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Purpose of the Study

C.

This investigation was an attempt to determine the relative suita-

bility of four physical seating arrangements, conventional, crescent,

circular, and non-seating, in terms of their positive attitudinal and

interactional impacts on four senior high school social studies classes

who are enrolled with the same teacher during different periods of the

day. Five null hypotheses and four alternative hypotheses were for-

mulated for testing the suitability in terms of positive attitudinal and

interactional impacts on the four classes.

Procedure

Three types of data were collected: observable data, attitudinal

data, and teacher opinion. The,observable data consisted of the verbal



responses or lack of verbal responses as measured by the Flanders

Interaction Analysis System. The attitudinal data consisted of general

student sentiment as measured by the School Sentiment Index. The

teacher opinions consisted of recorded teacher statements regarding

the various treatments.

In all, 57 Flanders were administered over a 12-week period

with at least one Flanders being given each week to each group. The

attitudinal measure was administered at the end of each three week

period and consisted of two modified halves of the School Sentiment

Index. Statistical treatments were applied to group mean scores

rather than individual scores.

Conclusions

The following conclusions were derived as a direct result of this

investigation:

1. Group verbal interaction does not significantly vary under

the four seating arrangements.

2. Individual group responses of sentiment significantly vary

under the four seating arrangements.

3. Responses of sentiment are not uniform for all groups to

the different seating arrangements. Groups I and III

favored the conventional arrangements, Group II favored



the crescent arrangement, and Group IV favored the non-

seating arrangement.

4. Responses of sentiment were significantly different for

these groups under the conventional and crescent arrange-

ments, but not uniformly different.

5. Responses of sentiment for combined groups did significantly

vary under the four seating arrangements.

6. Responses of sentiment for combined groups significantly

favor the conventional arrangement and disfavor the circu-

lar arrangement.

7. The teacher expressly favors the circular arrangement and

disfavors the conventional arrangement.

Recommendations

1. That a similar study be conducted which focuses on smaller

groups, preferably ten students or less.

2. That a similar study be conducted on a class that utilizes a

teaching technique other than discussion the majority of

the time.

3. That a variety of studies be conducted that focus upon pre-

ferred student distances in many classroom situations.

4. That a variety of studies be conducted that focus upon the



effects of learning under various distances and within vari-

ous group sizes.

Discussion

This study and other related empirical studies in the fields of

psychology, sociology, anthropology, and education indicate that the

factors of territoriality, personal space, individual distance have an

effect on group ecology. The literature indicates that factors of group

size do have a bearing on group distance. It has been demonstrated

that individual distances and the positioning of individuals within

groups has an effect on the behavior of group members. The full ex-

tent of these relationships is not presently known. It is of importance

to know and understand these relationships and the bearing they may

have on learning or attitudinal factors of group members. Further

studies are needed to help uncover the answers.
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THE EFFECTS OF FOUR MODIFIED ELEMENTS OF A
CLASSROOM'S PHYSIC AL ENVIRONMENT ON THE

SOCIAL-PSYCHOLOGICAL ENVIRONMENT
OF A CLASS

I. INTRODUCTION

Background to the Problem

A classroom environment consists of

"the sum total of all the physical, social, emotional and
mental factors that contribute to the total teaching-learn-
ing situation; for example, heat, light, seating, individual
differences among members of the group, teacher person-
ality, teacher-pupil relationships, etc" (21, p. 202).

The relationships between the physical, the social, and the

psychological factors that make the total environment and the extent

to which the single variables that comprise each of these factors bear

upon the total matrix of a class is less than clear.

One reason for this lack of clarity stems from the general ten-

dency of educators to ignore or outright reject the role the environ-

ment might play in the dynamics of learning or teaching (48). However,

over the past several decades, a growing number of individuals within

and without the field of education have begun to re-examine the role

of the environment to the dynamics of learning and teaching. The

evidence of this movement can be seen in the birth and growth of the

many methods courses at colleges and universities, the increasing

amount of architectural change in schools during the past few decades,



and the ever-increasing amount of literature devoted to the topic.

This investigation is an attempt to determine the relative suita-

bility of four physical seating arrangements in terms of their positive

attitudinal and interactional impacts on four senior high school social

studies classes who are enrolled with the same teacher during differ-

ent periods of the day. The two dependent variables, interaction and

sentiment, have been cited by numerous educators as vital ingredients

of learning and teaching from both a conceptual and empirical vantage

point. The independent variable, seating arrangement, has also been

dealt with in both a conceptual and empirical manner. On occasion

the two of these three variables have been studied empirically such as

the effects of seating on student interaction, but the three variables

together have not been dealt with empirically. This study will be an

attempt at measuring the effects of four rather common seating ar-

rangements on both the interaction and the sentiment of learner and

teacher.

Before stating the specific questions to be answered and hypo-

theses to be tested it is essential to briefly review the various ele

ments of the problem. To accomplish this a general overview of

selected conceptual studies that relate to the topic of a classroom

environment will be given. This will be followed by a general review

of the empirical studies that relate to a classroom environment.
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The topic of classroom environment has been conceptually dealt

with by nearly all educational leaders. Combs, Holt, Glasser, Taba,

Bruner, Silberman, and Rogers to name but a few of the sizeable list

have discussed the topic of classroom climate or environment from a

social-psychological viewpoint. While each seem to use their own

particular labels, they are all in reasonable agreement. Generally,

the social-psychological factors are discussed as attitudinal qualities

which exist in the personal relationships between and among the

teacher and the learners (39). The teacher qualities are 1. "realness

in the facilitator of learning," 2. "prizing, accepting, and trust," and

3. "empathetic understanding" (39, p. 106, 109, 111). These teacher

qualities are emphasized by the National Council of Social Studies in a

recent publication. The editors, Gross and Muessig, and the authors,

Hunt and Metcalf; Shaftel, Crabtree, and Sherman; Gardner; Jewitt;

Girault; and Miller rather forcefully emphasize that the key to instruc-

tion is the establishment of a wholesome classroom environment. They

feel the key to such a classroom environment is owned by the teacher

(36). The manner in which these qualities are related to the learners

affects the general sentiment of the classroom group and in turn the

amount and type of interaction that will follow from any given discus-

sion (36).

Hilda Taba carries this argument a bit further. She feels that

perhaps the greatest source of unused potential for learning is the
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efficient use of group relations (48). Taba indicates that the class

in most cases merely forms a backdrop for what transpires. The

most common classroom interaction is monadic or at best dyadic.

In most instances learning occurs in the interaction of an individual

with given media or a teacher or another student but only rarely with

the total group (48). Traditionally, interaction with peers has been

considered inimical to learning and, therefore, has been discouraged

or outrightly forbidden (48). Taba feels strongly that learning needs

to be predicated on the proposition that learning can stem from the

climate of a group. She feels that interaction, interpersonal relations,

and the classroom climate should be as carefully considered as the

content (48).

As indicated above, these conceptual studies that have so far

been mentioned primarily concern themselves with the social-psycho-

logical aspects of a classroom. While all these discussions allude to

the physical aspects of a classroom they do not meet this issue

squarely. The shape of a classroom and the other physical features

of a classroom historically seem to have been dependent upon the

technological knowledge and recognized educational practice of the

times. In earlier times the activities of the classroom which helped

to determine the early physical features of instructional stations con-

sisted primarily of sitting, reading, writing, viewing, and listening.
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Such common contemporary knowledge such as sound control, con-

trolled lighting, controlled heating, the effects of color were not fully

known. The activities mentioned required a modicum of space. The

physical elements could best be controlled under the same physical

conditions and rather small rooms were constructed with generally

fixed seating so that light, sound, heat, and order could be maintained

(31). These particular physical features became a "rule of thumb"

for all school rooms. During this century, particularly in the last few

decades, numerous technological advances have been made that make

it possible to control the physical elements of a classroom regardless

of its size. These technological advances have made an impact upon

the physical features of classrooms. Most States and oftentimes local

district building codes now regulate such environmental factors as

minimum room dimensions, room temperature, sonic conditions, and

visual conditions such as lighting and color. However, evidence of a

relationship between the physical changes brought about by technologi-

cal advances and the educational changes brought about from concep-

tual or empirical studies does not exist. The changes that have

occurred tend to be independent of each other. In addition a rather

natural lag of a similar sort occurs in the classroom itself as suggested

by Taba. This lag stems from a lack of knowledge of how bothphysical

and social-psychological classroom factors affect one another.
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Conceptual literature strongly suggests that a relationship exists, and

modern technological advances allow much flexibility for room design,

but empirical studies that deal with these factors are necessary to

meld the present knowledge and decrease or eliminate the present

lag that exists in the classroom.

Fixed rows and aisles still remain the most common practice

of seating in our modern classrooms. To be sure there are variations

such as the circular or crescent arrangements in some classrooms.

In fact one may find many varieties of seating patterns here and there

throughout the country. The literature abounds with numerous con-

ceptually based suggestions for various seating designs. The most

frequent suggestion is that the arrangement should compliment the

function to be performed, but the most common reason for a seating

design is habit or tradition. Most present day teachers who use a

fixed row and aisle seating arrangement do so because it is what they

have experienced themselves as students or because the teacher be-

fore them or the janitor arranged the furniture in that manner.

The teachers who vary from this general pattern usually feel the

other form allows them a certain advantage. For example, True, a

psychology instructor at a senior high school somewhere in the Mid-

west likes to place his student desk chairs around three of the four

walls of a room. The "advantages" as he sees them are that each

student may be easily seen by all other students, this arrangement
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provides for a more relaxed attitude, it provides space for legs and

feet of large individuals, it is an aid to group discussion, it is easier

for the instructor to provide specialized instruction, it provides for

better specialized supervision, and it provides a change in atmos-

phere from other classes. True goes on to say that

in the area of discipline the student can only whisper to
two persons, in the ordinary arrangement it would be at
least six. He cannot mark easily on the chair ahead of
him or on the wall. If the student is reading another book
during the class recitation it is easily observable, and
during examinations if you will make two sets of questions
it will cut down on the cheating (50).

Dr. Glasser is perhaps the most avid proponent of the circle. He has

commented considerably upon this seating arrangement and the ad-

vantages it has over all other approaches for discussion purposes. In

fact the circular arrangement in classrooms today is commonly re-

ferred to as the "Glasser circle." He feels that this arrangement is

vital to a class discussion and indicates that without such an arrange-

ment a good discussion will not be likely to occur (20).

There are, obviously, many other, perhaps more palatable,

reasons that can and have been given for the advantages of certain

seating arrangements. However, very seldom is the advantage of stu-

dent sentiment listed. A few individuals such as Davis have argued

that "if the tenth year of life is as important as any other, the fifth

grade must be as rewarding and gratifying a place to be as anywhere

else we may be spending one precious year of living" (12, p. 110).



It might be judged as Davis suggests that student sentiment is im-

portant enough without educational qualifications. However, the

conceptual qualifications previously mentioned by Taba, Rogers,

Shaftel, and others do seem to indicate that sentiment is educationally

important as well.

The three variables central to this study, interaction, senti-

ment, and seating, also have been dealt with empirically as opposed

to the theories thus far expressed. While a more intensive review

of the empirical studies relating to this study will be given in the next

chapter it is necessary at this point to briefly review some of the

past work in these areas.

Classroom interaction has been studied at great lengths. One

of the earliest empirical studies was performed by H. H. Anderson.

His classic study dealt with the measurements of domination and social

integrative behavior in teacher contacts with children. This study

was followed by the autocratic-democratic-Laissez-faire study of

Lewin, Lippitt, and White which focused upon leader behavior on

children's groups. Later a study by John Withall, an early researcher

of classroom climate, used measured classroom interaction by means

of a category system of classifying teacher statements. Bales and

Strodtbeck developed a system for analyzing interaction called the

Interaction Process Analysis. These men and others were a prelude

to Ned Flanders who developed the most widely known and used system
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for analyzing classroom interaction. This system is explained in

chapter three and will not be discussed here in detail. The impor-

tant point is that studies of these men and others have made it possible

to objectively describe the nature of classroom interaction as it

relates to the social-emotional climate of the classroom. The sys-

tem of interaction analysis as developed by Flanders enables one to

view the dynamics of the classroom in a special way. The system

does not judge statements as such but categorizes them as to type.

From these various types of statements or lack of statements con-

clusions can be drawn on the climate of the classroom that are reli-

able and valid.

Student sentiment has not been a subject of much historic

interest in an empirical sense. With the rise of student protest

movements and underground newspapers the concept of student senti-

ment has begun to take hold. As late as 1970 the Instructional Objec-

tives Exchange of the University of California at Los Angeles and

representatives from about forty states met in Washington, D. C.

to discuss the availability of material that would enable them to assess

student felt needs. The states commissioned the Exchange to produce

objectives and means for assessing student needs. The first such

devices were published by the Exchange in 1971. One of these devices

is used in this study and is discussed in detail in chapter three.

There is an indication from the amount and kind of strong conceptual
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statements on this topic that a good deal of empirical work will be

done in this area in the future. However, at this time the work on

this subject that is empirical in nature is focused upon teaching ef-

fectiveness or learning outcomes which are very important but not

the whole picture.

Classroom seating arrangements have been studied in an empir-

ical sense but these studies on the classroom have been quite general.

Robert Sommer and his associates have recorded interaction patterns

as they relate to seating as have others. From these studies he was

able to predict with varying degrees of success where the more suc-

cessful students normally sit in a classroom. Feitler, Wiener, and

Blumberg polled nearly 300 graduate students as to their choice of

seating arrangements. Their results were rather varied but gener-

ally the graduate students preferred a conventional arrangement and

a semi-circular arrangement over the others presented. Very little

systematic study has been given this aspect of a classroom environ-

ment.

Important empirical work has been done on the topics of terri-

toriality, personal space and individual distance, and group ecology.

Important data has been accumulating on these topics which is of

primary importance to the subject at hand. Robert Sommer, Roger

Barker, Edward Hall, Richard Myrick and Barbara Marx, and a host

of other individuals have some rather significant information on how
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people react to one another spatially and what this might mean for

the classroom. These studies are dealt with in depth in the review

of the literature.

Both the conceptual literature and the empirical literature in-

dicate that interaction, sentiment and seating arrangements and the

manner in which they compliment one another are worthy of further

study. Little is known about how students feel towards certain seating

arrangements or whether or not seating arrangements have a bearing

on student sentiment or classroom interaction. Furthermore, little

is known about how teachers feel about seating arrangements. Addi-

tional study is necessary if knowledge of these unknowns is to be

gained.

This study is an attempt to examine the effects that four seating

arrangements have on verbal interaction and classroom sentiment.

The study is conducted with the belief that greater understanding of

the total classroom environment will ultimately improve both instruc-

tion and learning. In more than a sense it is an attempt to better

understand a classroom variable and the influence it may have on the

total matrix of a class.

Statement of the Problem

The purpose of this study is to determine the relative suita-

bility of four seating designs in terms of their positive attitudinal and
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interactional impacts on the classroom. In order to fulfill this

purpose, answers will be sought to the following questions:

1. Do patterns of group interaction differ greatly under

conventional, crescent, circular, or non-seating arrange-

ments?

2. Do patterns of student sentiment differ greatly under con-

ventional, crescent, circular, or non-seating arrange-

ments?

3. Do teacher preferences of seating arrangements favorably

compare to student preferences?

The Specific Hypotheses

The technique of stating hypotheses two, three, four, and five

in both the null form and the alternative form is used in this study.

At first glance this technique appears rather cumbersome and repi-

titious but there are advantages afforded by this system which far

outweigh the disadvantages. It is necessary to know that there are

differences between the various treatments under study. Under the

null hypotheses the Freidman Two-Way Analysis of Variance is used

to determine whether or not a significant difference occurs. The

alternative form provides a systematic framework for measuring the

magnitude of the differences between and among the various treat-

ments. Under the alternative hypothesis the Wilcoxon Matched-Pairs
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Signed-Ranks test is used to determine how large these differences

are among and between each treatment.

Hypothesis 1. Conventional, crescent, circular, or non-seating

arrangements will not significantly affect the mean interaction of the

groups with respect to indirect teacher statements, direct teacher

statements, student statements, and silence or confusion as measured

by the Flanders System of Interaction Analysis.

Hypothesis 2. The responses of individual groups I, II, III, and

IV (groups are defined on page 15) will not significantly differ with

respect to a conventional, crescent, circular, or non-seating arrange-

ment as measured by the School Sentiment Index.

2.1 The responses of individual groups I, II, III, and IV will

differ significantly with respect to a conventional, crescent,

circular and non-seating arrangement as measured by the

School Sentiment Index in the following manner:

Non-Seating > Conventional
Non-Seating > Crescent
Non-Seating > Circular
Circular > Conventional
Circular > Crescent
Crescent > Conventional

Hypothesis 3. A comparison of groups I, II, III, and IV re-

sponses to a conventional, crescent, circular, or non-seating arrange-

ment will not show a significant difference as measured by the School

Sentiment Index.
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3.1 A comparison of groups I, II, III, and IV responses to a

conventional, a crescent, a circular, and a non-seating ar-

rangement will show a significant difference as measured by the

School Sentiment Index in the following manner:

Group I > Group II
Group I > Group III
Group I > Group IV
Group II > Group III
Group II > Group IV
Group III > Group IV

Hypothesis 4. The combined responses of groups I, II, III, and

IV will not significantly differ with respect to a conventional, a

crescent, a circular, or a non-seating arrangement as measured by

the School Sentiment Index.

4.1 The combined responses of groups I, II, III, and IV will

significantly differ with respect to a conventional, a crescent,

a circular, and a non-seating arrangement as measured by the

School Sentiment Index in the following manner:

Non-Seating > Conventional
Non-Seating > Crescent
Non-Seating > Circular
Circular > Conventional
Circular > Crescent
Crescent > Conventional

Hypothesis 5. The teacher will not express a preference for

any one of the four seating arrangements.

5.1 The teacher will express the following preferences for

the four seating arrangements.
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a. The circular arrangement will be the most preferred.

b. The crescent arrangement will be the second most

preferred.

c. The conventional arrangement will be the third most

preferred.

The non-seating arrangement will be the least preferred.

Definition of Terms

Conventional Seating, Arrangement

A permanent arrangement of seats in rows with aisles between

the rows and with the teacher occupying a desk and chair at a position

hereafter referred to as the front of the room. This arrangement is

illustrated in Figure 1 below.

0 0 0 0

0 0 0 0

0 0 0 0
0 0 0 0
0 0 0 0

Figure 1. A Conventional Seating Arrangement.

Circular Seating Arrangement

A permanent arrangement of seats in a circle without aisles, and

with the teacher occupying a space and seat similar to the ones
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occupied by the students so that all seats and spaces are equal.

This arrangement is illustrated in Figure 2 below.

O
0 0X0

00

oo
oo00 0

Figure 2. A Circular Seating Arrangement.

Crescent Seating Arrangement

A permanent arrangement of seats in two semicircles with the

teacher occupying a position in front of the students in a similar seat

but with more personal space. This arrangement is illustrated in

Figure 3 below.

0 0 0 o
0 o or, 0O 0 -0 00 0 o 0

O O o 00 0 X 0 0

Figure 3. A Crescent Seating Arrangement.

Non-Seating Arrangement

An arrangement that is not permanent in nature and may consist

of day by day combinations of conventional, crescent, circular ar-

rangements or some other arrangement that the group or teacher
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might deem desirable on a given day. The only requirement is that

the groups be in the same general physical space defined as the class-

room.

The Classroom

The classroom used in this study was located in the humanities-

social studies unit of a new school. Its use was relatively restricted

to use by the teacher and five classes of eleventh grade social studies

students. Its dimensions are approximately 30 feet by 75 feet. The

physical aspects of the room met or exceeded state regulations with

regard to sound, lighting and temperature control. It was color coded

by an architect, and the floor is totally carpeted. The furniture con-

sisted of both chairs and chair desk combinations. There were enough

of either type of furniture to enable the group to exclusively use one

type or the other. The dimensions of the room did not necessarily

make it unique from other areas. The school was designed with many

varieties of space ranging from rooms of approximately 30 feet by 40

feet to open areas of over 100 feet by 100 feet. These are at least

six other room areas of the same dimensions as the one used in this

study.
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Classroom Physical Environment

The sum total of the physical factors such as heat, light, seat-

ing, wall color, etc. that constitute the physical factors> of the class-

room (21).

Classroom Social-Psychological Environment

The sum total of the social factors such as group interaction,

peer relationships, teacher-pupil relationships, and the psychological

factors such as personality differences, academic aptitude, and

intelligence (21).

Classroom Environment

The sum total of all the physical, social, emotional and mental

factors that contribute to the total teacher-learning situation (21).

Group

The sum total of a given classroom of students and the teacher.

Group I

Group I was a morning class consisting of 28 students, 13 males

and 15 females, and a teacher.
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Group II

Group II was a morning class consisting of 31 students, 17 males

and 14 females, and a teacher.

Group III

Group III was an afternoon class consisting of 21 students, three

males and 18 females, and a teacher.

Group IV

Group IV was an afternoon class consisting of 23 students, eight

males and 15 females, and a teacher,

Opinion

The formed evaluative judgement of the teacher.

Attitudes and Sentiment

Enduring or non-enduring cognitions and action tendencies that

are exhibited either positively or negatively towards or away from an

object, idea, or person.

Educational Behaviors

The written and oral actions of the teacher and the students
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which are identified by the observer as influencing the teaching-

learning situation.

Indirect Teacher Statements

The oral statements and behavioral actions of the teacher that

come under one of the following four categories:

1. "ACCEPTS FEELING: accepts and clarifies the feeling
tone of the students in a nonthreatening manner. Feelings
may be positive or negative. Predicting and recalling
feelings are included."

2. "PRAISES OR ENCOURAGES: praises or encourages stu-
dent action or behavior. Jokes that release tension, not
at the expense of another individual, nodding head or saying
'uh huh?' or ' go on' are included."

3. "ACCEPTS OR USES IDEAS OF STUDENT: clarifying,
building, or developing ideas or suggestions by a student.
As teacher brings more of his own ideas into play, shift
to category five." (in this instance 1. below)

4. "ASKS QUESTIONS: asking a question about content or pro-
cedure with the intent that a student answer" (2, p. 125).

Direct Teacher Statements

The oral statements and behavioral actions of the teacher that

come under one of the following three categories:

1. "LECTURES: giving facts or opinions about content or
procedure; expressing his own idea; asking rhetorical
questions."

2. "GIVES DIRECTIONS: directions, commands, or orders
with which a student is expected to comply."
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3. "CRITICIZES OR JUSTIFIES AUTHORITY: statements
intended to change student behavior from non-acceptable
to acceptable pattern; bawling someone out; stating why the
teacher is doing what he is doing, extreme self-reference
(2, p. 125).

Student Statements

The oral statements and behavioral actions of the students that

come under one of the following two categories:

1. "STUDENT TALK-RESPONSE: talk by students in response
to teacher. Teacher initiates the contact or solicits student
statement."

2. "STUDENT TALK-INITIATION: talk by students, which they
initiate. If 'calling on' student is only to indicate who may
talk next, observer must decide whether student wanted to
talk. If he did, use this category" (2, p. 125).

Silence or Confusion

1. "SILENCE OR CONFUSION: pauses, short periods of
silence, and periods of confusion in which communication
cannot be understood by the observer" (2, p. 125).

Population

The population used for this study consisted of one social studies

teacher and four social studies classes, two morning and two after-

noon, taught by this teacher at Crescent Valley High School in

Corvallis, Oregon. The subject area of social studies was chosen

because it is a required class at this level and it is the type of class
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that demands maximum group interaction and group cooperation. The

teacher was selected by the author, the principal, and the two house

coordinators on the basis of stated and observed recognition of the

importance and desirability of a wholesome classroom environment.

Crescent Valley High School was chosen because it was new and none

of the students or the teacher had prior experiences with the buildings.

The four classes consisted of 103 eleventh grade social studies stu-

dents out of a total of 227 eleventh grade students at Crescent Valley

High School. Morning and afternoon classes were used to gain a close

representation of the entire school day. The students were assigned

to these four classes on an arbitrary basis. The manner in which

students were scheduled in social studies classes at Crescent Valley

High School during the 1971-1972 school year allowed any eleventh

grader to be assigned to one of these four classes. Of the 103 stu-

dents, there were 41 males and 62 females from predominantly

middle class Caucasian families.

Limitations

Since the sample population is small in number and only repre-

sents a teacher and four groups of students from a single school,

there is no evidence that the findings of this study are typical to all

schools and all classes.
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Furthermore, it cannot be established that all four groups are

equivalent. They are similar in age and were involved in the same

general subject matter with the same teacher in the same room. For

this reason it was desirable to match each group against itself as

well as against the other groups and to randomize the order of the

treatments so that factors such as history and sequence of treatments

would not confound the effects. In addition the sizes of the groups

were not equivalent and even a single group was not necessarily of

the same size on a given day of measurement. Moreover, some stu-

dents would not respond to all items. Therefore, it was necessary to

use mean scores for the total group in order to arrive at a number

equivalency between and among the groups.

Finally, there is an unknown amount of resistance to answering

a questionnaire, especially those that force a choice. The School

Sentiment Index forces a choice.

Delimitations

No attempt has been made to evaluate pupil progress, course

content, lessons or presentations, teacher or student instructional

or learning material, or specific or general teaching strategies.
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II. REVIEW OF THE LITERATURE

Introduction

The classroom is a behavioral setting that exists to help facili-

tate learning. Current literature and many State laws suggest that a

pleasant behavioral setting is necessary to insure physical, social,

and psychological comfort of its occupants which in turn will either

facilitate learning or, at the very least, not hinder it. Most of these

obvious physical factors that have now been regulated by State laws are

important and, perhaps, do require future study. However, these

more obvious factors (lighting, heating, etc.) are not critical prob-

lems of the moment.

However, as reported in the previous chapter, today's litera-

ture abounds with comment on the social and the psychological aspects

of the school classroom. Today's educational vogue is the climate,

the human relationships such as working relationships, authority re-

lationships, social-acceptance and social-influence or power rela-

tionships, and the ecological relationships, of the classroom (29).

It is referred to in numerous ways and by numerous means, but it all

adds up to the same: the classroom social and psychological climate

needs systematic study.

The purpose of this study is to determine the relative suitability

of four seating designs in terms of their positive attitudinal and
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interactional impacts on the classroom. As indicated in chapter one,

the research literature germain to this study are territoriality, per-

sonal space and individual distances, and group ecology.

Territoriality

Territoriality is the relatively recent concept that describes

certain patterns of behavior that are characteristic of an organism

in the act of claiming an area or defending it from other members of

its own species (24). Presently, a good deal more is known about

the spatial behavior of non-human animals than that of man (44).

Through the works of such men as H. E. Howard, H. Hediger, C. R.

Carpenter, and A. D. Bain a great deal is now known about the be-

havior systems of the non-human species. In fact, Hall points out

that recognized behavior systems are often used for distinguishing

between species in the same manner that anatomical features are

used (24), Territoriality and the behaviors through which it operates

allow the organism an amount of "insurance" and an inventory of

reflex responses to things and other organisms. Territoriality is a

regulator. This phenomena as it has evolved in various species regu-

lates the density of species, regulates activity spaces where learning,

playing, hiding, hunting and other such activities can take place safely

and cooperatively. Thus, territoriality regulates group activities

and group cohesion by providing the species with an inventory of re-

flex responses to the surrounding terrain which are important for

species survival. In addition personal functions, social functions and
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status are tied to territoriality (24). Generally, the amount of space

under the control of a member of a species has a direct bearing upon

the member's status which in turn influences both his personal and

social functions or lack of them as the case might be (24).

While possibly more is presently known about various animals

other than man, the information obtained from animal studies has

been applied to man studies and much useful information about man is

now available in this regard and it is being added to each day. How-

ever it is clearly not implied that the behavior is innate rather than

learned or that the underlying mechanisms of one species are neces-

sarily similar to those of another. The major components of terri-

toriality, personalization and defense appear in many species, and at

this stage comparisons are useful in as much as they foster further

understanding of man (44).

Hall, Sommer, Barker and a host of others have described

certain features of western man's territoriality such as individual

ownership, communal ownership, and status relationships which help

maintain a social order (44). The fact that property is owned and that

buildings and homes are divided into sections labeled Mr. X's office

or Miss Y's bedroom, and that these "owned" areas can be rented and

that items within these buildings are further labeled as "my desk,"

"my bed," or "my chair" all indicate that territoriality is a basic

behavior system of man (24, 44).. Furthermore, even in instances
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where an area and the articles within the area are communally owned,

individuals or groups of individuals will label areas and items as

belonging to them and "ownership" lines become blurred. Ownership

of areas or items under these kinds of circumstances are settled by

what psychologists refer to as dominance behavior (44).

A. good example of this is the public school. It is communally

owned. Communal members label it as theirs whether they attend it

now, attended it in the past, or never attended it at all and never will.

Nevertheless, those who do attend it regularly as student, teacher,

administrator, cook, or custodian lay certain ownership claims to it

that other "owners" do not. Non-attendance owners must sign in when

they wish to visit "their" building during its regular open hours or

make special requests and sometimes pay fees if they wish to use it

during other hours. This, of course, is because the community has

employed all but the students to look after this territory and its items

and have entrusted the school to their care and hold them accountable

for it.

These dealings are further complicated by additional territorial

claims among those who own and inhabit the school: student, teacher,

administrator, custodian, cook, and secretaries. Myrick and Marx

in their study of several high schools concluded that laboratories,

classrooms, seminar rooms, teachers' lounges, and teachers' offices

are "owned" by teachers; the main office, the auditorium, and the hall
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adjacent to the main office is "owned" by the administrative staff;

the halls, stairs, rest rooms, cafeteria, and distant or unsupervised

outside areas are "owned" by the students (35). For teachers and

especially administrators the "ownership" is psychologically similar

to real ownership. For students the "ownership" is at most tempor-

ary in that they "own" areas because teachers and administrators

have not claimed them. While Myrick and Marx didn't mention it,

others such as Sommer and Spindler have indicated that custodians,

secretaries and cooks who have high dominance behavior can "own"

large portions of the building and in some instances the whole thing.

The factors of territoriality and dominance behavior tend to con-

trol aggression. The system of behavior provided by these factors

regulates the individual from entering areas that are likely to involve

him in a dispute and provides a ritual so that dominance-subordinate

behavior can be engaged rather than actual combat (44). However,

these same "protectors" can become so rigid that the primary function

to be performed (e. g. the facilitation of learning) can be grossly

stunted. Organizational disfunction most frequently occurs when

dominance relationships are intense. In situations of intense domin-

ance space boundaries become rigid and intense. If either students,

teachers, or administrators are severely restricted as to where they

can go or are only welcome to certain areas on an emergency basis,

or by invitation, the fulfillment of the purpose of the organization can
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be severely hindered. While territoriality and dominance behaviors

exist within a school setting, what is looked for to make the organiza-

tion function is leadership, one individual directing the group or

several individuals directing several groups, rather than one or

several individuals intimidating or threatening the group or groups

(44).

According to Barker and Gump, behavior settings are entities

that regulate some aspects of the behavior of their human components

(5). In their study of small schools and large schools they discovered

that the behavior settings afforded by both were similar in numbers

but quite varied in nature of satisfaction provided (5). For example,

one of their findings was that less pressure is applied to average and

below average students in large settings than in small settings. Small

schools force all its members to perform in areas both curricular and

non-curricular that many individuals do not wish to particularly per-

form in (5). Furthermore, they concluded that the same environ-

mental inputs affect two or more individuals differently and can affect

the same individuals differently if his behavior changes. Moreover,

they conclude that the entire effects of the environment's inputs vary

if its own ecological properties are altered, such as becoming more

or less populated (5, 24, 44).

Certain organizations such as public schools assign territories

more or less along the lines of rank. As Myrick and Marx's study
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indicates and as Sommer relates, spatial assignments indicate roles

that people are to carry out. At the same time space allocations may

inhibit an individual from exercising leadership or followship. The

leaders of the schools studied by Myrick and Marx, for example,

occupied the "best" places and these spatial assignments tend to per-

petuate or re-inforce the rank or status system.

This all points to the question of what we want from our school

environment. At present a good deal of evidence exists which indi-

cates that the interior space of our schools is taken for granted by

both planners and users. In addition both educators and students have

adopted fatalistic attitudes towards school space. This can be seen

in many new schools which provide "open" areas that have had little

effect on patterns of teaching or "normal" use of space for instruction

or learning other than increasing the perimeter of the room or teach-

ing station. Furthermore, designers lack adequate criteria for build-

ing schools. The lines for movement they pattern are rigid, and,

oftentimes, even the furnishings are not evaluated for comfort or

suitability for learning. It would appear that most schools, in spite

of all the technological advances, are built for the same educational

purposes as they were a century ago: to allow easy attendance taking,

to maintain discipline and eliminate cheating, and to provide a place

to sit so that reading, writing, viewing, and listening can continue to

flourish (44).



31

Somehow the interests, preferences, needs, learning rates and

learning styles of individuals must be enhanced and this cannot be

accomplished in inverted coal mines that are labled schools. More

understanding of what a physical environment does to people, how

people comprehend the physical environment, and what people do to a

physical environment is needed (10). This can be gleaned through

ethnographic and other related studies (46).

Sommer, Hall, Myrick and Marx, Barker and Gump and others

have indicated that space allotment and useage does influence its

occupants. Education is in the business of influencing its occupants.

It seems reasonable that all available means should be utilized to

make the accomplishment of the stated goals more fully and more

easily realized. Further understanding of human territories can help

the educator and the facility designer capitalize on this phenomena

and use it to full advantage. For example, Myrick and Marx found

that within the group "owned" spaces previously mentioned; certain

"psychological centers" are established in what they call "free" areas

for a group. These areas tend to be where two halls meet and low

supervision exists. They discovered that the "psychological centers"

were not just places to "bat the breeze" but data centers of the first

order. They found that much valuable information is exchanged and

that most students check through these areas several times daily to

gather pertinent data about daily assignments, teacher disposition,
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test information, topic coverage and a host of other institutional

information. In fact, over one-half the time spent in conversation

was devoted to institutional information as opposed to social infor-

mation. It appeared to the researchers that the scheduling of these

events or meetings was as regular as the administrative schedule of

the school (35). Of course, similar kinds of statements could be

made with regard to teacher "centers."

In addition, Myrick and Marx studied the amount and variety of

student contact which they labeled as "mix" (35). School designs

which provide myriad opportunities for varied exchange with other

grade levels, the opposite sex, and educational programs exhibit a

large amount of mix. Of course, the amount of mix is regulated ex-

ternally by designers and educators. Tracked schools, sharply

delineated departmental breaks or separate buildings for grade levels

or academic programs inhibit mix. Again, this factor of mix can be

applied to the teachers.

It, therefore, appears that building designs and territoriality

within buildings do affect the inhabitants. It now seems appropriate

to create forms that will enhance or at least complement the function

of education.

Personal Space and Individual Distance

The concept of personal space is very closely related to the
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concept of territoriality. The distinction between the two is that per-

sonal space is "portable territory" (44, p. 27). It is an invisible

boundary that surrounds each person where others are not welcome.

It is not necessarily regular in shape nor is its size uniform for all

individuals. It is a personal space. It may be "... likened to a snail

shell, a soap bubble, an aura, and 'breathing room" (44, p. 26).

Unlike territoriality, personal space exists only in those in-

stances where more than one member of the same species is present.

Its shape and dimensions vary under certain conditions such as popu-

lation density or an act to be performed or the other individual or

individuals involved. In any event, a person's area or space exceeds

the limits of his skin and thus allows for touching or moving closer

to people than one would normally do under other conditions. While

Sommer believes that personal space disappears under certain con-

ditions, such as crowding, one may also hypothesize that under these

conditions other people are treated as a "nonperson."

Like territoriality, personal space is a product of one's culture.

Sommer indicates that the general features of personal space are

learned at a very early age and states that individuals in isolated

studies who were deprived of this type of contact become social fail-

ures. These individuals are shunned or excluded from common social

intercourses because they don't know the accepted boundaries (44).
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As Hall points out, ignorance of cultural differences about

personal space and its implications has caused many misunderstand-

ings between individuals of different backgrounds (24). Of course,

the same is true within one's culture. The common explanations

for difficulties between individuals center around the concept of per-

sonal space. These difficulties are commonly described by such

phrases as "I can't get close to him," "he seems to have such an air

about him " or "he is a hard nut to crack." They refer not only to

one's personal space but to what both Sommer and Hall call the

"individual distances" of species members. It is difficult to make a

distinction between these two except that personal space in various

behavioral situations is always smaller than individual distance and

that the former regulates the latter. In other words an individual,

by his culture and personality makeup, sets the boundaries of his

person and, accordingly, regulates the distance space between him-

self and another under various circumstances. Therefore, the in-

dividual distance between two people is always greater than the sum

of the personal spaces.

Hediger originally coined the phrase "personal distance" from

his observations of animals. Hall utilized this concept in his obser-

vation of humans and further developed from these observations the

following kinds of human distances: intimate distances, personal

distance, social distance, and public distance. Hall sees human or
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individual distance as dynamic, not static. It is related to action as

opposed to passive viewing (24).

Furthermore, if one can view man as encompassed by a num-

ber of expanding and contracting fields which provide many types of

information, one can begin to see man in an entirely different light.

With this view one can then begin to learn about human behavior in-

cluding personality types. One not only discovers that there are

many types, shades, and grades of personality, but that individuals

have learned situational personalities (as illustrated in Figure 4).

The most simple forms of situational personalities are those asso-

ciated with responses to intimate, personal, social, and public

transactions (24).

Hall points out that various individuals have trouble with some

of these kinds of transactions. Some people are unable or unwilling

to "fill" certain spaces. Being forced into these spatial areas can

cause an individual to react in unusual ways such as "freezing," for

example. The implications that these situational personalities have

for education are many. An individual who is placed or forced to be

in an individual distance that is incongruous with his personalized

way of behaving can "freeze" so to speak or at least become so over-

whelmed by the situation that everything else becomes meaningless

(24).
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A = the physical world
B = the human body
C = a human's personal space
D = human territory, individual
E = individual distances close phase
F = individual distances far phase
1 = intimate distance close phase
2 = intimate distance far phase
3 = personal distance close phase
4 = personal distance far phase
5 = social distance close phase
6 social distance far phase
7 = public distance close phase
8 = public distance far phase

Figure 4. Schematic of Spatial Phenomena.
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These four distance zones in man that Hall refers to were com-

piled from his observations and interviews with non-contact, middle-

class, healthy adults, who were mainly natives of the northeastern

seaboard of the United States. While his generalizations, he cautions,

are not representative of human behavior in general and crude because

of the present limited knowledge of proxemic observation, they are

interesting as points of references. He chose four zones because he

feels that individual distances are dependent upon transactions and

these four presently seem to classify human transactions. Within

each distance he further distinguishes what he calls the close phase

and the far phase (24).

Intimate distance is described as when the presence of another

individual is unmistakeable and sometimes overwhelming. It is accom-

panied by greatly stepped-up sensory inputs such as sight, body heat,

sound, smell, feel of breath that combine to signal close involvement

with another individual. The close phase of intimate distance is

physical contact such as in love-making, wrestling, comforting, and

protecting. The far phase of intimate distance is 6 to 18 inches

for Americans and not considered proper by adult, middle-calss

Americans in public places. When such contact is necessary with

strangers or casual acquaintances under crowded conditions "... it is

taboo to relax and enjoy ... it" (24, p. 118). The approved basic
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tactic is to be as immobile as possible and, when part of the trunk or

extremities touches another person, withdraw if possible or keep the

muscles in the affected areas tense (24).

Personal distance is described as the distance that consistently

separates non-contact humans. The close phase is one-and-a-half to

two-and-a-half feet. It is within the "arm's length" distance and can

signal the relationship of the individuals. For example, a wife or

perhaps a girl friend of an individual is usually welcome to stay within

the individual's close personal zone with impunity. For another to do

so is usually an entirely different matter. The far phase of personal

distance is two-and-a-half to four feet or outside the "arm's length"

distance. It is the boundary of physical domination in a very real

sense. Beyond this distance one cannot easily 'get his hands on'

someone else (24). It is at this distance that subjects or topics of

personal interest or those that demand involvement are usually dis-

cussed (24).

Social distance at the close phase is from four to seven feet.

The boundary line between the far phase of personal distance marks,

in the words of one of his subjects, the "limit of domination" (24, p.

121). Interpersonal business takes place at this distance and allows

more involvement than the far phase. It is the distance at which

people who work together commonly use. The far phase of social

distance is from seven to twelve feet and is used for formal business
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or social discourse. At this phase the position of individuals is

important. If one person is seated and the other is standing for a

long period of time the neck muscles of the seated individual will tire.

This is generally avoided by subordinates if they are sensitive to their

superior's comfort. If the status of the parties is reversed the other

party may often come closer. This has significant educational com-

plications. A main proxemic feature of far phase social distances is

that it can be used to insulate or screen people from each other (24).

Public distance is well outside the realm of involvement and is

accompanied by important sensory shifts. The close phase is from

twelve to twenty-five feet. Hall points out that linguists have noticed

a more careful word choice and sentence phrasing. In addition, cer-

tain grammatical or syntactic shifts occur at this distance. A

"formal style" of speech and advanced planning on the part of the

speaker takes place and relationships are impersonal. At the far

phase the distance is twenty-five feet or more. It is the most formal

of all distances and the most impersonal. When individuals speak at

this distance much nonverbal communication accompanies the words

such as body stance and gestures. The style of language is what

Martin Joos calls "frozen style" and is used by a person to communi-

cate to other people with whom he is and will remain a stranger.

Personal space and individual distances do seem to have a

bearing upon human interaction. While both these factors are strongly
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tied to culture, they are also peculiar to each individual's interests,

preferences and needs. Further understanding of these relationships

could have a significant impact upon the classroom. If, for example,

Hall's findings on middle class northeasterners were to hold for most

or all middle-class Americans and if similar generalizations could be

found that apply to other social-economic stratas, it would appear that

most of the classroom interactional patterns would need radical alter-

ations. Currently, most of the classroom interaction is held at public

distances and without conscious regard for personal space. The ten-

dency forces educators to treat individuals as nonpersons and con-

tradicts the current cry to more humanistic educational practices.

Group Ecology

As indicated earlier, current research supports the notions of

territoriality, personal space and individual distances. How these

combined factors operate in a formal group setting is not yet known,

but interesting work has been started along this line. The results of

these studies do indicate that behavioral settings do influence individ-

uals and the social systems to which they belong.

In order to adequately relate these findings it is first necessary

to discuss the classroom group as a social system, and then discuss

some of the related work done on pairs of individuals in behavioral

settings.
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As Getzels and The len carefully point out, the classroom mem-

bership is a rather unique social group. First of all, it is a planned

learning situation, and learning is held consciously as the paramount

reason for its existence. Moreover, this planned learning situation

is not subject to motives or goals of individuals who make up the

group. Neither are the means by which learning will take place. The

subjects and methods are set in advance, externally, and the what

that shall be done and the who that shall do it is given. The goals are

mandatory. Participation is mandatory. The accidents of time, place,

and birth determine the membership, and the leadership is not only

sanctioned to an individual, but it is ordered by law and custom.

Furthermore, these unique social groups are linked by a chain to the

classrooms that precede and follow it. What is done in one social

group depends upon what has been done and what will be done in other

groups. In fact, this chain extends to nearly all other outside social

groups because other groups to a great degree depend on it for their

effective functioning. In short, the classroom group is charged with

the responsibility for the "socialization," "politicialization, and

"acculturation" of the child (19).

By degrees, this system has been successful. However, these

"degrees" of success are now being seriously questioned and a whole

array of changes have been taking place in education to alter these

"degrees" of success. Such "new" plans as team-teaching,
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programmed learning, individually prescribed instruction, personal-

ized instruction,"open" classrooms, and non-graded schools, to name

a few of the many "new" changes, are all aimed at increasing the

degrees of successful education. If these changes are to become

more totally effective, more fundamental information is needed about

individuals, how individuals tend to form groups, and which behavioral

settings can offer an individual personal comfort and success.

James, in a pioneer study of how individuals tend to form groups,

observed 8,863 patterns of grouping in two Oregon cities. Of the

8,863 observations, 7,405 consisted of pedestrians, playground users,

swimmers, shoppers and similar informal type grouping patterns and

1,458 consisted of people in various working situations (44). James

found that under both kinds of general grouping conditions, 71 percent

of the groups formed contained only two people. Furthermore, of the

remaining 29 percent of the groups formed, 21 percent contained three

people, six percent contained four people, and only two percent con-

tained five or more people (44). These data indicate that the size of

most groups outside the realm of an artificial structured activity is

quite small. Sommer's observations of grouping in cafeterias support

James' findings. Sommer states that groups of more than three in-

dividuals in the cafeteria setting are rare (44). Further data is

necessary along these lines. Information on the point at which a
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larger aggregation tends to break up into dyads and triads is presently

not available.

These points will have implications for designs of classroom

groups which rarely tend to be under twenty in size. To be sure, a

classroom group is a structured setting but the participation of the

group, regardless of purpose, is dependent upon the individuals. Part

of the time a classroom group is, in more than a sense, an audience.

But even in situations like these the success of the speaker is directly

related to his ability to relate to each individual. In an audience type

situation the speaker or actor objective is to establish as many per-

sonal dyadic ties with the audience that he can. During the other part

of the time when individual participation is desirable in the classroom

group situation similar dyadic ties occur. Choral question and answer

periods are quite rare.

Steinzor's findings indicate that, as a rule, in face-to-face

classroom group situations when one person finishes speaking an in-

dividual opposite, rather than alongside, is next to speak (47). Hearn

and McVey found in independent studies that leadership type affects

group directional interaction. Minimal leadership situations supported

Steinzor's findings, but in groups with strong leaders comments were

directed more towards adjacent individuals (33, 44). It is feasible to

assume from what has been said of dominance behavior that the
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direction of interaction as well as the amount of interaction would be

restricted under a strong leader.

These studies and others like them have led Sommer and a

number of others to investigate which arrangements of people are

more suited to certain activities than others. Sommer and his asso-

ciates invented tasks which would require cooperation, competition,

or separate action of college student individuals and then observed

how dyads arranged themselves to fulfill the tasks. In one situation,

rectangular tables were used that were large enough to comfortably

seat six adults, one at each end and two at each side of the rectangle.

For a task involving casual conversation students overwhelmingly

chose a corner-to-corner or face-to-face arrangement. For a co-

operative activity the students chose a side-by-side arrangement.

The students in a competitive task chose the face-to-face seating

arrangements, and the catty-corner arrangement was preferred for

individual tasks (44).

This study was followed with a similar study where round tables

were used instead of rectangles and the same general preferences

were stated. Those competing faced each other, those working to-

gether or conversing sat side-by-side, and those performing indi-

vidual tasks left empty chairs between themselves and the other per-

son (44).
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Similar tests were conducted with children. Once again co-

operative pairs sat side-by-side, and in individual task situations

children sat catty-corner to each other. Competing pairs used the

corner arrangement. Sommer noted that children rarely sat in face-

to-face arrangements. He hypothesizes that the 30 inch distance across

the table was too great a distance for children. Studies on non-student

adults produced similar results, but once again the adults used the

face-to-face arrangement (44).

Believing that some relevance in seating behavior is tied to the

psychological closeness, Sommer had college students of approxi-

mately 100 in number from the United States, England, Holland,

Sweden, and Pakistan rate 37 given arrangements of pairs seated

at square, round, and rectangular tables as "very intimate and

psychologically close" to "very distant and psychologically remote"

(44, p. 64). The order was the same for each set of 100 students with

side-by-side always the more intimate followed by the corner, the

face-to-face, and the catty-corner arrangement (44).

Nancy Russo had students rate diagrams of seating arrange-

ments at a rectangular table (2-1-2-1). She found distance produced

ratings of less acquaintance, less friendliness, and lower talkative-

ness. However, she also concluded that increased eye contact reduced

some of the effect of distance. In addition, when only one person was

at the "head" (end) of the table, the individuals were not viewed as
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equals (44). McVey in a later study supports these findings and also

indicates that in a circle an authority figure brings about more pro-

gress and a greater number of ideas but more dissatisfaction (33).

Rosenfeld conducted a study to see if seating distances are used

to indicate approval and disapproval. His subjects were told to be-

have in such a way as to show that "you want to become friendly with

her," or "you want to let her know that you don't want to become

friendly with her," but not to verbalize their feelings. The results

were that students in an approval condition were on an average 57

inches from the decoy while those in the avoidance condition were on

the average 94 inches away from the decoy (44). These general re-

sults are supported by Carol Guardo. Her data indicates that the

greater the distance between dyads, the lesser the degree of acquain-

tance and liking (22).

McNeill's study indicates that the nature of the relationship be-

tween individuals has more bearing than a discussion topic as to

whether the discussion is personal or impersonal as evidenced by

seating arrangements. His subjects showed no difference in seating

to a given topic (44). This has a definite bearing on classroom ar-

rangements as it is a common custom to move the group together to

discuss some topics intimately. McNeill's findings would indicate

that unless intimate feelings already existed little would be gained and

concepts developed about personal space indicated that "communication"
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might even break down in a close arrangement under these condi-

tions (44).

In Sommer's studies conducted with larger groups some of the

following conclusions were reached: in small rooms, people sit at

greater distances than they do in large rooms and room density and

high noise moves people together (45). J. W. Block, a phonetician,

demonstrated that the size and reverberation time of a room affects

reading rates. People tend to read more slowly in larger rooms

where the reverberation time is slower than they do in smaller rooms

(24).

Further studies by Sommer were conducted to determine whether

group arrangement affects student participation. He used six classes

of 25 college students and two teaching assistants who each conducted

three of the six classes. The two basic arrangements used were the

seminar arrangement and the straight row arrangement. His findings

were that more students participated in a straight row arrangement

than in a seminar arrangement but that those who spoke in the seminar

arrangement tended to do so for longer time periods (44). There is

also a relationship between those who participated and their proximity

to the teaching assistant. Additional studies by associates of Sommer

supported these general findings (44).

A recent study by Feitler, Wiener, and Blumberg was conducted

to see what type of seating arrangements individuals would select as
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students and as teachers. They attempted to examine the relation-

ships between interpersonal needs (comfort) and the physical setting

of the classroom. They defined comfort as meeting the need of in-

clusion, control, and affection. The subjects were first tested and

labeled as one of the following:

Expressed inclusion = I initiate action with people.

Wanted inclusion = I want to be included.

Expressed control = I control people.

Wanted control = I want people to control me.

Expressed affection = I act close and personal toward people.

Wanted affection = I want people to get close and personal

with me.

The 276 college students were then asked to select and rank two class-

room arrangements as most comfortable and two as least comfortable,

first as a student and once again as a teacher. The arrangements are

on page 49. The results had little bearing on choice of arrangement

and type of need and will not be related here. However it is of interest

to note that the general trend of seating choice was the same for both

teacher and student. Both related they would be most comfortable in

seating arrangement number four and many chose setting three and

seven. Settings six and one were picked as the least comfortable with

seven and four also ranking low as a student seating choice. The

researchers were surprised that setting five was not selected with any
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consistency worth noting. They felt that perhaps it wasn't taken as a

serious setting. The circle arrangement was only chosen a few times

and ranks about even with settings five and six. Feitler, Wiener,

and Blumberg felt the biggest surprise to be the reaction to setting

one. They felt that students working in small groups would be quite

desirable because it is often used in regular classroom situations and

laboratory situations (15).

These studies indicate that too much has been taken for granted

about the classroom setting and group ecology. They demonstrate
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that the manner in which groups are formed do have significant ef-

fects on group purposes and individual comfort whether they are taken

for granted or not. It would seem that it would be an advantage to all

to gain further understanding of these relationships so that a more

effective society can be realized.
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III. METHOD

Introduction

The purpose of this chapter is to describe the design of the

study, the sources of information, the instruments used to collect the

data, the methods used to record the data, and the statistical treat-

ments applied to the data.

Research Design

A quasi experimental counterbalanced design was used to en-

hance experimental control and precision by insuring that all respon-

dents and settings enter into all treatments (7). Specifically, a Latin

Square Design has been used and is modeled below in Figure 5.

T1 T2 T3 T4

Group I
X 0 1 02

X2 01 02 X 0 1 02
X4 01 02

3
Group II X1 0 1 02

X4 01 02 X1 01 02 X3 01 02
Group III X3 01 02

X
1

01 02 X4 01 02

2
X 01 02

Group IV X4 01 02 X3 0 1 02 X2 01 02 X1 01 02
X1 = conventional, X2 = crescent, X3 = circular, X4 = non-seating
01 = Flanders System of Interaction Analysis
02 = School Sentiment Index

1
T z-- time period October 25-November 12, 1971
T2 = time period November 15-December 3, 1971
T3 = time period December 6-December 23, 1971
T4 = time period January 4-January 21, 1972

Figure 5. Latin Square Design.
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This design is used to reduce the probability of familiarization

or practice and routinization that might occur in another design and at

the same time demonstrate all of the effects in all of the comparison

groups. Once the data have been collected, the main effects of occa-

sions and of groups can be removed by expressing each cell as a

deviation from the row or group and column or time and then rearrange

the data with treatments as column heads. A consistency in the treat-

ments would not likely result from anything other than the treatment

itself. This assumes that the effect of a treatment would only be

judged as meaningful if all the cells showed a significant effect as a

result of the treatment (7).

The Specific Hypotheses

Hypothesis 1. Conventional, crescent, circular, or non-seating

arrangements will not significantly affect the mean interaction of the

groups with respect to indirect teacher statements, direct teacher

statements, student statements, and silence or confusion as measured

by the Flanders System of Interaction Analysis.

Hypothesis 2. The responses of individual groups I, II, III, and

IV will not significantly differ with respect to a conventional, crescent,

circular, or non-seating arrangement as measured by the School

Sentiment Index.
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2.1 The responses of individual groups I, II, III, and IV will

differ significantly with respect to a conventional, crescent,

circular and non-seating arrangement as measured by the

School Sentiment Index in the following manner:

Non-Seating > Conventional
Non-Seating > Crescent
Non-Seating > Circular
Circular > Conventional
Circular > Crescent
Crescent > Conventional

Hypothesis 3. A comparison of groups I, II, III, and IV re-

sponses to a conventional, crescent, circular, or non-seating arrange-

ment will not show a significant difference as measured by the School

Sentiment Index.

3.1 A comparison of groups I, II, III, and IV responses to a

conventional, a crescent, a circular, and a non-seating arrange-

ment will show a significant difference as measured by the

School Sentiment Index in the following manner:

Group I > Group II
Group I > Group III
Group I > Group IV
Group II > Group III
Group II > Group IV
Group III > Group IV

Hypothesis 4. The combined responses of groups I, II, III, and

IV will not significantly differ with respect to a conventional, a cres-

cent, a circular, or a non-seating arrangement as measured by the

School Sentiment Index.
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4.1 The combined responses of groups I, II, III, and IV will

significantly differ with respect to a conventional, a crescent,

a circular, and a non-seating arrangement as measured by the

School Sentiment Index in the following manner:

Non-Seating > Conventional
Non-Seating > Crescent
Non-Seating > Circular
Circular > Conventional
Circular > Crescent
Crescent > Conventional

Hypothesis 5. The teacher will not express a preference for

any one of the four seating arrangements:

a. The circular arrangement will be the most preferred.

b. The crescent arrangement will be the second most preferred.

c. The conventional arrangement will be the third most pre-

ferred.

d. The non-seating arrangement will be the least preferred.

Sources of Information

The population used for this study consisted of one social studies

teacher and four social studies classes, two morning and two after-

noon, taught by this teacher at Crescent Valley High School in

Corvallis, Oregon. The subject area of social studies was chosen

because it is a required class at this level and it is the type of class

that demands maximum group interaction and group cooperation. The
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teacher was selected by the author, the principal, and the two house

coordinators on the basis of stated and observed recognition of the

importance and desirability of a wholesome classroom environment.

Crescent Valley High School was chosen because it was new and none

of the students or the teacher had prior experiences with the buildings.

The four classes consisted of 103 eleventh grade social studies stu-

dents out of a total of 227 eleventh grade students at Crescent Valley

High School. Morning and afternoon classes were used to gain a

close representation of the entire school day. The students were as-

signed to these four classes on an arbitrary basis. The manner in

which students were scheduled in social studies classes at Crescent

Valley High School during the 1971-1972 school year allowed any

eleventh grader to be assigned to one of these four classes. Of the

103 students, there were 41 males and 62 females from predominantly

middle class Caucasian families.

Instruments

Three types of data were collected: observable data, attitudinal

data, and teacher opinion. The observable data consisted of the ver-

bal responses or lack of verbal responses as measured by the

Flanders Interaction Analysis System. The attitudinal data consisted

of general student sentiment as measured by the School Sentiment
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Index about their class. The teacher opinions consisted of recorded

teacher statements regarding various treatments.

Collection of the Data

The Flanders system of analyzing classroom discourse was

applied at least once to each group each week. The actual tabulation

of verbal responses was done by a researcher other than the author.

This person, along with the author, was trained in the Flanders

Interaction Analysis System through the use of audio training tapes.

The author and the observer practiced these techniques until a con-

sistent agreement of at least 70 percent was reached by the author,

the observer, and the publishers.

In all, 57 Flanders 1 were administered over a 12-week period

with at least one Flanders being given each week to each group. The

exact time periods for this study were as follows: time one, October

25, 1971 through November 12, 1971; time two, November 15, 1971

through December 3, 1971; time three, December 6, 1971 through

December 23, 1971; time four, January 4, 1972 through January 21,

1972. The actual days per time period were 14, 13, 14, and 14

respectively. Each time period had one or more holidays. The date

of October 25, 1971 was chosen as a starting point to allow students

1The
word "Flanders" will be used hereafter in lieu of Flanders

Interaction Analysis System.
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and the teacher to become acquainted with a new building and to allow

enough time to train the observer.

As mentioned above, the Flanders Interaction Analysis System

is a device designed to measure the verbal interaction of a total class.

In this system verbal statements of the teacher, the students and

silence or confusion can be categorized for comparison purposes. In

this study teacher statements, as suggested by Flanders, are further

divided into indirect and direct categories (2). A delineation of these

four categories is given in Table 1 (2).

The procedure used to record the observable data is as follows:

every three seconds the observer records a number that best corres-

ponds to the verbal behavior during that time interval in a box as il-

lustrated in Table 2 (2). These numbers representing observable

verbal behavior are recorded in sequence in a column. When one

column is filled the observer begins at the top of the next column and

continues this sequence until his observations are concluded. This

procedure is illustrated in Table 2 (2).

When the observations are concluded the sequence of events are

recorded by entering the sequence of numbers into a 10-row by 10-

column table which Flanders calls a matrix. This is illustrated in

Table 3 (2).

The observer enters the sequence of numbers on the matrix by

placing a mark in the box that corresponds to the first pair of events.
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Table 1. Summary of Categories for Interaction Analysis.

TEACHER

TALK

ACCEPTS FEELING: accepts and clar-
ifies the feeling tone of the students in
a nonthreatening manner. Feelings may
be positive or negative. Predicting and
recalling feelings are included.

2. PRAISES OR ENCOURAGES: Praises
or encourages student action or behav-

INDIRECT ior. Jokes that release tension, not at
INFLUENCE the expense of another individual, nod-

ding head or saying "uh huh?" or "go
on" are included.

3. ACCEPTS OR USES IDEAS OF STU-
DENT: clarifying, building, or de-
veloping ideas or suggestions by a
student. As teacher brings more of
his own ideas into play, shift to cate-
gory five.

4. ASKS QUESTIONS: asking a question
about content or procedure with the
intent that a student answer.

5. LECTURES: giving facts or opinions
about content or procedure; expressing
his own idea; asking rhetorical ques-
tions.

6. GIVES DIRECTIONS: directions, com-
DIRECT mands, or orders with which a student
INFLUENCE is expected to comply.

7. CRITICIZES OR JUSTIFIES AUTHOR-
ITY: statements intended to change
student behavior from non-acceptable
to acceptable pattern; bawling someone
out; stating why the teacher is doing
what he is doing, extreme self-refer-
ence.

8. STUDENT TALK-RESPONSE: talk by
students in response to teacher.
Teacher initiates the contact or solicits
student statement.
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Table 1. Continued.

9. STUDENT TALK-INITIATION: talk by
students, which they initiate. If
"calling on" student is only to indicate
who may talk next, observer must
decide whether student wanted to talk.
If he did, use this category.

10. SILENCE OR CONFUSION: pauses,
short periods of silence, and periods
of confusion in which communication
cannot be understood by the observer.
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Table 3. Work Matrix.

CLASS CODE NO, OBSERVER
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1
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.

19

10
,

1 1 1 10 13

Total
Tallies

.
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2 4 19
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13 60
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Inci-
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% of
7%Total 33% 38% 22%

INDIRECT TEACHER
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DIRECT
TEACHER

STATEMENTS

STUDENT
STATE-
MENTS

SILENCE OR
CONFUSION
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This process is continued until all sequences are recorded on the

matrix. It should be noted that all numbers except the first and last

are used twice to properly record the total sequence of statements.

This process is illustrated in Table 3 (2).

When the verbal sequence has been recorded upon the matrix

both the amount and type of verbalization can be computed for com-

parison purposes. In this study the amount of indirect teacher state-

ments, direct teacher statements, student statements, and silence

or confusion were compared under the different treatments to deter-

mine whether patterns of group interaction differ greatly under con-

ventional, crescent, circular, or non-seating arrangements.

The attitudinal measure was administered at the end of each

three week time period and it consisted of two modified halves of the

School Sentiment Index. The tests were administered by the observer

previously mentioned. The School Sentiment Index consists of 83

items with the following subscale divisions: teacher - mode of

instruction, authority and control, interpersonal relationship; learn-

ing; school social structure and climate; peer relations; and general

items about the school (28). For purposes of this study the wording

of some statements was changed so that the focus was on the class-

room situation rather than the total school.

The two halves were labled Test A and Test B and consisted of

35 equivalent items from among the subscales. The two tests are
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illustrated in Tables 4 and 5. Equivalent item numbers for Test B

are given in Table 4. Additionally, an attempt was made to balance

the "positive" and "negative" statements as much as possible to in-

sure against the possibility of having the statements themselves

influence the responses either "positively" or "negatively." Test A

is slightly skewed positively, 22 "positive" items to 15 "negative"

items, and Test B is slightly skewed negatively, 19 "negative" items

and 18 "positive" items. In both tests combined there were 40

"positive" and 34 "negative" statements.

The students were to respond to these statements on a Likert

scale of strongly agree, agree, disagree, and strongly disagree. The

responses were then given a score by determining the desired maxi-

mum direction of the response and giving that response a score of

four points. The next most positive response received three points,

the next two points and the least positive response one point. The

points for responses to each item are given in Tables 4 and 5.

Since group scores were necessary, a total score for each item

was computed by dividing the sum of the scores by the number of

students responding to the item. These total scores were then com-

pared under the different treatments to determine whether group

sentiment differed significantly under conventional, crescent, circu-

lar, or non-seating arrangements.
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Table 4. Modified School Sentiment Index.

Points for Responses
Equivalent

item in
Test B

Test A
ct,

b0

8
0)

b0
0

val

. 9
60 VO
0 15;

(7)

(1) (2) (3) (4) 20 1. My teacher rarely explains to me why I deserve
the grades I earn on assignments and tests.

(4) (3) (2) (1) 21 2. My teacher allows students some choice in
what they study in class.

(4) (3) (2) (1) 22 3. My teacher is interested in the things I do
outside of class.

(1) (2) (3) (4) 23 4. I hate having to do homework.
(1) (2) (3) (4) 35 5. My class has too many rules.
(1) (2) (3) (4) 31 6. When I'm in class, I'm usually unhappy.
(4) (3) (2) (1) 8 7. My teacher tries to make her subjects

interesting to me.
(4) (3) (2) (1) 10 8. My teacher has been fair to me,
(4) (3) (2) (1) 16 9. My teacher is personally concerned about me.
(4) (3) (2) (1) 17 10. I like the challenge of a difficult assignment.
(4) (3) (2) (1) 12 11. If I did something wrong in class, I know I

would get a second chance.
(4) (3) (2) (1) 13 12. I really like most of the kids in this class.
(1) (2) (3) (4) 25 13. I stay away from class whenever I can.
(4) (3) (2) (1) 15 14. My teacher really likes her subjects.
(4) (3) (2) (1) 33 15, My teacher still respects me as a person even

when I've done poorly on my class work.
(4) (3) (2) (1) 34 16. I like to talk to my teacher after class.
(1) (2) (3) (4) 29 17. I think there is too much pressure in class.
(1) (2) (3) (4) 6 18. It is difficult for a new student to find friends

here.
(4) (3) (2) (1) 19 19. I try to do good work in my class.
(1) (2) (3) (4) 1 20. My teacher is boring.
(1) (2) (3) (4) 27 21. My teacher is too concerned with discipline.
(4) (3) (2) (1) 11 22. I have a good relationship with my teacher.
(4) (3) (2) (1) 18 23. I'm very interested in what goes on in this

class.
(1) (2) (3) (4) 7 24. I liked school better when I was in elementary

school than I do now.
(4) (3) (2) (1) 26 25. My teacher has encouraged me to think for

myself.
(1) (2) (3) (4) 3 26. The teacher in my class cannot control her

class.
(4) (3) (2) (1) 28 27. My teacher likes working with young people.
(4) (3) (2) (1) 36 28. Students have enough voice in determining

how this class is run.
(1) (2) (3) (4) 14 29. I get tired of listening to my teacher talk all

the time.
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Table 4. Continued.

Points for Responses
Equivalent

item in
Test B

Test A
(1)

cu
cu

b0 (U

tO0 to s4
o to
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1-i <4 <4 ..
En

w

I,b 10
o

c. 6
Li

(1) (2) (3) (4) 4 30. My teacher just doesn't care about students
if they're not going to college.

(4) (3) (2) (1) 5 31. I really feel I'm part of my class.
(4) (3) (2) (1) 9 32. My teacher grades me fairly.
(1) (2) (3) (4) 24 33. There's no privacy in class.
(1) (2) (3) (4) 2 34. My teacher often wastes too much time

explaining things.
(4) (3) (2) (1) 30 35. I follow the class rules.
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Table 5. Modified School Sentiment Index.

Points for Responses

Test Bo
o
t)

13)

cu cu

e
v) A

(1) (2) (3) (4) 1. My teacher gives assignments that are too difficult.
(1) (2) (3) (4) 2. My teacher frequently shows a lack of preparation.
(4) (3) (2) (1) 3. My teacher lets me know what is expected of me.
(1) (2) (3) (4) 4. My teacher is often impatient.
(1) (2) (3) (4) 5. My class is too big.
(1) (2) (3) (4) 6. Students here aren't very friendly.
(4) (3) (2) (1) 7. I like class better than my friends do.
(1) (2) (3) (4) 8. My teacher gives assignments that are just busy -work.
(4) (3) (2) (1) 9. I usually get the grade I deserve in class.
(4) (3) (2) (1) 10. My teacher will discuss grade changes with me.
(1) (2) (3) (4) 11. My teacher has "pets."
(1) (2) (3) (4) 12. If I had a serious problem, I don't know if I could go

to my teacher.
(4) (3) (2) (1) 13. Class is a good place for making friends.
(1) (2) (3) (4) 14. My teacher gives me too much work.
(4) (3) (2) (1) 15. My teacher gives me individual help willingly.
(4) (3) (2) (1) 16. My teacher is interested in what I have to say.
(4) (3) (2) (1) 17. I would rather learn a new topic than learn one I

already know.
(1) (2) (3) (4) 18. I usually don't get involved in many class activities.
(4) (3) (2) (1) 19. I do my best in class.
(4) (3) (2) (1) 20. My teacher explains assignments clearly.
(4) (3) (2) (1) 21. In my class, individual students can choose assign-

ments which are interesting to them.
(1) (2) (3) (4) 22. My teacher doesn't try to understand young people.
(4) (3) (2) (1) 23. I do more class work than just what is assigned.
(1) (2) (3) (4) 24. Our class is, so large, I often feel lost in the crowd.
(4) (3) (2) (1) 25. Each morning I look forward to coming to class.
(1) (2) (3) (4) 26. In class I have to memorize too many facts.
(1) (2) (3) (4) 27. My teacher doesn't allow me to be creative.
(1) (2) (3) (4) 28. I think my teacher is too old-fashioned.
(1) (2) (3) (4) 29. I often feel rushed and nervous in class.
(4) (3) (2) (1) 30. I enjoy the social life here.
(1) (2) (3) (4) 31. Class depresses me.
(4) (3) (2) (1) 32. My teacher recognizes my right to a different opinion.
(4) (3) (2) (1) 33. My teacher is friendly towards the students.
(1) (2) (3) (4) 34. This class is run like a prison.
(4) (3) (2) (1) 35. In this class, other people really care about me.
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The teacher's opinions were obtained after the study was con-

cluded. The session was audio-taped and open-ended. Open-form

questions were used to solicit the teacher's opinion in regard to a

specific class reaction to the given treatments and the teacher's

reaction to the treatments. The author conducted the interview and

only spoke after asking the basic questions to ask for clarification

of a given point mentioned by the teacher.

Statistical Treatments

Statistical treatments were applied to group mean scores rather

than individual scores. While a classroom environment is perhaps

established by the teacher and definitely felt by all individual students

in a personal manner, the total environment of the classroom is a

representation of composite attitudes, opinions, and behaviors of the

total group. Therefore, only group scores are compared.

To answer the basic questions of this study and to test the

hypotheses presented, it was necessary to make comparisons among

and between each group and all groups combined. The statistical

model used to make these comparisons was the Friedman Two-Way

Analysis of Variance. This test is appropriate in that the level of

measurement is at least ordinal and the cases involved are k related

samples. The purpose of this test is to determine whether the k

samples have been drawn from the same population (41), The
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procedures for determining this is to rank the scores in each row.

In this study the four scores received a rank of one to four with the

lowest rank being one. Ties were ranked by giving those scores the

mean average of the tied ranks. When ranks had been given to all

scores in all rows, the rank columns were totaled. This procedure

is illustrated in Table 6 (41).

Table 6. Ranks of Four Matched Groups Under Four Conditions.

I

Conditions

II III IV

Group A 4 3 2 1

Group B 1.5 1.5 3 4

Group C 2 4 1 3

Group D 2 1 4 3

Rj 9.5 9.5 10 11

The Friedman test is then applied to determine whether the rank totals

differ significantly. To perform this test the value of a statistic

Friedman lables as Xr2 is computed. The computation of Xr2
is

illustrated in Figure 6 (41).

12Xr 2
Nk(k + 1) 1 (Rj)

2 - 3N (k + 1)
J=1

Where N = number of rows.
k = number of columns.
Rj = sum of ranks in j th column.
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directs one to sum the square of the sums of ranks over all
k conditions.

Figure 6. Friedman Two-Way Analysis of Variance.

When the value of Xr 2 is determined, the probability associated

with the value is determined for samples with a large N. Seigle points

out that "inasmuch as the sampling distribution of Xr2 is approxi-

mated by the chi-square distribution with df=k-1, the probability as-

sociated with the occurrence under Ho of values as large as an ob-

served Xr 2 is shown in ..." a chi-square table (41). Values of Xr 2

equal to or larger than .05 as determined on the chi-square table

were accepted as indicators of a significant difference within the

mean ranks (41).

In instances where significant differences occurred a second

treatment was applied to determine the direction and magnitude of the

differences. The treatment used to determine these differences was

the Wilcoxon Matched-Pairs Signed-Ranks Test. This test was appro-

priate in that the level of measurement is at least ordinal and matched

pairs were used (41).

The procedures for determining the direction and magnitude of

the differences was to match the scores of the groups which showed a

significant difference under the Friedman test in the following manner:
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Non-Seating > Conventional OR Group I > Group II

Non-Seating > Crescent OR Group I > Group III

Non-Seating > Circular OR Group I > Group IV

Circular > Conventional OR Group II > Group III

Circular > Crescent OR Group II > Group IV

Crescent > Conventional OR Group III > Group IV

When the scores for each possible combination of conditions were

matched differences were determined for each of the matched scores.

These differences were then ranked by giving a value of one to the

smallest difference, the rank of two to the next smallest difference

and continuing this procedure until all differences were ranked. Ties

show no difference and are, therefore, dropped from the analysis.

Ranks are given without respect to sign so that a difference of -1 is

given a smaller rank than a difference of -2 etc. Once the ranks have

been determined a sign of the difference (+ or -) is given to each rank.

For ties of ranks the average of the ranks is assigned to both differ-

ences. The signed ranks indicate the direction of the difference in

that it can be determined which ranks came from negative or positive

differences. Under equivalent conditions we would expect nearly equal

sums for positive and negative differences. The final step then is to

sum the ranks with the less frequent sign. This figure is then used

along with the number of pairs showing a difference to determine a
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value for the Wilcoxon Matched-Pairs Signed Ranks Test. This

procedure is illustrated in Table 7.

Table 7. Wilcoxon Matched Pairs Signed Ranks Test. (Artificial
Data)

Scores Scores
Matched under one under d Rank Rank with

Items condition another of d less fre-
condition quent sign

1 82 63 19 7
2 69 42 27 8
3 73 74 -1 -1 1

4 43 37 6 4
5 58 51 7 5
6 56 43 13 6
7 76 80 -4 -3 3
8 65 82 3 2

T = 4

The value for the Wilcoxon test is signified by the label Z. The

formula used to compute the value of Z is as follows: (41)

N(N + 1)T -
4

Z4N(N + 1) (2N + 1)
24

Where N = number of matched pairs showing a difference.
T = sum of the ranks of less frequent sign.

Figure 7. Value of Z for Wilcoxon Test.

For Z with a value equal to or larger than .05 were accepted as

indicators of significant difference.
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As indicated, the significance levels for both tests were set

at .05. The reason for using this figure rather than another figure

was arbitrary. Even though in contemporary design theory the pro-

cedure of adhering to the arbitrary figures of .05 or .01 has been

rejected in favor of decisions based upon loss functions and utilizing

principles such as the minimax principle, the author chose an ar-

bitrary figure. This study, as most research in the behavioral

sciences, lacked the information which would be basic to the use of

loss functions. While the author used the .05 level, information will

be provided as to exact probability levels associated with the findings

and the reader, if he chooses, may accept or reject the findings at a

level of his own choice (41).

The power efficiency of both tests are comparable to the para-

metric F and t tests. It is reported that the Wilcoxon test "... is

the nonparametric test most nearly analogous to the standard para-

metric t test and appears to be at least 90 percent as powerful in

normal samples" (49). The exact power of the Friedman test is not

reported in the literature but analysis of data suitable to both tests

were analyzed and it was difficult to indicate which test was the more

powerful (41).
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IV. RESULTS AND ANALYSIS

Introduction

The findings of this study will be presented in the following for-

mat for each of the hypotheses: the hypothesis will be stated, the

statistical tests will be named, the significance level and key symbols

will be defined, the sampling distribution will be presented, the re-

gion of rejection will be stated, the data will be presented, and a

decision based upon the data will be presented.

The Findings

HYPOTHESIS 1. Conventional, crescent, circular, or non-seating

arrangements will not significantly affect the mean interaction of the

groups with respect to indirect teacher statements, direct teacher

statements, student statements, and silence or confusion as measured

by the Flanders System of Interaction Analysis.

Statistical Test

Because the data are probably not interval measures of strength,

the nonparametric Friedman Two-Way Analysis of Variance test was

chosen rather than the parametric test. Moreover, the use of the

parametric test was precluded because the scores exhibit possible lack

of homogeneity of variance, and, thus, the data suggested that one of
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the basic assumptions of the parametric test was probably untenable.

Significance Level and Symbols

Let a = .05. N = 4 = number of categories. k = 4 the four

seating arrangements.

Sampling Distribution

Computations of the Friedman formula, Xr2 - Nk12
k

(k+1)
j=1

(Rj)
2

- 3N(k+1), yield exact probabilities for values of `Xrz with a

small N or k. These values are available from appropriate statistical

tables (41).

Rejection Region

The region of rejection consists of all values of Xr2 which are

so large that the probability associated with their occurrence under

hypothesis 1 is equal to or less than .05.

Data Presentation

The data collected for the purpose of examining hypothesis 1 are

presented in Table 8.
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Table 8. Mean and Rank Values of Interaction.

Group

MI
a) .__, 1

I
.2.. )

d
(11> cti 0 --'

0 C IS0 0 3-4 0 ..-t
1)O 7-') 0 0 0 C 1)

Ranks Xr 2

I
II

III
IV

Indirect Teacher Statements

2

4
3

3

1

2
1

1

3

1

4
2

4
3

2
4

13 5.7 . 141

6.0 1.3 6.3 7.0
3.1 .9 .4 1.2
2,8 1.0 3.0 1.7
2.1 .5 1.1 4.4

Direct Teacher Statements

12 5 10

I 25.3 25.1 40.8 44 2 1 3 4
II 52.9 29.8 28.7 40.6 4 2 1 3

III 65.9 55.4 13.0 69.2 3 2 1 4
IV 35.1 43.9 43.6 26.7 2 4 3 1

11 9 8 12 1.5 .754

Student Statements

I 39.3 68.8 32.2 42.5 2 4 1 3
II 22.9 21.0 37.9 32.8 2 1 4 3

III 22.8 18.5 15.8 25.9 3 2 1 4
IV 42.7 25.1 20.0 40.5 4 2 1 3

11 9 7 13 3.0 .432

Silence or Confusion
I 29.4 4.7 20.7 6.5 4 1 3 2

II 21.1 48.2 32.9 25.3 1 4 3 2
III 8.5 25.1 68.2 3.2 2 3 4 1

IV 20.1 30.5 35.3 28,4 1 3 4 2
8 11 14 7 4.5 . 242

Decision

As presented in Table 8, a mean value for each group over the

three week time period was determined for indirect teacher
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statements, direct teacher statements, student statements, and

silence or confusion under each of the four seating arrangements.

The groups were then matched against each other with respect to the

four seating arrangements under each of the four aspects of class-

room interaction. The scores were then ranked with the lowest mean

score receiving a rank of one, the second lowest score received a

rank of two, the third lowest score received a rank of three, and the

highest score received a rank of four. For ties the mean of the sum

of the tied ranks becomes the rank for the ties.

Observe that the sums of the ranks signify the relative overall

magnitude of indirect teacher statements, direct teacher statements,

student statements, and silence or confusion in each of the four seat-

ing arrangements. For indirect teacher statements the sums of the

ranks and the directions of preferences are 13 for non-seating, 12 for

conventional, ten for circular, and five for crescent. The Xr2 is 5.7.

The probability associated with this value is .141 which is greater

than .05. Therefore, it may be assumed that the treatments had no

significant effect on indirect teacher statements.

For direct teacher talk the sums of the ranks and the directions

of preferences are 12 for non-seating, 11 for conventional, nine for

crescent, and eight for circular. The Xr2 is 1.5. The probability

associated with this value is .754 which is greater than .05.
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Therefore, it may be assumed that the treatments had no significant

effect on direct teacher statements.

For student statements the sums of the ranks and the direc-

tions of preferences are 13 for non-seating, 11 for conventional, nine

for crescent, and seven for circular. The Xr 2 is 3.0. The proba-

bility associated with this value is .432 which is greater than .05.

Therefore, it is assumed that the treatments had no significant effect

on student statements.

For silence or confusion the sums of the ranks and the direc-

tions of preferences are 14 for the circle, 11 for the crescent, eight

for the conventional, and seven for the non-seating. The Xr 2 is 4.5.

The probability associated with this value is .242 which is greater

than .05. Therefore, it is assumed that the treatments had no signifi-

cant effect on silence or confusion.

While the data are not statistically significant, it is interesting

to note that more talking, both student and teacher, takes place in the

conventional and non-seating arrangements, and more silence or

confusion takes place in the circular and crescent arrangements.

The circular arrangement is commonly labeled a "discussion circle."

The data here tend towards that of Sommer, Drew, Guardo, Hall,

McVey, and others who indicate that communication breaks down as

the distance increases. Sommer found that the five foot range is about

maximum for good discussion or conversation (44). Drew, in his
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hospital studies, states that in most normal classroom discussion

circles, students opposite one another are from ten to fifteen feet

apart. He feels that "the discussion circle may be somewhat of an

unfortunate arrangement for its intent" (13, p. 459). The distance

between face-to-face pairs is also greater in the crescent than in

a conventional arrangement. While there are fewer face-to-face

situations in a conventional arrangement, there are numerous corner-

to-corner situations and the side-by-side arrangements are at the

more "comfortable" conversational distance of about four feet. In a

circle the students are more compactly pressed together. The greater

distances might allow for more "breathing room." In addition,

Sommer and others found that for purposes of discussion the side-by-

side arrangements of this distance are preferable to face-to-face

distances over five feet.

The conventional arrangement does offer more personal space,

a fixed territory, and an individual distance beyond "arm's length."

These factors may allow the student to maintain either a high or low

profile as he chooses. If the student wishes to "tune out" for a time,

he may do so without it becoming as noticeable as in a circular or

crescent arrangement.

As a non-seating arrangement is a combination of the three

other arrangements and whatever else might suit a given purpose,

students were not locked into a tight seating--further distance
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arrangement for any great duration of time. This may account for

the fact that as much talking took place in the non-seating as the con-

ventional arrangement.

HYPOTHESIS 2. The responses of individual groups I, II, III, and IV

will not significantly differ with respect to a conventional, crescent,

circular, or non-seating arrangement as measured by the School

Sentiment Index.

Statistical Test

Because the data are probably not interval measures of strength,

the nonparametric Friedman Two-Way Analysis of Variance test was

chosen rather than the parametric test. Moreover, the use of the

parametric test was precluded because the scores exhibit possible

lack of homogeneity of variance, and, thus, the data suggested that

one of the basic assumptions of the parametric test was probably

untenable.

Significance Level and Symbols

Let a = .05. N = 35 = the number of items. k = 4 = the four

seating arrangements.
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12Computations of the Friedman formula, Xr2 Nk(k+1)
j=1

(Rj)
2 - 3N(k+1), with large N's are distributed approximately as chi

square with df = k-1. Values of Xr 2 may be determined as to their

probability by reference to a table of critical values of chi square.

Rejection Region

The region of rejection consists of all values of Xr2 which are

so large that the probability associated with their occurrence under

hypothesis 2 is equal to or less than .05.

Data Presentation

The data collected for the purpose of examining hypothesis 2 are

presented in Tables 9, 10, 11 and 12.

Decision

As presented in Tables 9, 10, 11,and 12, a mean value for each

group was determined for each of the 35 items of the School Sentiment

Index. Each group was then matched against itself under all four

treatments. The scores on each item under the four treatments were

ranked so that the lowest score received a one and the highest a four.
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Table 9. Group I Mean Scores and Ranks Under Four Seating
Arrangements.

TEST A
TIME T

1ARRANGEMENT
X1

MEAN SCORES

B A
T2 T3
X

2
X

3

B
T
X4

4

A
T

1
X

1

B
T2
X

2

RANKS

A
T3
X3

B
T4
X4

2.9 2.9 2.8 3.0 2.5 2.5 1 4
3.3 2.4 3.1 1.9 4 2 3 1

3.2 3.0 3.0 2.8 4 2.5 2.5 1

3.2 2.5 2.9 2.7 4 1 3 2

2.9 3.0 2.7 3.2 2 3 1 4
2.7 2.4 2.6 2.4 4 1.5 3 1.5
2.8 3.0 3.0 2.8 1.5 3.5 3.5 1.5
2.9 3.3 2.8 3.1 2 4 1 3

2. 9 2.2 2.6 2.4 4 1 3 2

3.2 2.9 3.1 2.9 4 1.5 3 1.5
3.0 2.9 2.8 2.9 4 2.5 1 2.5
3.3 2.9 2.9 2.9 4 2 2 2

3.3 2.8 3.0 2.6 4 2 3 1

2.7 3.4 2.6 3.2 2 4 1 3
2.8 3.1 2.6 3.0 2 4 1 3

2.9 3.0 2.6 3.3 2 3 1 4
3.0 3.0 2.8 2.7 3.5 3.5 2 1

3.3 3.3 3.0 3.4 2.5 2.5 1 4
3.0 3.0 3.3 3.1 1.5 1.5 4 3

2.4 2.0 2.1 2.3 4 1 2 3

2.3 2.9 2.4 2.9 1 3.5 2 3.5
3.0 3.2 2.9 3.3 2 3 1 4
2.5 2.6 2.7 2.9 1 2 3 4
3.0 2.9 2.6 2.8 4 3 1 2
2. 9 3.2 2.6 2.5 3 4 2 1

2.6 2.4 2.4 2.3 4 2.5 2.5 1

2.7 3.1 2.8 2.8 1 4 2.5 2.5
2.5 3.2 2.4 3.0 2 4 1 3

2.9 2.7 3.1 2.5 3 2 4 1

3.0 2.6 2.8 2.6 4 1.5 3 1.5
2.9 3.2 2.3 2.9 2.5 4 1 2.5
3.1 2.7 2.7 2.5 4 2.5 2.5 1

3.3 2.1 2.4 2.2 4 1 3 2

3.2 3.0 3.3 2.7 3 2 4 1

3.5 1.9 2.8 2.0 4 1 3

SUM OF THE RANKS 104 88.5 77.5 80
Xr2 = 2.918 p= .50
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Table 10. Group II Mean Scores and Ranks Under Four Seating
Arrangements.

MEAN SCORES RANKS

TEST A
TIME T
ARRANGEMENT X1

Z

B

X2
4

A
T3
X1

B
T
X43

A
T
X1

2

B A

T2
T3

X
4

X
1

B
T4
X3

3.0 2.7 2.6 2.7 4 2.5 1 2.5
3.2 2.4 3.2 1.9 3.5 2 3.5 1

3.3 3.0 3.3 Z. 5 3.5 2 3.5 1

3.3 2.4 2.9 2.4 4 1.5 3 1.5
3.0 3.2 2.9 Z. 3 3 4 2 1

2.8 2.4 2.7 2.4 4 1.5 3 1.5
3.2 3.0 3.0 2.8 4 2.5 2.5 1

3.3 3.3 Z. 8 3.0 3.5 3.5 1 2

2.9 2.5 2.7 2.3 4 2 3 1

3.2 2.9 3.2 2.7 3.5 2 3.5 1

3.0 3.0 3.0 2.8 3 3 3 1

3.0 3.0 2.9 2.9 3.5 3.5 1.5 1.5
3.3 2.6 2.7 2.8 4 1 2 3

2.5 3.4 2.9 3.2 1 4 2 3

2.7 3.3 2.7 2.7 2 4 2 2

2.9 3.2 2.9 3.2 1.5 3.5 1.5 3.5
3.1 3.0 2.9 2.5 4 3 2 1

3.4 3.3 3.1 3.0 4 3 2 1

3.3 2.9 2.7 2.8 4 3 1 2

2.0 2.1 1.8 2.2 2 3 1 4
2.5 3.3 2.3 3.2 2 4 1 3

3.0 3.4 2.9 2.6 3 4 2 1

2.7 2.8 3.0 2.5 2 3 4 1

2.8 2.6 2.7 2.7 4 1 2.5 2.5
2.8 3.0 2.5 2.8 2.5 4 1 2.5
2.8 2.5 2.5 2.5 4 2 2 2

3.0 2.7 Z. 7 2.7 4 2 2 2

2.6 2.8 2.6 2.9 1.5 3 1.5 4
3.1 2.5 2.7 2.4 4 2 3 1

2.9 2.6 2.9 2.9 3 1 3 3

2.9 3.0 2.7 3.3 2 3 1 4
3.0 2.5 2.5 2.6 4 1.5 1.5 3

3.4 2.5 2.9 1 . 8 4 2 3 1

3.3 2.7 2.8 2.5 4 2 3 1

3.1 2.2 Z. 9 Z. 2 4 1.5 3 1.5
SUM OF THE RANKS 4 4 90. 5 77.5 68
Xr2 = 15.8 p = .01
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Table 11. Group III Mean Scores and Ranks Under Four Seating
Arrangements.

MEAN SCORES RANKS

TEST A B A B A B A B
TIME
ARRANGEMENT

T1
X3

T2
X

T3
X4

T4
X2

T11
X3 X1

T2 T3
X4

T4
X2

1

2.8 3.1 2.5 2.4 3 4 2
3.3 3.2 3.0 2.4 4 3 2 1

3.4 3.0 3.2 3.0 4 1.5 3 1.5
3.2 3.0 2.8 2.8 4 3 1.5 1.5
2.8 3.2 3.0 2.8 1.5 4 3 1.5
2.7 3.0 3.1 2.0 2 3 4 1

3.0 3.1 2. 9 3.1 2 3.5 1 3.5
3.2 3.0 2.8 3.2 3.5 2 1 3.5
2.7 2.6 2.9 2.5 3 2 4 1

3.2 2.8 2.6 2.9 4 2 1 3

3.0 3.4 3.4 2. 9 2 3.5 3.5 1

2.9 3.4 2.7 2.8 3 4 1 2
2. 9 2.7 3.0 3.1 2 1 3 4
2.6 3.3 2.9 3.1 1 4 2 3
2.7 3.4 2.2 3.2 2 4 1 3
2.6 3.4 2.6 2.9 1 . 5 4 1.5 3
2.6 2.9 2.8 2.8 1 4 2.5 2.5
3.3 3.3 3.2 2. 9 3.5 3.5 2 1

3.3 3.4 3.1 2.8 3 4 2 1

1.9 1 . 9 2.0 1.8 2.5 2.5 4 1

1.8 3.4 2.0 3.0 1 4 2 3

2.9 3.4 2.8 2.6 3 4 2 1

2.3 2.5 2,8 2.2 2 3 4 1

2.6 3.3 2.9 2.3 2 4 3 1

2.4 2.8 2.4 2.7 1.5 4 1.5 3

2.3 2.2 2.6 2.3 2.5 1 4 2.5
2.7 3.3 2.6 2.1 3 4 2 1

2.4 3.2 2.7 1.9 2 4 3 1

2.8 3.0 3.0 2.0 2 3.5 3.5 1

3.0 2.9 2.7 2.7 4 3 1.5 1.5
3.1 3.2 1.8 2.5 3 4 1 2

2.9 3.4 2.5 2.9 2.5 4 1 2.5
3.0 2.2 2.7 2.0 4 2 3 1

3.3 3.0 3.0 2.8 4 2.5 2.5 1

3.0 2.1 2.4 2.5 4 1 2 3

SUM OF THE RANKS 93 110.5 80 66.5
Xr2 = 13.7 p = . 0 1
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Table 12. Group IV Mean Scores and Ranks Under Four Seating
Arrangements .

MEAN SCORES RANKS

TEST A
TIME T1
ARRANGEMENT X4

B
T
X2

3

A
T3
X2

B
T4
x1

A
T1
X4

B A
T2 T3
X3

3
X2

13

T4
X1

2.8 2.2 2.4 2.4 4 1 2.5 2.5
3.4 1.5 3.1 2.0 4 1 3 2

3.5 2.8 3.4 2.9 4 1 3 2

3.0 2.1 2.6 2.7 4 1 2 3

2.8 2.8 2.7 2.6 3.5 3.5 2 1

2.8 1.8 2.3 2.3 4 1 2.5 2.5
2.9 2.9 2.6 2,8 3.5 3.5 1 2

3.0 2.9 2.9 3.1 3 1.5 1.5 4
2.5 1.8 2.1 2.5 3.5 1 2 3.5
3.1 2.6 2.7 2.7 4 1 2.5 2.5
3.0 2.8 3.0 3.1 2,5 1 2.5 4
3.1 2.4 2. 9 2.6 4 1 3 2
3.1 2.5 3.0 2.6 4 1 3 2
2.5 3.0 2.6 3.0 1 3.5 2 3.5
2.7 2.8 2.5 2.9 2 3 1 4
2.7 3.1 2.5 3.2 2 3 1 4
2.9 2.5 2.8 2.6 4 1 3 2
3.3 3.2 3.0 3.1 4 3 1 2
3.5 2.7 2.8 3.0 4 1 2 3

2.0 2.2 1.9 2.5 2 3 1 4
2.6 3.0 2.4 3.3 2 3 1 4
3.1 2.9 2.8 2.9 4 2.5 1 2.5
2.7 2.1 2.5 2.3 4 1 3 2
2.8 2.4 2.1 2.6 4 2 1 3

2.7 2.8 2.5 2.8 2 3.5 1 3.5
2.5 2.4 1.9 2.4 4 2.5 1 2.5
2.8 2.8 2.6 2.7 3.5 3.5 1 2

2.6 2.9 2.2 2.9 2 3.5 1 3.5
3.2 2.5 3.1 2.8 4 1 3 2

3,0 2.9 3.1 2.9 3 1.5 4 1.5
2.9 3.0 2.4 3.1 2 3 1 4
2.8 2.5 2.2 2.2 4 3 1.5 1.5
3.1 1.8 3.1 1.8 3.5 1.5 3.5 1.5
3.2 2.7 3.1 2.8 4 1 3 2
3.1 2.4 2.7 2.2 4 2 3 1

SUM OF THE RANKS 117, - :70.5 70.5 92
Xr2 = 20.6 p = . 001
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crescent, and 70.5 for circular. The Xr 2 for Group IV is 20.411.

The probability associated with this value is .001 or less. There-

fore, it may be assumed that the treatments did have a significant

effect on Group IV.

While the data are not significant for Group I and a perfect pat-

tern does not emerge in Groups II, III, and IV, they lean towards the

conventional arrangement. However, as can be seen by a compari-

son of all four groups, the element of time seems to have a bearing

on the preference. This tendency might be corrected by administer-

ing the measurement choice in advance of the study.

With the exception of Group III, all other groups were more

favorable towards whatever came first. But it is also necessary to

note that this one exception involves the circular arrangement.

Additionally, all other groups show the least positive sentiment under

a circular arrangement. The non-seating arrangement and crescent

arrangement are close as an overall second choice.

While hypothesis 2 may be rejected for Groups II, III, and IV,

it is not tenable to accept hypothesis 2.1 without a further statistical

treatment to determine a more exact direction and the relative magni-

tude of the differences indicated. Therefore, it is necessary to ex-

amine Groups II, III, and IV with respect to hypothesis 2.1.

HYPOTHESIS 2.1. The responses of individual Groups I, II, III, and
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IV will differ significantly with respect to a conventional, crescent,

circular and non-seating arrangement as measured by the School

Sentiment Index in the following manner:

Non-Seating > Conventional
Non-Seating > Crescent
Non-Seating > Circular
Circular > Conventional
Circular > Crescent
Crescent > Conventional

Statistical Test

The nonparametric Wilcoxon Matched-Pairs Signed-Ranks test

was selected rather than a parametric test because the data are

probably not interval measures of strength and exhibit possible lack

of homogeneity of variance.

Significance Level and Symbols

Let a = .05. N = the number of items that show a difference in

either direction. T = the smaller sum of like-signed ranks. d = the

difference score for any matched pair. Z = the value as computed by

the Wilcoxon test. p = the probability associated with values of Z.

Sampling Distribution

Under hypothesis 2.1, Z, as computed from the formula
m

Z
T

T
T

, is approximately normally distributed with zero mean and
cr
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unit variance. The probability associated with values of Z may be

determined as to their probability from appropriate tables for values

of Z.

Rejection Region

The region of rejection consists of all values of Z which are so

extreme that the probability associated with their occurrence under

hypothesis 2.1 is equal to or less than .05.

Data Presentation

The data collected for the purpose of examining hypothesis 2.1

are presented in Tables 13 through 30.

Decision

A different score, d, was obtained for each of the 35 items by

subtracting the mean score of one group under a given condition from

the mean score of the same group under a different condition. After

the difference of the means was determined, these differences were

ranked by the value of the number without regard to sign. This was

followed by signing each of the differences with a plus or minus to

indicate the direction of the differences. Finally, the least signed

differences were totaled to obtain a value for T. The value for N was

determined by counting the compared items that showed a difference.



Table 13. Non-Seating
Versus Conven-
tional Arrange-
ment for Group II.
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Table 14. Non-Seating Versus Table 15. Non-Seating
Crescent Arrange- Versus Circle
ment for Group Arrangement

II. for Group II.

Tr

E0 wt,
',, d

Rank
of d

Rank of
less fre-
quent sign d

Rank
of d

Rank of
less fre-
quent sign d

Rank
of d

Rank of
less fre-
quent sign

1

2

3

4

5

6
7

8

1 3.5
-8 -29
-3 -16.5
-5 -24

3 16.S
-3 -16.5
0 0
S 24

-29
-16.5
-24

-16.5

-3
-8
-3
-9

2

-4
-2
0

-14
-27.5
-14
-30.5

8

-19.5
-8
0

8

0 0
5 23

S 23
0 0
9 28
0 0
2 12.5
3 19

9 -2 -9.5 -9.5 -4 -19.5 2 12.5
10 -3 -16.5 -16.5 -3 -14 2 12.5
11 0 0 0 0 2 12.5
12 1 3.5 0 0 1 4.5
13 -1 -3.5 -3.5 -7 -26 -2 -12.5 -12.5
14 5 24 9 30.5 30.5 2 12.5
15 6 27 6 24 24 6 25
16 3 16.5 3 14 14 0 0
17 1 3.5 -1 -3 5 23
18 2 9.5 -1 -3 3 19

19 2 9.5 -4 -19.5 1 4.S
20 3 16.5 1 3 3 1 4.5
21 10 30 8 27.5 27.5 1 4.5
22 5 24 4 19.5 19.5 8 27
23 -2 -9.5 -9.5 1 3 3 3 19

24 -1 -3.5 -3.5 -2 -8 -1 -4.5 -4.5
25 5 24 2 8 8 2 12.5
26 0 0 -3 -14 0 0
27 0 0 -3 -14 0 0
28 2 9.5 2 8 8 -1 -4. 5 -4.5
29 -2 -9.5 -9.5 -6 -24 1 4.5
30 -3 -16.5 -16.5 -3 -14 -3 -19 -19
31 3 16.5 1 3 3 -3 -19 -19
32 0 0 -5 -22 -1 -4.5 -4.5
33 -4 -21 -21 -9 -30.5 7 26
34 -1 -3.5 -3.5 -6 -24 2 12.5
35 -7 -28 -28 -9 -30.5 0 0

N = 30 T =206 N = 32 T = 148.5 N = 28 T = 64
Z = .545 Z = 2.16 Z= 3.78
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Table 16. Circle Versus Table 17. Circle Versus Table 18. Crescent Versus
Conventional Crescent Conventional
Arrangement Arrangement Arrangement
for Group II. for Group H. for Group II.

-cs

t.u 0
co 41 d

Rank of
Rank less fre-
of d quent sign d

Rank
of d

Rank of
less fre-
quent sign

Rank
d of d

Rank of
less fre-
quent sign

1 1 3 3 -3 -8.5 -4 -18.5
2 -13 -29 -13 -31 0 0
3 -8 -26 -8 -27.5 0 0

4 -5 -21 -9 -29.5 -4 -18.5
5 -6 -23.5 -7 -24.5 -1 -3
6 -3 -12.5 -4 -14.5 -1 -3
7 -2 -7 -4 -14.5 -2 -8.5
8 2 7 7 -3 -8.5 -5 -22.5
9 -4 -18 -6 -21.5 -2 -8.5

10 -5 -21 -5 -19 0 0
11 -2 -7 -2 -4 0 0
12 0 0 -1 -1.5 -1 -3
13 1 3 3 -5 -19 -6 -25.5
14 3 12.5 12.5 7 24.5 24.5 4 18.5 18.5
15 0 0 0 0 0 0
16 3 12.5 12.5 3 8.5 8.5 0 0
17 -4 -18 -6 -21.5 -2 -8.5
18 -1 -3 -4 -14.5 -3 -14
19 1 3 3 -5 -19 -6 -25.5
20 4 18 18 2 4 4 -2 -8.5
21 9 27 27 7 24.5 24.5 -2 -8.5
22 -3 -12.5 -4 -14.5 -1 -3
23 -5 -21 -2 -4 3 14 14

24 0 0 -1 -1.5 -1 -3
25 3 12.5 12.5 0 0 -3 -14
26 0 0 -3 -8.5 -3 -14
27 0 0 -3 -8.5 -3 -14
28 3 12.5 12.5 3 8.5 8.5 0 0
29 -3 -12.5 -7 -24.5 -4 -18.5
30 0 0 0 0 0 0
31 6 23.5 23.5 4 14.5 14.5 0 0
32 1 3 3 -4 -14.5 -5 -22.5
33 -11 -28 -16 -32 -5 -22.5
34 -3 -12.5 -8 -27.5 -5 -22.5
35 -7 -25 -9 -29.5 -2 -8.5

N = 29 T = 137.5 N = 32 T = 64.5 N = 26 T = 32. 5
Z= 1.73 Z = 3. 73 Z = 3. 63



Table 19. Non-Seating Table 20. Non-Seating
Versus Versus

Conventional Crescent
Arrangement Arrangement
for Group III. for Group HI.
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Table 21. Non-Seating
Versus
Circle

Arrangement
for Group III.

1
Rank ofRank of Rank of

09 Rank less fre- less fre- Rank less fre-
d of d quent sign d of d quent sign d of d quent sign

1 -6 -24.5 1 2.5 -3 -19
2 -2 -8.5 6 24 -3 -19
3 2 8.5 8.5 2 8 -2 -10.5
4 -2 -8.5 0 0 -4 -26
5 -2 -8.5 2 8 2 10.5 10.5
6 -1 -2.5 11 32 4 26 26
7 -2 -8.5 -2 -8 -8 -1 -3.5
8 -2 -8.5 -4 -19 -19 -4 -26
9 3 15 15 4 19 2 10.5 10.5

10 -2 -8.5 -3 -14.5 -14.5 -6 -31.5
11 0 0 5 21.5 4 26 26
12 -7 -26.5 -1 -2.5 -2.5 -2 -10.5
13 3 15 15 -1 -2.5 -2.5 1 3.5 3.5
14 -4 -19.5 -2 -8 -8 3 19 19
15 -12 -30 -10 -30 -30 -5 -29.5

16 -8 -28 -3 -14.5 -14.5 0 0
17 -1 -2. 5 0 0 2 10.5 10.5
18 -1 -2.5 3 14.5 -1 -3.5
19 -3 -15 3 14.5 -2 -10.5
20 1 2.5 2.5 2 8 1 3.5 3.5
21 -14 -31.5 -10 -30 -30 2 10.5 10.5
22 -6 -24.5 2 8 -1 -3.5
23 3 15 15 6 24 5 29.5 29. 5
24 -4 -19.5 6 24 3 19 19
25 -4 -19.5 -3 -14.5 -14.5 0 0
26 4 19.5 19.5 3 14.5 3 19 19
27 -7 -26. S 5 21.5 -1 -3.5
28 -5 -22.5 8 28 3 19 19
29 0 0 10 30 2 10.5 10.5
30 -2 -8.5 0 0 -3 -19
31 -14 -31.5 -7 -26.5 -26.5 -13 -33
32 -0 -29 -4 -19 -19 -4 -26
33 5 22.5 22.5 7 26.5 -3 -19
34 0 0 2 8 -3 -19
35 3 15 15 -1 -2.5 -2.5 -6 -31.5

N = 32 T = 113 N = 32 T = 191. 5 N = 33 T = 217
Z = 2. 82 Z 1. 36 Z = 1. 13



Table 22. Circle Versus
Conventional
Arrangement
for Group III.

Table 23. Circle Versus
Crescent
Arrangement
for Group III.

Table 24.

92

Crescent Versus
Conventional
Arrangement
for Group HI.

v

2 w
E

rd 4' d

Rank
of d

Rank of
less fre-
quent sign d

Rank
of d

Rank of
less fre-
quent sign d

Rank
of d

Rank of
less fre-
quent sign

1 -3 -14.5 4 16.5 -7 -25.5
2 1 4 4 9 29 -8 -27.5
3 4 19 19 4 16.5 0 0
4 2 10 10 4 16.5 -2 -10
5 -4 -19 0 0 -4 -17
6 -3 -14.5 7 27 -10 -30
7 -1 -4 -1 -3 -3 0 0
8 2 10 10 0 0 2 10 10

9 1 4 4 2 7 -1 -3.5
10 4 19 19 3 11.5 1 3.5 3.5
11 -4 -19 1 3 -5 -21
12 -5 -22.5 1 3 -6 -23.5
13 2 10 10 -2 -7 -7 4 17 17
14 -7 -26 -5 -21.5 -21.5 -2 -10
15 -7 -26 -5 -21.5 -21.5 -2 -10
16 -8 -29 -3 -11.5 -11.5 -5 -21
17 -3 -14.5 -2 -7 -7 -1 -3.5
18 0 0 4 16.5 -4 -17
19 -1 -4 5 21.5 -6 -23.5
20 0 0 1 3 -1 -3.5
21 -16 -33 -12 -31 -31 -4 -17
22 -15 -32 3 11.5 -8 -27.5
23 -2 -10 1 3 -3 -14
24 -7 -26 3 11.5 -10 -30
25 -4 -19 -3 -11.5 -11.5 -1 -3.5
26 1 4 4 0 0 1 3.5 3.5
27 -6 -24 6 25.5 -12 -32
28 -8 -29 5 21.5 -13 -33
29 -2 -10 8 28 -10 -30
30 1 4 4 3 11.5 -2 -10
31 -1 -4 6 25:5 -7 -25.5
32 -5 -22.5 0 0 -5 -21
33 8 29 29 10 30 -2 -10
34 3 14.5 14.5 5 21.5 -2 -10
35 9 31 31 5 21.5 4 17 17

N = 33
Z = 2.18

T 158. 5 N = 31 T = 114
Z =2.63

N = 33 T = 51
Z = 4. 10



93

Table 25. Non-Seating Table 26. Non-Seating Table 27. Non-Seating
Versus Versus Versus

Conventional Crescent Circle
Arrangement Arrangement Arrangement
for Group IV. for Group IV. for Group IV.

Rank of Rank of Rank of
:4)'' 2 Rank less fre- Rank less fre- Rank less fre-
ca 4.1

d of d quent sign d of d quent sign d of d quent sign

1 4 19 4 24.5 6 21
2 14 34 3 19.5 14 32
3 6 29.5 1 5.5 7 25
4 3 15 4 24.5 9 29
5 2 10.5 1 5.5 0 0
6 5 25 5 28.5 10 30
7 1 4 3 19.5 0 0
8 -1 -4 -4 1 5.5 1 4
9 0 0 4 24.5 7 25

10 4 19 4 24.5 5 18

11 -1 -4 -4 0 0 2 9
12 5 25 2 14 7 25
13 5 25 1 5.5 6 21
14 -5 -25 -25 -1 -5.5 -5.5 -5 -18 -18
15 -2 -10.5 -10. 5 2 14 -1 -4 -4
16 -5 -25 -25 2 14 -4 -14.5 -14.5
17 3 15 1 5.5 4 14.5
18 2 10.5 3 19.5 1 4
19 5 25 7 32.5 8 28
20 -5 -25 -25 1 5.5 -2 -9 -9
21 -7 -31 -31 2 14 -4 -14.5 -14.5
22 2 10.5 3 19.5 2 9

23 4 19 2 14 6 21

24 2 10.5 7 32.5 4 14.5
25 -1 -4 -4 2 14 -1 -4 -4
26 1 4 6 30.5 1 4
27 1 4 2 14 0 0
28 -3 -15 -15 4 24.5 -3 -11.5 -11.5
29 4 19 1 5.5 7 25
30 1 4 -1 -5.5 -5.5 1 4
31 2 10.5 5 28.5 -1 -4 -4
32 6 29, 5 6 30.5 3 11.5
33 13 33 0 0 13 31
34 4 19 1 5.5 5 18

35 9 32 4 24.5 7 25

N = 34 T= 143.5
Z = 2. 63

N = 33 T = 11 N = 32 T = 79. 5
Z = 4. 81 Z = 3. 44
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Table 28. Circle Versus
Conventional
Arrangement
for Group IV.

Table 29. Circle Versus
Crescent
Arrangement
for Group IV.

Table 30. Crescent Versus
Conventional
Arrangement
for Group IV.

Po
a) Rank of Rank of Rank of
4
V.,

Rank less fre- Rank less fre- Rank less fre-
d of d quent sign d of d quent sign d of d quent sign

1 -2 -15 -2 -7 0 0
2 -5 -25.5 -16 -34 11 30 30
3 -1 -6 -6 -29 5 22.5 22,5
4 -6 -27 -5 -23 -1 -3.5
5 2 15 15 1 2.5 2.5 1 3.5 3. 5
6 -5 -25.5 -5 -23 0 0
7 1 6 6 3 14 14 -2 -9.5
8 -2 -15 0 0 -2 -9.5
9 -7 -28 -3 -14 -4 -18.5

10 -1 -6 -1 -2.5 0 0
11 -3 -21.5 -2 -7 -1 -3.5
12 -2 -15 -5 -23 3 14.5 14.5
13 -1 -6 -5 -23 4 18.5 18.5
14 0 0 4 19 19 -4 -18.5
15 -1 -6 3 14 14 -4 -18.5
16 -1 -6 6 29 29 -7 -27
17 -1 -6 -3 -14 2 9.5 9.5
18 1 6 6 2 7 7 -1 -3.5
19 -3 -21.5 -1 -2.5 -2 -9.5
20 -3 -21.5 3 14 14 -6 -25
21 -3 -21.5 6 29 29 -9 -29
22 0 0 1 2.5 2.5 -1 -3.5
23 -2 -15 -4 -19 2 9.5 9.5
24 -2 -15 3 14 14 -5 -22.5
25 0 0 3 14 14 -3 -14
26 0 0 5 23 23 -5 -22.5
27 1 6 6 2 7 7 -1 -3.5
28 0 0 7 32 32 -7 -27
29 -3 -21.5 -6 -29 3 14.5 14.5
30 0 0 -2 -7 2 9.5 9.5
31 -1 -6 6 29 29 -7 -27
32 3 21.5 21.5 3 14 14 0 0
33 0 0 -13 -33 13 31 31
34 -1 -6 -4 -19 3 14.5 14.5
35 2 15 15 -3 -14 5 22.5 22.5

N = 28 T = 69.S
Z = 3. 63

N = 34 T = 264 N = 31 T = 200
Z = ,57 Z = .94
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The probabilities associated with the values of Z for Groups

II, III, and IV are listed in Table 31 below. The level of acceptance

is equal to or less than .05. While several of the values of Z have

probabilities less than .05, it should be noted that the direction may

be in the reverse order of the prediction. A plus sign before a value

of Z indicates that a treatment was greater than another treatment

fewer times than it was less than another treatment. The predictions

are all stated in terms of one treatment being greater than another.

If the results are to agree with the stated directions, the Z value

should be accompanied by a negative sign. It should be noted some of

the values of Z that are significant are in the reverse order of the

prediction and must be rejected.

Table 31. Probabilities Associated with the Values of Z for Groups II, III, and IV.

Compared
Treat= ente

Group Value
gf 7

Probability
Associated

Witb 2
Non-Seating II - . 545 . 2946

> III +2. 82 . 0024
Conventional IV -2. 63 . 0043

Non-Seating II +2. 16 . 0154
> III -1. 36 .0869

Crescent IV -4. 81 . 00003
Non-Seating II -3. 78 .00011

> III +1. 13 . 1292

Circular IV -3.44 . 0003

Circular II +1. 73 . 0427
> III +2.18 . 0146

Conventional IV +3. 63 . 00016
Circular II +3. 73 . 00011

> III -2. 63 . 0043
Crescent IV + .57 . 2843
Crescent II -3. 63 . 00016

> III +4. 10 . 00003
Conventional IV + . 94 . 1736

Decision

non-seating conventional
non-seating conventional
non-seating >conventional
non-seating 'crescent
non-seating lcrescent
non-seating >crescent
non-seating >circular
non-seating 4:. circular
non-seating > circular
circular :t conventional
circular 4> conventional
circular 'L. conventional
circular 40 crescent
circular > crescent
circular ' crescent
crescent > conventional
crescent $. conventional
crescent * conventional



96

The figures in Table 31 illustrate that the real directions are

not the same as those predicted. The real directions are illustrated

below in Figure 8. As indicated earlier, the element of time appears

to have played some part in the preferences. Nevertheless, the con-

ventional arrangement was favorably rated over other arrangements

seven times, the crescent five times, the non-seating four times,

and the circle two times. On the negative side, the circle was un-

favorably rated as compared to other arrangements on seven occa-

sions, the non-seating on five occasions, the crescent on four

occasions, and the conventional on one occasion. It appears that the

overall preference is for the conventional with a general rejection of

the circle in comparison to other arrangements. These findings are

very similar to the findings of Feitler, Wiener, and Blumberg.

Group II

Crescent > Conventional
Crescent > Non-Seating
Crescent > Circle
Conventional > Non-Seating*
Conventional > Circle
Non-Seating > Circle

not

Group III

Conventional >
Conventional >
Conventional >
Circle
Crescent
Crescent

Group IV

Non-Seating > Conventional
Non-Seating > Crescent
Non-Seating > Circle
Conventional > Crescent*
Conventional > Circle
Crescent > Circle*

significantly different. (See Table 31)

Circular
Crescent
Non-Seating
Crescent
Non-Seating*
Non-Seating*

Figure 8. Real Directions for Hypothesis 2.1.
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HYPOTHESIS 3. A comparison of Groups I, II, III, and IV responses

to a conventional, a crescent, a circular, or a non-seating arrange-

ment will not show a significant difference as measured by the School

Sentiment Index.

Statistical Test

Because the data are probably not interval measures of strength,

the nonparametric Freidman Two-Way Analysis of Variance test was

chosen rather than the parametric test. Moreover, the use of the

parametric test was precluded because the scores exhibit possible

lack of homogeneity of variance, and, thus, the data suggested that

one of the basic assumptions of the parametric test was probably

untenable.

Significance Level and Symbols

Let a = . 05. N=35 = number of categories. k = 4 = the four

seating arrangements.

Sampling Distribution

Computations of the Friedman formula, Xr2
12

Nk(k+1) I
j=1

(Rj)
2 - 3N(k+1), yield exact probabilities for values of Xr 2 with a

small N or k. These values are available from appropriate statistical

tables (41).
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Rejection Region

The region of rejection consists of all values of Xr 2 which are

so large that the probability associated with their occurrence under

hypothesis 3 is equal to or less than .05.

Data Presentation

The data collected for the purpose of examining hypothesis 3

are presented in Tables 32, 33, 34, and 35.

Dec is ion

As presented in Tables 32, 33, 34, and 35, a mean value for

each treatment was determined for each of the 35 items of the School

Sentiment Index. The four groups were then matched against each

other under each of the four treatments. The scores of the groups

were then ranked under each specific treatment so that the lowest

score received a one and the highest a four. For ties the mean of

the sum of the tied ranks becomes the rank for those ties.

Notice that the sums of the ranks signify the relative overall

preference by a group for an arrangement. The results are as

follows.

For the conventional arrangement the sums of the ranks and the

directions of preferences are 111 for Group III, 101 for Group I, 73
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Table 32. All Groups Mean Scores and Ranks 'Under Conventional
Arrangement.

MEAN SCORES RANKS
TEST A
TIME T

1GROUP

A
T3
II

B
T1
III

B
TA

A
T

1

A
T3 T7

III IV
2.9 2.6 3.1 2.4 3 2 4 1

3.3 3.2 3.2 2.0 4 2.5 2.5 1

3.2 3.3 3.0 2.9 3 4 2 1

3.2 2.9 3.0 2.7 4 2 3 1

2.9 2.9 3.2 2.6 2.5 2.5 4 1

2,7 2.7 3.0 2.3 2.5 2.5 4 1

2.8 3.0 3.1 2.8 1.5 3 4 1.5
2.9 2.8 3.0 3.1 2 1 3 4
2.9 2.7 2.6 2.5 4 3 2 1

3.2 3.2 2.8 2.7 3.5 3.5 2 1

3,0 3.0 3.4 3.1 1.5 1.5 4 3

3.3 2. 9 3.4 2. 6 3 2 4 1

3.3 2.7 2.7 2.6 4 2.5 2.5 1

2.7 2.9 3.3 3.0 1 2 4 3

2.8 2.7 3.4 2.9 2 1 4 3

2.9 2.9 3.4 3.2 1.5 1.5 4 3

3.0 2. 9 2.9 2.6 4 2.5 2.5 1

3.3 3.1 3.3 3.1 3.5 1.5 3.5 1.5
3.0 2.7 3.4 3.0 2.5 1 4 2.5
2.4 1.8 1.9 Z . 5 3 1 2 4
2.3 2.3 3.4 3.3 1.5 1.5 4 3

3.0 2.9 3.4 2.9 3 1.5 4 1.5
2.5 3.0 2.5 2.3 2.5 4 2.5 1

3.0 2.7 3.3 2.6 3 2 4 1

2.9 2.5 2.8 2.8 4 1 2.5 2.5
2.6 2.5 2.2 2.4 4 3 1 2

2.7 2.7 3.3 2.7 2 2 4 2

2.5 2.6 3.2 2.9 1 2 4 3

2.9 2.7 3.0 2.8 3 1 4 2
3.0 2. 9 2. 9 2. 9 4 2 2 2

2.9 2.7 3.2 3.1 2 1 4 3

3.1 2.5 3.4 2.2 3 2 4 1

3.3 2.9 2.2 1.8 4 3 2 1

3.2 2.8 2.0 2.8 4 1.5 3 1.5
3.5 2.9 Z . 1 2.2 4 3 1 2

SUM OF THE RANKS 101 73 111 65

Xr 2 = 20.29 p = . 001
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Table 33. All Groups Mean Scores and Ranks Under Crescent
Arrangement.

MEAN SCORES RANKS
TEST B A B A B A B A.

TIME T T T T3 Tl
GROUP I2 III lir IV? I

T T
II

1 IIr IV7

2.9 3.0 2.4 2.4 3 4 1.5 1.5
2.4 3.2 2.4 3.1 1.5 4 1.5 3

3.0 3.3 3.0 3.4 1.5 3 1.5 4
2.5 3.3 2.8 2.6 1 4 3 2
3.0 3.0 2.8 2.7 3.5 3.5 2 1

2.4 2.8 2.0 2.3 3 4 1 2

3.0 3.2 3.1 2.6 2 4 3 1

3.3 3.3 3.2 2. 9 3.5 3.5 2 1

2.2 2.9 2.5 2.1 2 4 3 1

2. 9 3.2 2. 9 2.7 2.5 4 2.5 1

2.9 3.0 2.9 3.0 1.5 3.5 1.5 3.5
2.9 3.0 2.8 2.9 2.5 4 1 2.5
2.8 3.3 3.1 3.0 1 4 3 2
3.4 2.5 3.1 2.6 4 1 3 2
3.1 2.7 3.2 2.5 3 2 4 1

3.0 2. 9 2. 9 2.5 4 2.5 2.5 1

3.0 3.1 2.8 2.8 3 4 1.5 1.5
3.3 3.4 2.9 3.0 3 4 1 2
3.0 3.3 2.8 2.8 3 4 1.5 1.5
2.0 2.0 1.8 1.9 3.5 3.5 1 2

2.9 2.5 3.0 2.4 3 2 4 1

3.2 3.0 2.6 2.8 4 3 1 2
2.6 2.7 2.2 2.5 3 4 1 2

2.9 2.8 2.3 2.1 4 3 2 1

3.2 2.8 2.7 2.5 4 3 2 1

2.4 2.8 2.3 1.9 3 4 2 1

3.1 3.0 2.1 2.6 4 3 1 2

3.2 2.6 1.9 2.2 4 3 1 2
2.7 3.1 2.0 3.1 2 3.5 1 3.5
2.6 2.9 2.7 3.1 1 3 2 4
3.2 2.9 2.5 2.4 4 3 2 1

2.7 3.0 2. 9 2. 2 2 4 3 1

2.1 3.4 2.0 3.1 2 4 1 3
3.0 3.3 2.8 3.1 2 4 1 3

1.9 3.1 2.5 2.7 1 4 2 3

SUM OF THE RANKS 95 121 67 67

Xr2 = 29.948 p = .001
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Table 34. All Groups Mean Scores and Ranks Under Circle Arrange-
ment.

MEAN SCORES RANKS
TEST A
TIME T3
GROUP 1

B
T
114

A
T1
Hi

B
T,
IV

A
T3
I

B
T
114

A
Ti
III

B

I

2.8 2.7 2.8 2.2 3.5 2 3.5 1

3.1 1.9 3.3 1.5 3 2 4 1

3.0 2.5 3.4 2.8 3 1 4 2

2.9 2.4 3.2 2.1 3 2 4 1

2.7 2.3 2.8 2.8 2 1 3.5 3.5
2.6 2.4 2.7 1.8 3 2 4 1

3.0 2.8 3.0 2.9 3.5 1 3.5 2

2.8 3.0 3.2 2.9 1 3 4 2

2.6 2.3 2.7 1.8 3 2 4 1

3.1 2.7 3.2 2.6 3 2 4 1

2.8 2.8 3.0 2.8 2 2 4 2

2.9 2.9 2.9 2.4 3 3 3 1

3.0 2.8 2.9 2.5 4 2 3 1

2.6 3.2 2.6 3.0 1.5 4 1.5 3

2.6 2.7 2.7 2.8 1 2.5 2.5 4
2.6 3.2 2.6 3.1 1.5 4 1.5 3

2.8 2.5 2.6 2.5 4 1.5 3 1.5
3.0 3.0 3.3 3.2 1.5 1.5 4 3

3.3 2.8 3.3 2.7 3.5 2 3.5 1

2.1 2.2 1.9 2.2 2 3.5 1 3.5
2.4 3.2 1.8 3.0 2 4 1 3

2.9 2.6 2.9 2.9 3 1 3 3

2.7 2.5 2.3 2.1 4 3 2 1

2.6 2.7 2.6 2.4 2.5 4 2.5 1

2.6 2.8 2.4 2.8 2 3.5 1 3.5
2.4 2.5 2.3 2.4 2.5 4 1 2.5
2.8 2.7 2.7 2.8 3.5 1.5 1.5 3.5
2.4 2.9 2.4 2.9 1.5 3.5 1.5 3.5
3.1 2.4 2.8 2.5 4 1 3 2

2.8 2.9 3.0 2.9 1 2.5 4 2.5
2.3 3.3 3.1 3.0 1 4 3 2

2.7 2.6 2.9 2.5 3 2 4 1

2.4 1.8 3.0 1.8 3 1.5 4 1.5
3.3 2.5 3.3 2.7 3.5 1 3.5 2

2.8 2.2 3.0 2.4 3 1 4 2

SUM OF THE RANKS 91.5 81.5 104.5 72,5

Xr2 = 5.247 p . 20
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Table 35. All Groups Mean Scores and Ranks Under Non-Seating
Arrangement.

MEAN SCORES RANKS
TEST B B A A B B A A
TIME T4 T2 T3 T1 T4 T2 T3 T1
GROUP I II III IV I II III IV

3.0 2.7 2.5 2.8 4 2 1 3

1.9 2.4 3.0 3.4 1 2 3 4
2.8 3.0 3.2 3.5 1 2 3 4
2.7 2.4 2.8 3.0 2 1 3 4
3.2 3.2 3.0 2.8 3.5 3.5 2 1

2.4 2.4 3.1 2.8 1.5 1.5 4 3
2.8 3.0 2.9 2.9 1 4 2.5 2.5
3.1 3.3 2.8 3.0 3 4 1 2
2.4 2.5 2.9 2.5 1 2.5 4 2.5
2.9 2.9 2.6 3.1 2.5 2.5 1 4
2.9 3.0 3.4 3.0 1 2.5 4 2.5
2. 9 3.0 2.7 3.1 2 3 1 4
2.6 2.6 3.0 3.1 1.5 1.5 3 4
3.2 3.4 2. 9 2.5 3 4 2 1

3.0 3.3 2.2 2.7 3 4 1 2

3.3 3.2 2.6 2.7 4 3 1 2
2.7 3.0 2.8 2.9 1 4 2 3
3.4 3.3 3.2 3.3 4 2.5 1 2.5
3.1 2. 9 3.1 3.5 2.5 1 2.5 4
2.3 2.1 2.0 2.0 4 1 2.5 2.5
2. 9 3.3 2.0 2.6 3 4 1 2
3.3 3.4 2.8 3.1 3 4 1 2
2.9 2.8 2.8 2.7 4 2.5 2.5 1

2.8 2.6 2.9 2.8 2.5 1 4 2.5
2.5 3.0 2.4 2.7 2 4 1 3
2.3 2.5 2.6 2,5 1 2.5 4 2.5
2.8 2.7 2.6 2.8 3.5 2 1 3.5
3.0 2.8 2.7 2.6 4 3 2 1

2.5 2.5 3.0 3.2 1.5 1.5 3 4
2.6 2.6 2.7 3.0 1.5 1.5 3 4
2.9 3.0 1.8 2.9 2.5 4 1 2.5
2.5 2.5 2.5 2.8 2 2 2 4
2.2 2.5 2.7 3.1 1 2 3 4
2.7 2.7 3.0 3.2 1.5 1.5 3 4
2.0 2.2 2.4 3.1 1 2 3 4

SUM OF THE RANKS 80.5 89 79 101.5

Xr 2 = 1.0565 p = .8
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for Group II, and 65 for Group IV. The Xr 2 for the conventional

arrangement is 20.29. The probability associated with this value is

less than .001 which is less than .05. Therefore, it may be assumed

that the groups responded significantly different under the conven-

tional arrangement.

For the crescent arrangement the sums of the ranks and the

directions of preferences are 12,1 for Group II, 95 for Group I, 67

for Group III, and 67 for Group IV. The Xr2 for the crescent arrange-

ment is 29.948. The probability associated with this value is less

than .001 which is less than .05. Therefore it may be assumed that

the groups responded significantly different under the crescent ar-

rangement.

For the non-seating arrangement the sums of the ranks and the

directions of preferences are 101.5 for Group IV, 89 for Group II,

80.5 for Group I, and 79 for Group III. The Xr 2 for the non-seating

arrangement is 1.0565. The probability associated with this value

is about .80 which is greater than .05. Therefore, it may be as-

sumed that the groups did not respond significantly different under the

non-seating arrangement.

For the circular arrangement the sums of the ranks and the

directions of preferences are 104.5 for Group III, 91.5 for Group I,

81.5 for Group II, and 72.5 for Group IV. The Xr2 for the circular

arrangement is 5.247. The probability associated with this value is
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about .20 which is greater than .05. Therefore, it may be assumed

that the groups did not respond significantly different under the circu-

lar arrangement.

While hypothesis 3 may be rejected for the conventional and

crescent arrangements, it is not tenable to accept hypothesis 3.1

without a further statistical treatment to determine a more exact

direction and the relative magnitude of the differences indicated.

Therefore, it is necessary to examine the four groups' reactions to

the conventional and the crescent arrangements with respect to hy-

pothesis 3.1.

HYPOTHESIS 3.1. A comparison of Group I, II, III, and IV to a

conventional and a crescent arrangement will show a significant differ-

ence as measured by the School Sentiment Index in the following

manner:

Group I > Group II
Group I > Group III
Group I > Group IV
Group II > Group III
Group II > Group IV
Group III> Group IV

Statistical Test

The nonparametric Wilcoxon Matched-Pairs Signed-Ranks test

was selected rather than a parametric test because the data are
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probably not interval measures of strength and exhibit possible lack

of homogeneity of variance.

Significance Level and Symbols

Let a = . 05. N = the number of items that show a difference in

either direction. T = the smaller sum of like-signed ranks. d = the

difference score for any matched pair. Z = the value as computed

by the Wilcoxon test. p = the probability associated with values of Z.

Sampling Distribution

Under hypothesis 3.1, Z as computed from the formula

Z
T-mT

o- T
is approximately normally distributed with zero mean

and unit variance. The probability associated with values of Z may

be determined as to their probability from appropriate tables for

values of Z.

Rejection Region

The region of rejection consists of all values of Z which are so

extreme that the probability associated with their occurrence under

hypothesis 3.1 is equal to or less than .05.

Data Presentation

The data collected for the purpose of examining hypothesis 3.1
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are presented in Tables 36 through 47.

Decision

A different score, d, was obtained for each of the 35 items by

subtracting the mean score of one group under a given condition from

the mean score of the same group under a different condition. After

the difference of the means was determined, these differences were

ranked by the value of the number without regard to sign. This was

followed by signing each of the differences with a plus or minus to

indicate the direction of the differences. Finally, the least signed

differences were totaled to obtain a value for T. The value for N was

determined by counting the compared items that showed a difference.

The probabilities associated with the values of Z for conventional

and crescent arrangements are listed in Table 48 following. The

level of acceptance is equal to or less than .05. While several of the

values of Z have probabilities less than .05, it should be noted that

the direction may be in the reverse order of the prediction. A plus

sign before a value of Z indicates that a treatment was greater than

another treatment fewer times than it was less than another treatment.

The predictions are all stated in terms of one treatment being greater

than another. If the results are to agree with the stated directions,

the Z value should be accompanied by a negative sign. It should be
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Table 36. Group I Versus Table 37. Group I Versus Table 38. Group I Versus
Group II Under Group HI Under Group IV Under
Conventional Conventional Conventional
Arrangement. Arrangement. Arrangement.

a)

.4, ,,,...
d

Rank
of d

Rank of
less fre-
quent sign d

Rank
of d

Rank of
less fre-
quent sign d

Rank of
Rank less fre-
of d quent sign

1 3 17.5 -2 -9.5 5 24
2 1 5 1 4 4 13 30.5
3 -1 -5 -5 2 9.5 9.5 3 14.5
4 3 17.5 2 9.5 9.5 5 24
5 0 0 -3 -15 3 14.5
6 0 0 -3 -15 4 19.5
7 -2 -12.5 -12.5 -3 -15 0 0
8 1 5 -1 -4 -2 -10 -10
9 2 12.5 3 15 15 4 19.5

10 0 0 4 21 21 5 24
11 0 0 -4 -21 -1 -4 -4
12 4 21.5 -1 -4 7 26.5
13 6 26.5 6 27.5 27.5 7 26. S
14 -2 -12.5 -12.5 -6 -27.5 -3 -14.5 -14.5
15 1 5 -6 -27.5 -1 -4 -4
16 0 0 -5 -24.5 -3 -14.5 -14.5
17 1 5 1 4 4 4 19.5
18 2 12.5 0 0 2 10
19 3 17.5 -4 -21 0 0
20 6 26.5 5 24.5 24.5 -1 -4 -4
21 0 0 -11 -31.5 -10 -29 -29
22 1 5 -4 -21 1 4
23 -5 -24 -24 0 0 2 10
24 3 17.5 -3 -15 4 19.5
25 4 21.5 1 4 4 1 4
26 1 5 4 21 21.0 2 10
27 0 0 -6 -27.5 0 0
28 -1 -5 -5 -7 -30 -4 -19.5 -19.5
29 2 12.5 -1 -4 1 4
30 1 5 1 4 4 1 4
31 2 12.5 -3 -15 -2 -10 -10
32 6 26.5 -3 -15 9 28
33 4 21.5 11 31.5 31.5 15 32
34 4 21.5 2 9.5 9.S 4 19.5
35 6 26.5 14 33 33 13 30.5

N = 28 T = 59 N = 33 T = 218 N = 32 T = 109. 5
Z = 3. 91 = 1. 12 Z = 2.89
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Table 39. Group II Versus Table 40. Group II Versus Table 41. Group III Versus
Group III Under Group IV Under Group IV Under
Conventional Conventional Conventional
Arrangement. Arrangement. Arrangement.

1:1

E
4.)
cd d

Rank
of d

Rank of
less fre-
quent sign d

Rank
of d

Rank of
less fre-
quent sign d

Rank
of d

Rank of
less fre-
quent sign

1 -5 -19.5 2 9 7 29
2 0 0 12 30 12 32.5
3 3 10.5 10.5 4 22 1 4.5
4 -1 -2.5 2 9 3 17.5
5 -3 -10.5 3 16 6 26
6 -3 -10.5 4 22 7 29
7 -1 -2.5 2 9 3 17.5
8 -2 -6 -3 -16 -16 -1 -4.5 -4.5
9 1 2.5 2.5 2 9 1 4.5

10 4 15 15 5 24 1 4.5
11 -4 -15 -1 -3.5 -3.5 3 17.5
12 -5 -19.5 3 16 8 31

13 0 0 1 3.5 1 4.5
14 -4 -15 -1 -3.5 -3.5 3 17.5
15 -7 -27 -2 -9 -9 5 23.5
16 -5 -19.5 -3 -16 -16 2 11.5
17 0 0 3 16 3 17.5
18 -2 -6 0 0 2 11.5
19 -7 -27 -3 -16 -16 4 21.5
20 -1 -2.5 -7 -26 -26 -6 -26 -26
21 -11 -31 -10 -28 -28 1 4.5
22 -5 -19.5 0 0 5 23.5
23 5 19.5 19.5 7 26 2 11.5
24 -6 -24 1 3.5 7 29
25 -3 -10.5 -3 -16 -16 0 0
26 3 10.5 10.5 1 3.5 -2 -11.5 -11.5
27 -6 -24 0 0 6 26
28 -6 -24 -3 -16 -16 3 17.5
29 -3 -10.5 -1 -3.5 -3.5 2 11.5
30 0 0 0 0 0 0
31 -5 -19.5 -4 -22 -22 1 4.5
32 -9 -30 3 16 12 32.5
33 7 27 27 11 29 4 21.5
34 -2 -6 0 0 2 11.5
35 8 29 29 7 26 -1 -4.5 -4.5

N = 31 T = 114 N = 30 T = 175. 5 N = 33 T = 46. 5
Z = 2. 63 Z = 1. 17 Z = 4. 18



Table 42. Group I Versus Table 43. Group I Versus
Group II Under Group III Under
Crescent Crescent
Arrangement. Arrangement.

Table 44.
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Group I Versus
Group IV Under
Crescent
Arrangement.

2 E
co ..1

d
Rank
of d

Rank of
less fre-
quent sign d

Rank
of d

Rank of
less fre-

sign d
Rank
of d

Rank of
less fre-
quent sign

1 -1 -5 5 23.S 5 22
2 -8 -28.5 0 0 -7 -27.5 -27.5
3 -3 -15 0 0 -4 -16 -16
4 -8 -28.5 -3 -17.5 -17.5 -1 -4 -4
5 0 0 2 12.5 3 12.5
6 -4 -21.5 4 21 1 4
7 -2 -10.5 -1 -5 -5 4 16
8 0 0 1 5 4 16
9 -7 -27 -3 -17.5 -17.5 1 4

10 -3 -15 0 0 2 9.5
11 -1 -5 0 0 -1 -4 -4
12 -1 -5 1 5 0 0
13 -5 -25 -3 -17.5 -17.5 -2 -9.5 -9.5
14 9 30 30 3 17.5 8 30.5
15 4 21.5 21.5 -1 -5 -5 6 26
16 1 5 5 1 5 5 22
17 -1 -5 2 12.5 2 9.5
18 -1 -5 4 21 3 12.5
19 -3 -15 2 12.5 2 9.5
20 0 0 2 12.5 1 4
21 4 21.5 21.5 -1 -5 -5 5 22
22 2 10.5 10.5 6 26 4 16
23 -1 -5 4 21 1 4
24 1 5 5 6 26 8 30.5
25 4 21.5 21.5 5 23.S 7 27.5
26 -4 -21.5 1 5 5 22
27 1 5 5 10 30 5 22
28 6 26 26 13 31 10 33.5
29 -4 -21.5 7 28.5 -4 -16 -16
30 -3 -15 -1 -5 -5 -5 -22 -22
31 3 15 15 7 28.5 8 30.5
32 -3 -15 -2 -12.5 -12.5 5 22
33 -13 -32 1 5 -10 -33.5 -33.5
34 -3 -15 2 12.5 -1 -4 -4
35 -12 -31 -6 -26 -26 -8 -30.5 -30.5

N = 32
Z= 1. 93

T = 161 N = 31 T = 111
Z = 2. 68

N = 34 T = 167
Z = 2. 23



Table 45. Group II Versus Table 46. Group II Versus
Group III Under Group IV Under
Crescent Crescent
Arrangement. Arrangement.

Table 47.
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Group III Versus
Group IV Under
Crescent
Arrangement.

Rank of Rank of
13

Rank of
Rank less fre- Rank less fre- Rank less fre-

os of d quent sign d of d quent sign d of d quent sign

1 6 27 6 27.5 0 0
2 8 30.5 1 3.5 -7 -29
3 3 12 -1 -3.5 -3.5 -4 -21
4 5 21 7 29.5 2 10.5 10.5
5 -2 -7 -7 3 14 1 4 4
6 8 30.5 5 24.5 -3 -16
7 1 3 6 27.5 5 25 25
8 1 3 4 19.5 3 16 16
9 4 15 8 31.5 4 21 21

10 3 12 5 24.5 2 10.5 10.5
11 1 3 0 0 -1 -4
12 2 7 1 3.5 -1 -4
13 2 7 3 14 1 4 4
14 -6 -27 -27 -1 -3.5 -3.5 5 25 25
15 -5 -21 -21 2 9 7 29 29
16 0 0 4 19.5 4 21 21
17 3 12 3 14 0 0
18 5 21 4 19.5 -1 -4
19 5 21 5 24.5 0 0
20 2 7 1 3.5 -1 -4
21 -5 -21 -21 1 3,5 6 27 27
22 4 15 2 9 -2 -10.5
23 5 21 2 9 -3 -16
24 5 21 7 29.5 2 10.5 10.5
25 1 3 3 14 2 10.5 10.5
26 5 21 9 33 4 21 21
27 9 32 4 19.5 -5 -25
28 7 29 4 19.5 -3 -16
29 11 33 0 0 -11 -31.5
30 2 7 -2 -9 -9 -4 -21
31 4 15 5 24.5 1 4 4
32 1 3 8 31.5 7 29 29
33 14 34 3 14 -11 -31.5
34 5 21 2 9 -3 -16
35 6 27 4 19.5 -2 -10.5

N = 34 T = 76 N = 33 T = 16 N = 32 T = 268
Z= 3.79 Z = 4. 73 Z .07
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noted some of the values of Z that are significant are in the reverse

order of the prediction and must be rejected.

Table 48. Probabilities Associated with the Values of Z for Conventional and Crescent Arrangements.

Compared Groups Treatment Value
of Z

Probability
Associated

with Z
Decision

Group I > Group II Conventional -3.91 .00005 Group I > Group II
Group I > Group III Conventional +1.12 . 1314 Group I o. Group III
Group I > Group IV Conventional -2.89 . 0019 Group I > Group IV
Group II > Group III Conventional +2.63 . 0043 Group II f Group III
Group II > Group IV Conventional -1.17 . 1210 Group II i> Group IV
Group III > Group IV Conventional -4.18 . 00003 Group III > Group IV

Group I > Group II Crescent +1.93 .0268 Group I I> Group II
Group I > Group III Crescent -2.68 . 0037 Group I > Group III
Group I > Group IV Crescent -2.23 .0129 Group I > Group IV
Group II > Group HI Crescent -3.79 .00011 Group II > Group III
Group II > Group IV Crescent -4.73 .00003 Group II > Group IV
Group III > Group IV Crescent + . 07 . 4721 Group III I> Group IV

It appears that more of a relationship exists between the time

one of the groups was in one arrangement than the arrangements

themselves.

For the conventional treatment the real significant differences

were between Groups I and II, I and IV, III and IV, and III and II. In

these instances the first two time periods are really against the last

two time periods with no significant differences between time period

one and two or three and four. This same general trend occurs in

the crescent arrangement. The major breaks are between the first,

second, and third time periods.
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HYPOTHESIS 4. The combined responses of Groups I, II, III, and IV

will not significantly differ with respect to a conventional, a crescent,

a circular, or a non-seating arrangement as measured by the School

Sentiment Index.

Statistical Test

Because the data are probably not interval measures of strength,

the nonparametric Friedman Two-Way Analysis of Variance test was

chosen rather than the parametric test. Moreover, the use of the

parametric test was precluded because the scores exhibit possible

lack of homogeneity of variance, and, thus, the data suggested that

one of the basic assumptions of the parametric test was probably un-

tenable.

Significance Level and Symbols

Let a = . 05. N = 35 = the number of items. k = 4 = the four

seating arrangements.

Sampling Distribution

12Computations of the Friedman formula, Xr 2

Nk(k+1)
j=1

(Rj) 2 - 3N(k+1), with large N's are distributed approximately as chi

square with df = k 1. Values of Xr2 may be determined as to their
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probability by reference to a table of critical values of chi square.

Rejection Region

The region of rejection consists of all values of Xr 2 which are

so large that the probability associated with their occurrence under

hypothesis 2 is equal to or less than .05.

Date Presentation

The data collected for the purpose of examining hypothesis 2

are presented in Table 49.

Decision

As presented in Table 49, a mean value for the combined groups

was determined for each of the 35 items of the School Sentiment Index

under each treatment. These combined group scores were then

matched against each other under the four treatments. The scores

were ranked under the four treatments so that the lowest score re-

ceived a one and the highest a four. For ties the mean of the sums of

the tied ranks becomes the rank for those ties.

Notice the sums of the ranks signify the relative overall pref-

erence for an arrangement. The results of the effects of the treat-

ments for all groups combined are as follows.
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Table 49. All Groups Mean Scores and Ranks Under Four Seating
Arrangements.

ARRANGEMENTS:

0
0

c
0
>
0

(<3

MEAN SCORES

tat

I
.54 0

Z 1;3' 1-4

') t)

RANKS

0
-4-,

nn a)
o _c_i 0.... to

k a)

Z cf) C.) 0
11.0 11.0 10.5 10.7 3.5 3.5 1 2
11.7 10.7 9.8 11.1 4 2 1 3
12.4 12.5 11.7 12.7 2 3 1 4
11.8 10.9 10.6 11.2 4 2 1 3
11.6 12.2 10.6 11.5 3 4 1 2
10.7 10.7 9.5 9.5 3.5 3.5 1.5 1'5
11.7 11.6 11.7 11.9 2.5 1 2.5 4
11.8 12.2 11.9 12.7 1 3 2 4
10.7 10.3 9.4 9.7 4 3 1 2
11.9 11.5 11.6 11.7 4 1 2 3
12.5 12.3 11.4 11.8 4 3 1 2
12.2 11.7 11.1 11.6 4 3 1 2
11.3 11.3 11.2 12.2 2.5 2.5 1 4
11.9 12.0 11.4 11.6 3 4 1 2
11.8 11.2 10.8 11.5 4 2 1 3

12.4 11.8 11.5 11.3 4 3 2 1

11.4 11.4 10.4 11.7 2.5 2.5 1 4
12.8 13.2 12.5 12.6 3 4 1 2
12.1 12.6 12.1 11.9 2,5 4 2.5 1

8.6 8.4 8.4 7.7 4 2.5 2.5 1

11.3 10.8 10.4 10.8 4 2.5 1 2.5
12.2 12.6 11.3 11.6 3 4 1 2
10.3 11.2 9.6 10.0 3 4 1 2
11.6 11.1 10.3 10.1 4 3 2 1

11.0 10.6 10.6 11.2 3 1.5 1.5 4
9.7 9.9 9.6 9.4 3 4 2 1

11.4 10.9 11.0 10.8 4 2 3 1

11.2 11.1 10.6 9.9 4 3 2 1

11.4 11.2 10.8 10.9 4 3 1 2
11.7 10.9 11.6 11.3 4 1 3 2
11.9 10.6 11.7 11.0 4 1 3 2
11.2 10.3 10.7 10.8 4 1 2 3
10.2 10.5 9.0 10.6 2 3 1 4
11.8 11.6 11.8 12.2 2.5 1 2.5 4
10.7 9.7 10.4 10.2 4 1 3 2
SUM OF THE RANKS 117.5 91.5 57.0 84.0
Xr2 = 27.22 p= .001
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For combined Groups I, II, III, and IV, the sums of the ranks

and the directions of preferences are 117.5 for conventional, 91.5

for non-seating, 84.0 for crescent, and 57.0 for circular. The Xr 2

for the combined groups is 27.22. The probability associated with

this value is .001 which is less than .05. Therefore, it may be as-

sumed that the treatments did have a significant effect on the combined

groups.

The placement of all group responses for each arrangement

neutralizes the time factor. In other treatments on the data the

general tendency was for more favorable responses in the conventional

arrangement and the least favorable responses in the circular arrange-

ment. This, of course, holds when all groups are treated as one

group. The relationships here are very close to the same as those

found with hypothesis one. The main difference is that the crescent

arrangement is more favorable under this hypothesis.

The magnitude of the differences are measurable under hypothe-

sis 4.1.

HYPOTHESIS 4.1. The combined responses of Groups I, II, III, and

IV will significantly differ with respect to a conventional, a crescent,

a circular, and a non-seating arrangement as measured by the School

Sentiment Index in the following manner:



Non-Seating > Conventional
Non-Seating > Crescent
Non-Seating > Circular
Circular > Conventional
Circular > Crescent
Crescent > Conventional

Statistical Test

116

The nonparametric Wilcoxon Matched-Pairs Signed-Ranks test

was selected rather than a parametric test because the data are

probably not interval measures of strength and exhibit possible lack

of homogeneity of variance.

Significance Level and Symbols

Let a = . 05. N = the number of items that show a difference in

either direction. T = the smaller sum of like-signed ranks. d = the

difference score for any matched pair. Z = the value as computed by

the Wilcoxon test. p = the probability associated with values of Z.

Sampling Distribution

Under hypothesis 4.1, Z, as computed from the formula
T-mT

TCr
, is approximately normally distributed with zero mean and

unit variance. The probability associated with values of Z may be

determined as to their probability from appropriate tables for values

of Z.
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Rejection Region

The region of rejection consists of all values of Z which are so

extreme that the probability associated with their occurrence under

hypothesis 4.1 is equal to or less than .05.

Data Presentation

The data collected for the purpose of examining hypothesis 4.1

are presented in Tables 50 through 55.

Decision

A different score, d, was obtained for each of the 35 items by

subtracting the mean score of all groups under a given condition from

the mean score of all groups under a different condition. After the

difference of the means was determined, these differences were

ranked by the value of the number without regard to sign. This was

followed by signing each of the differences with a plus or minus to

indicate the direction of the differences. Finally, the least signed

differences were totaled to obtain a value for T. The value for N was

determined by counting the compared items that showed a difference.

The probabilities associated with the values of Z for all groups

combined under the various treatments are listed in Table 56 below.

The level of acceptance is equal to or less than .05. While several



118

Table 50. Non-Seating Table 51. Non-Seating Table 52. Non-Seating
Versus Versus Versus

Conventional Crescent Circle
Arrangement Arrangement Arrangement
for all Groups. for all Groups. for all Groups.

-a
.1'o w
ca .- d

Rank
of d

Rank of
less fre-
quent sign d

Rank
of d

Rank of
less fre-
quent sign d

Rank
of d

Rank of
less fre-
quent sign

1 3 9 9 3 5.5 5.5 5 15
2 -10 -29.5 -4 -9.5 9 25
3 -1 -2 -4 -9.5 6 18
4 -9 -27 -3 -5.5 3 7.5
5 26 33 33 7 24 24 16 31

6 -1 -2 11 29 29 11 29.5
7 -1 -2 -3 -S. 5 -1 -2.5 -2.5
8 4 13 13 -5 -14.5 3 7.5
9 -4 -13 6 20 20 9 25

10 -2 -5.5 -2 -3 -1 -2.5 -2.5
11 -2 -5.5 -5 -14.5 9 25
12 -5 -17 0 0 6 18
13 0 0 -9 -26 1 2.5
14 -8 -24 -6 -20 -4 -11.5 -11.5
15 -16 -32 -13 -32 -6 -18 -18
16 -6 -21.5 5 14.5 14.5 3 7.5
17 0 0 -3 -5.5 10 27.5
18 4 13 13 6 20 20 7 21
19 5 17 17 7 24 24 5 15
20 8 24 24 7 24 24 0 0
21 -5 -17 0 0 4 11.5
22 4 13 13 10 27.5 27.5 18 32
23 9 27 27 12 30.5 30.5 26 34
24 -5 -17 10 27.5 27.5 8 23
25 -4 -13 -6 -20 10 27.5
26 2 5.5 5.5 5 14.5 14.5 3 7.5
27 -5 -17 1 1.5 1.5 -1 -2.5 -2.5
28 6 21.5 21.5 12 30.5 30.5 5 15

29 -3 -9 13 32.5 32.5 4 11.5
30 -8 -24 -4 -9.5 -7 -21 -21
31 -13 -31 -4 -9.5 -11 -29.5 -29.5
32 -9 -27 -5 -14.5 -4 -11.5 -11.5
33 3 9 9 -1 -1.5 25 33
34 -2 -5.5 -6 -20 -2 -5 -5
35 -10 -29.5 -5 -14.5 -7 -21 -21

N = 33 T = 185
Z= 1.71

N = 33 T = 325.5 N = 34 T = 125
Z = . 804 Z = 2. 95



Table 53. Circle Versus
Conventional
Arrangement
for all Groups.

Table 54. Circle Versus
Crescent
Arrangement
for all Groups.
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Table 55. Crescent Versus
Conventional
Arrangement
for all Groups.

11

f.,

d

Rank
of d

Rank of
less fre-
quent sign

Rank
of d

Rank of
less fre-
quent sign

Rank of
Rank less fre-

d of d quent sign

1 -2 -7 -2 -9 0 0
2 -19 -31 -13 -30.5 -6 -21.5
3 -7 -14.5 -10 -28.5 3 9 9

4 -12 -24.5 -6 -19.5 -6 -21.S
5 10 20 20 -9 -27 19 33 33
6 -12 -24.5 0 0 -12 -30
7 0 0 -2 -9 2 4 4
8 -1 -5 -8 -25.5 9 26 26
9 -13 -26.5 -3 -14.5 -10 -28

10 -1 -5 -1 -2.5 0 0
11 -11 -22.5 -4 -17 -7 -24
12 -11 -22.5 -6 -19.5 -5 -17.5
13 -1 -5 -10 -28.5 9 26 26
14 -4 -11.5 -2 -9 -2 -4
15 -10 -20 -7 -22.5 -3 -9
16 -9 -17.5 2 9 9 -11 -29
17 -10 -20 -13 -30.5 3 9 9
18 -3 -9.5 -1 -2.5 -2 -4
19 0 0 2 9 9 -2 -4
20 8 16 16 7 22.5 22.5 1 1 1

21 -9 -17.5 -4 -17 -5 -17.5
22 -14 -28.5 -8 -25.5 -6 -21.5
23 -17 -30 -14 -32 -3 -9
24 -13 -26.5 2 9 9 -5 -17.5
25 -14 -28.5 -16 -33 2 4 4
26 -2 -7 2 9 9 -3 -9
27 -4 -11.5 2 9 9 -16 -31.5
28 1 7 22.5 22.5 -6 -21.5
29 -7 -14.5 -1 -2.5 -16 -31.5
30 -1 -5 3 14.5 14.5 -4 -13.5
31 -2 -7 7 22.5 22.5 -9 -26
32 -5 -13 -1 -2.5 -4 -13.5
33 -22 -32 -26 -34 4 13.5 13.5
34 0 0 -4 -17 4 13.5 13.5
35 -3 -9.5 2 9 9 -5 -17.5

N = 32 T = 41 N = 34 T = 136 N = 33 T = 139
Z = 4. 17 Z = 2. 76 Z = 2.53
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of the values of Z have probabilities less than .05, it should be noted

that the direction may be in the reverse order of the prediction. A

plus sign before a value of Z indicates that a treatment was greater

than another treatment fewer times than it was less than another

treatment. The predictions are all stated in terms of one treatment

being greater than another. If the results are to agree with the stated

directions, the Z value should be accompanied by a negative sign. It

should be noted some of the values of Z that are significant are in the

reverse order of the prediction and must be rejected.

Table 56. Probabilities Associated with the Values of Z for all Groups Combined.

Compared Treatments Groups Value
of Z

Probability
Associated

with Z
Decision

Non-Seating > Conventional All +1. 71 . 0436 Non-Seating i> Conventional
Non-Seating > Crescent All + . 804 . 2119 Non-Seating t Crescent
Non-Seating > Circle All -2. 95 0016 Non-Seating > Circle

Circle > Conventional All +4. 17 .00003 Circle Conventional
Circle > Crescent All +2. 76 . 0029 Circle Crescent

Crescent > Conventional All +2. 53 . 0057 Crescent Conventional

The real order of preferences are listed in Figure 9 below.

Conventional > Non-Seating
Conventional > Crescent
Conventional > Circle
Crescent > Circle
Non-Seating > Circle

Figure 9. Real Order of Preferences for Hypothesis 4.1.
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The crescent and the non-seating arrangement are in a near tie.

The largest difference is between the conventional and the circle. In

each comparison the conventional is significantly more preferred than

any of the other treatments. The reverse is true of the circle.

HYPOTHESIS 5. The teacher will not express a preference for any

one of the four seating arrangements.

Test

An interview was conducted to determine the teacher's prefer-

ence of the four seating arrangements and to obtain the teacher's ver-

bal reactions to the felt strengths and weaknesses of each arrangement.

The following is a summary of the teacher's comments.

The teacher began by indicating her career started with the

employment of a conventional arrangement. After a few years this

technique was abandoned because of frustration. She felt that under

such an arrangement she could not properly see all of the students and

therefore couldn't make the necessary eye contact demanded for the

type of student involvement desired. She indicated that the conven-

tional arrangement allowed students to "disappear" and hide. In short,

she felt that the conventional arrangement did not enable her to gain

full contact with the class as a whole.
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The teacher indicated her preference for the circular arrange-

ment. She feels that it does allow for better eye contact and for

better student to student contact. The teacher noted that this arrange-

ment does not work well with large groups, which was defined by her

as over thirty in number. She felt that in groups of more than thirty

the students become so spread out that the intimacy strived for was

lost.

Her second choice was the crescent arrangement, especially

with large groups. The drawback to this arrangement, she felt, was

that not all students could see each other properly. She labeled this

arrangement as a semi-formal classroom situation. She said it works

especially well during times when the teacher needed to be the domin-

ant factor in the classroom such as giving a lecture, giving directions,

and the like.

At this point the teacher again stated her preferences for the

circular arrangement because she felt it to be less teacher centered.

The positive features she felt towards the circular arrangement were

that it is good for discussions, things move fast, can see students

respond, can be sensitive to other students' responses to a student

response or a student initiated statement. These features allowed

her to draw out more discussion and interaction from the total group.

She indicated that these things are hard if not impossible to accom-

lish in either a conventional or a crescent arrangement because in
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these arrangements she didn't feel she could be as sensitive to verbal

or non-verbal behavior as she wants to be.

At this point the teacher began to comment on the four groups

of students. She stated that the students knew they were "guinea pigs"

and so they were usually wondering when their seats would be changed.

She stated that her morning classes, Groups I and II,were frustrated

with the conventional arrangement. The afternoon classes, Groups

III and IV, particularly Group III didn't like anything untraditional.

She felt Group III was a very insecure group.

At this time the teacher had generally stated what she wished to

say. The author then asked about the non-seating arrangement. The

following is a summary of her comments regarding the non-seating

arrangement.

She stated she usually does this sort of thing. She doesn't have

seating charts and doesn't care where a student sits. She felt the

label, non-seating, to be misleading because her students were always

in an assigned area. She felt students have a tendency to take the

same seat they start out with anyway. She didn't feel it to be enough

of a contrast to the other arrangements to make any specific com-

ments. She didn't feel that periodic short-termed changes in seating

had much effect one way or the other.

There were two factors that she felt probably affected the study.

One was that she had a student teacher who was more or less in
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control of the classes during the second and third time periods. She

felt this person to be more domineering than she. She felt this might

have something to do with student responses.

The teacher was not pleased with the manner in which the

Flander's was administered. She indicated that longer time periods

should have been used and that the device should have been admin-

istered mainly during the middle portion of the class period.

Decision

On the basis of the teacher's verbal statements hypothesis 5 is

rejected.

HYPOTHESIS 5.1. The teacher will express the following prefer-

ences for the four seating arrangements:

a. The circular arrangement will be the most preferred.

b. The crescent arrangement will be the second most preferred.

c. The conventional arrangement will be the third most pre-

ferred.

d. The non-seating arrangement will be the least preferred.

Test

The interview mentioned above was the test for hypothesis 5.1.
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Decision

On the basis of the teacher's verbal statements, 5.1 and 5. lb

may be accepted as true while 5. lc and 5. ld are rejected.

Many guesses could be made as to why the teacher chose the

given arrangements. Perhaps the most prudent guess would be that

present general educational theory seems to support the circle ar-

rangement over the other arrangements particularly in a social

studies type of class where discussion is supposed to be the rule.

The findings of this and other studies as related in the review of the

literature, do not support this theory. The results of the interaction

analysis, while not significant, favored the conventional arrangement

for amount of talk, and the responses on the School Sentiment Index

indicate that the students felt significantly better under the conven-

tional arrangement than they did in the circular arrangement.

The factors, of territoriality, group ecology, and personal space

and individual distance seem to have a bearing on the climate of a

class.
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V. DISCUSSIONS, CONCLUSIONS, RECOMMENDATIONS

Introduction

The variables under examination in this study were four seating

arrangements, classroom interaction and classroom sentiment. The

seating arrangements served as the independent variables, and the

interaction and sentiment served as the dependent variables. Answers

were sought to the following questions: Do patterns of group inter-

action differ greatly under conventional, crescent, circular, or non-

seating arrangements? Do patterns of sentiment differ greatly under

conventional, crescent, circular, or non-seating arrangements? Do

teacher preferences of seating arrangements favorably compare with

student preferences? The purpose of this chapter is to state the

conclusions reached on these questions as a direct result of this study

and to discuss the implications of these conclusions. This can best

be accomplished by dealing with each of the three questions.

Discussion

The Effects of Seating on Classroom Verbal Interaction

Group interaction did not significantly vary under the four seat-

ing arrangements. However, a pattern of verbal interaction did

emerge and should be noted. In this study more verbal interaction
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took place while the students were in non-seating or conventional

types of arrangements than took place when they were in either a

circular arrangement or a crescent arrangement.

While not significant, this pattern is contrary to general educa-

tional opinion of the moment. The conceptual literature of the past

decade or so has promoted the "discussion circle" arrangement and

to a lesser degree the crescent arrangement as an ideal means to

foster discussion. The general idea is that these arrangements will

bring people closer together and generate a feeling of oneness. Dr.

Glasser states that "meetings should always be conducted with the

teacher and all the students seated in a tight circle. This arrange-

ment is necessary if good meetings are to occur" (20, p. 132).

While Dr. Glasser is referring primarily to meetings that are de-

signed to solve a common classroom problem, usually discipline,

he does not exclude common curricular problems. Most discussions

in a social studies class are supposed to be problem solving discus-

sions, real or pseudo. The components of such a classroom situation

are that problems belong to people and must be felt by them and ac-

companied by some doubt and concern. The variables at play are

knowledge, teacher belief, and student belief (27). The problem

solving or discussion session consists of pitting knowledge against

knowledge, knowledge against ignorance, or ignorance against ignor-

ance. In short, it is a competitive situation and should, therefore, be
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ideal for what the conceptual literature recommends: the "discus-

sion circle" or the crescent seating arrangement.

However, while not significant, this study indicates that less

interaction occurs in the circular and crescent arrangements than in

the non-seating or conventional arrangements. This seeming contra-

diction is supported by other empirical findings. For instance,

several other studies have demonstrated that face-to-face discussions

for competitive tasks are suitable, provided that the distance does

not exceed five feet. The face-to-face distance in a circular arrange-

ment for a group of about 25 students is at least 15 feet if chairs are

used without desks and if they are tightly fitted together. This is

three times the face-to-face maximum distance Sommer and others

found adequate for competitive situations. This places people side-

by-side at Hall's far phase of intimate distance which can be a

"freezing" distance for some people. Moreover, in a circle of this

size there are really only about four or five individuals that are ap-

proximately face-to-face with any given individual, and there is a

good chance that these individuals may not even be competitors of the

individual on a given topic. The rest of the group are situated side-

by-side or corner-to-corner from an individual which several other

studies suggest are more suited to cooperative activities.

The crescent arrangement is even a less likely pattern for

discussion purposes, particularly those involving competition. Few
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of the individuals are in a face-to-face situation. Moreover, they

are spread at some distance from other students opposite them and at

Hall's far-phase of the intimate distance with those along side of them.

In addition, except for the student directly on either side of them, the

students who would be in the proper distance zone are hidden by other

students. In fact, if the teacher occupies the space used in the

example of this study which is approximately mid-way between the

open end of the crescent, a majority of the students must experience

some discomfort to even see her. For many students, the best view

is the back of a head of a fellow student. Few, if any, advantages

for this arrangement are apparent that can be empirically supported.

While the circular and crescent arrangement appear not to be

suitable for a problem solving situation, it is not tenable to assume

that the conventional or non-seating arrangements are ideal for this

type of curricular endeavor. While the conventional and non-seating

arrangements are favored, a significant difference did not occur.

However, more choices exist than were tried in this study. Further-

more, group size may play a more important role in discussions than

heretofore believed. In fact, most studies dealing with size have never

considered the very small group. Perhaps James' study on the size

of natural groups has a relationship to discussion which has gone un-

noticed. The authors' experience in a team-teaching situation was

that discussions with groups of 20, 15 or even 10 were not fruitful.
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It seemed that a given few would do the talking. When the next dis-

cussion session came up the groups were set at four students and

one teacher and it was discovered that not only more conversation

took place, but all members conversed about an equal amount of time.

The factors that seem to have a bearing on verbal interaction

are size and distance as well as arrangement. This study was limited

to a normal classroom group which consists of 20 to 30 students and

the teacher. The size of the group affects the distance between in-

dividuals. Seating arrangements can only partially modify these

factors.

The point is that much more needs to be known about group

interaction and what physical factors and social-psychological factors

are more complimentary for the discussion and other classroom

activities to take place. The empirical tools exist to help us discover

these answers. Studies are needed to help uncover the answers.

The Effects of Seating on Classroom Sentiment

Group sentiment did significantly vary under the various seating

arrangements, but as the data indicate, a uniform pattern did not

emerge in this study. A comparison of each group against itself

seemed to indicate that time had a considerable bearing upon the re-

sults. In each instance but one, the seating arrangement the students

first experienced produced the highest measure of sentiment. This
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factor of time was most nearly removed when all groups were treated

as one group. In this situation the conventional arrangement received

the most positive response and the circular arrangement the least

positive response. This finding is not surprizing in light of the re-

lated empirical studies on human spatial phenomena and grouping.

In the conventional arrangement students are spaced at about

the personal distance-far phase or the social distance-close phase

as described by Hall. This amounts to about a distance of three or

four feet between students which allows them to maintain their per-

sonal space and gives them a more definite territorial boundary.

These two features allow a student to keep himself at "arm's length"

from the other members and this appears to be a social and psycho-

logical advantage. For one thing the student can participate as much

as he desires. At the same time under this arrangement he can main-

tain a low profile if he chooses. That is, he can "daydream" or tune

himself out more easily under this type of arrangement. He is "on

the spot," for the most part, only when he chooses to be "on the spot."

Moreover, he has fewer people to contend with in his immediate va-

cinity, usually his teacher and four or five other students. In addi-

tion, the size of this surrounding sub-group is more manageable and,

therefore, appears to be more palatable for the student. Finally,

the conventional seating arrangement is the most familiar to the

student. It is the way a class is "supposed" to be arranged. After
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the ten or eleven previous years of mainly being placed in conventional

rows and aisles, a certain amount of comfort probably exists in this

familiar setting. These same social and psychological factors are

lost or, at the very least,blurred in a circular arrangement.

A circular arrangement, while perhaps a refreshing break from

tradition, has limitations. First, it forces too many people too far

away from each other. The face-to-face distance is at least 15 feet

in this arrangement. At the same time it compresses those seated

side-by-side to Hall's intimate distance-far phase or personal dis-

tance-close phase. Both these distances are undesireable for con-

versing. Distance, as illustrated under verbal interaction, is an

important factor. Under normal conditions people do not discuss

matters at either distance. At the 15 foot distance people must exert

their voice more and the distance destroys or hinders the social and

psychological closeness necessary for a good discussion. At the one

or one and one-half foot distance some students tend to freeze unless

they are able to treat the other individual as a nonperson. The format

of a class does not "allow" this.

A second limitation of the circular arrangement is the numerical

size of a normal classroom group. As the size of a normal class

causes the distance problems just stated, size also increases the num-

ber of individuals that must be contended with. Instead of four or five

contacts, a student has about twenty social contacts which is not usually
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comfortable. Jame& study indicated that under natural conditions

groups consist of fewer than five people and normally not more than

two people. The various studies in classrooms that use sociograms

support this. Perhaps it is folly to even be discussing the merits of

how seating arrangements affect student sentiment when the group

size reaches twenty or thirty members.

The author has reservations about accepting these findings when

the studies of James,Sommer, Hall and others are juxtaposed to this

and other studies where size and distance may be a factor. It appears,

at least, feasible to suppose that both sentiment and interaction can

be affected by the numerical size of the group. This is particularly

feasible when one examines the many other studies on the effects of

class size itself. A consistent empirical advantage has never been

found for a group of 20 students over 40 or 50 students except that

teachers consistently like groups of 20 better than groups of 40 or 50.

The studies on distance for groups of this size indicate that a public

situation is the best that can be expected. Therefore, the advantages

that a conventional arrangement has over a circular arrangement only

exist because of the size and distance involved. There are other al-

ternatives.

There are several current educational movements that are mani-

fest reactions against the 20 or 30 student group concept of classroom

organization. These new movements place their emphasis upon the
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individual while still recognizing many worthwhile group activities.

Three of the more notable are called "personalized learning," "inde-

pendent study," and "individualized instruction" (16, p. 78). Frazier

summarizes the three approaches in Table 57.

In light of this study and the various other studies mentioned,

these movements appear to be fruitful ventures. Recognition is given

to the individual without jeopardy to another individual or group of

individuals. Group activities and experiences are not outlawed, but

considered necessary and desirable under given conditions. While

personalized learning, independent study, and individualized instruc-

tion are perhaps steps in the right direction, the basic question of

... when and where learners will get together and in what combina-

tions" is still unanswered (16, p. 79). The question needs answering

if real progress is to be realized in education.

Teacher Preferences of Seating Arrangements

The teacher's reaction was in exact opposition to the students.

As mentioned earlier, the educational opinion of the moment favors

the circular arrangement and disfavors the conventional arrangement.

The circular arrangement is modern and the conventional arrange-

ment is traditional. The label that accompanies these arrangements

is applied to the teacher who uses the given arrangement. At present,

the label, "traditional," carries negative connotations. The teacher



135

Table 57. The Learner on His Own: Three Kinds of Self Directed
Learning.

Kinds Characteristics Values

1. Personalized
learning

Questing: informal explor- Maximizes interest as
ation of new possibilities, factor in learning
follow-up of interesting Allows for enrich-
ideas ment of common

Development of hobbies or program
leisure-time activities Supports development

Study of noncurricular but of talent
related areas Alerts adults to

In-depth study of topic or possible need to
field not of common change curriculum
concern

Advanced study in conven-
tional curriculum area

2. Independent Choice of topic or problem Develops skills of
study within curriculum area finding out

Active learning in labora- Recognizes need of
tory or workshop setting learner to make

Emphasis priority on crea- learning his own
tive work and original Honors interest by
approaches choice among

Use of varied materials, in- alternatives
cluding community re- Promotes creativity
sources

Common learnings arrived
at more or less inde-
pendently

3. Individualized Diagnosis and continuous Meets differences in
instruction assessment to ensure where learners are

proper placement and how fast they
Progress through common can go

program at own rate Elicits and makes use
Carefully sequenced lessons of high level study
Use of feedback and other materials

reinforcement devices Ensures curriculum
Eventual completion of corn- coverage

mon learnings by all Holds to mastery as
learners a goal
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in this study was chosen on the basis of her interest in student senti-

ment and her choices here represent the most favorable theory of the

moment.

In addition the teacher was only allowed four choices. Her duty

as a social studies teacher is to lead discussions on various social

topics. Her choices reflect her desire to accomplish her tasks.

Furthermore, this study does not attempt to measure the educational

outcomes. While it may be presumed that student sentiment and ver-

bal interaction have a bearing on the educational outcomes, this can

not be concluded on the basis of this study. However, one would hope

that both student feelings and learning outcomes are compatible.

Conclusions

The following conclusions were derived as a direct result of this

investigation:

1. Group verbal interaction does not significantly vary under

the four seating arrangements.

2. Individual group responses of sentiment significantly vary

under the four seating arrangements.

3. Responses of sentiment are not uniform for all groups to

the different seating arrangements. Groups I and III

favored the conventional arrangements, Group II favored
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the crescent arrangement, and Group IV favored the non-

seating arrangement.

4. Responses of sentiment were significantly different for

these groups under the conventional and crescent arrange-

ments, but not uniformly different.

5. Responses of sentiment for combined groups did significantly

vary under the four seating arrangements.

6. Responses of sentiment for combined groups significantly

favor the conventional arrangement and disfavor the circu-

lar arrangement.

7. The teacher expressly favors the circular arrangement and

disfavors the conventional arrangement.

Recommendations

1. That a similar study be conducted which focuses on smaller

groups, preferably ten students or less.

2. That a similar study be conducted on a class that utilizes

a teaching technique other than discussion the majority of

the time.

3. That a variety of studies be conducted that focus upon pre-

ferred student distances in many classroom situations.
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4. That a variety of studies be conducted that focus upon the

effects of learning under various distances and within

various group sizes.
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