more closely associated
with posture and position cues (Mehrabian, 1972). It is sometimes
argued that the facial musculature is better suited to the transient
~expression of emotional reactions than are body postures. Some of
Ekman's research has indicated "...that stationary facial expressions
and posture are more likely to communicate gross affect (for example,
liking), whereas facial and bodily movements are more likely to com-
municate specific emotions"™ (Mehrabian, 1972).

Eggen's study seems to validate these assumptions about the dif-
ferences in nonverbal communications of gross and specific affect.
These findings also indicate that the direct application of Eggen's
observational instrument and behavior sampling techniques to the
present study -~ involving more specific affect - is probably

inappropriate.

Dittman and the Development of Nonverbal
Behavior Skills

Dittman's (1972) research on nonverbal behavior abilities of
children suggested that nonverbal communications skills develop during
childhood. 1In one experiment, children were asked to give a series of
clues to an adult experimental confederate in a question and answer

session. The adults acted out nonverbal behaviors trying to
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nonverbally communicate the need for more information, i.e., further
clues. Testing with third grade and fifth grade students indicated
there was a significant difference in the ability to correctly inter-
pret or decode these nonverbal behaviors (Ditthan, 1972).
Developmental change in the decoding skill of young children has
also been found by Peterson, Danner and Flavell (1972). This research
indicated the need for further investigation of the development of the
encoding and decoding abilities of children. The study also suggested
that studies of nonverbal communications in children may be limited in

external validity because of the differences in the nonverbal skills

of different age grbups.

Summary of the Related Literature

This literature review found no study that involved the observa-
tion of encoding of nonverbal behaviors of students elicited by frus-
trational tasks. There are, however, several related studies that
suggest important behaviors and research methods relevant to this
study. Several of the most important points found in the review of the
literature are summarized below.

1. Betts' definition of frustration used in reading corresponds well
with most psychological theory of frustration. In Betts' work on
the development of the IRI testing procedure, he identified a num-
ber of behavioral changes that were associated with student frus-
tration in the reading situation. Betts indicated that these
behavioral changes could reliably be used as part of the process
of identification of student frustration in reading.

2. Task failure has previously been used to stimulate student frus-
tration in the experimental setting.

3. Studies of judgement of student comprehension appear to involve
judgement of affect that are similar or the same as judgement of
student frustration. These studies indicate that student non-
verbal behaviors should be reliable indicators of student compre-

hension or frustration.
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IIT. DESIGN OF THE STUDY

This chapter presents the methods and design of this study. The
study is divided into two main phases - the pilot phase and the main
study. Because the design and methods of the main study depend on the
results of the pilot study, the results of the pilot study are pre-
sented in this chapter. The chapter is divided into three major sec-
tions. The first section presents an overview of the study design.
The second section discusses the pilot study. The final section pre-

sents the design of the main study.

Overview of the Study Design

The central purposes of the study are to construct an instrument
to systematically observe student nonverbal behaviors resulting from
frustrating classroom tasks and to use the instrument to examine the
relationship between nonverbal behavior and frustration. The specific

focus of the study is reflected in the following hypotheses:

Hl: A valid and reliable instrument can be constructed for
the systematic observation of nonverbal behavior related
to student affect states and affect changes induced by

frustration.

H2: There is a difference in the nonverbal behavior elicited
by students performing tasks that are frustrating and

those tasks that are non-frustrating.

H3: There is a significant clustering of measured student

nonverbal behavior elicited in frustrating tasks.

The study consisted of two parts or phases. The first phase or
the study, the pilot phase, had as the major outcome the writing of an
observational instrument for the collection of data on the nonverbal

behaviors elicited while students attempt some frustrating and
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non-frustrating tasks. This first phase of the study had as a second-
ary goal the planning of the second phase or main study where a speci-
fic frustrating task was investigated with the observational instrument.
In the second or main phase, application of the observational instru-
ment assisted in the validation of the instrument, identified areas
where the instrument might be further modified, and provided informa-
tion on the nonverbal behavior of students elicited by frustrational
tasks.

The following plan, written in terms bf goals and objectives,
pbresents an overview of the study methodology and the temporal sequence

of study tasks.

Phase I - The Pilot Study Plan

Goal: The major goal of the pilot study was the construction of an

instrument for the observation of frustration induced behaviors.

Objectives: | »

1. Identify two or three tasks that lend themselves to the study of
task frustration by the following criteria:

a. conditions of the administration of the task can be easily
standardized and controlled;

b. tasks are similar to tasks used in the classroom; and

c. tasks can be controlled so as to be frustrating or non-
frustrating.

2. Videotape students attempting frustrating and non-frustrating
tasks.

3. Review literature on observation of nonverbal behaviors to
identify other behaviors that have been found to bé related to
expression of specific affect or frustration.

4. Identify behaviors to be measured and quantified in the observa-
tional instrument.

5. Define each nonverbal behavior selected for study and identify
observational techniques to be used to cbjectify and quantify

each behavior.
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Design rough draft and overall observaticnal instrument, includ-
ing record sheets, recording methods, and tabulation methods.
Apply the rough draft of the observational instrument to the pilot
videotapes.

Apply statistical analysis to the data obtained with the draft
observational instrument to help identify which of the nonverbal
behaviors appear to be most important and which need redefinition.

Write the final observational instrument.

Phase II - The Main Study Plan

Goals: The major goals in this phase of the study were the validation

of the observational instrument and the use of the instrument
to investigate the relationship between nonverbal behavior and
frustration. Secondary goals included the determination of
which specific nonverbal behaviors were most related to student
frustration and the determination of whether clustering of

nonverbal behaviors occurred.

Objectives:

1.

Administer frustrating and non-frustrating tasks to a sample of

students. Videotape the students' behaviors for further analysis

with the observational instrument.

Apply the observational instrument to the videotape records of

student behavior.

Determine interobserver agreement through the application of the

observational instrument by two independent observers.

Analyze the data from the application of the observational instru-

ment statistically to test the major hypotheses. The analysis

includes:

a. Comparison of frustrated and non-frustrated behavior data
using Hotelling's T-squared test and Student's t-test;

b. Identification of clustering in the behavior data using

cluster analyses; and
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c. Determination of how effectively nonverbal behavior data could
be used to identify or judge frustrated from non-frustrated

students through the use of discriminant analysis.

The Pilot Study

The major goal of the pilot phase of the study was the construc-
tion of an instrument for the observation of nonverbal behaviors that

are related to frustration in students.

Definition of Frustration

As was discussed in Chapter II, there are a variety of ways that
frustration has been defined in the literature of psychology and educa-
tion. 1In this research, frustration is defined as a behavioral pre-
condition or stimulus. Frustration involves a situation in which the
student is blocked from the achievement of a goal. In this study,
frustration is defined as a situation where a student is faced with
repeated task failure. The specific circumstances of task failure

used to provide frustration are further discussed later in this chapter.

Pilot videotaping and Selection of
Frustrational Tasks

Through a series of videotapes, an evaluation was made of pos-—
sible tasks that could be used to induce frustration in a controlled
way. Criteria for the selection of the tasks included the conditions
that the tasks could be easily controlled and that the tasks were
similar to some common classroom tasks.

The use of individualized tests for the task was appealing from
the start. The main selection process involved investigation of a
variety of individualized tests and testing procedures. One major
advantage here was that the student responses, correct or incorrect

answers; could be used to identify student failure and frustration.
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Pilot videotapes were made both in the field and in the Oregon
State University microteaching facility. Field videotapes were made
of David Hawley, a psychologist with the Corvallis School District,
administering individualized tests to a variety‘of children ranging in
ages from eight to sixteen who were being tested as part of scfeening
processes for special problems. The individual tests observed
included:

1. The Peabody Picture Vocabulary Test;

2. Raven's Colored Progressive Matrices;
3. The Wepman Auditory Discrimination Test;
4. The Woodcock Johnson Achievement Tests;

5. The Parquetry Blocks;

6. The Peabody Individual Achievement Test;
7.  The Bender Visual Motor Gestalt Test; and
8. The Key-Math Test.

The outcome of this investigation was the selection of the Peabody
Picture Vocabulary Test {(PPVT) and the mathematic subtest from the
Peabody Individual Achievement Test (PIAT) for use in the rest of the
pilot study and in the main study. The PIAT and PPVT tests were chosen
for use in the main study because they are commonly used, standardized,
and individualized tests that confront the student with a series of
questions ranging in difficulty from easy to very difficult. The tests
are designed so that the examiner need have little if any special
training, and the recommended physical set-up for testing is quite com-
patible with the use of videotape recording.

In the second part of the pilot study, videotapes were made in
the Oregon State University microteaching laboratory with the PIAT and
PPVT tests using sons and daughters of several fellow graduate students.
Much of this testing was done to work out details of the procedures to
be used in the main study data collection.

In this study, frustration was defined in terms of student per-
formance on the individualized tests. The test questions were arranged
in order from easy to hard. Basically, during the first part of the

testing pre-frustration behavior was assumed to exist. Towards the end
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of the testing where the item difficulty was beyond student ability,
frustrational behavior was assumed to exist. In these individual
tests, instructions require the examiner to continue tésting until a
Sequence of wrong answers is noted. Once this sequence was encountered

the student was defined as being frustrated.

Construction of the Observational Instrument

Listing Important Nonverbal Behaviors

The first step in the writing of the observational instrument was
to construct a list of behaviors to be included for observation. This
list construction proceeded in three stages - an inductive observation
of the initial pilot tapes, a review of the literature and a considera-
tion of practical limitations.

The initial tapes were viewed many times to try to list and define
as many nonverbal behaviors as possible. This process was undoubtedly
influenced by the familiarity of the researcher with the literature,
but an attempt was made to openmindedly observe any behaviors, includ-
ing brow and forehead movements, eye movements, mouth movements, body
shifts, paralanguage cues, and so on.

After an initial listing of behaviors was made from the tapes, a
systematic review of the literature identified other behaviors to add
to the list that had been shown to be related to frustration or were
related to emotional reactions that might be induced by frustration.
This process added few new behaviors to the list that had been
constructed.

The initial list of behaviors to be considered for inclusion in
the observational instrument contained a number of behaviors that had
‘to be dropped from consideration for practical reasons. Common among
these reasons were the limitations of camera angle and clarity of the
videotape record. A complete listing of each behavior considered and
reasons for elimination of the behavior seems unwarranted. However,

four examples are listed below to explain some of the process.
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First, several researchers, including Mehrabian (1972), have
studied the communications of attitude through nonverbal behaviors and
found that there are some interesting correlations between posture cues
and attitude. Other researchers such as Ekman and Friesen (1975) have
explored the communications of emotion through facial expression. How-
ever, with the use of videotape in a situation involving a fixed and
unobtrusive camera location and angle, it was necessary to choose
whether to zoom-in and obtain a more detailed record of the facial
expressions or to pan-out and observe posture cues including leg and
foot movements with a loss of detail in the record of facial expres-
sion. |

As has been discussed in Chapter II, there is fairly good agree-
ment among researchers that the more transient expressions of specific
affect, such as frustration, are more related to facial expression,
whereas gross affect and attitude are related to posture and position
cues. For this study the decision was therefore made to focus more on
facial expression, and thus most posture cues, leg positions, and foot
movements were delimited from consideration in the‘construction of the
observational instrument.

A second example of practical limitations to the nonverbal obser-
vations is the use of eyeblinking. Some research has indicated some
relation of eyeblink activity to anxiety (Harper, Wiens, and Matarazzo,
1978) . However, where such research has been performed, eyeblinking is
often recorded by monitoring electrical activity of eye muscle to
detect movement. Towards the end of the pilot study it became obvious
that there were too many conditions that could cause the counting of
eyeblinks from videotapes to be unreliable and the eyeblink record was
eliminated. Some of these problems included poor lighting or focus,
subjects who wear glasses, and subjects where hair was hanging at least
partially over the eyes.

Third, studies of paralanguage, intonation, phrasing, and speech
rate seemed unpractical for they either require judgement or extensive
and expensive analysis of the audio record. Further, in the testing

situation oral response was limited and there was some desire to avoid



51

using paralanguage cues in detection of frustration since oral behavior
is often limited in the classroom setting.

Fourth, some researchers consider physiological response as part
of nonverbal behavior. Instrumentation using wires and probes, how-
ever, could easily affect student behavior. Further, research on such
behavior would have limited its usefulness since the physiological

information is not easily accessible in the classroom setting.

Form of the Observational Record

At this point some consideration had to be made as to the form
the observational instrument would take. Medley and Metzel (1963)
review several methods commonly used to systematically record class-
room behavior. Two types of observational instruments that they dis-
cuss are category systems and sign systems (Medley and Metzel, (1963).
However, many of their arguments for and against each system are some-
what irrelevant to a study such as the present one where a videotape
record of the behavior allows for repeated viewing of the same sequence
of events over and over to record complex data on the behaviors
observed. Many of their considerations have to do with observation
records made in the real time setting of classroom observation without
benefit of video records.

The observational instrument constructed in this study is a sign
system type of instrument. A sign system is one in which a list is

made of "...incidents of behavior which may or may not occur during a
period of observation. The record will show which of these incidents
occurred during a period of observation and in some cases, how fre-
quently each occurred” (Medley and Metzel, 1963, p. 299). In the
instrument a one minute sequence or sample of behavior was divided into
five-second intervals. For most of the behaviors, if the behavior
occurred during a five-second interval, a "1" was recorded in the cell
representing that behavior. The "score” for a behavior was the number

of five-second intervals in the sampled minute in which a "1" was

recorded. This five-second interval is quite small compared to many
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other observational instruments reviewed and would not be possible
without videotape recording of the student behavior. Also the one
minute sample of behavior is comparatively short.

There were several important considerations in the choice of these
short time periods. First, the use of videotape allows for rather
intensive analysis of small sequences of behavior, and éome researchers,
such as Birdwhistle (1970) have claimed that a great deal can be gained
from this intensive observation. Second, Ekman and Fiesen (1975) and
others have studied the speed of important facial nonverbal behaviors
and have studied the speed of important facial nonverbal behaviors and
have identified what they term micro expressions and macro expres-—
sions. These two types of expressions have display times of two to
four seconds and four to five or more seconds respectively. Micro-
momentary facial expressions were identified by Haggard and Isaacs
(1966) to last from one-eighth to one-fifth of a second. Therefore,
it was decided that five-second intervals were sufficiently small to
record such expressions in sign system fashion without significant
loss of information. Third, because one of the goals of the research
was to help teachers or researchers identify student frustration, it
seemed reasonable to demand that this identification would require only
limited observation. Hopefully, a teacher could recognize frustration
in one minute or less of observation; therefore important nonverbal
behaviors should be identified in less than éne minute of intense
observation. Finally, it was assumed that the type of emotional
reactions that would elicit these nonverbal behaviors may last only a

short amount of time.
Quantification and Definition of the Nonverbal Behaviors

The next step in the pilot study was to define each of the non-
verbal behaviors so that quantification of the videotape record could
be as objective as possible. This process of defining the behaviors
required several cycles where the behaviors were defined, then the

definition was used in conjunction with careful observation of pilot
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tapes. Each application of the instrument suggested revisions and
clarifications to improve the objectivity and precision of the instru-
ment. The definitions of each of the behaviors selected are given in

Appendix VII.
Assembly of Rough Draft

The list of behaviors and their definitions were assembled into a
rough draft of the observational instrument. At this time a record
sheet was also designed for the scoring of the observational data. In
this record sheet a grid was made to score and tabulate observations.
Each row of the grid was used for the recording of each behavior for
each of the 24 five second intervals - 12 for pre-frustration behaviors.
and 12 for frustrational behaviors. In each case the nonverbal
behaviors were recorded as a one or zero (1 or 0) in each box depending
on whether the behavior was seen to occur in the five second interval.
The final form of the instrument and record sheet are presented as
Appendix VII.

As a last check in preparation for the main study, the observa-
tional instrument was applied to the last 10 pilot video tapes. These
tapes were made in the Oregon State University micro-teaching center
and were arranged to simulate and prepare for the main study. The data
from this use of the instrument was analyzed in several ways. A sig-
nificant difference in overall nonverbal behaviors could be seen
between the pre-frustration and frustrational behavior. Several
clustering schemes were tried to identify modes of frustrational reac-
tion but with only 10 data points no significant clustering could be

claimed.
Additional Comments on the Instrument

Although each of the categories used in the observational instru-

ment is defined in Appendix VII, some further comments are appropriate
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about the instrument and some of the categories to help explain the

genesis of the design.

Sequence. The purpose of the sequence track is basically to aid
in the location of the correct place in the video record from which to
score the behaviors. A "clock" was designed and constructed that could
be used in the field to mix a time track with the audio record as the
field recordings were made. The time track consisted of "clicks”
mark each second and a short "beep" to mark the five-second intervals.
The clock also counted the five-second intervals and displayed the
interval count on a LED digit display that could be viewed on the video
portion of the videotape recording. A block diagram and description of
the clock is included in Appendix VI. The placement of the clock in

the experimental set-up is shown in Appendix X.

Movement. Comments about movement or restlessness are common in
descriptions of student behaviors and are sometimes associated with
stress or frustration. It was therefore thought to be desirable to
make some attempt to measure the amount of movement taking place dur-
ing the observation even though the camera setting was made to opti-
mize recording of facial behaviors.

Although activity level, including hyperactivity, has been an area
of interest to researchers for several years, no agreement has been
reached on an operational definition of hyperactivity nor has there
been much agreement on methodology of measurement of body motion
(Werry,‘l968; Bryan and Bryan, 1975). In the studies that have been
done elaborate electrical instrumentation including special chairs,
electrodes, and accelerometers are dominate; such methods seemed
undesirable for this study.

In this study, the main means of recording body motion was to try
to record the coordinate (X,Y) position of the nose of the subject

under observation as it was viewed in the videotape monitor.
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Coordinates were recorded at the start of each five second interval
during the one minute sequence. Although coordinate positions on the
TV screen actually correspond to angular displacements and are a func-
tion of monitor screen size and camera lens setting, the displacements
can be converted into actual approximate displacements for each parti-
culate experimental set-up. Because of the camera angle in the
experimental set-up, the coordinate positions recorded reflect a mix-
ture of both front to back and side to side motion of the subject. 1In
the main study set-up the position coordinates were recorded to the
nearest whole coordinate and the distance between coordinates cor-
responded to about 2.5 centimeters or approximately one inch.

The coordinate positions were not used as data in the comparison
of pre-frustration and frustrational behavior by themselves. The
coordinate position data were used to calculate a score for each of
two categories which reflect aspects of motion called "change" and
"magnitude”. "Change" notes the number of intervals in which the
coordinate position shows a change. "Magnitude" is basically a cal-
culation of the average distance moved from coordinate to coordinate
during the observation sequence. Both change and magnitude are

explained more fully in Appendix VII.

The Main Study

In the main study the major goals were the validation of the
observational instrument constructed in the pilot study and the exami-
nation of the relationship between nonverbal behavior and frustration.
This section of the chapter describes the methods and procedures for
the examination of the relationship between nonverbal behavior and
frustration for both the gathering of data and the data analysis.
Included is some discussion of how the data analysis provides a basis
for checking the validity of the observational instrument. The dis-
cussion provides enough detail about the method so that the study
could be replicated.

The topics included in this section of the chapter include (1)

selection of the subjects, (2) gathering data, (3) measurement of

validity and reliability, (4) overall validity of the observational
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instrument, (5) description of the data,. and (6) description of the

data analysis.

Selection of Subjects

The Lebanon School District granted permission to conduct the main
study using students in its schools. School district restrictions
required that parental permission for testing be obtained and that the
testing be voluntary. The consent form letter is shown in Appendix V.
Although the requirement that parental permission be given for the
participation in the study limits the random nature of the sample popu-
lation, it was felt that this could not be avoided in most studies con-
ducted in the public schools today.

Unfortunately, the fact that this self-selection introduced bias
in the sample was quite obvious as the parental permission forms
returned. In the Lebanon Middle School, the mathematics classes for
the eighth grade students are grouped or tracked into high, middle, and
low ability classifications. Response was much greater from students
in the advanced classes and from girls so that more girls than boys and
more advanced than average or low ability math students were included.
Because only 40 positive permission slips were returned out of a poten-
tial of slightly over 100, an attempt was made to use all 40 students
rather than try to even the distribution of the sémple by some random
selection process since that would‘significantly reduce the sample
size. Thirty-eight of the forty students were used in the main study.
One of the 40 students was unavailable during the testing due to a
class schedule change. One other student was tested but not used in
the main study because she was a recently immigrated Cambodian and had
significant difficulty with the English language. The sample distribu-

tion with respect to sex ‘and math ability grouping is given in Table I.
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Table 1. Distribution of the sample population by sex and mathematics
class grouping.

Math Class Grouping

Sex _ Low Average High Total
Male 3 2 9 14
Female 9 5 10 24

Total 12 7 19 38

Gathering Data

The students participating in the study were tested during the
months of March and April, 1979. Students were taken one at a ﬁime in
random order from their mathematics class to the conference room of the
middle school counseling center. Testing of each student required from
20 to 30 minutes and therefore only one or two students could be taken
from any particular mathematics class during the same day.

The two tests, the PIAT and the PPVT, were used and the order of
testing was mixed so that half of the students took the PIAT first fol-
lowed by the PPVT and half were tested in the reverse order. Further,
two alternate but equivalent forms of the PPVT were used; students were
instructed not to discuss the testing with each other until the test-
ing was complete.

The two tests were administered largely in accordance with the
instructions provided by the test publisher. These instructions
include both the physical set-up of the testing and the actual testing
procedure. The physical set-up as shown in Appendix X is essentially
as suggested by the instructors manual.

The publisher's instructions on the testing procedure specify
some informality that is contrary to what might be suggested for
repeatable and standardized testing procedures. For example, the
instructions make suggestions concerning the use of a little "small-
talk"” to relax the subject and make him or her more receptive to the
testing. 1In aadition the use of some verbal praise and positive feed-

back is suggeéted especially at the start of a sequence of testing.
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Since the publisher's reliability and validity data on the two tests
must reflect this degree of informality these testing guidelines were
used as much as possible.

Both the PPVT and PIAT tests are wide range informal tests using
a so-called power test format: that is, the questions are arranged in
order from easy to hard. The starting point in the test for each
student is determined by age or grade information. However, for the
PPVT, if the student doesn't achieve eight consecutive correct
responses, the "basal level", then the examiner is instructed to ask
additional questions working backwards until the basal requirement is
fulfilled. The basal level requirement for the PIAT is five consecu-
tive responses.

After the basal level is established, the test proceeds in order
towards the harder questions. The testing continues until a "ceiling
level" is established. The ceiling level is defined by a sequence of
incorrect responses. For the PPVT the ceiling level is six incorrect
in a sequence of eight consecutive questions, and for the PIAT the
ceiling is five incorrect in seven consecutive gquestions. Note that
both tests consist of four part multiple choice questions and the ceil-
ing level must consider correct guessing.

During usual use of these tests a record is made by the examiner
on a score sheet for each test. Although all of the testing was
recorded on video tape the written record was also made both to help
record the test performance and to help simulate the usual testing con-
ditions, especially since it was thought that the record keeping must
affect the examiner's own nonverbal behavior such as posture, eye con-

tact, and so forth.

Use of the Observational Instrument

After the videotape data were collected the observational instru-
ment was used to record the nonverbal behaviors. First it was neces-
sary to identify a good sample of pre-frustrational behavior and a good

sample of frustrational behavior. To identify the pre-frustrational
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behavior each of the test record score sheets were examined. The basic
idea here was to identify a one minute sequence of questions where the
student was clearly confronted with easy guestions. In operational
terms this meant that a sequence was identified where the student
answered all questions correctly. If this was not possible, a sequence
was selected where only one or at the most two answers were incorrect.
This one minute sequence usually corresponded to eight to ten questions.
In most cases the identification of this pre-frustrational behavior
sequence was not difficult.

A similar method was used to identify the frustrational behavior
sequence, although because of the possible correct gues;ing it was
usually not possible to identify a sequence where all answers were
incorrect. Where possible, the‘frustrational behavior sequence was
chosen to include much of the so-~called "ceiling level" sequence. The
necessary one minute sequence of behavior usually included fewer ques-
tions because the pace of the exam was usually much slower. In the
PIAT mathematics exam this reflected longer questions but in both the
PIAT and PPVT tests the students' time to answer did increase.

The use of the test instrument to record behaviors has already
been described as part of the description of the pilot study; complete
instructions for the use of the instrument are included in Appendix

VII.

Validity and Reliability

The reliability of any evaluation instrument is a necessary but
not a sufficient condition for the validity of the instrument. In the
case of an observational instrument such as the one developed for this
study, reliability is measured by interobserver agreement. That is,
reliability, which is basically a measurement of the consistency of

the instrument, depends on the amount of agreement that can be attained

by two or more observers while using the same instrument to independent-~

ly view the same behavioral record.
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As has been discussed the greatest possible objectivity was a
major goal in the construction of the instrument. Observer ratings
and judgements were avoided where possible and the use of a videotape
recording system and precise definition of the observed behaviors were
also planned to increase interobserver agreement.

To measure the actual amount of iﬁterobserver agreement the statis-
tics called Scott's Pi was calculated. Scoft's Pi was developed for |
the measurement of interobserver agreement and has been used for over
ten years in such research (Scott, 1968; Medley and Metzel, 1963;
Light, 1973; Frick and Summel, 1978). Scott's Pi is basically an
estimate of the amount of agreement observed beyond that agreement due
to random chance. Po is the agreement observed; and Pe is the
agreement due to chance for each case. Scott's Pi is then given by:

P - P
0 e

"S1o0-p -
e

To gather data from which Scott's Pi could be calculated, a fel-
low graduate student was enlisted as the second observer. This student
had only general knowledge of the aims of the research and at that
point was not aware of the observational instrument. First two tapes
were selected at random from the main study videotapes for use in
observer training. The training consisted of about one hour of
informal discussion of each of the categories and instruction on the
use of the videotape recorder. The graduate student used one more hour
for practice in the use of the videotape recorder and the observational
instrument.

In the second part of this interobserver agreement measurement
five videotapes were selected at random and scored independently by the
two observers. Scott's Pi was calculated for each of the behavior
categories in the observational instrument. Although the use of only
five videotapes seemed a minimal number for the assessment of inter-
observer agreement, it was necessary to minimize the burden on the

second observer. The time required for each observer to view the five
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student videotapes (10 test records) was approximately seven to ten
hours.

The results of the interobserver agreement measurements are
included as Appendix I and were overall very acceptable, being similar
to interobserver agreement figures found in similar studies of non-
verbal behavior (Eggen, 1972; Mehiabian, 1972). Further discussion of
the results is presented in the next chapter.

After the interobserver agreement study was complete the two
observers discussed the sources of the disagreements that were found
in the two independent records of the student behavior. Some comments
and conclusions about the interobserver agreement measurements are

included in Appendix II.

Validity of the Observational Instrument --
Some Arguments '

The proof of validity of any evaluation instrument is not a simple
process. Validity arguments vary considerably depending on the evalu-
ation instrument under consideration. Some discussion of basic and
relevant validity arguments is presented below to show how thebproof
of validity of the observational instrument is attempted.

Validity is sometimes defined as the degree to which an instru-
ment measures what it claims to measure. Validity is not assigned
specifically to an evaluation instrument but is sometimes argued for
an evaluation process. That is, the validity of a particular evalua-
tive procedure depends on the sample population characteristics, the
purpose of the evaluation, and other factors. One procedure may be
valid for one purpose with a particular population but not for another.
Often reference is made to the validity of a particular test instrument
or evaluation procedure. 1In these cases validity seems to assume that
the instrument is being used for the purpose for which it was intended
and is being given to a "normal" population.

The first step in the determination of the validity of the

observational instrument developed in this study is to identify clearly
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the purpose of the instrument. The three purposes of the observational
instrument were considered. First, the instrument can be seen as an
instrument to objectively observe certain student nonverbal behaviors,
especially facial nonverbal behaviors seen in the individual testing
setting. Second, the instrument can be viewed as an instrument to
detect emotional reaction or specific affect that is stimulated in the
testing situation. Finally, the instrument can be seen as an instru-
ment to detect student frustration. |

The proof of validity of the instrument seems the most straight-
forward in the first case where the instrument simply measures student
nonverbal behavior. It is necessary to define nonverbal behavior and
be sure that the behaviors measured concur with the definition. Then,
measurement of interobserver agreement is important. Finally arguments
from the data in the pilot and main studies can be used to show that
most of the interesting or important nonverbal behaviors are used in
the instrument.

Proof of the instrument as a valid measure of emotional reaction
or as a tool to detect student frustration is much more difficult. The
outcome of the use of the instrument is a series of scores related to
the nonverbal behaviors observed. Therefore, the instrument certainly
could not be claimed as a tool to detect frustration or emotional
reaction by itself. That is, application of this instrument to a
particular student does not give information on the emotionality or
frustration of the student observed. This instrument might later pro-
vide the basics for such an instrument, but the instrument was not con-
structed with that goal in mind. '

However, to determine if the instrument is sensitive enough to
detect nonverbal behavioral changes that correlate with emotional
reaction or frustration is a different argument. There might be some
need to validate the use of this particular observational instrument,
as a research tool to study relationships between nonverbal behavior
and emotional reaction or frustration. Here arguments commonly called

construct validity can be used.
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Construct validity‘can be defined as the degree to which the
instrument fits or meets the requirements of the theory from which the
psychological construct comes. Gronlund (1976) describes several types
of construct validity tests and arguments, but basically they all
involve the use of psychological or educational theory to provide a
hypothesis aboﬁt the characteristic being evaluated. To be valid, the
evaluation instrument must provide data that fit the hypothesis. For
example, if theory states that a certain population should be more
creative than another, then a test of creativity can be in part
validated by providing data that confirms this hypothesis. Naturally,
such a method of validation tests or validates the theory as much as
the evaluation instrument.

In this study, the testing of hypotheses two and three can be con-
sidered directly related to the construct validity of the observational
instrument. There is strong evidence suggesting that nonverbal
behavior of students in the individual testing situation should change
from the pre~frustrational testing to the frustrational testing. Using
the data from the observational instrument to measure nonverbal
behavior in this individual testing situation and then teéting the
above hypothesis not only validates the theory but validates the
observational instrument. Similarily, the testing of hypothesis three
can help in the validation of the instrument as well as provide infor-

mation about the reactions to frustration that occur in the individual

testing situation.

Description of the Data

Application of the instrument results in a series of scores, most
of which represent the number of occurrences of a particular behavior
during the one minute sequence (or sample) of behavior. The data from
the main study thus yielded two sets of scores - pre-frustration and
frustrational behavior - for each student for each of the two tests.
Each set of scores was considered as a data point in a multivariate

space where each dimension corresponds to one of the behavior scores.
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Further, the pairs of data points corresponding to the pre-
frustrational and frustrational behavior observation of each student
were considered paired data since they corresponded to the behaviors
and behavioral changes noted for that student.

During the application of the observational instrumenﬁ, exXtensive
use was made of the "other comments and observations" space on the
behavioral record in an attempt to record every behavior that was
seen. However, after the tabulation of the behavioral records, some
of the behavioral categories were eliminated from further considera-
tion because they were so infrequently observed. The criterion that
was used in the elimination of such behaviors was that if the behavior
was not observed at least one time for more than 25 percent of thé
students that were studied, it was eliminated from the data analysis.
‘Actually, this only eliminated six behaviors from further analysis
(nose movement, lip bite, question repeat, question answers, sigh, and
don't know). By the same criterion, none of the behaviors noted in
the "other comments and observations" were of sufficient frequency to
be included in the data analysis.

This is not meant to imply that the infrequently observed
behaviors were not important. Some of these behaviors seemed quite
communicative, but being less frequent they are less amenable to
statistical analysis with a limited sample of behavior and small popu-
lation. A few behaviors seemed ideosyncratic and limited to one
individual; these were largely ignored. Descriptions of these more
infrequent nonverbal behaviors are included in Appendix VII, and further
discussion is included in Chapter V. ‘

The 17 behaviors or behavior scores that were taken from the
application of the observational instrument and used in statistical
analysis are listed below. The three and four letter abbreviations
are those that were used in much of the computer analysis of the data.

More complete definitions are available in Appendix VII.

1l TTA - Time to Answer - the average time from the asking of the

question to the student response.
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AMTM

DSTM

PSFT

LEAN

HSHK

MANP

HTH

GAZE

EBFL

EBLO

MTWT

SMIL
LICK

MDRP
FLPA

SUBV
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Movement Frequency - reflects the number of position changes
seen between successive position observations, at the begin-
ning of each five-second interval.

Average Distance Moved - the average distance of movement
seen between successive position observations. Position
observations are made at the start of each five-second

interval.

" Posture Shift ~ the number of shifts of seating in the

chair.

Lean Back ~ number of fairly rapid leans badk and away from
the test.

Negative Head Shake -~ number of occurrences of negative
shakes of the head (side to side).

Sélf Manipulation - number of active uses of the hands to
manipulate any part of the face or clothing.

Hands to Head - number of touches of one or both hands to
the head.

Gaze -~ number of looks up towards the examiner.

Eye Brow Flash - number of rapid raises of the eye brows.
Eye Brow Lower - number of lowerings of the eye brows.
Mouth Twitch - number of movements of the sides or corners
of the mouth, transient or sustained.

Smile - number of smiles.

Lip Lick - number of times the tongue is seen licking the
lips.

Mouth Drop -~ number of times the mouth drops open.

Filled Pause - number of occurrences of non-intelligible
oral filler. For example, "aa-h" or "um --".
Subvocalization -~ number 6f occurrences of lip movements
that are associated with subvocalization, with or without

slight vocalization.
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Data Analysis

The discussion of the data analysis that follows is focused on the
testing of the three hypotheses to be tested in this study. Included
are descriptions of statistical tests and arguments that provide the
basis for the acceptance or rejection of each hypothesis. Althouéh,
the three hypotheses are interrelated, the discussion of each hypothe-

sis is presented as separately as possible.

Hypothesis One

The first hypothesis, that a valid and reliable instrument can
be constructed for the systematic observation of important aspects of
nonverbal behavior related to student affect states and affect changes
induced by frustration, cannot be directly tested by statistical
means. The test of the first hypothesis rests mainly on the tests of
the validity and reliability of the observational instrument for the
purpose stated. Since the validity of an instrument is a matter of
degree, it maykbe argued that this is not simply an accept or reject
hypothesis. Certainly the evidence and arguments for or against
validity are diverse and not usually quantitative.

An appeal to construct validity arguments provides most of the
basis for the validity of the observational instrument. First, as
already stated "construct" does not deal with the construction of the
instrument but refers to the psychological construct or constructs
related to the theory from which the evaluation instrument is designed.

One type of construct validity involves the actual construction
of the instrument in accordance with the theory. For the observational
instrument designed in this study, three key constructs are nonverbal
behavior and nonverbal communications theory, theory of emotional
response, and theory of frustration. All of these have been reviewed
in relation to this study in Chapter II. The instrument has been con-
structed to include most of what the current literature identifies as

important nonverbal behaviors. These behaviors were chosen on the
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basis of what previous theory and research has identified as most
related to specific affect response or on the observation of students'
nonverbal behavior in the classroom setting. Careful consideration of
the literature and theories of nonverbal behavior, emotional response,
and frustration in the construction of the observational instrument
help validate the instrument.

Further validation of the observational instrument is also pro-
vided by other construct validity arguments. As has been already dis-
cussed, validity can be further established for the instrument if it
provides data to support hypotheses related to the theory of the
psychological constructs related to the instrument. In this way, the
testing of hypotheses two and three can help to validate the observa-
tional instrument.

As additional evidence to test hypothesis one, the reliability of
the observational instrument was tested through measurement of inter-
observer agreement. Although reliability is a necessary but not a
sufficient condition for the validity of an evaluation instrument, it
is one place where some quantitative testing may be applied. The
measurement of interobserver agreement has already been discussed in
this chapter and the results of that measurement are presented in the

next chapter.
Hypothesis Two

Hypothesis two states that there is a difference in the nonverbal
behaviors elicited by students performing tasks that are frustrating
and tasks that are non-frustrating. Statistical testing of hypothesis
two was performed for each of the two testing situations, the PPVT and
the PIAT. 1In each case a series of scores on the measured nonverbal
behaviors were taken for each subject at the start of the test and
again during the frustrating part of the test. Each series of scores
Pprovides one multivariate data point; the application of the instru-
ment to both the pre-frustration and frustrational testing yields a

pair of multivariate data points. Thus for the student sample a number
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of paired data points were obtained for each of the two testing
situations, the PIAT and the PPVT.

Testing univariate paired data is often accomplished through the
use of Students t-test. For the case of multivariate data, Hotelling's
T-squared test is similarly used, which is a multivariate extension of
Students t-test (Morrison, 1976; Harris, 1975). Hotelling's T-squared
test was therefore applied to the data from each of the two testing
situations, the PIAT and the PPVT, to test the overall hypothesis of
whether any change in nonverbal behavior occurred. Where Hotelling's
T-squared test indicated a significant difference in the multivariate
data, the next step in analysis is often to apply univariate tests such
as Students t-test to try to identify which variables contribute the
most to the observed difference. Such testing was performed for each
behavior category for each test to try to identify which of the non- |
verbal behaviors contribute most to the observed overall change.

Although the T-squared test is a multivariate test that makes
some assumptions about the normality of the distributions, the use of
this statistic is justified in two ways. First, the T-squared test,
like the individual Student's t statistic has been shown to be quite
robust; especially where the sample size is large (N = 30 or more) the
variable distribution does not significantly affect the use of the
statistic. Second, the data is multivariate in nature and the field
of non-parametric multivariate analysis is just now emerging so that

few statistical tools are available.
Hypothesis Three

Hypothesis three, that there is a significant clustering of
measured student nonverbal behavior elicited in frustrating tasks, was
investigated using statistical clustering techniques (Anderberg, 1973;
Harris, 1975). Clustering is a matter of degree, however, and
clustering statistics are essentially descriptive statistics. There-
fore the acceptance or rejection of the null hypothesis is a matter of

judgement.
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Clustering is used to separate groups of data points that are
"close" together and therefore represent similar behavioral responses.
To explain the idea of clustering consider the following example.
Suppose in a remedial reading classroom data were taken on studénts'
IQ, reading ability, and frequency of disruptive behavior. One
hypothesis might be that two distinct types of students were commonly
found - low IQ students who have low reading ability and are seldom
disruptive and high IQ students who also have low reading ability buﬁ
who are commonly disruptive. Hypothetical data for this example, show-
ing clustering into two groups, are shown in Figures 5 and 6.

Statistical clustering analysis of the hypothetical data should
be able to identify the two clusters. Although a number of clustering
algorithms have been developed for a variety of individual applica=-
tions and preferences, in this study a clustering technique called
"block clustering" has been used (Hartigan, 1975). Some further des-
cription of the clustering algorithm used is contained in Appendix Ix.

As can be seen in the hypothetical clustering sample, the cluster-
ing of the data points usually involves only some of the variables and
for this and other reasons can be seen best when the multivariate data
is projected in certain directions or along certain axes called canoni-
cal coordinates. For the clustering algorithm used in this study,
standard discriminant analysis can be used to find the best two dimen-
sional projection of the data in which the clustering can be seen
(Morrison, 1976; Harris, 1975). Such discriminant analysis was used

to help visualize the amount of clustering that exists in the data.
Summary -

The goal of the study is the systematic observation of student
nonverbal behavior to investigate the relationship between nonverbal
behavior and student frustration. This investigation was divided into
two phases, the pilot phase and the main study. The goal of the pilot
phase was the construction of an observational instrument for the
systematic observation of nonvérbal behaviors that are related to

frustration. The second phase, or main study, involved the application
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of the observational instrument to a sample of students. The main
study was aimed both at the validation of the observational instrument
and at the observation and analysis of the relationship between frus-
tration and nonverbal behavior.

The design of the pilot study began with pilot videotape record-
ing of students that were attempting both frustrating and non-frustrat-
ing tasks. The analysis of the videotapes and a literature review were
used to list and define nonverbal behaviors to be included in the
Observational instrument. After the list of behaviors was defined, the
form of the observational instrument, the record sheet, and the tabula-
tion techniques were drafted. During this stage, the decision was made
to use two individualized tests in the main study, the PIAT and the
mathematics subtest of the PPVT. Several final videotapes were made
to help in preparation for the main study.

In the main study, a sample of students was videotaped during
individual testing with both the PIAT and PPVT tests. Selection of
the frustrational and pre-frustrational behavior samples to be sys-
tematically observed was made on the basis of the students' responses.
During the first part of each test, the questions were selected to be
easy and were considered to elicit pre-frustrational behavior. During
the last portion of each test there was a sequence of difficult ques-
tions that were assumed to elicit the students' frustrational behavior.
The observational instrument was designed to record nonverbal behaviors
over a one minute sample of student behavior and the application of the
instrument yields a series of scores that generally represent the
frequency of occurrence of each of the behaviors.

The data were analyzed to test the study's three hypotheses:

Hl: A valid and reliable instrument can be constructed for
the systematic observation of nonverbal behaviors and

behavior changes in response to frustration.

H2: There is a difference in the nonverbal behavior elicited
by students performing tasks that are frustrating and

those tasks that are non-frustrating.
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H3: There is a significant clustering of measured student

nonverbal behavior elicited in frustrating tasks.

The testing of hypothesis one is based on the process used in the con-

'struction of the instrument, the interobserver agreement, and to some

extent on the outcome of hypotheses two and three. Hypothesis two

is tested by comparing the pre-frustrational and frustrational behavior
using Hotelling's T test and individual t-testing. Hypothesis three is
more subjective but is based on the cluster analysis of the data from
the frustrational behavior observed. A variety of techniques are used
to examine the results of the clustering analysis but the eventual

acceptance or rejection of the hypothesis is based on judgement.
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IV. RESULTS OF THE STUDY
This chapter presents the findings of the study. The first section
focuses on the major findings related to the three major hypotheses.

The second section presents some additional findings that were not

directly related to the hypotheses.

Findings Related to the Hypotheses

Hypothesis One

The first hypothesis states that a valid and reliable instrument
can be constructed for the systematic observation of student nonverbal
behavior elicited by frustration. This hypothesis was not amenable to
simple statistical testing. The foundations for the arguments used in
the testing of this hypothesis have been.laid in the previous two
chapters. Chapter II discussed the psychological constructs of non-
verbal behavior, nonverbal communication, emotional expression, and
frustration. Chapter III outlined a proof of construct validity. In
the following, a summary of these arguments is presented along with a
discussion of how the observational instrument created out of this study

met each of the conditions for validity and reliability.
Reliability and Interobserver Agreement

Reliability of the instrument was evaluated by the measurement of
interobserver agreement. Because reliability is a necessary but not a
sufficient condition for validity of the instrument, it is importaht to
establish a high degree of reliability. Unfortunately, few theorists
or statisticians have discussed what constitutes an acceptable level of
reliability, at least in terms of the interobserver agreement measured
for observational instruments (Scott, 1968). In other testing situa-

tions where reliability is measured through test-retest and similar
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methods, some have stated that a reliability of 0.65 is acceptable
(Cronbach, 1970).

The results of the interobserver agreement study are given in
Appendix I. The individual interobserver agreement eétimates range from
0.54 to 1.00. The average value for the interobserver agreement esti-
mates was found to be 0.88. These values seem adequate compared to
other studies involving systematic observation of nonverbal behavior.

A further argument for reliability can be made from the procedures
used to construct the instrument and record the data. Considerable
effort was made to objectify the data taking process. The goal was to
make the definitions of the behaviors observed to be as precise and
unambiguous as possible. Considering the short training period for the
second observer, the acceptable interobserver agreement appeared to
testify to the objectivity of the instrument.

More discussion of the interobserver agreement measurement proce-
dure is included in Chapter III. Some technical notes related to the
interobserver agreement procedure and calculations are included in

Appendix IT.
Validity of the Instrument

Validity is established by determining that the instrument measures
what it claims to measure. Validity is a matter of degree and depends
on the purpose of the instrument or evaluation technique.

In the case of the observational instrument, the focus was thus on
whether the instrument measures (1) nonverbal behavior, (2) important
nonverbal behaviors, and (3) important nonverbal behaviors elicited by
frustration.

The literature review process and the use of pilot videotapes were
designed to help insure that the instrument considered behaviors defined
as.nonverbal behavior. Nonverbal behaviors that were identified by pre-=
vious study to be related to the kind of specific affect responses
expected in the frustrational situation were selected for consideration.

There was however a simultaneous filtering process that delimited certain
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behaviors as a result of technical considerations, trade-offs, and the
desire to keep the instrument objective and, where possible, quantita-
tive. Most of this process was described in Chapter III. In summary,
the construction of the instrument insured that it measures nonverbal
behaviors. This construction process, together with the interobserver
agreement results, arqgue for the validity of the instrument as a tool
to measure certain nonverbal behaviors.

One of the best tests of the validity of the instrument rests on
the construct validity arguments that can be made in relation to the
testing of hypotheses two and three, especially hypothesis two. 1In
theory, frustration will cause some affective changes, and these affect
changes will cause certain changes in nonverbal behavior that will be
related to that affect change and indirectly to the frustrating situa-
tion. If the observational instrument is a useful and valid instru-
ment for observation of nonverbal behavior in this situation, then the
instrument should detect changes in behavior. Hypothesis two tests not
only a portion of the theories of frustration and nonverbal behavior but
also the validity of the observational instrument.

Similarly, the testing of the third hypothesis could help to vali-
date the instrument. Theory suggested that several reactions to frus-
tration should be noted, including fixation, aggression, regression, and
motivation. If several of these or other modes of reaction were seen
in the frustrational setting of the individual testing, clustering
analysis of the data from the observation of students should reflect
these modes of response. Detection of modes of response to frustration
through observation of nonverbal behaviors would certainly add to our
knowledge of frustrational reactions in the classroom setting and would
support the validity of the observational instrument as a useful tool
for the observation of nonverbal behavior in this setting.

Cluster analysis of the data from this study did not show signifi-
cant evidence for the hypothesized modes of response. However, it was
also concluded that the data sample may have been too small for such

cluster analysis and so the results are inconclusive.
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Naturally, the failure to reject the null hypothesis for either or
both of the hypotheses does not invalidate the theory or the observa-
tional instrument. vValidation of an evaluation process or tool often is
only gained through the repeated application of the instrument in a

great variety of circumstances.
Summary of the Results for Hypothesis One

The focus of the first hypothesis is the establishment of the
reliability and validity of the observational instrument. Reliability
as measured by interobserver agreement was found to be quite adequate.

The establishment of the validity is not as straightforward,but
the results are acceptable. First, construction methods for the
instrument were chosen to insure the objectivity of the instrument.

In addition an attempt was made to identify all nonverbal behaviors that
would be important in the observation of students during frustrational
tasks. The use of a videotape record allowed rather detailed and com-
prehensive analysis of the behaviors observed. There were some techni-
cal and practical considerations that restricted the use of a few
potentially desirable nonverbal behaviors in the observational instru-
ment. However, these restrictions were not great.

The other major argument for the validity of the observational
instrument rested on the results of the testing of the other two
hypotheses. The validity of the instrument as an instrument for the
observation of frustrational behavior would be supported if that instru-
ment could be used to detect significant behavioral changes and/or if it
could differentiate and identify clustering in the data. In the testing
of hypotheses, significant changes were detected through the use of the
observational instrument, providing evidence for validity. Hypothesis
three was not supported by the data and thus cannot be claimed as evi-
dence to support the validity of the instrument. More discussion of the

testing of hypotheses two and three is given below.
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Hypothesis Two

Hypothesis two states thatlthere is a difference in the nonverbal
behavior elicited by students' performance of frustrating and non-
frustrating tasks. As has already been explained, showing that
definite diffefences in nonverbal behavior in the two situations can be
detected through the use of the observational instrument establishes

three main points. First, it supports the hypothesis as stated above.

Second, it argues for the validity of the observational instrument. And

finally, it further validates the theory and constructs on which the
hypothesis is based.

The test of this hypothesis was performed by statistically testing
data from the main study. The data were paired data with each pair of
data points representing the pre-frustrational and the frustrational
behavior of one student. Two séts of pairéd data resulted from the main
study, one for the PPVT testing and one for the PIAT testing. The test
statistic used was Hotelling's T-squared test. This calculation tested
all variables simultaneously to determine if any overall change in the
variables occurred.

The results of this testing are shown in Table 2.

Table 2. Results for test of behavior change using T-squared test.

PIAT test PPVT test

All 17 variables

T-squared 152.28 332.75

Degrees of Freedom 17,15 17,21

F 4.33%* 11.11**
17 variables less TTA

T~squared 72.85 134.90

Degrees of Freedom 16,16 16,22

F 2.35* _ 5.01**

*Significant, p < 0.05
**Significant, p < 0.01
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The results are presented both for all 17 variables and for all
17 variables except time to answer (TTA). Because one of the strongest
and most obvious changes in student behavior for the frustrational and
non~frustrational testing situations was the time to answer, the T-
squared test was applied to the 16 variables without TTA to determine
if there was significant change in other behaviors when TTA was not
considered. The results showed significant behavioral change indicated
with or without TTA.

These results clearly indicate that significant behavioral changes
were found in the data taken with the observational instrument. The
fact that the results indicate a significant difference even when TTA
was omitted indicates the observational instrument could be applied to
situations and tasks other than individual testing where the TTA
variable would not be applicable.

When Hotelling T-squared test indicates significant change, it is
common to apply other statistical analysis to help identify which of
the observed behaviors (variables) contributed the most to the overall
change noted. It is common practice to use individual tests such as
Student's t-test to test each variable individually. Because of the
multiple use of the test, the simple application of p-values or o
levels may be misleading, but these calculations can certainly show
which of the variables were most significant in the detected behavioral
change.

The results of the individual t-test calculations are shown in
Table 3. The calculation of the simple t-values were used only to
give some indication of the magnitudes of the behavior changes and was
done a posteriori to determine which of the behaviors contributed the
most to the overall behavior change. The term significant is used in a
loose way to provide a standard to identify the strongest behavior
change.

The results of the individual t-tests indicate which of the
variables were most important to the overall behavior change that was
noted by the T-squared test. The largest change was indicated by the

time to answer (TTA). However, there were several very strong changes
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Table 3. Results of individual t-tests for behavior change.

PIAT PPVT
Variable (df=31) (df=37)
TTA Time to Answer 7.52%%% 11.06***
AMTM Amount of Movement -.62 0.33
DSTM Distance or movement , 0.42 ' 0.67
PSFT Posture Shift -0.52 -1.13
LEAN Lean Back 1.43 2.92%%*
HSHK Head Shake 0.49 ' 1.55
MANP Self Manipulation 2.55% 2.40%*
HTH Hands to Head 0.48 1.08
GAZE Gaze -4.85*%%* : 0.92
EBFL Eyebrow Flash 2.06%* 3.61%*x*
EBLO Eyebrow Lowering 2.17* 2.13%
MIWT Mouth Twitch 3.66%*%%* 3.64%**%
SMIL Smile ~2.87%* ~0.55
LICK Lip Licking " =0.33 0.90
MDRP Mouth Drop 2.46% 2.96**
FLPA Filled Pause 0.22 0.27
SUBV Subvocalization 4.16%** 4.37* %%
*p < 0.05
**p < 0.01

***p < (0.001

indicated for other behaviors, such as mouth twitching (MTWT) and sub-
vocalization (SUBV). Because the data for the PIAT and the PPVT test-
ing were independent, it is especially interesting to note the
similarities in the t-test results for the two tests. Significant
behavior changes were noted for both tests for time to answer (TTA),
self manipulation (MANP), eyebrow flashing (EBFL), eyebrow lowering
(EBLO) , mouth twitching (MIWT), mouth dropping (MDRP), and subvocaliza-
tion (SUBV). oOther behaviors that showed significant change for one

but not both of the tests include gaze (GAZE), smiling (SMIL) and the
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lean back (LEAN)}. Further discussion of these similarities and dif-
ferences is included in Chapter V. |

In summary, the test results of the main study indicate thét
there was a significant change in nonverbal behavior between the non-
frustrating and the frustrating portions of the two individual tests.
This finding allows for the rejection of the null form of hypothesis
two, i.e., there was a significant change in nonverbal behavior for
students performing frustrating and non-frustrating tasks. The find-
ings also contribute to the validity of the observational instrument
and the acceptance of hypothesis one. The results of the individual
t-testing, although not directly related to the test of hypothesis two,
indicate that certain variables were most significant in the detected

behavior change.

Hypothesis Three

Hypothesis three states that there is clustering of measured non-
verbal behavior elicited in response to frustrating tasks. Although
this hypothesis was investigated through the use of computer aided
statistical analysis, cluster analysis is a descriptive rather than an
inferential technique and results cannot be directly translated to an
acceptance or rejection criterion. The following discussion examines
the process used to test the hypothesis. The cluster analysis and the
judgement of the results involved several steps. The process is
diagrammed in Figure 7. Each of the steps of the prbcess is numbered,
and a brief description of each numbered process is given below.

1. The data used were the observations of behavior from the frus-
trational portions of the testing only. Both the PIAT and PPVT
were used.

2. Since there was no a priori knowledge of which variables would be
most important in the clustering, the first attempt at clustering
used all 17 variables. However, a concern about the size of the
data samples relative to the number of variables resulted in a

decision to attempt clustering with some reduced number of
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PPVT Frustrational PIAT Frustrational
Behavior Data Behavior Data
(N = 38) :::: :::: (N = 32)
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Clustering Program Clustering Program -
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all 17 variables "significant" variables
¥ v v v

Select the first three "clusters"
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Draw profile diagrams for the clusters
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Write verbal descriptions of the clusters
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Apply discriminant analysis to obtain canonical plots
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Compare Results Compare Results
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- memberships - memberships
¥ ¥
Compare Results
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— - memberships

- discriminant plots .
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Draw conclusions and make judgement of the results of
the data clustering

Figure 7. The process of judging the cluster analysis results.
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variables. The criterion used in the reduction of the variables
referred to the results of the Student's t-testing of individual
behaviors presented in the section on hypothesis two. The seven
variables that were significant at the 0.05 level for both the
PIAT and the PPVT were used for this second clustering attempt.
For this list of seven significant variables, the term signifi-
cant is used only for convenience to identify this reduced set of
variables. These seven variables include TTA, MTWT, MANP, EBFL,
EBLO, MDRP, and SUBV.

Clustering of the data was accomplished through the use of the
clustering program described in Appendix IX. The program starts
by considering all of the students or data points as one cluster
and then divides the data into two clusters, three clusters, and
so on. The first three clusters identified by the computer were
selected for further study, subject only to the constraint that
clusters with only one or two members were considered to be
outlier data and ignored. Thus the result of the clustering was
to separate the students into three groups, or clusters, on the
basis of similarities in their behavior data. This clustering
was performed for both the PPVT and the PIAT data using both all
17 variables and the reduced seven significant variables, so that
four sets of clustered data were obtained.

The cluster program output included average values for each of
the variables within each of the clusters. Graphing of these
average values in the form of a profile plot allowed a visual
comparison of the clusters. An example of such a profile plot
is given in Figure 8.

From the profile plots verbal descriptions of each cluster were
written based on the profile plots. An example of such a des-
cription is provided as part of Figure 8.

In order to graphically display the clustering in variable
space, the clusters were subjected to discriminant analysis. As
part of this discriminate analysis, a plot was constructed that

showed the data points projected on two dimensions where the two
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dimensions represented the first two canonical variables, or
linear combinations of the original variables. Basically, this
plot uses the two dimensions in which the most separation between
the data points can be seen (Dixon and Brown, 1979). Examples

of such plots are given in Figures 9 and 10.

Comparisons of the clustering results helped to determine the
consistency of the results. It was conjectured that if there
were significant clustering into modes of behavior, then the
clustering of the PIAT and PPVT data should both show similar
clustering. Comparisons to identify this consistency included
comparison of the profile plots and the verbal descriptions for
the two tests. Little similarity was found. It was further con-
jectured that there should be enough similarity in the behavior
modes that the membership of clusters should be similar for the
two tests. Again little similarity was found in the membership
of the clusters between the PIAT and the PPVT.

In an effort to identify the effects of the reduction of the
number of variables from seventeen to seven, the results under
the two separate conditions were compared. Again both profiles
membership lists, and discriminant plots, were inspected. The
most interesting result of this comparison was the significant
decrease in the apparent clarity of the discriminant plots when
the number of variables was decreased (Figure 10). It was con-
cluded that the better looking plots, using all 17 variables,
were an aberration caused by the relatively small sample size in
comparison to the number of variables.

Final consideration of all of the above results lead to the con-
clusion that these data do not provide enough evidence to justify

the rejection of the null hypothesis that no clustering occurred.

Findings Not Directly Related to the Hypotheses

This section of tbe chapter presents some results not directly

related to one of the three hypotheses. The results presented include
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correlation matrices for the variables used in the observational instru-
ment, results of discriminant analysis used to‘determine how well the
observational instrument data can discriminate between frustrated and
non-frustrated students, and, finally, a listing of nonverbal behaviors
that were observed infrequently during the main study and may be

related to student communication of frustration.

Correlation Matrices

The main purpose for the determination of the correlations
between variables is to investigate the degree of independence of each
of the variables used in the observational instrument from other
variables. A secondary purpose results from the fact that when strong
correlations exist between vériables, some multivariate statistical
techniques are affected.» For example, the coefficients and therefore
the form of discriminant functions or linear regressions are sometimes
misleading and hard to interpret when correlations are very large. High
correlations could also effect the results of cluster analysis.
Although the Hotelling's T-tests would be unaffected, the results of
individual t-tests may be hard to interpret when large correlations
exist.

Fortunately, the results of the correlation studies showed small
correlations between variables. Results of the correlation studies
are shown in Tables 4 and 5. These results reflect correlations
between variables during the frustrational part of the testing for
both the PIAT and PPVT testing.

The correlations shown in Tables 4 and 5 show that the strongest
correlations exist within the movement variables MAMT, MDST, LEAN and
PSFT. This finding is not surprising when the definitions of each of
these movement variables is considered. There are some obvious
relationships. For most of the other variables used in the observa-

tional instrument the correlations are small.
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Discriminant Analysis of the Data

piscriminant analysis is used to determine the separability of
individuals into two or more groups based on a series of measurements
on each individual (Harris, 1975). In this study, the aim of the dis-
criminant analysis was to determine how well students can be classified
as frustrated or not frustrated on the basis of the nonverbal behavior
data. |

The discriminant analysis involves the construction of a mathe-
matical function which optimizes the éeparation of the groups using all
of the data and provides a criterion for judging which group'a data
point belongs to. To test the quality or accuracy of this mathematical
function, data on known frustrated and non-frustrated students are
placed into either the frustrated or non-frustrated category by the
discriminant analysis criterion. The results of such a classification
of known behavior data can be used to check the accuracy of the clas-
sification criterion and discriminant function. In this study, data
from the frustrated and non-frustrated behavior observed in the main
study were used to construct the discriminant function. Then, using a
jackknifing procedure, the same data were used to check the accuracy
of the discriminant function classifications.

The results of this discriminant function analysis are summarized
in classification tables for both the PIAT and PPVT test results (Table

6). The analysis was accomplished using data from all 17 variables

Table 6. Discriminant function classification accuracy results for
PIAT and PPVT data.

Accuracy of Classification
PIAT PPVT

All 17 variables 84. 4% 85.5%
All variables less TTA 76.6% 71.7%
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and from all variables except time to answer (TTA). Where all of the
variables were used in the discriminant function analysis, the classi-
fication accuracy was 84.4% and 85.5% for the PIAT and PPVT tests, res-
pectively. Where TTA was not used, the classification accuracy was 77%
and 71% for the PIAT and PPVT test data, respectively.
Some interesting comparisons can be made of the discriminant

function classification accuracies and the judgement accuracies found
in the study of Jecker, Maccoby and Brietrose (1965). This comparison

and a discussion of these findings is included in Chapter V.

Other Nonverbal Behaviors Observed

Figure 11 lists the other nonverbal behaviors observed during
the analysis of the main study videotapes. As already indicated, the

statistical analysis of nonverbal behavior data was limited to only

" those behaviors that were observed at least one time in more than 25

percent of the students studied. This limitation excluded only six
variables that had been selected for the observational instrument from
the pilot study results. However, during the main study, a number of
other nonverbal behaviors were observed in the behavior of more than
one student, and although they occurred too infrequently to be
included in the statistical analysis, they may still be communicative
of the frustrational situation.

These behaviors were noted under the "other comments" section of
the observational instrument record sheet. An attempt was made to
record and describe essentially all observed behaviors. As the study
proceeded, most of these other behaviors were named and described in a
manner similar to the behavior descriptions of the observational
instrument. This list and description of behaviors was helpful in mak-
ing the notation of these behaviors more quick and concise. The des-
cription of each of these other behaviors is given in Appendix VII.

The list of behaviors in Figure 11 is given in the approximate order of

frequency, with the most frequent listed first.
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12.
13.
14.
15.
16.
17.
18.
19.

Nose Movement - any movement or wrinkling of the nose.
Lip Biting - biting of the upper or lower lip.

Question Repeat - part or all of the question is repeated by the
subject.

Questioning Answer - inflection of the voice indicates that the
answer is given in a questioning way.

Sigh - an audible exhaling of breath.

Don't Know - the subject states that he/she doesn't know an
answer.

Rocking Foot - a rapid rocking of the foot.
Shoulder shrug - a rapid raising of the shoulders;
Head Cocked - a tilt of the head sideways.

Head Wag - movement of the head side to side.

Head Toss (Hair Toss) - throwing the head back with a quick
motion.

Wide Eyes - a rapid widening of the eyes.

Closed Eyes - closing the eyes longer than a blink.

Tongue in Cheek - the tongue pushing out the cheek.

Tight Smile - the mouth pulled back on both sides.
Swallowing - swallowing seen in cbservation of the throat.
Laugh - any laughing.

Quiet answer - barely audible student response.

Drumming the Table - a type of manipulation where the table is
tapped with one or several fingers.

Figure 11. Other nonverbal behaviors observed.
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Summary of the Results

The findings presented in this chapter include data from the main
study and the results of analysis of that data. Most of the findings
are related to the study's three hypotheses, but several findings that
are not directly related to the hypothesis testing are also included.

The findings related to the first hypothesis confirm the observa-
tional instrument developed in this study as a valid and reliable
instrument. The main evidence supporting this finding includes (1) the
methods used in the design of the instrument; (2) the reliability
measured by interobserver agreement; and (3) the detection of signifi-
cant differences in nonverbal behaviors between frustrational and non-
frustrational testing. The findings of the discriminant analysis also
support the validity of the observational instrument.

The findings of the main study support the second hypothesis that
significant differences in nonverbal behavior'are elicited in response
to the frustrational testing situation. The data from both the PIAT
and PPVT testing showed significant changes between the pre-
frustrational and the frustrational portions of the testing. ’

The findings related to the third hypothesis do not support the
idea of clustering in nonverbal behavior data. Although some clustef—
ing could be detected in the data, these clusters lacked consistency
between the two testing situations, the PPVT and the PIAT. One problem
that may inhibit the clear detection of clustering is the small number
of data points relative to the number of variables.

Findings not related to the hypothesis testing include correla-
tion analysis of the nonverbal behavior data, discriminant analysis of
the pre-frustration and frustrational data, and a listing of other
behaviors observed during the main study. The correlation analysis
showed few high correlations among the behavior data. This finding is
important for the interpretation and use of some multivariate analyti-
cal techniques. The discriminant function analysis is related to the
findings of the second hypothesis in that it not only shows that a

significant difference in behavior exists, but that the behaviors can



94

be used to correctly classify a high portion of the students as frus-
trated or not frustrated on the basis of the observational data alone.
The listing of the "other behaviors" is included as an important out-
come of the main study, since many of these behaviors, although in-

frequent, may be quite communicative of the frustrational state of the
student.
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V. SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

This final chapter presents a summary of the study plus overall
conclusions and recommendations. The chapter‘is divided into two main
sections. The first section summarizes the entire study along with the
major findings. The second section presents conclusions and recommen-—

dations and relates the findings of this study to other research and

theory.

Summary of the Study

The Problem

There is a lack of data on student nonverbal behavior in the
classroom. Little research has been directed at the process of student
encoding of nonverbal behavior. Of the work that has been done on
encoding, most has been directed at detection of nonverbal communica-
tions of attitude or gross affect.

The ability to decode nonverbal behavior could be inmportant in
the educational setting. Some studies have been done that suggest the
ability to correctly judge or decode nonverbal behavior is a function
of familiarity with the student and that this ability can be improved
with training. Specialists in evaluation have suggested that important
information can be learned from the nonverbal behaviors students
express during the individual testing process.

In this study the overall goal was to study the nonverbal
behaviors and behavior changes that are elicited when students face
frustrational tasks. More specifically, the goal was to develop an
observational instrument for the observation of nonverbal behaviors
elicited by frustrational tasks within the individual testing settihg
and to use this instrument to investigate the relationship between

frustration and nonverbal behavior.
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The three major hypotheses to be tested by the study follow:

1. A valid and reliable instrument can be constructed for the
systematic observation of nonverbal behaviors elicited by frus-
trational tasks in the classroom;

2. There is a difference in the nonverbal behaviors of students
performing frustrating tasks and nonfrustrating tasks.

3. There is a significant clustering of student nonverbal behavior

elicited in response to frustrating tasks.

Design of the Study

The study was broken into two phases, the pilot phase and the
main study. In the pilot phase the major_objectives included the
selection of the specific tasks to be used to stimulate frustration,
the construction of the observational instrument, the gathering of
some pilot videotape data, and the trial application of the observa-
tional instrument.

Some of the pilot videotapes viewed individual testing adminis-
tered by staff psychologists in the Corvallis school district. After
this observation, the decision was made to use two individualized tests
to stimulate frustration. The tests chosen were the Peabody Picture
Vocabulary Test (PPVT) and the mathematics sub-test from the Peabody
Individual Achievement Test (PIAT). Later in the pilot phase more
videotapes were taken using only the PIAT and PPVT tests as part of the
preparation for the main study.

The observation of the pilot videotapes and a literature review

- assisted in the construction of the observational instrument. The
observational instrument that was developed consisted of a listing and
definition of a variety of behaviors, a record sheet, and rules for the
determination and scoring of nonverbal behaviors during a one minute
sample of behavior. The instrument described and defined the behavior
categories and how they are recorded over the one minute sample of

behavior.
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After the instrument was constructed, it was applied to the pilot
videotapes in order to refine the procedures and definitions of each .
category. The data from pilot tapes were limited, but some analysis of
these data helped in the planning of the statistical analysis and in
the identification of behavior categories that might be Significant in
the main study.

The data for the main study was collected during the months of
March and April of 1979. A sample of 39 eighth grade students was used.
Each student was videotaped while the two tests, the PIAT and the PPVT,
were administered. From the videotape records two one minute samples
of behavior, one frusﬁrational and one non-frustrational, were identi-
fied for each student for each test and the observational instrument
was applied to each. 1In each case the non-frustrational behavior
samples came from the start of the testing where the test material was
easiest for the student; the frustrational behavior sample came from
the end of the testing where the material was hardest. The application
of the observational instrument to each behavior sample yielded a series
of scores, usually a number of behaviors per minute.

Hypothesis one was tested by establishing the reliability and
validity of the instrument. fTwo independent observers applied the
observational instrument to the same videotapes in order to measure
interobserver agreement; interobserver agreement has been used as the
measure of reliability of an observational instrument. Validity was
established through arguments of construct validity based on the pro-
cess used to design the instrument and on the results of the tests of
hypotheses two and three.

Hypothesis two was tested through a statistical comparison of the
data from the pre-frustrational and the frustratibnal behavior. Both
Hotelling's T-squared test for all variables simultaneously and
Students' t-test for each variable individually were used. Hypothesis
three was tested through the application of computer aided cluster
analysis aimed at the identification of clustering within the behavior
data from the frustrational portion of the testing. Other data analy-

sis included procedures and tests not directly related to the specific
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hypothesis testing. This included correlation studies and discriminant

analysis.

Results of the Pilot Phase of the Study

Some of the results of the pilot phase have already been identi-
fied above. The two primary outcomes of the pilot phase of the study
were (1) the selection of the two tests (PIAT and PPVT) to be used as
stimuli for frustration in the main study and (2) the design and con-
struction of the observational instrument.

The two tests that were chosen for use in the main study had the
advantage of being standardized, individually administered tests in
which the prescribed administration procedures require that the student
be faced with a series of questions that range from very easy to very
difficult. The tests were aesigned so that the examiner need have
little special training, and the physical set-up recommended for test
administration was compatible with the use of videotape recording.

The observational instrument developed during the pilot phase of
the study has already been briefly discussed. Basically, the instru-
ment was designed to objectify and tabulate as much nonverbal behavior
as possible during a one minute sample of behavior. The use of the
videotape records allowed for intensive observation and review of the
behavior record. Although the instrument record sheet was designed to
record behaviors in the sequence in which they occur, the scores taken
from the record were primarily a tabulation of the total number of

behaviors per minute for each of the behavior categories.

Results of the Main Study

The reliability was confirmed by measurement of interobserver
agreement. An overall interobserver agreement of 0.67 was found; the
results were quite consistent with similar studies using systematic

observation of nonverbal behavior. The validity of the instrument was
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demonstrated by both the procedures and methods used in the design of
the observational instrument and by the results of the test of hypothe~
sis two which showed that the instrument was sufficient to detect
behavioral changes induced in the frustrational situations. Further
validation of the observational instrument came from a discriminant
analysis of the data that showed that the instrument could discriminate
between frustrated and non-frustrated students with an accuracy similar
to that found in judgement studies using teachers or parents to judge
comprehension of students (Jecker et al., 1965; Allen and Atkinson,
1977) .

The test of hypothesis two showed that the behavior observed
does show significant change between the frustrated and non-frustrated
testing conditions. Beyond this, individual t-tests identified which
of the nonverbal behaviors contributed most to the change. This list
of most significant behaviors was almost the same for both of the
tests.

The findings related to hypothesis three were mixed. Overall
they did not establish conclusively the existence of clustering in the
behavioral data. It was not clear whether or not a larger sample

size would help identify the hypothesized clustering and behavioral

modes.

Conclusions and Recommendations

The Relationship of the Current
Findings to Other Studies

Betts' Work and Informal Diagnosis
of Reading

One of the important results of this study is the objective
demonstration of behavioral changes shown by students in the frustra-
tional testing situation. These findings confirm the observations of

Betts (1957) and others who quite perceptively indicated that such
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nonverbal behavior changes occur and considered observation of such
nonverbal behaviors an integral part of the diagnostic process. Recent
trends in testing appear to be away from more informal and judgemental
evaluation practices and toward the more quantifiable scores such as
bPercent correct or number of words per minute. This study indicates
that significant information is communicated nonverbally and supports
the notion that nonverbal behavior observation can be a valid part of

some school diagnosis.

The Study of Jecker, Maccoby, and
Brietrose and Others

The findings of the studies of Jecker et al. (1964, 1965) showed
that judgement of student nonverbal behavior could be used to assess
student comprehension and that improvement in judgement skill could be
obtained through the use of some simple inservice training. This train-
ing consisted largely of practice in the use of an observational check-
list. The checklist developed by Jecker et al. was informal and quali-
tative in style and designed primarily as a training aid.

The methods of Jecker et al. (1964, 1965) were used and expanded
in the studies of Allen and his colleagues (1975, 1977, 1978). Allen
and Atkinson (1977) compared the abilities of teachers and parents to
correctly judge student comprehension through observation of nonverbal
behavior.

There is a relationship between these comprehension studies and
this study if the assumption is made that comprehension or lack of
comprehension reflect student frustrational state. In this study,
difficult stimulus material, which was identified by the number of cor-
rect or incorrect responses was defined to be frustrating. The assump-
tion seems well founded here since only very easy and very difficult
stimulus material was used in both this study and in the Jecker et al.
and Allen et al. studies. |

The results of this study largely confirm and validate the
behaviors listed in the checklist used by Jecker et al. and Allen et

al. in the communication of frustration. This fact also tends to
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confirm the notion that the studies of judgement of student comprehen-
sion could be viewed as studies of student frustration and visa versa.

The relationship between task difficulty and frustration ih the
everyday sense of the word is an open area of research. The present
study suggested that for such research frustration might actually be
defined in terms of nonverbal behavior changes as indicators of affect
change. Perhaps affect changes could then be more continuously
monitored while task difficulty was varied. There certainly needs to
be more research that could clarify the relationships between task dif-
ficulty, comprehension, frustration, affect, and nonverbal behavior.

It is interesting to compare the judgement accuracy of pre-
service teachers in the Jecker, Maccoby and Brietrose study (1965) to
the accuracy of the discriminant analyses results presented in Chapter
IV. In the Jecker study, the overall accuracy of judgement of pre-
service teachers in identifying easy versus hard lesson material from
the student nonverbal behaviors was 56.7 percent correct. In this
study, the overall accuracy of identification using the discriminant
function was about 85 percent when the time to answer variable (TTA)
was included and about 74 percent when the TTA variable was not
included (Table 6).

Comparison of the two judgement situations may provide clues as
to the differences in judgement accuracy. 1In the Jecker study the
stimulus videotapes showed about 45 seconds of student behavior which
was taken while the students were listening to either an easy lesson or
a hard lesson. 1In this study, behavior data was gathered during a 60
second sample of student behavior from the pre-frustrational or frus-
trational portion of the individual testing. In the Jecker study, some
comprehension questions were asked at the end of each short lesson, but
videotape of the question-answer process was not used in the judgement
of the students. One major difference that must have contributed to the
differences in judgement accuracy was that in the present study the
individual test situation involves a two-way communications'process.
Verbal communication was taking place in the question-answer sequence,

and much of the non-verbal behavior that was seen may have been
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eiicited as a byproduct of the verbal communications. Another hypothe-
sis is that.frustration does not really take place, even without com-
prehension, until the student is questioned and thus forced to respond.
Then the frustration caused an affect response that could be seen in
nonverbal behaviors. This definition of frustration corresponds more

to Maier's ideas (Maier, 1949).

Comparison of Results for the
Two Tests - PPVT and PIAT

Because two different individualized tests, the PIAT and PPVT,
were used for the stimulus of frustration in the main study, compari-
son of the similarities and differences in the results can provide some
data on the external validity of the study. Comparison of results also
suggests interesting insights into hypotheses about the differences in
observed nonverbal behavior.

The most significant finding about the two tests was the fact
that both of the test situations elicited significant behavior changes.
This finding alone supports the external validity of the study; it
suggests that similar changes in nonverbal behavior may be noted in
other similar testing situations.

In the statistical analysis that followed the finding of signi-
ficant overall behavior changes, individual t-tests identified indivi-
dual behaviors which contributed most strongly to the observed behavior
change. The results of the t-tests applied to the two test behaviors
show strong similarities and some interesting differences‘(Table 7).

The difference in the speed or pace of the two tests might help
to explain some of the differences noted in the eli¢ited nonverbal
behaviors. For the PPVT testing the number of questions per minute was
significantly greater and the time to answer was smaller (Table 8).
Differences in the pace of the testing were related to the nature of
the testing material itself. In the PPVT each question was a single
word; in the PIAT questions often required a sentence or two of

explanation. Similarily, the PPVT tasks require only vocabulary
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Table 7. Comparison of behaviors elicited by the PIAT and PPVT.

PIAT t-test Results
PPVT t-test Results Significant* Not Significant

Significant* TTA EBLO LEAN
MTWT MDRP
MANP SUBV

EBFL
Not Significant : GAZE AMTM HTH
SMIL DSTM LICK

PSFT FLPA
HSHK

*Significant at the 0.05 level

Table 8. Average values for QPM and TTA for the PIAT and PPVT.

Variable . Pre-frustration Frustration

Questions per minute (QPM)
PPVT ' 9.02 - 6.74
PIAT 5.91 2.88

Time to answer (TTA)
PPVT 2.13 4.39
PIAT _ 2.06 10.93
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recognition, but in the PIAT math subtest students sometimes had to do
some mental calculation in order to answer the question.

k Another possible factor in the differences could be related to
the idea of synchrony in verbal dialogue. Research has shown that the
length of the response in a dialogue depends on the length of the com-~
munication of the other party (Harper et al., 1978, p. 47-51). 1If one
bPerson responds in shorter statements the other person will usually
shorten his/her response. Similarily, longer pause times by one party
will tend to induce longer pause times in the other party. It is pos-
sible that these pPhenomena contribute to the quicker pace and shorter
time to answer noted since the shorter questions of the PPVT may induce
quicker responses by students. |

These differences in the format of the testing may provide some
clues as to the nature of or reasons for the similarities and dif-
ferences in the nonverbal behaviors noted. For example, in the case
of Gaze and Smiles,which showed significant change in the PIAT but not
the PPVT, it appeared that the slower pace at the start of the PIAT
testing allowed the student some chance to look up and smile occasion-
ally between questions. Later in the testing there was less looking-
up and the behavior change was noted. For the PPVT there was little
time to look up during any part of the test because of the faster pace.

As another example, there seemed in general to be more nonverbal
behavior elicited during the PIAT testing. It appeared that nonverbal
behaviors often occurred during the time while the student was thinking
about possible answers, i.e. between the asking of the question and the
student's answer. The longer time to answer (TTA) appeared to allow

for more nonverbal expression.

Discussion of Significant Nonverbal Behaviors
Observed in the Study

This section reviews many of the nonverbal behaviors identified
in this study and relates them to other research findings. The non-

verbal behaviors that were more frequently observed or found to be most
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strongly related to the frustrational testing are of primary interest.
However, some nonverbal behaviors have been more researched than
others; therefore, discussion is often limited by the degree to which

other researchers have investigated these particular behaviors.
Micromomentary Facial Expression

Haggard and Isaacs (1966) have used the term micromomentary
facial expression to describe facial expressions that last less than
one-third of a second. They noticed these facial expressions first in
the analysis of videotapes of patients in the psychotherapeutic setting.
Haggard and Isaacs then investigated the ability of untrained observers
to detect these expressions and concluded that although micromomentary
expressions often went unnoticed, but sensitivity could be increased with
training. Haggard and Isaacs assumed that these facial expressions
were important indicators of emotional reaction, such as reactions to
sensitive topics in a patient's life history. The short duration of
the facial expression was thought to be the result of the subject's
containment of emotional expression due to social or psychological
repression mechanisms.

Haggard and Isaacs used judgement to identify the expressed
affect of each expression. Videotapes were slowed or stopped to more
clearly judge the expression. Their work could therefore be considered
more of a judgement or decoding study; therefore little information was
available as to the specific facial movements thét commonly constituted
such micromomentary facial expressions. ‘

In the present study several of the encoded nonverbal behaviors
could be considered micromomentary expressions. Mouth twitching for
example was often very short in duration and was sometimes concurrent
with one or more other behaviors such as an eyebrow flash. The finding
that untrained observers have difficulty in detection of such facial
expressions is significant. 1In fact, many of the nonverbal behaviors
used in this study were difficult to observe and record reliably with-

out checking and rechecking the videotape records. Ease of use of the
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Observational instrument did improve with time indicating improved

sensitivity with training.
Mouth Twitch

In this study mouth twitch was significantly related to frustra-
tion. Little has been written specifically about the mouth twitch
behavior except as in relation to micromomentary facial expression.
Quite a variety of mouth twitches were observed in this study. With
more sophisticated videotape equipment the mouth twitch category might
be broken into subcategories such as smile, frown, and neutral.

Obviocusly this would involve more observer judgement and subjectivity.

Lean Back

The lean back was the only category of body movement or position
that showed significant relation to the frustrational testing. Eggen
(1972) found some relationship between body lean and gross affect.
However, in his experimental set-up the subject was in a classroom
lecture, and he was investigating gross affect not specific affect. In
another study, Mehrabian (1972) showed a link between body lean and
affiliation or liking, but his stimulus situation was usually é loose
social setting such as a waiting room. It is interesting to conjecture
that lean backs observed during frustration might arise from similar

affect states in all three cases, that of dislike.

Body Movements

In this study there were several complications associated with
the experimental setting that might influence body movement, posture,
and lean. First, the subject had to stay close enough to the testing
material so that he or she could see the test materials clearly.
Second, movement of the body or head also influenced the ability to see

the test material clearly. Third, students appeared to maintain fairly
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motionless posture while listening to the questions and then while
looking for the answer. Finally, the pace of the questions slowed dur-
ing the frustrational portion of the testing, and time to answer
increased allowing more time for movement.

Based on these factors and the observation of the tapes, I have
conjectured that two opposing factors were at work in the testing
situation. The tension and frustration seemed to make the student
generally more agitated and fidgety, but the greater concentration
required of the harder questions tended to cause more motionless listen-
ing and thinking activities. Thus; little change in overall movement

was observed.
Manipulation

This study found manipulations to be significantly related to
frustration. Manipulation or self-manipulation has been used as a
behavioral category in the studies of several investigators (Mehrabian,
1972; Eggen, 1972; Schelfin and Schelfin, 1972). However, none of
these studies seemed to directly investigate the relationship of such
manipulations to frustration. Morris (1977) considers manipulation
such as head scratching to be a "displacement activity", i.e. one that
allows some vent for suppressed affect. Schelfin (1972) has identified
certain behaviors such as preening the hair as a quasi courtship
behavior and wiping the finger across the upper lip as an attempt to
hide deceit or disagreement. Schelfin's studies used more of the
ethological observation method; however, his conclusions have not
been statistically tested. Preening of the hair and the finger wipe
would have been simply identified as manipulations in this study, but
there may be some justification in expanding the category into sub-

categories to gain more information.
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Gaze

In the present study gaze was simply recorded as being directed
towards the testing material or not directed towar@s the testing
materials. Although not throughly analyzed, most of the gaze that was
not directed at the testing materials was directed towards the examiner.
This looking at the examiner occurred more frequently during the asking
of the question and during the pause between the subject's answer and
the next question.

Gaze toward the examiner was found to be significantly less
frequent during the frustrational portion of the PIAT testing but did
not significantly change for the PPVT testing. There are several fac-
tors that may help to ekplain these results. The effect of the dif-
ference in the pace of the PIAT and PPVT testing situations has been
discussed above and probably helps to explain why change was noticed in
one situation but not the other. The decrease in gaze noted for the
PIAT testing may be because of the fact that a failing student may be a
little embarrassed and tend to avoid eye contact; this decrease may also
be at least partially due to the increase in eye contact with the test
materials while the student is thinking about the question and trying
to identify the correct answer.

Although gaze has been one of the most researched areas of non-
verbal behavior, few if any of the studies have been directed at a
task oriented situation such as the present study. In one study, how-
ever, Argyle and Graham (cited in Argyle, 1975) showed that when a
simple prop was introduced in the experimental setting, almost all eye
contact was directed towards the prop. In Argyle's study the prop was
a map, and the conversation was about summer vacation plans. This
effect must also be noted in the testing situation.

Many studies of gaze including those reported in Argyle's book

Gaze and Mutual Gaze (Argyle and Cook, 1975) have focused on the

effects of culture, status, sex, age, and other variables on gaze.
Gaze has been identified as having a role as a regulator of verbal

interaction in an unstructured setting.
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In an individual testing setting, such as in the present research,
where the verbal interaction is structured and the test matérials serve
as a prop, gaze probably does not have much importance in regulating
the interaction and may be limited as a nonverbally communicative

behavior.
Eyebrow Flash

In this study the term eyebrow flash was used to denote a raising

of the eyebrows, because the act appeared to be identical with the non-
verbal behavior commonly called a flash in the literature. The eyebrcw
flash usually refers in the literature to the gesture that denotes
recognition of a friend (Argyle, 1975). Although no specific references
were found that related the eyebrow flash or eyebrow raising to such a
task oriented or frustrating situation, in this study the eyebrow

flash was found to increase in the frustrational setting. The gesture
seemed to communicate mock surprise right before or right after the
answer was given. fThe implicit message seemed to be "I don't know" or

"I'm guessing"”.
Eyebrow Lowering

Lowering of the eyebrows may be commonly associated with worry or
sorrow, but there are few studies that identify this gesture specifi-
cally. 1In the studies of Ekman and Friesen (1975), eyebrow lowering
was associated with the emotions of anger and sadness. However, Ekman's
work was primarily a study of pure emotion and may be hard to relate to
the more complex and transient emotions that the frustrational testing
situation elicit. Eyebrow loweriné increased significantly with
frustration. The message communicated by the brow lowering seemed to

be "I'm thinking" or "That's a hard question".
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Smiles

The message commonly associated with smiling is most commonly a
positive affect of liking or happiness. Perhaps because of the almost
obvious messages associated with smiles less research has been done on
the smile as a nonverbal cue. Eggen (1972) showed that smiling was
associated with liking of the class and the teacher. Other studies
have related smiles to an innate and cross-cultural expression of
happiness.

In this study, the number of smiles decreased sigﬁificantly in
the frustrational portion of the PIAT testing but not in the PPVT.

This result was similar to the decrease in Gaze that was noted in the
PIAT but not the PPVT. As discussed above, both GAZE and SMIL were
thought to be partially the result of the differences in the pace of
the testing as discussed above. Further, smiles seemed to occuf mostly
when the student looked up at the examiner. If this relationship
existed, then most of the discussion of the results for Gaze apolv here.
That is, failing students may avoid gaze and smiles partially because

of embarrassment or anger, and gaze may be focused more on the testing

materials as the students try to identify the correct answer.
Mouth Dropping

Mouth dropping as a behavior was not specifically noted in the
literature review. Ekman and Friesen, however, have associated an
open mouth with expression of surprise (Ekman and Friesen, 1975).
Comedians and pantomimists use an open mouthed expression both for
surprise or to act dumb or dumbfounded (Darwin, 1872/1965). The
increase in mouth dropping observed in this study during frustration
may be a communication of surprise or mock surprise at the hardness of
the question.

Another hypothesis is that the behavior is more common in children
and is repressed through social conditioning (Knapp, 1978, p. 65-76).

The open mouth may be seen less in adults because of greater self
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control and awareness of their facial expressions. During cognitive

or emotional stress, however, these behaviors may be noted in adults.

Subvocalization

Subvocalization increased significantly during frustration for
both the PIAT and PPVT. Subvocalization has been often noted in the
reading behavior of children. 1In the case of this study, in the PIAT
testing the students may have been in some cases rereading the ques-
tions, because the question was usually printed on the stimulus card.
This does not explain the significant relationship between subvocaliza-
tion and frustrational testing for the PPVT test. In the PPVT, the
stimulus cards were totally free of writing. In the case of the PPVT,
careful observation of the videotapes revealed that the subjects were
usually repeating the question, i.e. the stimulus word. Some educators
believe subvocalization may help the student attend to a difficult task
and block out distractive stimuli. This could be the reason for the
increased subvocalization observed during frustration. In a few cases
the subjects were subvocalizing some negative comment such as "oh no"

or "that's not right".
Shoulder Shrug and Head Cocking

Among the "other behaviors" noted in the study, there were
several that appeared to be quite communicative even though they were
less frequently noted. Two of the most striking of these behaviors
were the shoulder shrug and the head cocking behaviors. Darwin noted
that, "When a man wishes to show that he cannot do something or prevent
something being done, he often raises with a quick movement both
shoulders.... The head is often thrown a little to one side..." (Darwin,
1872/1965, p. 263-264). Both of the behaviors seemed to clearly com-
municate "I don't know", and in some cases almost an "I don't care".

At this point in the testing the probability was high that the student

was guessing. However, perhaps because of the almost obvious nature
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of the nonverbal behavior, no research studies were found that dealt

with this specific behavior.
Lip Licking

It may be significant that there was no difference noted in the
amount of lip licking during the frustrational testing. Lip licking
is assumed to be associated with dryness of the mouth due to a reduc-
tion of saliva flow caused by stress or tension (Morris, 1977, p. 166-
167) . Lip licking was frequently noted in both pre-frustrational and
frustrational behavior of some students, and the lack of change in the
behavior is interesting. One conjecture is that lip licking, associated
with some dryness of the mouth, was more a function of test anxiety
than a specific affective response to frustration. This hypothesis
warrants further investigation.

Swallowing, like lip licking, might be a result of dryness of the
mouth and a function of énxiety more than specific frustration. Unfor-
tunately, swallowing could not be easily and reliably observed in all
subjects and therefore was not systematically studied here.

Morris (1977) also noted that besides lip licking} the tongue may
also protrude slightly during periods of concentration. He called this
nonverbal behavior the concentration tongue. He claimed that nursery
school children use this behavior as a sign that they do not want to be
disturbed, and that the behavior may be related to another rejection

signal of sticking out the tongue.

Recommendations for Further Study

Several suggestions for further research arise out of the discus-
sion of the results of this study. These recommendations are presented
below. First, the study should be replicated, perhaps with some modi-
fications. Second, there are some similar studies that would extend
the findings of this study. Third, some suggestions are made for instru-

ment modification, especially where the observation is to be done in
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more dissimilar circumstances. Finally, there are some suggested
research studies that are related to the findings of this study but

that require quite different experimental designs.

Replication Studies

Replication of any reasonable study needs no specific justifica-
tion other than the desire to confirm the findings independently.
However, replication studies usually incorporate modifications of
design and method that serve not only to verify findings but to improve
the study,

There are several modifications that might be incorporated.
First, because the instrument has been developed, it would be advisable
to spend more energy on an increased sample size. This might allow
statistical analysis of the less frequently observed behaviors. An
increase in sample size might also make it possibie to observe the
hypothesized clustering of the frustrational behavior.

Another modification would be to analyze the data in terms of the
timing of nonverbal behaviors. Which nonverbal behaviors often occur
concurrently? This type of analysis would investigate the "micro-
momentary facial expression" phenomena. Further, when during the
testing do the nonverbal behaviors occur? This would require investi-
gation of which behaviors occur during questioning, during the time to
answer, during or near the answer, and during the pause to the next

question.
Similar Studies

Other individualized testing situations that are similar to the
PPVT and the PIAT might be used for a replication study. Although
there was much more similarity than difference in the nonverbal be-
haviors seen in the PIAT and the PPVT testing, the investigations of
other testing situations would extend arguments for the external

validity of this study.
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One of the most common individualized testing situations has been
the individualized testing of reading, especially the IRI that was
designed by Betts. Betts' IRI (Informal Reading Inventory) provided
some of the initial justification for this study. Thus the IRI testing
would be a logical candidate for a study of nonverbal behaviors.

A different type of study might use some non-testing task to pro-
vide the frustrational situation. The observational instrument
developed in this study might require modification but could easily be
adapted to observation of other classrcom tasks. One key element in
the selection of frustrational tasks to study is the control of the
task difficulty or frustrational stimulus. One type of classroom task
that seems quite amenable to this type of study would be the use of
individualized instructional materials. Such materials, often in the
form of self instructional packets are usually designed so that the
student can achieve success without aid from the teacher. The diffi-
culty is controlled by design and could be made harder or easier for
an experimental situation.

Videotapes of lessons or slide-tape presentations could be used
as in the studies of Allen and Atkinson (1977). Certainly the use of
computer assisted instruction, computer simulations, or computer games
could also be considered for study of the nonverbal behaviors and .
frustration. Pareek (1964) has listed other task situations that have
been used in the study of frustration. They include peg board games,
problems givén with too little time to solve them, falsified test
scores, and several difficult motor ccocordination tasks. This research
is certainly needed since it could be important for the>teacher to be

able to identify students who are experiencing frustration.
Instrument Modifications

Further research may require modification of the instrument.
When the situation to be observed is different than the individualized
testing used in this study, it would be advisable to do some pilot

videotaping in order to be sure that all commonly seen behaviors are
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included. As research progresses it might also be wise to ignore
certain nonverbal behaviors that are not found to be related to the
frustrational stimulus. Depending on the researcher and the needs of
the study, the nonverbal observation record sheet might include more or
fewer behaviors. For studies such as the study of the timing of non-
verbal behaviors previously suggested, it would be interesting to con-
sider reducing the five second intervals to two or one second inter-
vals. Such a study would require more sophisticated videotape equip-
ment. Also, where the sample size is large, it would probably be
important to consider inclusion of some of the behaviors observed

infrequently.
Other Studies

The results of this research suggest some interesting hypotheses
for further investigation. Two such studies are suggested in the fol-
lowing paragraphs.

The first investigation would be the investigation of the con-
nection between specific nonverbal behaviors elicited by the students .
in the frustrational situation and the ability of teachers to decode
these behaviors accurately. Correlation of specific nonverbal
behaviors with the judgement accuracy scores of a panel of teachers
could provide some insight. We might hypothesize that certain nonverbal
behaviors such as mouth twitching or a shoulder shrug more clearly
communicate the students' frustration. A related hypothesis would be
that students that are higher in total overall expression or frequency
of nonverbal behaviors would be easier for an observer to judge
accurately. And finally, the hypothesis that certain personality types
more openly express their frustration could be tested if the study
included personality testing for the student subjects.

The second type of related research suggested is a study of the
relationship between the nonverbal behaviors and test anxiety. As was
noted above, lip licking was a reasonably common behavior but was not

found to be related to the frustrational stimulus specifically. Test
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anxiety has been researched extensively. The largest body of research

is included in the book Anxiety in Elementary‘School Children (Sarason,

Davidson, Lighthall, Waite, and Ruebush, 1960). Most of this research
uses a student questionnaire that asks questions such as, "Do you worry
a lot before you take a test"? Much of the data that has been col-
lected on classroom anxiety and test anxiety compares anxiety levels of
different populations such as minority groups, age groups and SO on.

In psychology, anxiety is defined quite differently than frus-
tration, and although there may be some connections, the interesting
results for lip licking suggest that the differénces between anxiety
and frustration may be observable in terms of nonverbal behaviors.
Certainly research here could enhance our understanding of frustration,

anxiety, emotional communications, and nonverbal behaviors.
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APPENDIX I
INTEROBSERVER AGREEMENT

The interobserver agreement was calculated using Scott's Pi (Scott,

1955; Frick and Semmel, 1978):

Po - Py

1.0 - pe

where: po = observed agreement = %»z n
i

n, = number of cases where two observers agree on the behavior

ii

p_ = expected agreement due to chance i[p(i)]2

p(i) the average proportion of tallies made by all observers for

the ith category.

A sample calculation of interobserver agreement is provided below.
This example uses data from the observation of eyebrow lowering (EBLO).
For the five tapes used for the interobserver agreement calculations,
there were five prefrustrational segments and five frustrational seg-
ments, and thus there were a total of 10 one-minute segments of behavior
observed. 1In this 10 minutes of observation there were a total of 120
five second intervals. 1In each 120 five second interval each observer
recorded a one (1) or a zero (0) depending on whether the behavior was
observed. Table I-1 summarizes the comparison of the observational

record for the two observers for EBILO.

Table I-1. Interobserver agreement data for EBLO.

Observer 1
Behavior Occurred Behavior Did Not
Observer 2 (1) Occur (0) Total

Behavior Occurred (1) 6 2 8
Behavior Did Not Occur (0) 110 112

Total 8 112 120

8]
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From the data in the above table, interobserver agreement for EBLO was

calculated as follows:

8 + 8

p(l) = 240 = 0.0667
_ 112 + 112
p(0) = 340 = 0.9333

p(11% + (p(0)1° = 0.8756

e}
n

e
_ 6.+ 110 _
P, = 30 - = 0-9667
P _-p
m=—2 € - 0.7323
. 1.0 = pe

Table I-2 lists the results of the interobserver agreement calcula-

tions for other behaviors.
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Table I-2. Intercbserver agreement.

Variable Agreement
PSFT 1.00%*
LEAN 1.00%
HSHK 0.80
MANP 1.00
HTH 1.00
GAZE 1.00
EBFL 0.74
EBLO 0.73
MIWT . 0.81
SMIL 0.85
LICK 0.82
MDRP -0.01**
FLPA 1.00
SUBV 0.54

ALL BEHAVIORS 0.88

*These two behaviors were not observed in the tapes selected for the
interobserver agreement measurement. 1.00 is indicated since there
was agreement that these behaviors were not observed.

**This behavior was observed only one time in the videotapes selected
for the interobserver agreement measurement. There was a disagree-
ment as to the correct placement of the behavior in time but the total
behaviors for both observers was the same.

See the other interobserver agreement measurement notes in Appendix
IT.
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NOTES ON THE INTEROBSERVER AGREEMENT CALCULATIONS

At the end of the interobserver agreement study the two observers

compared behavior records and discussed the disagreements in the two

records. In many cases the videotape record was then viewed again to

determine who was wrong or what the source of the disagreement was. The
following notes primarily relate the conclusions of those discussions.

1. Several researchers suggest that interobserver agreement should
be calculated for the case where two or more observers view specially
edited videotapes that include examples of each behavior (Frick and
Semmel, 1978). Often these tapes are prepared so that the tapes include
only pure and nonambiguous examples of behavior. In other cases the
tapes are developed to provide a check of observer training in the use
of an instrument. 1In these cases the interobserver agreement can be
calculated between the trainee's record and a record prepared by the
judgement of experts and thus provides a check on the ability of the
observer.

The preparation of a special videotape was rejected for this study
in favor of the use of randomly chosen tapes because it was thought to
be the best check of the real reliability of the instrument and because
the time and effort involved did not seem to be justified by any parti-
cular improvement in accuracy of the measurement of interobserver agree-
ment.

One drawback in the rejection of this special tape method was that
for certain behavior listed in the observational instrument the
frequency of occurrence was quite low for the random sample of video-
tapes that was used. 1In those cases, just one or two disagreements in
the few behaviors viewed resulted in very low calculated values of
Scott's Pi.

It is therefore felt that the most reliable or least uncertain of
the Scott's Pi measurements is found where the frequency of occurrence

is higher. Note that the frequency of behavior can be roughly taken
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from the behavioral record and is noted on the listing of the results of
the Scott's Pi calculations in &ppendix I.

2. Some of the disagreements in the behavioral record occurred
only in which of the five second intervals the behavior was seen to
occur in. Because the interobserver agreement was calculated on the
basis of looking at the detail of the record, that is placement in each
five second interval, some of the cases of noted disagreement resulted
in the same total score for the subject behavior. This method of cal-
culation although statistically much easier was therefore somewhat
conservative in estimating interobserver agreement.

It was found that the disagreements in determination of the correct
five second frame in which to score the behavior could be greatly
reduced or eliminated with a different video system. This discovery was
made because the videotape record was made with two different videotape
systems - port-a-pack system and a studio camera and cassette :ecorder.
The studio system seemed to have better overall video qguality; tapes for
the interobserver agreement study were all taken from the cassette video-
tapes. However. it was found that because of the more automatic controls
on the cassette videotape and the lack of a slow motion feature, it was
sometimes difficult to determine exactly in which time period a particu-
lar behavior occurred.

On the other hand, the port-a-pack is a simple reel to reel video-
tape machine; the operator can advance the tape by hand, allowing frame
by frame viewing of the videotape record. This frame by frame viewing
allowed the operator to much more easily determine in which five-second
interval a behavior occurred. 1In retrospect, it was felt that the
smaller port-a-pack machine could have eliminated some of the disagree-
ments seen in the interobserver agreement study and therefore the reli-
ability of the instrument could be increased above the level indicated
by the calculated values of Scott's Pi through the use of the port-a-

pack system.
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APPENDIX III
POPULATION DESCRIPTION

The population was taken from the Lebanon Middle School in Lebanon,
Oregon. Students in five eighth grade classes were asked to volunteer
for the study. The students in these classes were told very little
about the research except that it was aimed at the improvement of test-
ing materials and techniques. Each of the students in these classes was
given a letter of parental consent to take home. Of the approximately
125 students who were asked to participate in the study, only 40
returned the completed consent form indicating approval for the testing.

Lebanon, Oregon is a small town in the Willamette Valley area with
a population of approximately 9,000 people. The economy is primarily
based on lumber and agriculture. The local school district supports one
middle school for grades five through eight and one high school for
grades nine through twelve.

In the eighth grade math classes, the students are placed into low,
average, and high groups. 1In this study it appeared that (1) more of
the higher ability students volunteered for the testing and (2) more
girls than boys volunteered. The breakdown of the student population is

given in Table III-1.

Table III-1. Breakdown of study population by sex and ability.

Sex
Ability Male Female Total
High 9 10 19
Average 2 5 7
Low 3 9 12

Total 14 24 38
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THE JECKER-MACCOBY-BRIETROSE CHECKLIST
(Jecker et al., 1965)

1-Clip Number

2-Amount of time looked at source
1-Little or none
2-Somewhat
3-A great deal
4-virtually all the time

3-Number of times looked away from
source
1~-Many times (more than 4)
2-Some (3 or 4)
3-Little (1 or 2)
4~-None

4-Speed of eye movements away from
and returning to source
1-Slow
2~-Fast
3~None away from source

5-Amount of blinking
1-More than normal
2-Normal
3-Less than normal

6-Grouping of blinking
1-Spaced
2-Clustered
3-virtually no blinking

7-Duration of lowering eyebrows
1-A lot
2~-A little
3-None

8-Strength of lowering eyebrows
1-Strong
2-Weak
3-No eyebrow lowering

9-Duration of raising eyebrows
1-A lot
2-A little
3~-None

10~-Strength of raising eyebrows
1-Strong
2-Weak
3-No eyebrow raising

l1-Movement of hands on face

1-A lot
2-Some

3-A little
4-None

12-Frequency of general body

movement

- 1-A lot

2~Some
3-A little or none

13-Extent of general body move-

ment

1-A lot

2-Some

3-A little or none

14-Amoﬁnt of mouth movement

1-A lot
2-Some
3-A little or none

15-Chewing gum or candy

1-Yes
2-No

16-My guess of student's answer

17-Student's actual answer

1-Wrong
2-Right

1-Wrong
2-Right
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/PARENTAL CONSENT LETTER
Parental Approval for Participation in Educational Research

TO: Prospective participants and parents March 6, 1979

During the months of March and April, some testing will be con-
ducted at Lebanon Middle School by a researcher from Oregon State Univer-
sity. The testing is part of research aimed at better understanding of
tests and testing procedures.

The testing will consist of two or three brief tests given indivi-
dually to each participating student. The total testing will last
about 15 minutes or less and will be recorded on videotape. The
videotapes are necessary to allow careful examination of the testing
procedure and results. The test results will be strictly confidential
and the tapes will be erased after their analysis. The test results
will not be used for any grading or evaluation and will not be placed
in the students' records.

Participation in the testing is strictly voluntary and requires
parental permission.
Permission is given to conduct the testing described above.

Permission is denied.

Parent's Signature Date

Student's Name

Any questions about this research program should be addressed to:

Bob Roberts or Dr. Thomas P. Evans, Science Education Depar tment,
Oregon State University, Corvallis, Oregon 97331
Phone (503) 754-4031.
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THE CLOCK-TIMER

As part of the pilot study, a timer was devised to facilitate in
the recording of the nonverbal behaviors. The specific purpose of the
timer was to provide an easy means of dividing the one minute of video
record of behavior into five second intervals and to help identify which
of the five second intervals was being viewed at any particular point
in the observation process.

To accomplish this the timer provided an audio signal, consisting
of clicks every one second and a short tone every five seconds, and a
visual display that counted the five second intervals, so that each one
could be identified by the number displayed on the video portion of the
videotape record. Figure VI-1 shows a simple diagram of the audio and
visual output of the timer.

The digital display used a 0.6 inch LED (light emitting diode) dis-
play that was quite clearly visible on the video record. In addition,
the visual display included two LED flashers to mark the second and five
second intervals. The audio tone marking the five second intervals was
about 28 milliseconds in duration and consisted of a 3.7 KHZ audio sig-
nal. A block diagram of the circuit used is included in Figure VI-2,
and a listing of the major components is given in Figure VI-3.

During the videotaping of the main study, the timer was placed on
the table in front of the student and in the bottom of the video field

of view. The audio output was mixed with the audio input from the

"microphone and fed into the videotape recorder.
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Figure VI-1l. Diagram of timer output - audio and visual.
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Radio Shack

Generic Number Part Number
7805 5VDC Regulator ' 276-1770
0.6 inch LED display 276-056
7447 BCD to 7 segment display driver | 276-1805
3909 LED flasher oscillator ‘ 276-1705
Red LED type TLR107 fresnel lens 276-033
7490 TTL decade counter 276-1808

Figure VI-3. Major components parts list.
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THE OBSERVATIONAL INSTRUMENT

The observational instrument consists of a listing of behaviors
to be observed and tabulated and the instrument record sheet. The list-
ing of behaviors includes behavior descriptions and definitions to be
used in recording and tabulation of the behaviors. In addition, this
behavior listing includes instructions on the use of the record sheet.
The observation instrument record sheet is given below as Figure VII-1.

The list of behaviors and their definitions is provided below as ‘
well as a listing of "other behaviors". These other behaviors were
observed during the main study and recorded under the “comments and
other observations" section of the record sheet. However, none of these
other behaviors was observed with sufficient frequency to be included in

the statistical analysis of the data from the main study.

Behavior Definitions and Criteria

In the listing of behaviors given below, the circled reference
numbers are intended to help identify the correct row of the record

sheet to which the instructions or definitions apply.

1 Sequence - In the row marked sequence, the numbers from the timer

are recorded. See the description of the timer. in Appendix VI. These

" numbers help to identify which of the five-second intervals is being

viewed on the videotape recording.

2 & 3 Examiner and Subject - The verbal sequence of the testing is

recorded with a few symbols in these two rows of the record sheet. The
purpose of this verbal record is to help facilitate the recording of
the behaviors in the correct five-second interval and to help identify
coincidence of nonverbal behaviors with events in the verbal dialogue.

Symbols used in these two rows are listed and defined below.
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Recorded under Examiner:
Q - indicates the examiner asking a question from the test

C - indicates a comment by the examiner such as '"good".

Recorded under Student:

A - indicates the subject responding to the previous question. This may
include answers such as "I don't know".

C - indicates that the subject is making a comment or asking a question.
For example, the subject may ask for clarification on part of the
question, e.g. "(Did you say)...five times five?"

M - indicates a filled pause (See filled pause below). Basically a

filled pause consists of unintelligible filler such as, ‘'aaah..."
or "ummm...".

During the recording of the behaviors, clarification of the above
symbols may be important. In most cases, a record of the verbatim com—v
ments made by both the examiner and subject will be included in the com-
ments and observations section of the record sheet. Other verbal events
may also be recorded in the comments and observations and under the

paralanguage section of the record sheet below.

4 Questions per minute (QPM) - indicates the number of question-

answer pairs per minute bf observation, to the nearest half-question.

Each Q-A pair will be counted as one question. When the last question
is not followed by an answer within the one minute observation, judge-
ment may be used but this will usually be counted as one-half question
for the question per minute score. The number of questions per minute

will be estimated to the nearest one-half question.

5 Time to Answer (TTA) - The time to answer each question will be

recorded to the nearest second. The time to answer will be defined as
the time from the end of the question to the start of the answer. The
number of seconds will be recorded in the frame corresponding to the
answer (A). Vocalization between the asking of the question and the
answer will be ignored in the timing even when some clarification or
repeat of part of the question is involved. If the answer is drawn-out,

timing may be made to the specific word or phrase that answers the
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question. For example, in "I -- think - the - answer -~ is number --
four", the time to answer would be measured from the end of the question
to the word "four". If the answer is given and then changes, the TTA
will be defined as the time to the student's final answer.

The score for TTA is the average of the TTAs recorded. In the cal-
culation of the average, if there are less than five questions, (QPM <
5) then the TTA for the last question will be included in the average

even if the last answer is given after the 60 seconds of observation is

complete.

Body Movement

6 Position - The position data is used to get rough data on the
frequency and magnitude of movement of the subject. For this, the
coordinate position of the subject's nose is taken from a grid placed
over the video monitor. The coordinates of position in terms of "X" and
"Y" displacement are recorded. The coordinate position is noted to the
nearest whole number from the grid for both "X" and “"Y". The position
is noted at the start of each 5 second interval. Thus from the 60
second cobservation, 13 positions are recorded; one at the start of each
interval and one at the end of the last interval. Standardized place-
ment of the camera, and controlled lens settings allow calculation of
approximate distance from the grid data. Details are given in Appendix

X.

7 Movement (MAMT) - Movement is scored as a one (l) for each interval

during which the position coordinates, described above, change. Any

change in the "X" or "Y" coordinate position is given a score of zero
(0) or one (1). Any actual motion that occurs during the interval is
ignored unless it causes changes in the recorded coordinate positions.

The score for MAMT is the sum of the number of movements.
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8 Movement Magnitude (MDST) - A rough calculation of the movement

magnitude may be calculated from the X and Y position data. MDST is
calculated by the following formula.

12
2 _ 2.1/2
) [(xj+l - xj) + (yj+l yj) ]

9 Posture Shift (PSFT) - PSFT is identified in terms of a bddy shift
that appears to require some shift in the placement of the buttocks on

the seat. Commonly this may be judged by some sitting-up motion or seat

readjustment.

10 Lean Back (LEAN) - This specific behavior is defined as the fairly

rapid and continuous motion of the head and/or upper body, back or back
and slightly sideways. A one (1) is scored for such motion that appears
to move thé eyes back at least 5 centimeters. Note: From the pilot
study it was observed that such motions often occur nearly coincidental
with the subject's answering of a question. That is, the subject may
slowly lean forward somewhat during the asking of the question and while
considering alternative answers, then the subject leans back fairly

rapidly just before, during, or just after giving the answer.

11 Head Shake (HSHK) - Negative head shake is scored as one (1) for

each occurrence. The head shake is defined by one or more complete

cycles of the head in side to side motion.

12 Manipulation (MANP) - MANP indicates active contact of the hands

with some part of the body. 1In this study, camera position limits this
category to the manipulation of the head or neck area with the hand or
some instrument held in the hands. Examples inclﬁde twirling the hair
with the fingers, scratching the head, pulling on a chain or necklace
around the neck, or scratching the head with a pencil. A score of one
will be given for each 5-second interval in which some manipulation

occurs.
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13 Hands to Head (HTH) - HTH indicates some touching of the head or

neck with one or both hands. A score of one (1) will be given for each
interval in which some touching occurs. ,

The categories of manipulation and hands to head will be scored
independently but a score of one for manipulation will usually imply a

score of one or two for hands to head.

14 Gaze Direction - The direction of gaze is scored with the following

symbols:

0 - indicates the direction of gaze for the subject was toward the test-
ing materials during the entire 5 second time frame.

1 - indicates some gaze was directed toward the examiner during the time
frame.

2 - indicates some other gaze direction dQuring some part of the time

frame; i.e. the subject looked away for a moment or two.

Notice that the score of zero (0) indicates continuous behavior during
the frame but one (1) or two (2) may represent a change in gaze for only
a fraction of the 5 second frame. Where both one (1) and two (2) may
apply to the same time frame, both are noted "1-2". The score equals

the total number of "ones" and "twos".

15 Eyebrow Flash (EBFL) - EBFL indicates a rapid raising of the eye-

brow. The eyebrow flash is usually a behavior that occurs for only a
fraction of a second but here is defined to include extended eyebrow
raising as well. Such occurrences may be noted in the "comments and

other observations". ‘A score of one (1) is given for each occurrence.

16 Eyebrow Lowering (EBLO) - EBLO is an observed lowering of the eye-

brow. It will be scored as a one (1) for each occurrence.

17 Wrinkled Nose -~ Any wrinkling of the nose will be noted here with a

score of one (1) for each occurrence.

18 Mouth Twitch (MTWT) - MTWT represents a fairly rapid motion of one

or both sides of the mouth back. A score of one (1) will be made for
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each occurrence during the time frame. From the pilot study it was
noted that such twitches may be very brief and often occur almost coin-

cidental with the subject answering the question.

129 Smile (SMIL) - A score of one (1) will be given for each frame dur-

ing which some smiling occurred. Other frames will be given a score of

zero (0).

20 Lip Biting - Mouth movements that indicate the biting .of either the
upper or lower lips will be noted here. A one (1) will be scored for

each occurrence.

21 Lip Licking (LICK) - Mouth movements that indicate some moistening

of the lips will be noted here. Judgement will be used and special
attention will be paid to mouth movements where the tongue can be seen.

A one (1) will be scored for each occurrence.

22 Mouth Drop (MDRP) - A one (1) will be scored for each frame during

which the subject's mouth opens without vocalization. When the mouth
drops open prior to vocalization, judgement must be used as to whether -
the mouth opens further in advance of any vocalization than is neces-
sary. ©Note that vocalization or lip movement during the mouth drop may
change the score to "filled pause", "subvocalization" or some other

category below.

.23 Filled Pause (FLPA) - Each occurrence of a filled puase is scored

one (l1). The filled pause is defined above under the sequence coding.

24 Subvocalization (SUBV) - SUBV indicates obvious lip movements that

may or may not be accompanied by some audible vocalization. Such sub-
vocalization indicates that the subject is rereading the question or
that the subject is thinking out loud. Judgement must be used to sepa-
rate such subvocalization from other "comments" which will simply be
noted in the sequence coding as CS. Judgement will be based usually on

the basis of vocal clarity, volume, and intent to communicate.
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25 Question Repeat - Each time that some part of the question is

repeated by the subject a score of one (1) will be given. Such repeats
will also be noted under the coding CS in the sequence coding and the
actual comment may be noted in the "comments and other observations".

Examples would include, "...(Did you say), 'times five'".

26 Questioning Answer - Indicates that the answer is given in a

questioning tone of voice. Judgement must be used here but such
questioning intonation is usually associated with a rising vocal tone or
perhaps a drawn out response. 1In writing a transcript of such a response

a question mark would be used. A score of one (1) is given for each

such answer.

27 Sigh - A sigh indicates a pronounced exhaling of breath which may
or may not be accompanied by some vocalization. A score of one (1) is

given for each occurrence.

28 Don't Know - The subject's answer was simply a statement that he
(she) does not know the correct answer and that no guess was made. Such
an answer will be noted as "A" in the sequence coding but will be noted
here with a score of one (1). Unusual response statements may be noted

in the "comments and other observations" section.

29 Comments and Other Observations - Any unusual behavior may be noted

here. 1In addition, as stated above, this section will include some

clarification of coded observations made above.

Other Nonverbal Behaviors Observed

The following nonverbal behaviors were not included in the behavior
list of the observational instrument record sheet. These behaviors were
observed during the analysis of main study videotapes. This list is
limited to behaviors that were observed for more than one student.

These behaviors were recorded on the score sheet under "Comments and

Observations". None of the following behaviors were observed in more
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than 25 percent of the student observations, and usually the behavior

was observed for only two to four of the students.

Description of the Behaviors

Rocking foot - This behavior may often be detected even when the

foot is not in view. The behavior may be defined and detected by the

rapid vibration of the body due to the rapid rocking of the foot.

Shoulder Shrug - The shrug is denoted as a rapid movement of the

shoulders up and sometimes forward. The subject may lower the head

simultaneously.

Head Cocked - A head cock is a tilt of the head sideways. It may

be accompanied by some shoulder shrugging.

Head Wag - A head wag is a movement of the head side to side at

least one complete cycle.

Head Toss {Hair Toss) - This is a throwing of the head back with a

quick motion. Often the intent may seem to be to toss the hair back and

out of the face.

Wide Eyes - This is an opening of the eyes wide without significant
other eye or eyebrow movement. In stop motion or still picture the
gesture may appear to be a stare but seen in videotape motion this
subtle nonverbal behavior may last less than a second and is seldom

longer than several seconds.

Closed Eyes - This behavior is defined as a closing of the eyes
longer than for blinking. This behavior seems to occur while the student

is attempting to think of an answer.

Tongue in Cheek - This behavior is denoted when the tongue pushes

out on the cheek.
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Tight Smile - This behavior may occur rapidly enough that it would
be called a mouth twitch or be included under the behavior "smiling".
However, in this case the smile is not relaxed. The mouth is tightly
closed and pulled back on both sides. This behavior definitely seems

tense and controlled and may communicate a message different than the

smile.

Swallowing - This may be difficult to detect in some subjects due
to camera angles or clothing styles. Differences in male and female
anatomy of the throat complicate technigque. Swallowing may be indicated

or defined by the motion seen in the Adam's apple.

Laugh - Laughing is defined in the ordinary sense. Laughing may
range from nervous laughing and may be associated with students guessing

difficult questions or laughing at the simplicity of the easy questions.

Quiet Answer - This is a response that is barely audible. Certain-
ly instrumentation could be used to quantify and objectify the process
of measuring loudness of student responses although the additional

technology may not be practical except in the laboratory research

situation.

Drumming the Table - This behavior is defined in terms of the com-

mon usade of the expression. The behavior may be indicated by tapping
fingers on the table but could be detected by both audio and visual
record. This behavior may be a specific sub-classification of manipula-

tion as already defined.
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The table below gives the relative frequency of each of the
behaviors observed during the main study.
in the percentage of one-minute behaviors observations during which
each of the behaviors was observed at least one time.
tion included both the pre-frustrational and frustrational behavior

observations and both the PIAT and PPVT testing conditions.

Table VIII-1.

APPENDIX VIII

RELATIVE FREQUENCY OF BEHAVIORS OBSERVED
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The frequency is reflected

Behavior frequencies (%).

This calcula-

Behaviors Listed*

Other Behaviors

PSFT
LEAN
HSHK
MANP
HTH
GAZE
EBFL
EBLO
**NOSE
MTWT
SMIL
**L,IP BITE
LICK
MDRP
FLPA
SUBV
**O-Repeat

**O-Answer

29%
41
36
51
51
87
56
34
10
96
50
23
70
50
34
66
11
24

Sigh

Don't Know
Shoulder Shrug
Head Cocked
Wide Eyes

Hair (Head) Toss
Swallow

Rocking Foot
Pursed Lips
Drums Table

Tight Smile

10

17
14
10
10
13

*These behaviors were listed on the observational instrument and
specifically identified and defined before the main study.

**These behaviors were not seen with sufficient frequency to be used
in the analysis of the data from the main study.

behavior was seen in less than 25% of the observations.

In each case the
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Appendix VIII (continued)

Table VIII-2. Average values for nonverbal behavior variables.

PPVT Data ' PIAT Data
Behavior  Pre-frustration Frustration Pre-frustration Frustration

Variable ‘
TTA **%) 13 4.39 **%2 06 10.93
AMTM 8.89 9.05 5.13 4.80
DSTM 1.24 1.31 .56 .58
PSFT .24 .16 .28 .22
LEAN *% 13 .55 .25 .50
HSHK .08 .26 .18 .25
MANP *1.32 2.16 *1.13 1.84
HTH 2.05 2.54 1.25 1.47
GAZE 1.00 1.26 *x%D 47 1.22
EBFL *xk%x 37 1.26 * .28 .63
EBLO * .26 .53 * .25 .63
MTWT *xx] 74 3.08 *x%] 47 2.72
SMIL .61 .53 *x]1 .47 .53
LICK .58 .74 .82 .75
MDRP ** 16 .55 * .44 1.03
FLPA .45 .50 .41 .44

SUBV *%*% 55 1.68 *** .50 1.81

*p < .05 **p < .01 ***p < .001
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APPENDIX IX
NOTES ON THE CLUSTERING PROGRAM

*CLUSB
PROGRAM PURPOSE

This program clusters observations of multivariate data. All
observations are assigned to the first cluster and the mean of this
cluster is computed. The observation with the largest scaled distance
from the cluster mean is selected to start the next cluster; the
observation serves as the new cluster mean. Each point is examined to
see whether its distance to the new cluster mean is less than its dis-
tance to the old cluster mean. If the distance is less, the point is
moved to the new cluster, altering the new cluster mean. For subse-
quent steps, the observation with the largest distance from its cluster
means initializes the new cluster, and all points are examined for
reclassification until the desired number of clusters is created.

There is a limit of 20 clusters, 20 variables (dimensions) in an obser-
vation and 100 observations.

Scaling factors are)calculated once, in the beginning of the pro-
gram, and maintained throughout the clustering procedure. The purpose
of scaling is to eliminate the dominating effect of variables with
great variation and to allow the investigator to weight some variables
more heavily than others. The scale factors, c, are applied in the
following manner.

let cj represent the scale factor for variable Jj. Then the

scaled distance, d, of observation i from a mean is calculated by

a2 = Zc.(x..—i.)2
S S B

where c, = w?/s?l
J ]

J
2, . . .
sj 1s the variance among the observations of variables, and
J

w. is the prescribed weight for variable j.
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Data records must contain an identifyer (Species I.D.) for each
observation as the first item read from the record. The user supplies
a data format for the identifyer and the variable vector. A few
simple transformations are available.
More than one set of data may be analyzed by repeating the header
records for each data set and stacking the data sets in one file. One
set of data may be analyzed more than once by repeating indicated

parts of the header records.
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