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Currently there is a lack of documentation on the

types of teaching methods being used to teach elementary

mathematics in Saudi Arabia, To help meet this need, this

research project studied the verbal behavior of Saudi

Arabian elementary mathematics teachers. A two-fold

problem was addressed.

1. To obtain a description of the verbal classroom inter-

action of the elementary mathematics classes of

Saudi Arabia.

2. To compare the verbal behavior of mathematics teachers

at the elementary level of Saudi Arabia with those of

the United States of America.

To meet the two-fld objectives of the study, The

Flanders System of Interaction Analysis was used. The

test group was made up of 20 Saudi Arabian elementary

matnematics teachers. The control group was made up of



20 American elementary mathematics teachers. The data on

the control group were taken from a study conducted by

John Carline entitled "An Investigation of the Relation-

ships Between Various Verbal Strategies of Teaching

Behavior and Achievement of Elementary School Children."

The data on the test group were gathered by observing

each teacher as he taught three 45 minute mathematics

classes. The Flanders system was used to classify the

type of statements made by the teachers and their students.

Computations were made which assigned each teacher a

score for the number of direct and indirect statements

made.

The "T" test was used to check for significant

differences between the types of statements made by the

Saudi and American teachers.

At the .01 level of significance, the Saudi teach-

ers used more direct statements than did the American

teachers, the American teachers expressed more indirect

statements than did their Saudi counterparts, and the

Saudi students initiated fewer unprompted comments. In

sum, the null hypothesis, that there is no significant

difference between the verbal behavior in Saudi Arabian

elementary mathematics classrooms and the elementary

mathematics classrooms of the United States of America,

was rejected at the .01 level of significance.
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VERBAL CLASSROOM INTERACTION IN
ELEMENTARY SCHOOL MATHEMATICS

CLASSES IN SAUDI ARABIA

CHAPTER 1

INTRODUCTION

The main responsibility of the elementary teacher,

as stated by Ned Flanders, is to guide the learning

activities of students. As the teacher helps students to

learn in the classroom, as leader and guide, the teacher

interacts with students as individuals and as a group.

In this process of interaction, the teacher exerts influ-

ence on his students and their learning environment.

A study conducted by H. H. Anderson (1946) demon-

strated that influence is directed from teacher to

students, not conversely. Further evidence demonstrated

that children's behaviors were consistent with the type of

Personality displayed by their teacher. Research done by

Withall (1949) demonstrated that verbal statements made

by the teacher influence the social-emotional climate of

the classroom. In this experiment, Withall defined the

term "social-emotional climate" as the emotional tone

which accompanies personal interaction. It is a general

emotional factor, which appears to be present in inter-

actions occurring between individuals in face to
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face groups.

The question may well be raised, "Why be concerned

with measuring how and why teacher behavior influences the

social-emotional climate of the classroom?"

Ned Flanders (1967) suggests that, by helping

teachers become aware of how they influence students,

answers are provided to the following questions:

1. How do children perceive the teacher's

behavior?

2. How much control are teachers able to

exert over their own behavior in the

classroom?

After studying their own behavior, in a aystematic

objective way, teachers may decide to:

Change their behavior, because either
they are not achieving what they thought
they were, or they are not achieving
what they have now decided they want
to achieve.

Accepting the principle, that helping teachers

change their behavior may improve their teaching tech-

niques, the question becomes:

How does one measure teacher behavior

and its influence on students?

Anderson (1945, 1946, 1947), in his study of

teachers' influence upon kindergarten students, developed

an objective measure of teachers' classroom personalities
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and accompanying pupil behavior. He developed 26 teacher

behavior categories by which both teacher and pupils'

verbal and nonverbal behavior was categorized. By classi-

fying their overt behaviors, Anderson was able to

demonstrate that reliable patterns of teacher-pupil inter-

action occur frequently. These patterns can be used in

analyzing teaching methods and developing new ones. The

methodology of classifying behaviors was further imple-

mented by Withall (1949), who classified teachers'

statements found on typescripts made from sound record-

ings of class sessions. The conclusions of withall's

study were as follows:

1. A valid measure of the social-emotional

climate of a classroom is obtainable

through categorizing the teachers'

statements.

2. Different patterns of verbal behavior

used by several teachers can be uni_

formly identified.

3. Statements, classified by the research-

er as negative, prompted negative

response from the students. Positive

statements generated positive responses.

Anderson's and Withall's research demonstrated

that verbal behavior of teachers was a reliable and valid



variable by which to determine the social-emotional cli-

mate of a classroom.

Using Anderson's and Withall's techniques, of

categorizing student and teacher verbal behavior, Ned

Flanders sought to develop a more sophisticated model to

measure the verbal interaction between students and their

teacher. Flanders limited his classification to just

verbal behavior. Studies, .by Anderson (1946), Withall

(1952), Lippitt (1943), and his own studies with Edmund

Amidon (1963), demonstrated that verbal behavior can be

observed with higher reliability than can nonverbal

behavior.

Flanders System of Interaction Analysis, not only

seeks to categorize student teacher statements, it also

seeks to make a determination of how students perceive

their teacher. The theoretical foundation, on which

Flanders based his conception of the relationship between

teacher and student, came from a study by Morris L. Cogan,

conducted in 1958. This study analyzed the perception

that students had of their teachers. It indicated there

is a relationship between the way the teacher is perceived

by his students and the amount of self-initiated work that

the students report doing.

In answering the earlier question, "How does one

measure teacher behavior and its influence on students?"
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It appears that Ned Flanders' model can be used.

The Problem

Utilizing the Flanders' model may in fact help

teachers and administrators develop new teaching methods.

Yet, before these methods can be developed, data must be

available to be analyzed. In a developed country, such as

the United States of America, there exists much published

experimental data on the type of verbal interaction which

occurs in an elementary classroom. In developing

countries, such as Saudi Arabia, this documentation does

not exist. Herein lies the problem to be addressed in

this study:

1. The specific problem in this study is to

obtain a description of the verbal class-

room interaction of the elementary

mathematics classes of Saudi Arabia.

2. The secondary problem in this study is

comparing the verbal behavior of mathe-

matics teachers, at the elementary level,

of Saudi Arabia with those of the United

States of America.

By gathering the above mentioned data, it is hoped

that objective feedback will be provided to Saudi

educators and administrators, thus allowing them to design

training programs which will help teachers modify
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their behavior.

Assumptions

The assumptions inherent in this study are in three

categories:

1. Those dealing with the collection of

data.

2. Underlying assumptions concerning

comparison of the two subject groups.

3. Assumptions about what constitutes an

adequate sample of a teacher's verbal

behavior.

Data Collection

It is assumed, since only one person collected the

data used in this study, the raw data were collected in a

uniform and consistent way. Furthermore, that the re-

searcher collected the data in an objective manner; thus,

the data are both valid and reliable. At present, no

other data on the verbal behavior of Saudi teachers exists.

Therefore, a comparison cannot be made to check the

validity of the data used in this study.

Comparison of the Two Subject Groups

It is accepted that the cultural differences between

Saudi Arabia and the United States of America are large and
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the study will be conducted in light of the differences.

Further, variables such as resources available to teachers,

sex of the students (Saudi classes are not coeducational),

and textbooks (subject material) do not significantly

affect the relationship between the independent and de-

pendent variable.

Sampling

It is assumed that three observation periods, last-

ing 45 minutes each, is enough time to gain an adequate

sample of the teacher's total teaching behavior. Those

teachers whose classes were observed were all located in

Mecca. The assumption is, teachers in Mecca represent all

Saudi Arabian teachers. This can be made because teachers

in Saudi Arabia come from a very homogenous background.

All Saudi Arabian elementary mathematics teachers are

exposed to the same education system. In accordance with

research done by Ned Flanders (1963), a person's verbal

behavior is an adequate sample of his total behavioral

patterns.

Hypothesis

Research done by Flanders and Amidon (1963) demon-

strated that teachers who have a more formal, structured,

and authoritarian style of teaching express a greater

percent of direct statements than teachers with a more
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relaxed open teaching style.

In a study by Jackson A. Byars (1970), which used

the Flanders System of Interaction Analysis, the verbal

interaction which occurred between ninth grade algebra

students and their teacher was studied. Jackson's study

confirmed the results of Flanders' earlier study. As in

Flanders' research, teachers with a more formal, structur-

ed, and authoritarian teaching style were observed to

express a higher percentage of direct statements than were

teachers with a more relaxed, open, democratic style.

The style of teaching in Saudi Arabia is currently

experiencing some major changes. These changes are

influencing teachers to use a less structured authoritar-

ian style. Despite a trend towards a more relaxed style

of teaching, Saudi instructors are still heavily influenc-

ed by the formal authoritarian style of the traditional

Islamic school.

In sum, the social-emotional climate of a classroom

in the traditional school was very structured and formal.

The influence of the traditional school upon the modern

Saudi classroom is why, in the opinion of the author,

Saudi classrooms are more formal than American classrooms.

Other cultural variables also account for why the discip-

line is stricter and the overall social-emotional climate

of the Saudi Arabian classroom is more authoritarian and
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preserved than its United States of America counterpart.

The educational, historical background, with which

the Saudi Arabian teachers approach education, is very

different from that of American educators. Other cultural

variables which contribute to the differences between

American and Arabian lifestyles also explain why there is

a difference in the way Arabian and American teachers

approach their students.

Based on these differences, it is hypothesized

that there is a significant difference between the verbal

behavior in Saudi Arabia elementary mathematics classrooms

and the elementary mathematics classrooms in the United

States of America.

To state the hypothesis in operational terms, a

system of measurement must be adopted by which to measure

what a significant difference is. This study will use the

Flanders System of Interaction Analysis as a tool of

measurement. The accepted level of significance will be

set at alpha either equaling .05 or .01.

Definitions

1. In Flanders System of Interaction Analysis the

teachers' and students' verbal behaviors are subdivided

into categories in order to classify the total pattern of

teacher/student verbal interaction. There are three

main categories:
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a. Teacher talk
b. Student talk
c. Silence or confusion

The third category encompasses any noises other than

student talk or teacher talk. The category, teacher talk,

is subdivided into two sections: indirect statements and

direct statements. Indirect statements increase student

freedom to respond. Direct statements limit the student's

opportunity to respond, giving control of the classroom

situation to the teacher. (See Appendix A)

2. The materials used in implementing the Flanders

System of Interaction Analysis are a tape recorder and

sheets of paper containing matrices.

3. "Classroom observation" is defined as categoriz-

ing the verbal interaction in a classroom by following the

guidelines set up by the Flanders System of Interaction

Analysis. (See Appendix A)

4. The "Verbal classroom interaction" is the oral

communication which occurs between the teachers and their

students.

5. The I/D ratio is defined as the Indirect

teacher talk score divided by the Direct teacher talk

score. The Indirect score is obtained by summing the raw

scores obtained in the Flanders' categories 1-4. The

Direct score is the sum of the raw scores obtained in

Flanders' categories 5-7.
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It is expected that Saudi Arabian elementary mathe-

matics teachers will have a lower ratio of Indirect to

Direct statements (I/D ratio) than will the elementary

mathematics teachers in the United States of America.

Limitations

In order to limit the scope and breadth of this

project, the following criteria are established:

1. Measurement of teacher verbal behavior

is limited to observations using Flanders

System of Interaction Analysis.

2. The study is limited by the reliability

and validity of the Flanders System of

Interaction Analysis.

3. Observation of each mathematics class-

room is limited to viewing three class

periods of approximately 45 minutes in

length.

4. The presence of an observer affects the

teacher's verbal classroom behavior.

5. The study is limited to analyzing only

verbal behavior.
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Delimitations

1. This study will not evaluate the be-

haviors of mathematics teachers, it

will only compare them.

2. This study will not relate the verbal

behavior of teachers to student growth

or achievement.

3. No inferences concerning student class-

room behavior, student response to their

teacher, or student perception of their

teacher will be made.

The Need Addressed in this Study

Saudi Arabia is a country which is rapidly develop-

ing. As these changes occur, new western ideas and

theories are introduced into the culture. The educational

curriculum must be expanded to include these new concepts.

Along with an expanded curriculum come new teaching

methods. A question arises, "Which new teaching methods

should be adopted?" Also, "Which old teaching methods

should be maintained?" In order to answer these two

questions, a basic set of data, describing the current

teaching methods being used in Saudi Arabia, must be

gathered. This study provides data for one approach to

analyzing teaching methods. It seeks to describe the

verbal behavior occurring between elementary students and



their mathematics teachers.

One of the advantages to analyzing the verbal be_

havior of teachers is it provides data for a feedback

system. This system would allow teachers to modify their

teaching techniques, in particular, their communication

techniques. Among the important communication skills

which would be developed from a feedback system as a re-

sult of this study are in the words of Ned Flanders:

1. Ability to accept, clarify and use ideas.

2. Ability to accept and clarify emotional

expression.

3. Ability to relate emotional expression to

ideas.

4. Ability to state objectively a point of

view.

5. Ability to reflect accurately the ideas

of others.

6. Ability to summarize ideas presented in

group discussion.

7. Ability to communicate encouragement.

8. Ability to question others without

causing defensive behavior.

9. Ability to use criticism with the



least possible harm to the status of

the recipient. (Amidon and Flanders

1967)

Overall this study will provide a feedback system which

may be used by the Ministry of Education to implement

new teaching methods.
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CHAPTER 2

BACKGROUND AND REVIEW OF RELATED LITERATURE

This chapter presents research literature concerned

with the Flanders System of Interaction Analysis and the

development of the Saudi education system. Both are pre-

sented to provide a better understanding of the results

generated by this study.

Analysts seek to classify the different types of

verbal exchange between pupils and their teacher. In

examining the findings of related research studies,only

those results on the type or amount of verbalization will

be discussed. It is not the purpose of this paper to

measure student attitudes or scholastic achievement,

though finding on this will be mentioned briefly. This

study will be mainly concerned with finding on the amount

or type of statements made between pupils and their

teacher.

In discussing previous publications and the Saudi

Education System the review will be divided into two major

sections and several subsections as follows:

1. A limited statement on the historical

development of the Saudi Arabian

School System.

a. A development of the traditional
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educational syste

b. A development of
systems.

c. A development of

m.

modern educational

teacher credentials.

2. A review of the literature concerning the

Flanders System of Interaction Analysis:

a. An overview of experiments which
served as a basis for developing the
Flanders System.

b. A summary of the results of research
studies which utilized this system.

DEVELOPMENT OF SAUDI EDUCATION

A modern education system has been developed since

1926, when the first government sponsored schools with

expanded curriculums were added to the traditional system

of religious schools. Prior to 1926 the Kuttabs (tradi-

tional elementary schools), located in the village or

neighborhood, were the most common type of school. The

teacher taught the boys the Holy Koran, Arabic language,

and mathematics. The primary learning method was rote.

The social-emotional climate of the classroom was very

formal. The teacher took an authoritarian stance, using

primarily direct statements. He lectured on the subject

material, explained his interpretation or opinions on the

holy scriptures. He explained or justified his position

of authority. The teacher did not utilize many indirect
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statements while teaching. The most common indirect

statements used were questions about the lessons of the

students.

If the students were unprepared or misbehaved in

class, they were punished. The students both loved and

feared their teacher. Students spoke only when spoken to.

They did not initiate talk either with the teacher or

among themselves.

Boys attended school between the ages of 6 and 12,

at which time they had memorized the Koran. Most boys

stopped their schooling at this point. A few boys went on

to Islamic secondary schools. Here they studied Islamic

law, culture, history and language in preparation to

become an Imam, Ulema or Gadis (Islamic judges).

In 1926 the Director General of Education was form-

ed by the government with Egyptian assistance and advice.

The public school system was modeled after the French

system which had a six year elementary cycle, followed by

a five-year secondary cycle. In 1926 it was hoped that

this system would help meet the country's need for trained

administrators and teachers.

After Aramco discovered oil in 1938, the demand for

more schools greatly increased. To meet this demand, the

Ministry of Education was formed in 1954. At that time

the educational system was completely reorganized. In
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1958 the government adopted a six year elementary cycle, a

three year intermediate cycle, a three year secondary cycle,

and a program of higher education of either four or five

years, according to the school. This change was to bring

the Saudi School System into accordance with the uniform

school system decided upon by the Arab League.

Elementary Education

Education at the elementary level has been the main

focus of the government educational program. As late as

1964, 90 percent of the Saudi population were still

attempting to complete their elementary education.

The elementary cycle is a six year program. Boys

attend the public schools while girls attend special

religious schools. The subjects taught in the boys'

schools are religion, classical Arabic, history, geography,

and mathematics. Sports are also an important aspect of

the boys' education. Arabian elementary schools have a

heavy religious emphasis and in this way are similar to

the parochial schools found in the United States of America.

Upon completion of elementary school, the boys

enter intermediate school. They take classes in Arabic

language and introductory classes in history, literature,

mathematics and science. The boys have a second option of

entering an Islamic intermediate school. In preparation

to become a judge, they study Sharia (Islamic law),
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Islamic culture, religion and social studies. Admittance

to intermediate school is by competitive examination.

These tests are given on the same day each year. The

pressure on the boys to do well and the coinciding stress

that it induces has been a major factor in the govern-

ment's interest in finding a new way to screen out

students.

Secondary School

Upon successful completion of intermediate school,

and passing the admittance test, boys enter secondary

school. At this point the boys must decide whether they

wish to major in liberal arts or science. Those taking a

liberal arts curriculum study two foreign languages,

(usually English and French) history, literature, Arabic,

geographY, and Islamic religion and jurisprudence. Boys

majoring in science take English, physics, chemistry,

biology, religion and history. Successful completion of

the secondary level with passing grades of 50 percent

qualifies the student fora General Secondary Certificate

of Education.

Higher Education

After completion of secondary school, both boys and

girls are allowed to pursue studies at the university

level. They may choose to enter a university in Saudi

Arabia or go abroad to study. Within Saudi Arabia there
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are two types of universities, the traditional Islamic

college, and the modern, western type college.

The Ministry of Education has invested a lot of

money in developing higher education in Saudi Arabia. The

University of Riyadh offers degrees at the bachelor and

graduate levels. A new modern medical school is one of the

most recent additions. Besides western style colleges, the

government has founded several law colleges. In 1964, the

Sharia College of Riyadh was established. This college

offers courses in comparative legal systems, Arabic

theology, and law.

To meet the demand for teachers the government has

established several colleges for teachers. The curriculum

for teachers includes English, mathematics, social studies,

and physics.

The Riyadh College of Engineering was founded in

1962, by the Ministry of Education, with help from the

United Nations Educational, Scientific and Cultural

Organization. This school provides training in civil,

mechanical, electrical and automotive engineering. The

students study for five years, which includes a ten week

summer training session at factories or government

installations. Upon completion of this college, students

receive a Bachelor of Science degree.

To help expand Saudi Arabia's petroleum industry,
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the College of Petroleum at Dhahran was founded in 1964.

This college is a joint venture of the Ministries of

Education and Petroleum and Mineral Resources. It is open

to nationals and non-nationals alike. Several of the

major international oil companies contribute aid to this

college. The term of study is five years, with summer

internships. A Bachelor of Science degree is awarded upon

graduation.

If a student does not wish to attend any of the

Arabian colleges, he or she may study abroad. If graduated

from secondary school with a scholastic average of 70 per-

cent or better, a student is eligible for grants in aid.

Students planning to pursue technical courses usually are

sent to Europe. Those wishing to obtain academic degrees

are sent to the United States. Students sent to the

United States are required by the Saudi Arabian government

to spend one year, prior to studies, in their new environ-

ment. This helps them adjust socially and linguistically.

While abroad, students continue to be closely supervised

by the Ministry of Education, which operates branch

offices in all countries where Saudi Arabian students

are studying.

Vocational Education

Vocational training in technical, commercial, and

agricultural trades are available to Saudi students not
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desiring to go into academic studies at the intermediate

level. Students graduating only from the intermediate

school go into skilled labor positions. Those completing

secondary school are usually offered positions in manage-

ment. Students take academic classes supplemented with

on-the-job training. It is possible for students to take

course work in agriculture, engineering, electronics,

architecture, and business. Aramco and other internation-

al companies have contributed money and personnel to these

schools in order that Saudi Nationals might be able to

assume a larger role in company management of Saudi

based operations. As many of the courses are taught by

non-Arabs, and are only offered in English, the students

must have mastered the English language before they begin.

The development of vocational schools has been a

satisfactory alternative to secondary school for many

students. Graduates from vocational schools have helped

to fill the growing demand for industrial technicians.

Girls' Schools

Before 1960, when public education was made avail-

able for girls, only a few girls were educated. These

girls received instruction from private tutors or in

private schools for girls.

The girls schools are operated by the Directorate

General of Girls Schools. This department is under the
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supervision of the Grand Mafti (head religious leader).

The schools for girls were put under the control of the

religious council to insure that their curriculum did not

expose them to contact with a man's world, outside the

home, nor with secular subjects. Girls are taught Arabic

language, basic arithmetic, home economics, and religion.

Since 1964 several intermediate schools, specializ-

ing in nursing, education and theology, have been develop-

ed for girls. In recent times the government has

encouraged girls to expand their education to the second-

ary and university level. Women are now allowed to go

abroad to complete bachelor degrees. Women are even

encouraged to take degrees in medicine, which in the

United States has been seen as a traditionally male

dominated career field.

Private Schools

The government has encouraged the development of

private schools. Most private schools are for girls.

Since there is a shortage of class space in Arabia, the

government subsidizes private tuition by 30 percent.

Although private schools have lost importance since the

development of the Public School System, they are still

an intricate part of the Saudi Arabian School System.

Girls schools are not the only private schools.

Aramco and other major companies have sponsored schools
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for their employees. The employees are able to take class

work from the elementary through the graduate level.

Often times these schools have visiting professors of

international prominence, giving Saudi students exposure

to the most modern methods and technical processes.

In sum, the Saudi School System is still undergoing

rapid changes. These changes have had an impact on the

teaching methods currently being used. It is assumed that

the use of indirect statements by Saudi teachers, in any

degree, will indicate a change in teaching methods.

Therefore, in order to discover if that change has occurred

from the environment of the Kuttabs, a measure of the

number of indirect statements, made by Saudi teachers,

will be taken.

Elementary Teachers' Backgrounds

In the past, most teachers in Saudi Arabia came

from other countries. To increase the supply of teachers,

the Ministry of Education of Saudi Arabia, created a

special school called, "The Primary Institute of Teach-

ers." Students desiring to become teachers enrolled in

this institute for three years, after completing element-

ary school. Upon graduation from the teachers' institute,

they could teach in the elementary schools.

"The Primary Institute of Teachers" was replaced

12 years ago with "The Secondary Institute of Teachers."
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This institute was attended after completion of intermed-

iate school (junior high school). Now, "The Intermediate

College of Teachers" has replaced this institute. Upon

completion of high school, students attend this college in

order to teach. A graduate of "The Intermediate College

of Teachers" qualifies to teach elementary school. When

the demand for teachers decreases, the Ministry of Educa-

tion will require ail teachers to receive a higher degree

(i.e., a Bachelor of Arts degree in Education or higher).

FLANDERS SYSTEM OF INTERACTION ANALYSIS

Historical Development of the Flanders System of

Interaction Analysis

Hilgard (1956) has reviewed learning theories

developed since 1900. He concludes that although there

are a number of issues on which researchers disagree,

there exist several hypotheses on which there is consider-

able agreement. Those hypotheses are;

1. Learning which utilizes a system of

rewards, to reinforce desired behaviors,

is preferable to learning which utilizes

negative reinforcement for inappropriate

behaviors. Correspondingly, learning

motivated by success is preferable to

learning motivated by fear of failure.
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2. That the past emotional, social, and

psychological experiences, that have

preconditioned an individual, greatly

influence how that student will learn

from any given teacher. An example

would be a student's reaction to

authority. It has been found that a

student's emotional reaction to author-

ity influences whether he prefers an

authoritarian teaching style over a

more flexible, relaxed one. Not only

does his reaction to authority influence

his preference in teaching styles, it

acts as a screen and impacts what he

actually hears.

That active participation by a learner

is preferable to passive listening,

even when subject material is given in

lecture form.

Using the above three principles, Hilgard later

published (1967) an article that gave two practice sugges-

tions of how learning theory might impact the classroom:

1. That students should be encouraged to

actively participate in classroom

discussions. Teachers should not limit
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their Methodology to just lecturing.

The student will learn more if he is

allowed to respond and then is rein-

forced for appropriate behavior.

2. That the classroom climate or group

atmosphere (competition vs. cooperation,

authoritarian vs. democratic, or indivi-

dual isolation vs. group identification)

will affect learning and alter student

attitudes and scholastic achievement.

Goodwin Watson (1960) conducted research which sup-

ported Hilgard's earlier work. He founds

1. That immediate positive reinforcement,

which was clearly connected to the

desired behavior, was more effective

than postponed reinforcement.

2. That using punishment caused the learner

to avoid the situation in which the

punishment occurred.

3. That criticism, failure, and disappoint_

ment tend to damage a student's self

image and confidence level, causing the

student to emotionally withdraw from the

classroom and refuse to answer questions.
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Wishing to see how specific types of verbal reinforcement

influence learning, Anderson, White, Lipcott, Withall,

and Cogan went on to develop models which would classify

and measure a teacher's verbal behavior. They examined

how the type of verbalization expressed by teachers shaped

the social-emotional climate of the classroom and in-

fluenced learning.

Anderson and his co-workers (1939, 1945) studied the

verbal interaction between teachers and their students

between 1939 and 1945. In analyzing teachers' verbal be-

havior they grouped a teacher's statements as either being

dominative or integrative.

Anderson found that the verbal statements of a

teacher could set the climate of the classroom. Domina-

tive, authoritarian statements by a teacher led to further

dominance. Students began to systematically reduce the

number of questions they asked. They became unwilling to

volunteer answers or ask for help. Dominative authoritar-

ian statements made by a teacher reduced the total amount

of verbal interaction between students and their teacher.

Integrative behavior on the part of the teacher led

to increased student verbal participation. Students

exhibited a high degree of integrative behavior by showing

more initiative in volunteering answers, asking questions,

asking for help and spontaneously volunteering social
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contributions. Students in the integrative setting showed

much more creative problem-solving skills.

Lippitt and White (1943) conducted experiments to

study what the effects of verbal statements, made by an

adult leader, would have 'upon a group of boys. Boys be-

longing to a "Boys' Club" were divided into groups of five.

Each group of boys was given a set of tasks to complete.

Each of the adult leaders spent equal time with each group

of boys. This rotation of leaders allowed the experiment-

ors a chance to observe the boys' behavior under different

styles of leadership.

The leadership styles were classified as authoritar-

ian and democratic. The authoritarian leadership style

was similar to the dominate style of teaching in Anderson's

studies. Likewise, the democratic style was similar to

the integrative style of teaching. A third classification

was added by Lippitt and White called laissez-faire, this

category covered verbal behavior made by the boys which was

not initiated by the adult leader. An example might be a

discussion between the boys when the leader was out of

the room.

Lippitt and White's 1943 study confirmed the

results found by Anderson. They found authoritarian

leadership suppressed verbalization on the part of the

boys. The boys asked fewer questions, volunteered less
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information, and when called upon gave answers they felt

the leader wanted to hear. The boys were observed, under

a democratic style of leadership, to spontaneously inter_

act with their leader. The boys would volunteer creative

solutions to problems, ask questions, and give verbal

social reinforcement to each other.

Lippitt and White contributed to Anderson's original

work by examining the degree of dependence the boys had

upon the leader under each style of leadership.

They found a direct correlation could be drawn

between the degree of authoritarian the leadership express-

ed and an increase of group dependence upon the leader.

Boys under the authoritarian style showed a higher degree

of extreme compliance to directions given by the leader.

Withall (1949) classified teachers' verbal state_

ments by using a seven category system. This system of

classification measured ratio of dominative vs. integra

tive behavior exhibited by the teacher. The results of

Withall's study confirmed those found by Anderson.

Withall extended Anderson's finding by suggesting:

1. That human behavior is motivated

positively by a drive for self-

actualization.

2. He felt that by observing a teacher's

verbal behavior and classifying it, a
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researcher could then, in a reliable

and valid way, index and predict the

social-emotional climate of a class-

room.

Using a paper and pencil test rather than observing

a teacher's verbal behavior, Cogan (1956) studied 987

eighth grade pupils. Cogan catergorized a teacher's

behavior to find some measure of the relationship between

a teacher's verbal behavior and that of his pupils. His

finding concurred with Anderson's with respect to the

effect that dominative and integrative verbal communica-

tion patterns have on pupil responses. Cogan also found

that students studying under a teacher utilizing an

integrative teaching style more readily did their homework

and extra work assigned to them. Students under the

integrative style of teaching reported they perceived

their teacher's behavior to be more inclusive (integrative)

than did the other students. Students in the other group

reported their teacher's behavior as being dominative and

preclusive.

The studies discussed thus far were used as a

basis by Ned Flanders to develop an instrument to measure

teacher-pupil verbal interaction. By utilizing his

instrument, Flanders categorized classroom verbal behavior

and used these results to formulate a method of determining
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the social-emotional climate of a classroom.

The Flanders System of Interaction Analysis

and Related Research

This section of the chapter deals with the appar-

atus used in implementing the Flanders System of Inter-

action Analysis and some research studies which have

utilized that gystem.

In measuring the verbal interchange that occurs

between a teacher and his pupils, Flanders divided the

type of statements being made into three main categories:

Teacher talk, student talk, and confusion or silence.

(See Appendix A) These three categories were then sub-

divided into 10 categories so that all communication which

occurs in the classroom would be included, yet specific

enough so that each statement would be measured.

Seven of the ten categories are placed under the

heading of teacher talk. These seven categories are

divided between statements which are indirect and state-

ments which are direct. Indirect statements are those

which stimulate student response or encourage or praise

the student. Indirect statements give some degree of

freedom to the student by allowing the student to choose

how and what he will respond with.

Under the division of Indirect Teacher Statements

there are four categories. They are:
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1. Statements which are made that acknowledge

the emotional feelings behind a student

statement. An example might bes "Johnny,

what I hear you saying is, the length and

difficulty of last night's mathematics

assignment made you angry and frustrated."

2. Category 2 is used to classify all state-

ments in which a teacher praises or

encourages a student.

3. When a teacher clarifies or constructively

uses a student's opinion or idea he has

made a statement belonging to category 3.

4. Category 4 is made up of questions asked by

the teacher of the students. Although a

question can be asked as to limit the

student to a one word response, the student

still has the freedom of whether or not he

wishes to answer the question. Even a one

word response involves more interaction

than does passive listening.

Statements classified in categories 5 through 7 are

grouped under the heading of Teacher Direct Statements. A

direct statement is one which gives the teacher a high

degree of control over his pupils. Such a statement
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limits the student's response or it criticizes the student

in some way. Examples of direct statements are: Giving

the class a command, "Turn to page 142 in your mathematics

book" or "Johnny, please stop talking." Direct statements

are designed either to give facts to the class or for the

teacher to limit student response and gain more control of

this discussion.

5. Category 5 is made up of statements in

which the teacher imparts knowledge to

his class by: Stating facts, explaining

his opinion on the subject material, or

asking a rhetorical question.

6. Category 6 is made up of the teacher

giving directions or commands to the

class. Statements in category 6 are

those in which the teacher verbally dir-

ects the activities of the classroom with

the intent of gaining pupil compliance.

7. When a teacher criticizes inappropriate

student behavior, he has made a state-

ment belonging to category 7. Other

statements which are classified under

category 7 are those in which the teacher

justifies his own authority.
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Statements which would be classified in categories

5 through 7 either impart knowledge, restrict student

freedom or force compliance to the teacher's commands or

they criticize the student for inappropriate behavior.

Student talk is divided into only two categories.

Flanders acknowledges that by using only two categories

the system neglects a great deal of information that can

be gathered from student conversation. However, he argues

that two categories are enough to achieve his major goal

of measuring the influence a teacher's statements has upon

his class.

Category 8 is used to classify all statements made

by students in response to a teacher's initiated question

or statement.

Category 9 covers all student initiated talk.

In classifying student talk, Flanders believes a

more accurate picture of classroom communication will be

gained if category 9 is used only sparingly. That is to

say, the experimentor must be absolutely sure that the

student statement was student initiated before he records

it under section nine.

The purpose of category 10 is to have some heading

under which to put the pauses or silences which occur in

the classroom. Noise which indicated confusion should

also be placed under this category. Periods of silence
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which are longer than two minutes should not be recorded

in category 10.

The use of the above classification system should be

limited to conversation in which the teacher and students

are discussing school work. Observations should not be

conducted when verbal communication is discontinuous or

separated by fairly long periods of silence. It is not

designed to be used when the teacher is lecturing over a

long period of time.

Procedure

In using the Flanders System of Interaction Analysis,

the experimentor sits where he can observe all the com-

munication which occurs within the classroom. He makes

observations in three second intervals. At the end of

each three second observation period,the experimentor

decides under which category that communication best be-

longs and records the number of the appropriate category.

While the experimentor is recording the category of com_

municationthe is simultaneously observing the next three

second intervals of communication. The experimentor

continues at a rate of 20 to 25 observations per minute.

When necessary, he makes marginal notes to describe

unusual behavior or occurrences within the classroom.

addition he makes notes on classroom formation. When a

major change occurs, such as changing to a different
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subject of the pattern of communication changes, the

observer draws a double line and indicates the time.

Upon completing a total observation period, the

experimentor leaves the classroom and writes up a general

description of each activity period. This description

would include the nature of classroom activities, the

class formation, the position of the students and any

orhwe relevant facts.

Experiments Which Utilized the Flanders

System of Interaction Analysis

The following are experiments done by Ned Flanders

and other researchers which utilize the Flanders System

of Analysis. Unless otherwise specified, the procedure

and apparatus they used were the same as just previously

mentioned and thus will not be repeated with each experi-

ment. Flanders conducted three large scale, major studies

between 1960 and 1965. The main focus of these studies

was to measure the influence teachers' statements had upon

student attitudes and academic achievement. Most of his

reported results deal with those subjects. Only one of

Flanders studies will be reviewed here, and only those re-

sults which dealt with describing the amount and type of

communication which occurred between teacher and students

will be discussed. Only one study is being reviewed

because the results are similar in the other two studies
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and thus to discuss all three studies would be repetitive.

Flanders (1965) isolated junior high school classes

who showed high academic achievement in mathematics and

social studies. The teachers from these classes were

compared to teachers of lower achieving classes. Using

the methodology described above, he observed each of the

classes several times over a two-week period.

The results of the study showed that the teachers of

the higher achieving classes (the experimental group)

differed from the teachers of the lower achieving classes

(the control group) in the following ways:

1. They used many more indirect statements

than direct.

2. They expressed only one-fifth of the

criticism that the control group

teachers expressed.

3. They talked ten percent less.

4. They encouraged their students two to

three times more often than did the

control group teachers.

5. They encouraged two to three times

more student initiated talk than did

the control group teachers.
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Amidon and Giamatteo (1965) compared 30 teachers

who were identified as superior by administrators with

150 randomly selected teachers. In their study of

superior teachers, the experimentors found differences

similar to those reported by Flanders. The superior

teachers exhibited a higher ratio of Indirect to Direct

Statements (from now on referred to as I/D Statements).

The Indirect teachers praised and encouraged their

classes more,gave fewer directional or command statements,

talked less and encouraged more pupil initiated talk.

Lashier (1966) studied achievement of 239 eighth

grade pupils in biological science classes and found that

students of student teachers having high I/D ratios differ-

ed from students whose student teachers had low I/D ratios,

in that:

1. They received more praise and en-

couragement.

2. They were encouraged to express

more of their ideas.

3. These students expressed more

student initiated talk than did their

counterparts.

Johns (1968) selected two sets of three teachers

on the basis of the extreme scores their students

received on the Minnesota Student Aptitude Inventory.
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Each teacher was observed for four hours. Using a modifi-

cation of the Flanders Interaction Analysis System, he

found that those teachers who exhibited a high I/D ratio

of 4.34 differed from those teachers who exhibited a low

I/D ratio of 0.343 in the following ways:

1, They made more "thought provoking

statements."

2. They asked more "thought provoking

questions."

They received from the students more

"thought provoking statements."

In summary, Flanders developed a system which cate-

gorized classroom conversation into three areas: Teacher

talk, student talk, and silence or confusion. These

three areas were subdivided into ten categories. State-

ments made by the teacher were classified as being either

Indirect or Direct. By observing the communication within

a classroom in groups of three second intervals, Flanders

and other researchers found that teachers with high I/D

ratios differed from teachers with low I/D ratios in the

following ways:

1. They encouraged and praised their

students more.

2. They talked about ten percent less.
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3. They asked more thought provoking

questions as well as more questions

in general.

4. They allowed more student initiated

talk, hence received more thought

provoking ideas from their students.

They expressed only one-fifth the

criticism that teachers with low

I/D ratios did.
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CHAPTER 3

THE STUDY

This chapter is divided into the following major

sections: (1) overview, (2) experimental design,

(3) subjects and methods of random sampling, (4) the

evaluation instrument and procedures used in collecting

data, and (5) the summary.

Overview

This study addresses a two-fold problem: 1. To

obtain a description of the verbal classroom interaction

of the elementary school mathematics classes of Saudi

Arabia; 2. To compare the verbal classroom interaction of

mathematics teachers at the elementary school level of

Saudi Arabia with the verbal classroom interaction of

elementary mathematics teachers of the United States of

America. The problem was addressed because at present

there is a serious lack of descriptive data on the type of

teaching methods currently being utilized by Saudi

teachers. In particular, there is very little experimental

documentation on the type of statements made in Arabian

classrooms. If this initial documentation is gathered, it

will be available to the Ministry of Education to be used

in implementing new teaching methods.



In an attempt to answer the questions proposed in

this study, the following hypothesis was proposed: that

there is a significant difference between verbal behavior

in Saudi Arabian elementary mathematics classrooms and

United States of America mathematics elementary classrooms.

The Flanders System of Interaction Analysis was used to

gather data on the verbal interaction occurring in Saudi

Arabian elementary classrooms. These data were then com-

pared to data gathered on verbal interaction occurring in

American elementary classrooms.

Three Saudi Arabian elementary schools were chosen

at random, from the elementary schools in Mecca. All of

the mathematics teachers in these schools were observed

at three different times during a 45 minute mathematics

class. The Flanders System was used to classify the

statements made by each teacher and his students during

the first ten minutes of mathematics classes. Each of the

mathematics class periods was tape recorded. From the

total observed group of Saudi elementary teachers, 20

teachers were randomly chosen. These 20 teachers were

compared to 20 American teachers found in a study by

John Carline entitled "An Investigation of the Relation-

ships Between Various Verbal Strategies of Teaching

Behavior and Achievement of Elementary School Children."

In analyzing the verbal interaction in American
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and Saudi classrooms, the Flanders System was used to

classify the types of statements made. In obtaining the

data. on the Saudi teachers, the author classified the

statements made during three second intervals. At the

end of each three second interval, the author recorded the

number corresponding to one of Flanders' categories,

which best represented the statements just made. About 20

observations were made during each minute. The numbers

representing the statements made were recorded in long

columns. At the end of each ten minute observation period,

the author had recorded several long columns of numbers.

At the end of each mathematics period, the author left the

room and wrote down his observations. These observations

were used in describing the type of verbal interaction

which occurs in a Saudi classroom.

To compare Saudi and American teachers, each of the

40 teachers' I/D ratios was completed. The I/D ratios of

the 20 American teachers were simply taken from the result

section of Carline's study. The I/D ratios of the 20

Saudi teachers were computed by using a 10 by 10 matrix.

The total number of indirect and direct statements made by

each Saudi teacher was tabulated. The number of Indirect

statements was then divided by the number of direct

statements made, to obtain the I/D ratio.

The I/D ratios were compared using the Two-Tailed
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"T" test. A description was written about the verbal in-

teraction occurring in the Saudi Arabian classrooms.

The discussion section sought to explain why the

I/D ratios of the Saudi teachers were significantly lower

than those of the American teachers. Suggestions were

made, based on the descriptive documentation, as to how

Saudi teaching methods might be changed. No attempt was

made to address student achievement or their response to

their teacher. This project did not evaluate the teaching

methods of the two groups; it only compared them.

Experimental Design

The research designed for this study is a modified

version of studies conducted by Ned Flanders. Instead of

comparing two groups of American teachers, this study

looks at a group of 20 Arabian teachers and a group of 20

American teachers. Observation was the technique used in

collecting data. Observations were conducted in a

systematic manner utilizing the guidelines set forth by

Flanders. See Appendix A for a detailed explanation of

those guidelines.

The design involved comparing a randomly selected

group of 20 Arabian elementary teachers to a group of 20

randomly selected American teachers. The author chose

the Arabian teachers. The data on the American teachers

came from a study on classroom verbal interaction
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conducted by John Carline.

The I/D ratios were computed, on the Arabian

teachers, by the author, using the procedure described in

the procedure section of this chapter. The I/D ratios of

the American teachers were taken from computations done

by Carline. The Two-Tailed "T" statistical test was used

to see if there was a statistically significant difference

between the two groups.

During each classroom period observed, the author

took notes on the emotional social climate of the class-

room. Documentation was gathered on teaching methods

currently being utilized. These notes were used in writing

a description of the verbal interaction occurring between

the Saudi teachers and their students.

To help control for confounding and intervening

variables, four main controls were implemented:

1. The verbal rather than the non-verbal

behaviors were studied because research

done by Flanders (1965) demonstrated

that verbal behavior was a much more

reliable indicator of a teacher's

total behavior than was non-verbal

behavior.

2. To control for the author's objectivity

in gathering data, the Flanders System
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of Observational Technique was used.

This technique sets guidelines that, if

followed, help to screen out the sub-

jective biases of the observer.

To insure the statistical reliability of

the results, the Standard Error of

Measurement was computed.

Trying to compare teachers from two

different cultures probably interjects

intervening and confounding variables

into the study. There was no way of

eliminating such variables. Instead,

the author will take those variables

into account when discussing the

results.

5. To insure that the selection of teachers

was done randomly, a table of random

numbers was used to determine which

elementary schools in Mecca would be

studied. All of the mathematics teachers

at the randomly selected schools were

observed,
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The subjects used in this project were 20 Arabian

and 20 American elementary mathematics teachers. The Saudi

teachers were chosen from the total population of element-

ary mathematics teachers teaching in Mecca Saudi Arabia.

The teachers ranged from 25 to 35 years of age. Only male

Saudi teachers were observed. The Saudi teachers used in

this study came from three elementary schools, they were:

Al Fandeya, Al-Taneem, and Al-Shohada.

The American teachers used in this study were the

control group developed by Carline in his study entitled

"An Investigation of the Relationships Between Various

Verbal Strategies of Teaching Behavior and Achievement of

Elementary School Children." The 20 American teachers

were selected randomly. Of the 20 teachers in Carline's

control group, 19 were females and 1 was male. The mean

age of these teachers was 35.76 years. The teachers all

taught at the same elementary school, located in

New York City.

In obtaining the sample of Saudi teachers to be

studied, the author obtained a list of all of the

elementary schools located in Mecca from the Ministry of

Education. Each of these schools were numbered. Using a

table of random numbers, three schools were randomly

chosen. All of the mathematics teachers in each school
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were observed. A total of 27 teachers were observed. Three

tapes were made of each teacher. One tape representing

each of the 27 teachers was put in a group. Closing his

eyes, the researcher picked 20 tapes out of the group.

Each of the 20 teachers selected for the study had the

same probability of being selected; therefore the selection

was random.

Procedure Used in Collecting Data

The instrument for measuring the verbal behavior of

students was the Flanders Scale of Interaction Analysis.

The categories, 1-10 as developed by Flanders (described

in Chapter 2 and summarized on the following page), were

used to make a 10 column by 10 row matrix. Each of the

rows and columns represented one of Flanders' categories.

An example of the matrix is in Table 1 on page 52.

A complete sample of the modified version of Flanders

Scale of Interaction Analysis can be found on page 86

in Appendix A.

A standard audio tape recorder was also used in

recording the mathematics periods. The mathematics

periods were taped on cassettes. These recordings were

used to check the reliability of the data obtained in the

classroom.

The author observed each of the Saudi elementary

teachers three times while they taught a 45 minute
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mathematics class. The author entered the classroom prior

to the mathematics period. Observational notes were made

with respect to the social emotional climate of the class-

room environment. Such factors as classroom design, the

position of the teacher in the room, the general emotional

disposition of the students, and the nature of the subject

material being studied were carefully noted. Before the

teacher began to talk, the tape recorder was turned on.

As the teacher interacted with the class, the conversation

was observed in three second intervals. Data were only

recorded on conversation which occurred within the first

ten minutes of the mathematics period. At the end of

every three second interval, the number of the Flanders'

category, which best represented the statements just made,

was recorded. About 20 observations were made per minute.

The process by which the columns of numbers

recorded in the classroom were transferred onto the

matrix was as follows: A column of numbers follows which

represents a mathematics period of observation. It will

be used to show how numbers are placed in a matrix.
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10
1st pair

6
2nd pair \.

10
> 3rd pair

7
4th pair

6
1
1
4
9
9
9
2

3
3

10

Tabulations are then made in the matrix to repre-

sent pairs of numbers. Notice, in the listings above, the

numbers have been marked off in pairs. The first pair is

10-6, the second is 6-10, the third is 10-7, etc. The

particular cell, in which a pair of numbers is placed, is

determined by assigning the first number in the pair to

the row and the second number in the pair to the column.

Thus, 10-6 would be shown, by a tally, in the cell formed

by row 10 and column 6. The second pair, 6-10 would be

shown in the cell formed by row 6 and column 10. The

third pair 10-7, is entered into cell, row 10 and column 7.

Notice that each pair of numbers overlaps with the

previous pair, and each number, except the first and the

last, is used twice. It is for this reason that a 10 is

entered as the first number and the last number. Ten is
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used because it is assumed that each conversational unit

being observed usually begins and ends with silence. This

procedure also permits the total of each column to equal

the total of the corresponding row.

It is convenient to check the tabulations in the

matrix for accuracy by noting that there should be one

less tally in the matrix than there were numbers entered in

the original observation record (11-1).

In this case we started with 15 numbers and the

total number of tallies in the matrix is 14.

Ordinarily a separate matrix is made for each

specific lesson or major activity, (referred to as activ-

ity period). If the observer is categorizing forty

minutes of arithmetic and twenty minutes of social studies,

he makes one matrix for the arithmetic and another for the

social studies lesson. Matrices are more meaningful when

they represent a single type of activity or work.

Once the tallies are entered into the matrix, the

interaction pattern of each activity period can be

analyzed and interpreted. Different parts of the matrix

indicate different kinds of classroom behavior.

The tallies in the matrix are computed. This is

converted into the I/D ratio. This ratio allows the

percentage of indirect statements made to be compared to

the percentage of direct statements made.
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A matrix was created for each of the 20 teachers.

The I/D ratio was computed for each teacher in the

following way:

The tallies for each of the 10 rows and columns was

added. Thus a total was obtained for each of the 10

categories on the matrix. The total scores 'or categories

1 through 4 were added together. This gave the indirect

statement score. The scores in categories 5 through 7

were added together. This yielded the direct statement

score. The indirect statement score was divided by the

direct statement score, resulting in the I/D ratio.

The categories 8 and .9 on the matrix were tabulated,

yielding information on student verbal behavior. While

not directly addressed in this study, the data on student

verbal behavior and the noise or confusion occurring in

the classroom (as represented by column 10) were used in

describing the verbal interaction occurring in Saudi

Arabian classrooms.

The notes taken on the social emotional climate of

the classroom and other environmental factors were used to

write a narrative. This narrative contained documentation

describing the type and amount of verbal interaction,

which occurs between teachers and their students, in a

Saudi Arabian elementary classroom.
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Summary

To test the hypothesis that there is a significant

difference between the verbal behavior in Saudi Arabian

elementary mathematics classrooms and United States of

America elementary mathematics classrooms, the statements

made by 20 Saudi teachers were compared to the statements

made by 20 American teachers. All 40 teachers were

randomly selected. The American teachers came from a

school in New York City. The Saudi teachers came from

three schools located in Mecca, Saudi Arabia. All of the

teachers studied taught elementary mathematics.

In obtaining a measure of the difference between the

two groups, the I/D ratios computed for each of the

American teachers were compared to the I/D ratios tabulated

for each of the Saudi teachers. The I/D ratios of the

American teachers were taken from a study done by John

Carlin. The I/D ratios for the Saudi teachers were

computed from data gathered by the researcher.

The researcher gathered the data on the Saudi

teachers by observing each teacher teach three, 45 minute

mathematics classes. The verbal interaction occurring

within the first 10 minutes of the mathematics period was

recorded. These data were placed in 10 by 10 matrices.

The I/D ratio was computed by tabulating the total number

of indirect and direct statements made by each teacher.



56

The number of indirect statements made was divided by the

number of direct statements made, yielding the I/D ratio.

A comparison was then made between the I/D ratios of the

Saudi teachers and the American teachers.

While observing the mathematics periods, the re-

searcher took notes on the social emotional environment of

the classroom, the teaching styles, and any unusual events

that occurred. These data were used to write a descriptive

narrative of the verbal interaction which occurred in the

Saudi Arabian elementary classroom.
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CHAPTER 4

RESULTS

The problem addressed in this study was the lack of

descriptive data available on the methods used, in Saudi

Arabian elementary classrooms, to teach mathematics. To

provide some information, on the verbal interaction which

occurs during a mathematics lesson, a two part problem was

addressed:

1. To obtain a description of the verbal classroom inter_

action of the elementary mathematics classes of Saudi

Arabia.

2. A comparison of the verbal behavior of mathematics

teachers, at the elementary level, of Saudi Arabia

with those of the United States of America.

In measuring the difference between Saudi and

American elementary teachers the Flanders System of Inter-

action Analysis was used. The hypothesis in operational

terms follows. Saudi Arabian elementary mathematics

teachers will have a lower ratio of indirect to direct

statements than will their American counterparts. Put

another way, the Saudi Arabia teachers will have a statis-

tically significant higher percentage mean score for

direct statements than will the American teachers. Con_

versely, the American teachers will have a statistically
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significant higher percentage mean score for the number of

indirect statements made.

In discussing the results, this chapter will be

broken into three main sections. 1. A description of the

statistical methodology used in comparing the test group

(the Saudi teachers) to the control group (the American

teachers). 2. A narrative which delineates the observa-

tions of the researcher on the types of verbal interaction

which occurs in a Saudi elementary classroom during a

mathematics lesson. 3. The statistical inferences obtained

by applying both descriptive and correlative statistical

measures to the raw data.

Statistical Methodology

In compiling the statistical results of this study,

the computer services and the statistical consulting

services of Oregon State University were used. Ms Suzi

Marsh acted as statistical consultant on this project and

is responsible for determining the statistical methodology

as well as compiling the results.

A frequency distribution was compiled on each of the

scores obtained by each of the test group teachers. That

is, within each of the 10 Flanders categories the frequency

in which each score occurred was tabulated. The range was

determined for the scores in each category. The range was

determined by taking the highest score minus the lowest
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score plus one. The formula utilized was:

(XH-XL) + 1 = range X = raw scores

Once the range of scores for each of the 10 Flanders cate-

gories was found, the interval size for each of the 10

categories was computed. The reader is reminded that

these statistical tests are being run on data gathered on

the test group only. A set of scores for each teacher was

obtained for each of the 10 Flanders categories. An

arithmetic average was computed on each set of scores.

This yielded a mean score that each of the test group

teachers obtained in each of the 10 Flanders categories.

The raw data on the mean scores obtained by the test group

teachers, in each of the 10 Flanders categories, can be

seen in Appendix B beginning on page 95. Table 1 is an

example of one such teacher matrix. The mean scores were

divided by 100 to obtain a mean percentage score. In

computing the arithmetic mean the following formula

was used:

x
-71" '1)( = the sum of the scores

N = number of cases

= mean

In comparing the data compiled on the Arabian teachers to

that of the American teachers, it became necessary to

compute an average group score for each of the 10 Flanders

categories. This was necessary because the data on the
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American teachers, was in this form, taken from John

Carline's study.

Carline used 20 teachers, but reported his results

in terms of an average score for the entire group. To

make the results of this study more readily comparable,

the individual teacher's scores were reduced to an average

group score. This simplification also reduced the sheer

quantity of scores being compared and created a much more

manageable set of statistics. In computing the group per-

centage mean scores for each of the 10 categories the

following steps were followed.

1. The mean percentage score for each of the 20 teachers

were summed, yielding: a total score in each of the

10 Flanders categories.

2. The total score was then divided by the number of

teachers yielding a group mean percentage score.

The formula used was:

gaX =
N where: 7' = group mean percentage score

= sum of the 20 teachers'
individual mean percentage
scores

N = number of teachers.

Each of the group mean scores was again converted

to a percentage mean score by dividing by 100. To look

at the group percentage mean scores for the control group,

refer to Table 2, page 61. Mean scores for the



Table 2. Mean Sum Matrix for the "American
Teachers" Control Group*

1 2 3 4 5 6 7 8 9 10 Total

1 0.10 0.02 0.00 0.05 0.03 0.05 0.00 0.01 0.03 0.05 0.33

2 0.05 0.19 0.19 0.69 0.35 0.51 0.03 0.18 0.16 0.31 2.65

3 0.02 0.58 0.21 1.66 0,93 0.52 0.05 0.26 0.24 0.34 4.81

4 0.02 0.12 0.14 2.37 0.60 0.71 0.16 7.54 0.63 1.72 14.01

5 0.02 0.09 0.07 2.32 6.98 1.04 0.10 0.30 0.55 0.94 12.39

6 0.04 0.16 0.06 1.30 0.80 5.66 0.24 1.24 0.53 2.79 12.80

7 0.01 0.02 0.03 0.26 0.13 0.31 0.47 0.18 0.15 0.50 2.04

8 0.02 0.93 3.41 2.91 0.98 1.08 0.39 3.67 0.22 1.28 14.89

9 0.02 0.22 0.51 0.52 0.71 o.66 0.14 0.03 1.26 0.54 4.63

10 0.04 0.33 0.21 1.93 0.88 2.27 0.18 1.48 0.85 22.67 31.14

Total 0.33 2.65 4.81 14.01 12.39 12.80 2.04 14.89 4.63 31.14 99.69

*John Carline (1967) page 66.
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experimental group can be seen in Table 3, page 63.

In extrapolating the correlational statistics two

statistical functions were computed--the standard error of

measurement and the two tailed "T" test. In applying these

statistics the data were grouped into larger groups to

reduce the number of computations necessary. Further

categorizing of data was done so that a score for indirect

teacher statements could be compared against a score for

direct teacher statements. In grouping the categories,

the Flanders categories were placed into four groups.

Group A consisted of the percentage mean scores from the

Flanders categories one through four. Group A will be

referred to as the Indirect Group.

Group B was comprised of the percentage mean scores from

Flanders categories five through seven. Group B will be

referred to as the Direct Group.

Group C was made up of scores from categories eight and

nine, and hence will be referred to as Student Talk.

Group D was made up of scores solely from category 10.

This might be called the extraneous noise or silence group.

Calculated results for the control group for

Flanders Classroom Interaction Analysis can be seen in

Table 4, page 64.



Table 3. mean Sum matrix for the "Saudi Arabian
Teachers" Experimental Group

1 2 3 4 5 6 7 8 9 lo Total

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2 0.00 0.60 0.00 0.38 o.45 0.10 0.05 0.10 0.03 o.63 2.33

3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4 0.00 0.05 0.00 0.20 0.03 0.05 0.45 1.86 0.00 1.98 4.62

5 0.00 0.08 0.00 1.68 37.49 0.33 0.88 0.15 2.13 7.04 49.78

6 0.00 0.03 0.00 0.00 0.25 1.11 0.10 0.03 0.20 0.70 2.41

7 0.00 0.05 0.00 0.28 1.01 0.18 1.03 0.35 0.18 2.01 5.08

8 0.00 0.85 0.00 0.70 0.90 0.03 0.45 1.03 0.00 1.58 5.78

9 0.00 0.30 0.00 0.03 1.81 0.08 0.28 0.00 0.80 1.18 4.47

lo o. 00 0.38 0.00 1.36 7.71 0.53 1.83 2.09 1.18 10.65 25.73

Total 0.00 2.33 0.00 4.62 49,64 2.39 5.10 5.60 4.52 25.78 100.00



64

Table 4. Calculated Results of the
Experimental Group for
Flanders Classroom Inter-
action Analysis

Group Mean
Percentage

Standard
Error

Confidence
Interval

talcu-
lated

Category
1 thru 4 6.95 1.31 (4.189, 9,661) 11.34*

Category
5 thru 7 57.13 3.91 (49.107,65,493) 7.65*

Category
8 and 9 10.12 1.31 (7.327,12.823) 7.18*

Category
10 25.78 2.36 (20.754,30,646) 2.27**

n = 20 for both groups.
* = significant at 0.01 level.
** = significant at 0.05 level.

In comparing the Arabian teachers' scores to those

of the Americans, as previously mentioned, the two-tailed

"T" test was applied. In utilizing the "T" test, one does

not prove a particular hypothesis true, rather one either

accepts or rejects the null hypothesis. The null hypo-

thesis is the negative alternative to the original hypo-

thesis. The use of the null hypothesis is based on the

principle that science is unable to test every case in the

universe, and hence cannot experimentally demonstrate a

theory to be true. Rather, it is possible for science to

demonstrate if in one particular instance a hypothesis is
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false. By rejecting the null hypothesis at a statistical-

ly significant level you are applying a double negative.

This implies that the relationship between the independent

and dependent variable is not the result of chance, but to

an observed phenomenon at a certain level of probability.

In applying the "T" test to the study's hypothesis,

the following null hypothesis was utilized:

(H
1

) There is no significant difference between

the verbal classroom interaction of mathematics classes at

the elementary schools of Saudi Arabia and their United

States of America counterparts. The following formula for

the "T" test was used:

T =

N

the mean of the test group

C = mean of the control group

N = number of cases

S
2
= standard error of measurement

In computing this particular formula, the standard

error of measurement is used as opposed to the standard

deviation. This particular formula is used on small

samples where the number of cases taken from the popula-

tion is not great enough to form a normal curve. To

correct for this bias, the above formula is used, utilizing

the standard error of measurement.

Narrative on Saudi Classrooms

In observing verbal interaction which occurred in
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the Saudi Arabian elementary classrooms, they appeared to

have a much more formal atmosphere than do their American

counterparts.

This observation seemed to be further substantiated

in that the teachers used a much more authoritarian form

of discipline. Very little verbal exchange occurred

between the teacher and his students. The teacher dominat-

ed the conversation with direct statements approximately

57% of the time, according to Table 3 on page 63. Of this

time, almost 50% was lecturing on subject material. The

time the teacher used for asking questions or encouragment

of students was seven percent. Students talked in response

or by their own initiative near ten percent of the time.

The teacher used commands to initiate a uniform

response from the class, such as turning to page 215 in

their mathematics books.

One of the more interesting finds of the study is

that in all the classroom settings, that the researcher

observed, he never once heard a teacher clarify or

acknowledge the emotions behind a student's statement.

The feeling behind a statement did not appear to be a

concern of the instructor. He saw no pressing need to be

"in touch with either his or his students' feelings"

as it were.

The mode of discipline employed reflected the formal

structured atmosphere of the classroom. The instructors
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were often heard to be openly critical of inappropriate

student behavior. When verbal criticism did not succeed

in guiding the child to conform to group norms the teacher

would evoke some form of physical punishment.

The author realizes that physical punishment is a

very controversial subject in the U.S. It would be bene-

ficial to explain the Saudi approach. Physical punishment

such as spanking is not given in excess and teachers are

encouraged not to discipline in anger. The punishment is

not so harsh that it either emotionally or physically

damages the child. Physical punishment is used when all

other alternatives have been exhausted. Using mild,

appropriate physical discipline is seen as a way of setting

limits or boundaries for the "strong willed" child. It is

felt that these boundaries give a sense of security to the

child. Many American psychologists also agree with this

approach to discipline. Most notably Dr. James Dobson

on the Pediatrics staff at Childrens' Orthopedic Hospital

in Los Angeles, California.

In summary, a formal structured atmosphere is

found in the Saudi Arabian elementary classrooms. The

verbal interchange which occurs is dominated by the

teacher. Students speak only when spoken to. They give

rote answers to fairly cut and dried questions. Students

are not encouraged to express their own ideas or opinions.
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Almost no student-initiated talk exists.

The teacher uses primarily direct statements when

addressing the class. He lectures, gives commands or asks

questions. He has almost no regard for the emotions be-

hind a student's response. Discipline is quite strict.

Criticism, if constructive, is seen as an accepted tool

of discipline. Physical punishment can be used if the

teacher finds no other way to shape the child's behavior.

Statistical Results

The inferences made from the observations of class-

room behavior were supported by the statistical computa_

tions. The null hypothesis of: there is no significant

difference between verbal classroom interaction of mathe-

matics classes at elementary schools in Saudi Arabia and

their United States of America counterparts, was rejected

at the 0.01 level of significance. It was found that at

the 0.01 level of significance, Arabian teachers had a

much lower ratio, approximately 0.12, of indirect to

direct statements than did American teachers, with a ratio

of 0.80, according to Table 5 on page 69. Saudi teachers

had a larger mean score of 57.13 for Group B statements.

That is, their group percentage mean score for the number

of direct statements made, was statistically significantly

higher than that of the group percentage mean score of

27.23, for the American teachers.
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Table 5. Comparison of Control and
Experimental Group Means
for Flanders Classroom
Interaction Analysis

Experimental Group
Mean Percentage

Control Group
Mean Percentage

Category
1 thru 4 6.95 21.80

Category
5 thru 7 57.13 27.23

Category
8 and 9 10.12 19.52

Category
10 25.78 31.14

In comparing the Saudi students to the American students it

was found that the Saudi students initiated fewer state-

ments. This difference was found to be significant at the

.01 level of significance.

The level of confusion or noise was the only statis-

tical group (Group D) which did not show a difference at

the 0.01 level of significance. It was found that the

group percent mean, for the amount of noise, in a Saudi

classroom was lower at the .05 level of significance than

the group percentage mean calculated from the American

classrooms. Table 5 on page 69 compares group mean per-

centage score of the Saudi and American teachers with

respect to groups A-D.



Conclusions

Observations were made of the verbal interaction

occurring in Saudi Arabian elementary classrooms during a

mathematics lesson. The Flanders System of Interaction

Analysis was used to measure the difference in verbal in_

teraction occurring in Saudi Arabian elementary classrooms

and that occurring in elementary classrooms in the United

States of America. The hypothesis, that there was no

significant difference between the verbal interaction in

the Saudi Arabian elementary classroom mathematics classes

and their United States of America counterparts, was

rejected. See page 64. It was found that Saudi Arabian

teachers make statistically significantly more direct

statements. At the .01 level of significance they;

1. Lecture more.

2. Give commands or justify their own

position more.

3. They criticise their students more.

American teachers reported in the study by John Carline

when compared to the finding on the Arabian teachers made

statistically significantly more indirect statements. At

a .01 level of significance, American teachers:

1. Encouraged and acknowledged the

feeling behind student statements.
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2. Praised their students more.

3. Asked questions more.

4. Clarified and encouraged the students

to express their own ideas and opinions.

See Tables 3 and 4.

Saudi students made statistically fewer student initiated

statements, thus the level of confusion and noise was

statistically significantly lower in Saudi classrooms

than in American classrooms.

Student talk and noise and confusion were not the

only categories where there was a marked difference. These

differences were Saudi teachers talked more, used much less

indirect statements, and did not acknowledge at all student

feelings or ideas.

Table 6 summarizes the most significant differences

found by this study.

Table 6. A Comparison of the Most
Significant Differences
Found Between Saudi Arabian
and American Elementary
Mathematics Teachers

Significant Differences
Teacher teacher Indirect
Groups Talk Teacher Talk Student Categories

Control 49.03 21.80 19.52 5,14

Experimental 64.08 6.95 10.12 0.00
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CHAPTER 5

DISCUSSION

Five questions are raised by the results of the

research:

1. Why did Saudi Arabian elementary mathematics

teachers make statistically significantly more

direct statements than did their American

counterparts?

2. Why were they observed to make no statements

which either acknowledged, clarified, or en-

couraged the feelings behind a student's

statement?

3. Why did United States of America elementary

mathematics teachers statistically significant_

ly make more indirect statements than did

Saudi Arabian teachers?

4. Why did Saudi Arabian students state statistical-

ly significantly fewer student initiated state-

ments?

5. Why was there less noise and confusion observed

in the Saudi Arabian classrooms?

The answers to all of the above five questions can

be explained in terms of the cultural, historical, religious,
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and educational differences previously mentioned in the

introduction. Religion is a major influence in Saudi

Arabia. The Holy Koran not only functions as the bible

or moral code of the Arabian people, it also serves as

their constitution. The Holy Koran dictates the legal

codes and predetermines the social norms and mores. The

Islamic way of life is the basis for the Saudi Arabian

culture. This causes some major cultural differences

between the United States of America and Saudi Arabia.

The Holy Koran sets an example which implies that

to truly live the peaceful, successful life, one must have

the self-discipline necessary to be obedient to Allah in

all things. That is, one will truly be content when he

successfully and joyously submits to the authority of

Allah. This concept of willful obedience is transferred

to the adult child relationship. Young children are

taught to respect and obey their parents and other adult

authority figures. At first this obedience comes from a

fear of or desire to avoid punishment. Later, as the

child grows older and sees the wisdom in his elders'

teaching, he obeys out of respect. Discipline in Saudi

families is much more consistent and stricter than what

the researcher has observed in American families.

Children enter school with a much better sense of

discipline. They have already become accustomed to
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adults speaking to them in authoritarian terms. For a

Saudi teacher to use an authoritarian approach with a

student merely reflects the accepted cultural communica-

tion patterns.

Islamic law sets forth standards of living in

terms of do's and don'ts. Rights and wrongs are more

absolute than they are in America. Criticism is a more

accepted form of discipline in this type of system. This

is why Saudi teachers are much more apt to offer construc-

tive criticism to their students. Simply, if one grows

up with criticism he is more apt to use it. The emphasis

here is on constructive. Saudi educators would agree with

American psychologists that criticism which attacks the

child or his self worth is not helpful. Rather, criticism

which examines the problem or a child's behavior, and not

the child himself, can be used to appropriately, negative-

ly reinforce harmful or undesirable behavior and thus

eliminate it.

Modern American educators have been influenced by

recent learning theory. Work done by Piaget (15), empha-

sizing learning by doing and by Hall and Spence, John

Watson and B. F. Skinner on behavioralism, have helped to

shape modern educational methods. These theories

emphasize active student participation in the learning

process. They also encourage the teacher to offer verbal
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praise as a way of shaping behavior.

These principles have received acceptance in Arabia

within the last 20 years. They have not yet filtered down

to the level of the individual teacher. Only recently

have new teachers been taught to use the principles of

learning as tools in verbally interacting with students.

Because modern learning theory has been a part of American

education much longer than it has in Arabia, the author

believes that is why American teachers:

1. Encourage and praise their students more.

2. Involve the student in the learning pro-

cess by asking questions.

3. Further encourage student participation by

clarifying student ideas and encouraging

student opinions.

It is in the area of feeling or the emotional mean-

ings behind statements that the author sees the biggest

difference between Saudi and American educators. The very

way in which the two cultures react to emotions may help

explain why the researcher did not observe Saudi teachers

emphasizing the feeling behind student statements.

Emphasis in clarifying emotions is not a part of

communication in Arabia. Recently, American psychologists

have introduced into American culture the idea that

communication will be enhanced if one clarifies or shows
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an understanding of the other person's emotional means

behind words. This principle is not one commonly thought

of in Arabia. That is to say, Saudi educators are not

taught to "be in touch with" either their own or their

students' feelings. This is not to imply that they are

not aware of them. In fact, Saudi Arabians in general

express more of their feelings on a day to day basis, with

each other, than do Americans. It is not unusual for a

father to kiss his older sons or for two extremely close

male friends to greet each other affectionately. In

general, the author has observed that Americans tend to

suppress or be less obvious about their true feelings

than do Arabians. In the author's opinion, Arabians are a

more demonstrative people. This freedom to be more open

with their feelings is perhaps why Saudi teachers do not

verbally reinforce the feelings of their students. It

may not be as pressing a need in Arabic culture as it is

in American culture.

Saudi students did not initiate as many statements

as their American counterparts, for the following reasons:

1. Saudi children are taught to be seen and

not heard, and they are not allowed to

criticize adults. Discipline for having

done so, soon inhibits a child's inclina-

tion to initiate statements. This restraint
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towards talking to adults follows the

child into the classroom and acts as a

natural deterrent towards students

spontaneously injecting their own ideas.

2. Second, students do not make as many state-

ments in the classroom because they are not

given the opportunity. The very fact that

the Saudi teachers ask fewer qUestions

encourages less student discussion and

dominates the verbal interchange with

lecturing. This places limits on the

number of times a student expresses his

own opinion.

Finally, the lower level of noise and confusion

that was observed in Saudi classrooms is probably due to

the stricter discipline. Students are not allowed to day-

dream, pass notes, or talk among themselves. While this

is not accepted in American classrooms, much more of it

goes on. The lack of the above mentioned behavior in the

Saudi classroom contributes to a reduction in noise level.

The difference in the types of educations Saudi

Arabian teachers receive and American teachers receive

also contributes to the differences found in classroom

interaction. Most Saudi elementary teachers do not

receive Bachelor of Arts in Education. Their education
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usually stops with normal school. This schooling empha-

sizes the subject matter to be taught rather than how

to teach it.

Finally, Saudi teachers have not been exposed to

the use of audiovideo equipment, programmed learning

packages or instructional aids and games. Since they

lack both the training and the opportunity to use these

tools, it also limits the type of flexibility, which

encourages student participation. Saudi students are

still taught by rote methods, only recently and in a

few schools has the student been given the opportunity

to learn through experience.

RECOMMEN DATION S

Recommendations for further study and possible

areas of improvement in the Saudi Arabian Educational

System are divided into two parts. One part deals with

other areas within Saudi Arabian education which might

be studied using the Flanders System. Included in this

part is a discussion on how an individual teacher might

utilize the Flanders System to develop a feedback system.

The second part consists of suggested improvements

which might be made in the areas of teacher training and

education.

These recommendations and suggested improvements
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are made with the understanding that the Ministry of

Education has no doubt already considered many of them

and may be currently implementing them.

Recommendations for Results, Utilization

and Further Study

1. The individual teacher should be taught and

encouraged to tape and. analyze their own verbal behavior

as contrasted with tapes of other teachers. This analysis

would be the basis of a feedback system on classroom

verbal communication. This feedback would allow teachers

to change their verbal behavior, if such a change suggests

improved educational benefits, thus allowing them to

impact and change the social emotional environment of

the classroom.

2. Analysis of classroom verbal interaction on

the whole or in its entirety should occur so that teachers

can use the feedback to decide if increased student

participation would improve the learning process. This

increased participation would encourage the students to

express more of their own ideas and opinions.

3. Not only should the Flanders System be applied

to elementary mathematics classes, other grade levels and

schools would benefit from input generated by such a

study. Among those areas are: studies on what kind of
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verbal interaction occurs while the teacher is teaching

other subjects such as social studies or languages.

This same system should be utilized in studying

girls' schools to see if the results of this study are

limited to only male students.

A comparative study should be conducted to see if

other elementary teachers in other Arab countries utilize

the same type of verbal interactions in their classrooms.

This would help in determining if religious principles

are a major factor in how students and teachers communi-

cate. Finally, not only should elementary classrooms be

studied, the Flanders System should be utilized to deter-

mine how mathematics is taught at the junior high and

high school levels.

Other Recommendations

The following recommendations, based on research

results and/or classroom evidence, are presented as

having the potential for improving education at all

levels.

1. Supplemental education in the form of teachers'

inservice training programs should be offered to element_

ary teachers. These training programs should emphasize

how and what to teach. Psychological principles, as

they relate to learning theory, should be reviewed by

administrators. If they do not conflict with Islamic law,



81

they should be introduced into teaching methodology.

2. As education in Arabia develops, more time and

resources can be put into developing instructional aids,

programmed learning packages, games, and audio video

equipment. Training should be given to teachers on

how to use them.

3. Kindergarten should be introduced into the

educational system so that youngsters are prepared for

school by the time they reach the first grade.

4. Finally, the degree requirements for Saudi

Arabian elementary teachers should be increased to a

Bachelor of Arts degree. Training programs and summer

school should be sponsored by the government so that

teachers now holding normal school degrees will be able

to continue their education.



82

BIBLIOGRAPHY

A. Books and Monographs

1. Amidon, Edmund and Ned Flanders. The Role of the
Teacher in the Classroom: A Manual for Understand-
ing and TmproyingTeachersCla!groIEBehavior.
Trinneapolis,iinnesota..midon and
Associates. 1963.

2. Amidon, Edmund and Elizabeth Hunter. "Verbal Inter-
action in the Classroom." Professional Reprints
in Education No. 86o . Columbus, Ohio: Charles E.
Merrill =ook s. 19

3. Amidon, Edmund, et al. "Interaction Analysis and its
Application to Student Teaching." Association for
Student Teaching Yearbook. Dubuque, Iowa. William
C. 'rown Co. 1965.

4. Amidon, Edmund and Ned A. Flanders. The Role of the
Teacher in the Classroom. A Manual for Under_
---r--"ipr=n_gea-----r.FFiersstaningdltaniClassroom Behavior.
Minneapolis, Minnesota - Association for Productive
Teaching. 1967.

5. Anderson, Harold. Dominative and Sociall Inte rated
Behavior, Child Beha for and eve o men ew OW:
M raw it . 9 .

6. Byars, Jackson A. 1937.

leachean u en c ievemen
1:771-rso
Nebradka. Ph.D., 1970.
University Microfilms.

Model of Teachint Behavior
The Between

ra. The University of
--Tnn Arbor, Michigan:
1970.

7. Carline, John Louis. 1927. An Investi ation of the
Relationshis Between Various er al S ra e ies of
eac in :e avior an. 'c ievemen o emen ary

Schooloo Chil ren. Syracuse University, Ph.D. 1969.
Education, fheory and Practice. Ann Arbor,
Michigan: University Microfilms, Inc. 1969.



83

8. Flanders, Ned A. Interaction Analysis in the Class-
rooms: A Manual for Observers. Minnesota: College
of Education. 1960.

9. Flanders, Ned A., et al. pz/a.csaaraeHelin
Their Behavior. TA monograph made possible by two
grants from the U.S. Office of Education, Project
No. 1721012 and 7320560171-0). The University of
Michigan, Ann Arbor. April, 1963.

10. Flanders, Ned A. Teacher Influence - Pupil Attitudes
and Achievement. Final Report; 1960 University of
Minnesota, Project 397. U.S. Department of Health
Education and Welfare. Cooperative Research,
U.S. Department of Health Education and Welfare,
Office of Education. 1965.

11. Flanders, Ned A. "Teacher Influence in the Class-
rooms" in Edmund J. Amidon and John B. Hough,
Interaction Analysis: Theory, Research and
4plication. Readings, Addison-Wesley Publishing
Co. 1967.

12. Hilgard, Ernest B. Theories of Learning. Second
Edition: New York: Appleton-Century-Crofts, Inc.
1956.

13. Hilgard, Ernest B. A Basic Reference Shelf on Learn-
ing Theory. StanfWE.ngouse on Educailon-
al Media and Technology at the Institute for
Communication Research, Palo Alto, Calif. Stanford
University. 1967.

14. Piaget, J. The Langu e and Thou:ht of the Child.
New York, ew or : arcour race.

15. Piaget, J. "The General Problems of Psychological
Development of the Child." In J. M. Tanner and
B. Inhelder (Eds.) Discussions of Child Development
Proceedings of the World Health Organization Study
Group on the Fs chobiolo ical Development of the

11 . o . iew York, New or n erna tonal
Universities Press. 1960.

16. Ronart, S. Concise Enc clo edia of Arabic Civiliza-
tion. New or : re is . Draeger,
7707ishers.

17. Skinner, B. F. Walden Two. New York: Macmillan,
1948.



84

18. Skinner, B. F. Beyond Freedom and Dignity. New York:
Knopf. 1971.

B. Journals and Periodicals

19. Amidon, Edmund J. and Ned A. Flanders. "The Effects
of Direct and Indirect Teacher Influence on
Dependent Prone Students Learning Geometry."
Journal of Educational Psychology, 52:286-291.

20. Amidon, Edmund and Michael Giamatteo. "The Verbal
Behavior of Superior Teachers." The Elementary
School Journal 65, No. 6. Feb. 1965.

21. Anderson, Harold H. "The Measurement of Domination
and of Socially Integrative Behavior in Teachers'
Contacts with Children." Child Development, 10,
1939. pp. 73-89.

22. Anderson, Harold H. and J. E. Brewer. "Studies of
Teachers' Classroom Personalities, I. Dominative
and Socially Integrative Behavior of Kindergarten
Teachers." pszcholoicavIonoraphs, No. 6. 1945.

23. Anderson, Harold H. and J. E. Brewer. "Studies of
Teachers' Classroom Personalities, II: Effects of
Teachers Dominative and Integrative Contacts on
Childrens' Classroom Behavior." Psychological
Monographs, No. 8. 1946.

24. Anderson, Harold H., J. E. Brewer and Mary F. Reed.
"Studies of Teachers' Classroom Personalities,
III: Follow-up Studies of the Effects of Domin-
ative and Integrative Contacts on Childrens'
Behavior." Psychological Monographs, No. 11. 1946.

25. Cogan, Morris F. "The Relationship of Teachers to
the Productive Behavior of Their Pupils." Journal
of Experimental Education, 27. 1958. 89-1247--

26. Cogan, Morris F. "Theory and Design of a Study of
Teacher-Pupil Interaction," The Harvard Educational
Review, 26. 1956. 354-342.--



85

27. Johns, Joseph D. "The Relationship Between Teacher
Behaviors and the Incidence of Thought provoking
Questions by Students in Secondary Schools,"
Journal of Educational Research, 62:117-122.
NoveMber, 1968.

28. LaShier, William S., Jr. "The Use of Interaction
Analysis in BSCS Laboratory Black Classrooms."
Paper presented at the National Science Teachers
Association Meeting, New York City. April 3, 1966.

29. Lippitt, Ronald and Ralph K. White. "The Social
Climate of Children's Groups." Child Behavior and
Development. Edited by R. G. Barker, J. S.
1ounin and H. Q. Wright. New York: McGraw-Hill
Book Co. 1943.

30. Watson, Goodwin. "What Psychology Can We Feel Sure
About?" Teachers College Record, 61:253-257.
Feb. 1960.

31. Withall, John. "The Development of a Technique for
the Measurement of Social-Emotional Climate in
Classrooms." Journal of Experimental Education,
17. 1949, pp. 347-361.

32. Withall, John. "The Development of a Climate Index."
Journal of Educational Research. 45. 1951.
pp= 9370.

33. Withall, John. "Assessment of Social Emotional
Climates Experienced by a Group of Seventh Graders
as They Moved From Class to Class." Educational
and Psycholo1ical Measurements, 12. 1952.
pp. 440_445.



86

APPENDIX A

FLANDERS SYSTEM FOR CLASSROOM INTERACTION

ANALYSIS
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FLANDERS' VERBAL INTERACTION
CLASSIFICATION S

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

2. *PRAISES OR ENCOURAGES: praises or encourages
student action or behavior. Jokes that
release tension, not at the expense of another
individual, nodding head or saying, "un hum?"
or "go on" are included.

3. *ACCEPTS OR USES IDEAS OF STUDENT: clarifying
building or developing ideas suggested by a
student. As teacher brings more of his own
ideas into play, shift to category five.

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

5. *LECTURING: giving facts or opinions about
content or procedures: expressing his own
ideas, asking rhetorical questions.

6. *GIVING DIRECTIONS: directions, commands, or
orders to which a student is expected to
comply.

7. *CRITICIZING OR JUSTIFYING AUTHORITY: statements
intended to change student behavior from non-
acceptable to acceptable pattern; bawling some-
one out; stating why the teacher is doing what
he is doing; extreme self-reference.
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. *STUDENT TALK-RESPONSE: talk by students in
response to teacher. Teacher initiates the
contact or solicits student statement.

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:
silence, and periods of
communication cannot be
observer.

pauses, short periods of
confusion in which
understood by the

*There is NO scale implied by these numbers. Each number
is classificatory, it designates a particular kind of
communication event. To write these numbers down during
observation is to enumerate, not to judge a position on a
scale.



Description

In using the Flanders System of Interaction Analysis

one classifies all teacher statements as being either

direct or indirect. This classification focuses attention

on the degree of freedom granted by the teacher to the

pupil. The teacher, therefore, has the choice of being

direct, minimizing student freedom of action or response,

or being indirect, increasing the student freedom of

action or response. The goals of the learning situation

and the teacher's perception of that situation are among

many variables that the teacher either consciously or

unconsciously, uses to influence his choice of behavior.

To include total interaction in the classroom a

category of "student talk" is provided for in the

Flanders System. A third section, entitled "silence or

confusion," is included in the category system, so that

the time spent in behavior other than that which may be

classified as teacher talk or student talk may be account-

ed for. Therefore, all verbal interaction that takes

place in the classroom is categorized in one of the above

three major areas: (a) teacher talk, (b) student talk,

and (c) silence or confusion, or anything that is not

teacher talk or student talk.

The above large sections of teacher and student

verbal interaction are further subdivided to make the
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total pattern of interaction meaningful. All of the "talk"

(1-9) categories are totally inclusive of all verbal inter-

action occurring, and at the same time each category is

mutually exclusive.

The Categories

There are ten categories in the system. Seven are

assigned to teacher talk and two to student talk. The

10th category covers pauses, short periods of silence, and

talk that is confusing or noisy.

Indirect statements encourage participation by the

student and increase their freedom of action. To ask a

question (category 4) is an invitation to participate and

express ideas, opinions, or facts. It is true that a

question can be so phrased as to leave very little freedom

of action, but at least the student can refuse to answer,

a reaction which reflects more freedom than does passive

listening. The more general a teacher's question, the

greater the opportunity for the students to assert their

own ideas.

When the teacher accepts, clarifies, or uses

constructively the ideas and opinions of students

(category 3), the students are rewarded and encouraged to

participate further. Often teachers act as if they do

not hear what a student says;to acknowledge and make use

of an idea is a powerful form of recognition. To praise
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or encourage student participation directly (category 2)

is to solicit even more participation by giving a reward.

The ability to use the feeling tone of a student construc-

tively, to react to feeling and clarify it (category 1),

is a rare skill. Teachers with this ability can often

mobilize positive feelings in motivation and successfully

control negative feelings that might otherwise get out of

hand. "I know that some of you had difficulty with and

were a little upset by this chapter yesterday, but I think

that today we will find it more exciting and interesting."

All the actions falling into categories 1 through 4

tend to increase and reward student participation, and to

give students the opportunity to become more influential.

The net effect is greater freedom of action for the

students.

Direct statements increase the active control of the

teacher and often stimulate compliance. To give directions

or commands (category 6) is to direct the activities of the

class with the intent of obtaining compliance. CategorY 7

refers to criticizing student behavior or justifying the

teacher's use of authority. These actions concentrate

authority in the hands of the teacher. Direct statements

tend to increase teacher participation and establish

restraints on student behavior. The ensuing restriction

of freedom may occur in the form of compliance to the
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teacher or in adjustment to the requirements of problem-

solving activities. The net effect is less freedom of

action for the students.

The division of student talk into categories 8 and

9 provides an automatic check on freedom of student action

within the system of categories. Ordinarily associated

with more student talk, category 9 is often initiated by

the students. The use of only two categories to record

all kinds of student talk neglects a great deal of informa-.

tion, but the major purpose of these categories is the

analysis of teacher influence. The greatest information

will accrue from observation if category 9 is used sparing_

ly and only on those occasions when the communication is

truly student-initiated: Category 9 should be used by the

observer only to indicate the student's spontaneous

expression of his own ideas.

The purpose of category 10 is to record short

pauses, silences, and periods of confusion as they occur

during classroom interaction It is not intended to re-

cord periods of silence or confusion lasting for more

than 2 minutes. The continuous use of this category to

designate long periods of silence serves no useful purpose.

The system of categories is designed for situations

in which the teachers and the students are actively

discussing school work. It is an inappropriate tool when
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the verbal communication is discontinuous, separated by

fairly long periods of silence, or when one person is

engaged in prolonged lecturing or in reading aloud to the

class.

Procedure

The observer sits in the classroom in the best

position to hear and see the participants. At the end of

each 3-second period, he decides which of a prescribed

3-second frequency set of numbered categories best repre-

sents the communication events just completed. He writes

this category number down while simultaneously assessing

communication in the next period. He continues at a rate

of about 20 to 25 observations per minute, keeping his

tempo as steady as possible. His notes are merely a

sequence of numbers written in a column, top to bottom,

so that the original sequence of events is Preserved.

Occasionally, marginal notes are used to explain the class

formation of any unusual circumstances. When there is a

major change in class formation, the communication pattern,

or the subject under discussion, the observer draws a

double line and indicates the time. As soon as he has

completed the total observation, he retires to a nearby

room and writes up a general description of each separate

activity period. This includes the nature of the

activities, the class formation, and the position of the
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teacher. The observer also notes any additional facts

that seem pertinent to an adequate interpretation and

recall of the total observation period.

For a more detailed description of the Flanders

System of Interaction Analysis, consult Amidon and

Flanders.
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APPENDIX B

EXPERIMENTAL GROUP RAW DATA
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The following tables are for the 20 teachers

of the experimental group. Numbers 1-10 both verti-

cally and horizontally represent the 10 categories

developed by Flanders. Each of the cells of the

matrices has four items, as follows:

1. Count

2. Row percentage

3. Column percentage

4. Total percentage



I

R

T

97

Teacher 1
Experimental Group

1 2 3 4 5. 6 7 8 9 10 Total

1 0 0 0 0 0 0 0 0 0 0 0

6 2 1 1 2 5 20
2 0 30.0 0 20.0 4.3 25.0 14.3 12.5 0 6.9

30.0 10.0 15.0 5.0 5.0 10.0 25.0
3.0 1.0 1.5 0.5 0.5 1.0 2.5 10.0

3 0 0 0 0 0 0 0 0 0 0 0

2 2 1 3 2 10
4 0 10.0 0 20.0 0 0 14.3 18.8 0 2.8

20.0 20.0 10.0 30.0 20.0
1.0 1.0 0.5 1.5 1.0 5.0

2 3 40 1 3 1 20 70

5 0 10.0 0 30.0 58.0 25.0 42.9 0 100 27.8
2.9 4.3 57.1 1.4 4.3 1.4 28.6
1.0 1.5 20.1 0.5 1.5 0.5 10.1 35.2

1 2 1 4

6 0 5.o 0 0 0 50.0 0 0 0 1.4
25.0 50.0 25.0
0.5 1.0 0.5 2.0

2 2 3 7
7 0 0 0 0 2.9 0 28.6 0 0 4.2

28.6 28.6 42.9
1.0 1.0 1.5 3.5

6 4 15
8 0 25.0 0 0 0 0 0 37.5 0 5.6

33.3 40.0 26.7
2.5 3.0 2.0 7.5

1 1

9 0 0 0 0 0 0 0 0 0 1.4
100.0

0.5 0.5

4 3 24 5 36 72
10 0 20.0 0 30.0 34.8 0 0 31.3 0 50.0

5.6 4.2 33.3 6.9 50.0
2.0 1.5 12.1 2.5 18.1 36.2

Row 20 10 69 4 7 16 1 72 199
Total0 10.0 0 5.0 34.7 2.0 3.5 8.0 0.5 36.2 100.0



F
I

R

S

98

Teacher 2
Experimental Group

Second

10 Total

1 0 0 0 0 0 0 0 0 0 0 0

1 1 3 2 7

2 0 14.3 0 5.9 3.) 0 0 0 0 3.8

14.3 14.3 42.9 28.6 3.5

0.5 0.5 1.5 1.0

3 0 0 0 0 0 0 0 0 0 0 0

1 1 2 4 9 17
4 0 0 0 5.9 0 50.0 18.2 30.8 0 17.0

5.9 5.9 11.8 23.5 52.9

0.5 0.5 1.0 2.0 4.5 8.5

7 64 4 1 4 12 92

5 0 0 0 41.2 70.3 0 36.4 7.7 80.0 22.6
7.6 69.6 4.3 1.1 4.3 13.0
3.5 32.2 2.0 0.5 2.0 6.0 46.2

1 1 2

6 0 0 0 0 1.1 0 9.1 0 0 0

50.0 50.0
0.5 0.5 1.0

1 2 2 2 1 2 10

7 0 14.3 0 11.8 2.2 0 18.2 7.7 0 3.8

10.0 20.0 20.0 20.0 10.0 20.0

0.5 1.0 1.0 1.0 0.5 1.0 5.0'

2 3 3 2 1 2 13
8 0 28.6 0 17.6 3.3 0 18.2 7.7 0 3.8

15.4 23.1 23.1 15.4 7.7 15.4

1.0 1.5 1.5 1.0 0.5 1.0 6.5

1 2 2 5

9 0 14.3 0 0 2.2 0 0 0 0 3.8

20.0 40.0 40.0

0.5 1.0 1.0 2.5

2 3 16 1 6 1 24 53
10 0 28.6 0 17.6 17.6 50.0 46.7 20.0 45.3

3.8 5.7 30.2 1.9 ° 11.3 1.9 45.3
1.0 1.5 8.0 0.5 3.0 0.5 12.1 26.6

Row
Total 0

7
3.5 0

17
8.5 Z5.7

2
1.0

11
5.5 11.5 2.5

53
26.6

199
10O.0
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Teacher 3.
Experimental Group

Second

1 2 3 4 5 6 7 8 9 10 Total

1 0 0 0 0 0 0 0 0 0 0 0

2 0 0 0 0 0 0 0 0 0 0 0

3 0 0 0 0 0 0 0 0 0 0 0

2 1 3
4 0 0 0 o 0 0 16.7 33.3 0 0

66.7 33.3
1.0 0.5 1.5

2 67 2 2 6 20 99
5 0 0 0 66.7 67.7 12.5 16.7 0 75.0 34.5

2.0 67.7 2.0 2.0 6.1 20.2
1.0 33.7 1.0 1.0 3.0 10.1 49.8

1 12 3 16
6 0 0 0 0 1.0 75.0 0 0 0 5.2

6.3 75.0 18.8
0.5 6.o 1.5 8.o

4 1 2 5 12
7 0 0 0 0 4.o 0 8.3 66.7 0 8.6

33.3 8.3 16.7 41.7
2.0 0.5 1.0 2.5 6.o

1 1 1 3
8 0 0 0 33.3 1.0 1.7

33.3 33.3 0 0 0 0 33.3
0.5 0.5 0.5 1.5

4 1 3 8

9 0 0 0 0 4.o 6.3 5.2
50.0 12.5 0 0 0 37.5
2.0 0.5 1.5 4.o

22 1 7 2 26 58
10 0 0 0 0 22.2 6.3 58.3 0 25.0 44.8

37.9 1.7 12.1 3.4 44.8
11.1 0.5 3.5 1.0 13.1 29.2

Row 3 99 16 12 3 8 58 199
Total 0 0 0 1.5 49.8 8.0 6.0 1.5 4.0 29.2 100.0
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Teacher 4
Experimental Group

Second

2 3 4 5 6 8 9 10 Total

1 0 0 0 0 0 0 0 0

3 1 4
2 0 0 0 27.3 0 0 0 0 0 1.1

75.0 25.0
1.5 0.5 2.o

3 o 0 0 0 0 0 0 0 0

1 10 11
8.3 11.4

4 0 0 0 0 0 0 0 9.1 0 90.9
0.5 5.0 5.5

3 31 1 13 48
5 0 0 0 27.3 64.6 0 0 0 11.1 14.8

6.3 64.6 2.1 27.1
1.5 15.6 0.5 6.5 24.1

3 1 3 7
6 0 0 0 42.9 0 0 11.1 3.4

42.9 14.3 42.9
1.5 0.5 1.5 3.5

2 1 2 3 12 20
7 0 0 0 0 4.2 14.3 10.0 25.0 0 13.6

10.0 5.0 10.0 15.0 60.0
1.0 0.5 1.0 1.5 6.o 10,0

2 1 9 12
8 0 50.0 0 0 0 0 5.0 0 0 10.2

16.7 8.3 75.0
1.0 0.5 4.5 6.o

1 2 6 9
9 0 0 0 0 0 14.3 0 0 22.2 6.8

11.1 22.2 66.7
0.5 1.o 3.o 4.5

2 5 15 2 17 8 5 34 88
10 0 50.0 0 45.5 31.3 28.6 85.0 66.7 55.6 38.6

2.3 5.7 17.o 2.3 19.3 9.1 5.7 38.6
1.0 2.5 7.5 1.0 8.5 4.o 2.5 17.1 44..1

Roy 4 11 48 7 20 12 9 88 199
Total 0 2.0 0 5.5 24.1 3.5 10.0 6.o 4.5 44.1 100.0
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Teacher 5

Experimental Group

Second

2 3 4 5 6 7 8 9 10 Total

0 0 0 0 0 0 0 0 0 0

1 3 1 1 6

2 0 16.7 17.6 0.9 0 0 0 0 4.5

16.7 50.0 16.7 16.7
0.5 1.5 0.5 0.5 3.0

3 0 0 0 0 0 0 0 0 0

1 1 7 8 17
o o o 5.9 0 0 7.1 43.8 0 36.4

5.9
0.5

5.9

0.5
41.2
3.5

47.1
4.o 8.5

1 10 97 1 3 1 3 116
5 0 16.7 0 58.8 83.6 16.7 21.4 0 50.0 13.6

0.9 8.6 83.6 0.9 2.6 0.9 2.6

0.5 5.0 48.7 0.5 1.5 0.5 1.5 58.2

2 2 1 1 6

33.3 14.3 0 50.0 4.5

6 0 0 0 0
0 33.3

1.0
33.3
1.0

16.7
0.5

16.7
0.5 3.0

1 4 2 1 1 5 14

7 0 0 0
5.9 3.4 33.3 7.1 6.3 22.7

7.1 28.6 14.3 7.1 7.1 0 35.7
0.5 2.0 1.0 0.5 0.5 2.5 7.0

4 2 9 1 16
8 66.7 11.8 7.8 7.1 0 0 0

25.0 0 12.5 56.3 0 6.3
2.0 1.0 4.5 0.5 8.o

1 1 2

9 0 0 0 0 0.9
50.0
0.5

0

7.1
50.0
0.5

0 0 0
1. 0

4 1 5 8 4 22

10 0 0 0 0 3.4 16.7 35.7 50.0 0 18.2
18.2 4.5 22.7 36.4 18.2
2.0 0.5 2.5 4.0 2.0 11.0

Row 6 17 116 6 14 16 2 22 199
Total 0 3.0 0 8.5 58.2 3.0 7.0 8.0 1.0 11.0 100.0
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Teacher 6
Experimental Group

e ond

1 2 3 4 5 6 7 8 9 10 Total

1 0 0 0 0 0 0 0 0 0 0 0

5 1 4 10
2 50.0 9.1 0 0 0 0 0 5.2

0 50.0 0 10.0 40.0

2.5 0.5 2.0 5.0

3 0 0 0 0 0 0 0 0 0 0 0

1 2 8 11
4 0 0 0 0 0 12.5 0 8.7 0 10.4

9.1 18.2 72.7
0.5 1.0 4.o 5.5

6 31 1 3 lo 51

5 0 0 0 54.5 62.0 12.5 0 0 25.0 13.0
11.8 60.8 2.0 5.9 19.6
3.o 15.6 0.5 1.5 5.0 25.6

4 2 2 8

50.0 16.7 2.6
6 0 0 0 0 0 50.0 0 0 25.0 25.0

2.0 1.0 1.0 4.0

1 1 2 1 3 8

7 0 0 0 9.1 2.0 0 25.0 4.3 0 3.9
12.5 12.5 25.0 12.5 37.5
0.5 0.5 1.o 0.5 1.5 4.0

2 4 1 1 11 4 23
8 0 20.0 0 0 8.0 12.5 12.5 47.8 5.2

8.7 17.4 4.3 4.3 47.8 0 17.4
1.0 2.0 0.5 0.5 5.5 2.0 11r5

2 3 5 2 12

9 0 20.0 0 0 6.o 0 0 0 41.7 2.6

16.7 25.0 41.7 16.7
1.0 1.5 2.5 1.0 6.0

1 3 11 1 5 9 2 44 76

10 0 10.0 0 27.3 22.0 12.5 62.5 39.1 16.7 56.1

1.3 3.9 14.5 1.3 6.6 11.8 2.6 5.9

0.5 1.5 5.5 0.5 2.5 4.5 1.0 22.1 36.1

Row 10 11 50 8 8 23 12 77 199

Total 0 5.0 0 5.5 25.1 4.o 4.o IL.5 6.0 28.6 , 100.0
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Teacher 7
Experimental Group

Second

1 2 3 4 5 6 7 8 9 10 Total

1 0 0 0 0. 0 0 0 0 0 0 0

1 3 1 1 1 7
1 0 14.3 0 7.9 2.3 0 2.9 0 0 2.1

14.3 42.9 14.3 14.3 14.3
0.5 1.5 0.5 0.6 0.5 3.6

3 0 0 0 0 0 0 0 0 0 0 0

1 1 8 25 3 38
4 0 0 0 2.6 2.3 0 23.5 89.3 6.4

2.6 2.6 21.1 65.8 0 7.9
0.5 0.5 4.0 12.6 1.5 19.1

7 26 1 3 6 43
5 0 0 0 18.4 60.5 50.0 8.8 0 0 12.8

16.3 6o.5 2.3 7.0 14.0
3.5 13.1 0.5 1.5 3.0 21.6

1 1 2

2.3 2.1
6 0 0 0 0 50.0 0 0 0 0 50.0

0.5 0.5 1.0

6 6 1 11 2 8 34
7 0 0 0 15.8 14.0 50.0 32.4 7.1 17.0

17.6 17.6 2.9 32.4 5.9 0 23.5
3.0 3.0 0.5 5.5 1.0 4.0 17.0

6 11 2 4 5 28
8 0 85.7 0 28.9 4.7 0 11.8 0 0 10.6

21.4 39.3 7.1 14.3 17.9
3.0 5.5 1.0 2.0 2.5 14:

9 0 0 0 0 0 0 0 0 0 0 0

10 6 7 1 23 47
10 0 0 0 26.3 14.0 0 20.6 3.6 0 48.9

21.3 12.8 14.9 2.1 48.9
5.0 3.0 3.5 0.5 11.6 23.6

Raw 7 38 43 2 34 28 47 199
Total 0 3.5 0 19.4 21.6 1.0 17.1 1 4.1 0 23.6 100.0
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2

3

1

0

0

0

5 l0

7 0

9

10

0

0

Row
Total 0
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Teacher 8
Experimental Group

Second

2 3 4 5 6 7 8 9 10 Total

0

1
25.0
25.0
0.5

0

0

0

0

0

1

25.0
5.9
0.5

1
25.0
5.6
0.5

1
25.0
1.0
0.5

0

0

0

o

0

0

0

0

0

0

0

0

0

1

7.1
3.6
0.5

0

0

0

1
7.1
5.6
0.5

12
85.7
12.5
6.o

0

1

3.7
25.0
0.5

0

0

17
63.0
60.7
8.5

0

0

1
3.7
5.9
0.5

2

7.4
11.1
1.0

6
22.2
6.3
3.0

0

0

0

0

1

25.0
3.6
0.5

1

25.0
25.0
0.5

0

0

0

2

50.0
2.1
1.0

0

0

0

1
5.6
7.1
0.5

0

0

5
27.8
27.8
2.5

1

5.6
5.9
0.5

2

11.1
11.1
1.0

9
50.0
9.4
4.5

0

0

1
5.9
7.1
0.5

0

0

0

1
5.9
5.9
0.5

0

15
88.2
15.6
7.5

0

0

0

0

0

0

0

5
27.8
27.8
2.5

13
72.2
13.5
6.5

0

2
2.1

50.0
1.0

0

12
12.4
85.7
6.0

9

9.3
32.1
4.5

3
3.1

75.0
1.5

13
13.4
72.2
6.5

13
13.4
76.5
6.5

7
7.2

38.9
3.5

38
39.2
39.6
19.1

0

2.0

0

14

7.0

28

14.1

4

2.o

18

9.0

17

18

9.0
96

48.1

4
2.0 0

14
7.0

27
13.5

4
2.0

18
9.0

17
8.5

18
9.0

97
48.6

199
100.0



Teacher 9
Experimental Group

Second

2 j 4 5 6 7 8 9 10

0 0 0 0 0 0 0 0 0

1
0 0 0 0.6 0 0 0 0

100.0
0.5

3 0 o o 0 0 0 0 0 0 0

4 4

0 0 0 0 0 0 0 66.7 25.0
50.0 50.0
2.0 2.0

3 134 2 8 7

0 0 37.5 87.o 0 50.0 0 80.0 43.8
1.9 87.0 1.3 5.2 4.5,

1.5 67.3 1.0 4.0 3.5

0 0 0 0 0 0 0 0 0

R
S

T 3 1

0 0 0 1.9 0 0 0 0 6.3
75.0 25.0
1.5 0.5

1 3 2

100.0 37.5 1.3
16.7 0 50.0 33.3 0 0 0 0 0

0.5 1.5 1.0

7 1 2
0 0 0 4.5 25.0 0 0 12.5

70.0 0 10.0 20.0

3.5 0.5 1.0

2 7 1 2 2 2
10 0 0 25.0 4.5 0 25.0 33.3 20.0 12.5

12.5 43.8 6.3 12.5 12.5 12.5
1.0 3.5 0.5 1.0 1.0 1.0

Row 1 8 154 4 6 10 16

.rotal 0 0.5 0 4.0 77.3 0 2.0 3.0 5.0 8.0

105

Total ,1

0

1

0.5

0

4.0

154

77.3

0

4

2.0

6

3.0

10

5.0

16

8.0

199
100.0



I

R
S

T
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Teacher 10
Experimental Group

Second

1 2 3 4 5 6 7 8 9 10 Total

1 0 0 0 0 0 0 0 0 0 0 0

2 1 1 3 7
2 0 28.6 0 0 1.0 0 0 0 5.3 5.4

28.6 14.) 14.3 42.9
1.0 0.5 0.5 1.5 3.5

3 0 0 0 0 0 0 0 0 0 0 0

2 2
4 0 0 0 0 0 0 0 0 0 3.6

100.0
1.0 1.0

1 67 8 22 98
5 0 0 0 50.0 68.4 0 0 0 42.1 39.3

1.0 68.4 8.2 22.4
0.5 33.7 4.0 11.1 49.3

1 2 1 1 5
6 0 0 0 0 1.0 40.0 0 0 5.3 1.8

20.0 40.0 20.0 20.0
0.5 1.0 0.5 0.5 2.5

2 1 2 1 2 2 10
7 0 0 0 0 2.0 20.0 20.0 50.0 10.5 3.6

20.0 10.0 20.0 10.0 20.0 20.0
1.0 0.5 1.0 0.5 1.0 1.0 5.0

1 1 2
8 0 0 0 50.0 0 0 10.0 0 0 0

50.0 50.0
0.5 0.5 1.0

9 0
5
71.4 0 0

4
4.1 0 30.0 0

2

10.5 8.9
19

26.3 21.1 15.8 10.5 26.3
2.5 2.0 1.5 1.0 2.5 9.5

23 2 4 1 5 21 56
10 0 0 0 0 23.5 40.0 40.0 50.0 26.3 37.5

41.1 3.6 7.1 1.8 8.9 37.5
11.6 1.0 2.0 0.5 2.5 10.6 28.2

Row 7 2 98 5 10 2 19 56 199
Total 0 3.5 0 1.0 49.3 2.5 5.0 1.0 9.5 28.2 100.0



R
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Teacher 11
Experimental Group

econd

1 2 3 4 3 6 7 8 9 10 Total

1 0 0 0 0 0 0 0 0 0 0 0

1 1 2

2 0 25.0 0 6,3 2.2 0 0 0 0 0

25.o 0 25.0 50.0
0.5 0.5 1.o 2.0

3 0 0 0 0 0 0 0 0 0. 0 0

1 10 5 16

4 0 0 0 0 0 0 11.1 55.6 0 12.2
6.3 62.5 31.3
0.5 5.0 2.5 8.0

6 62 1 1 13 7 90

5 0 0 0 37.5 68.1 0 11.1 5.6 76.5 17.1
6.7 68.9 1.1 1.1 14.4 7.8

3.0 31.2 0.5 0.5 6.5 3.5 45.2

1 1 1 3

6 0 0 0 0 1.1 33.3 0 0 0 2.4

33.3 33.3 33.3
0.5 0.5 0.5 1.5

1 8 9

7 0 0 0 0 0 0 0 5.6 0 19.5
11.1 88.9

0.5 4.0 4.5

2 5 3 3 5 18

50.0 0 31.3 3.3 0 33.3 0 0 12.2

11.1 27.8 16.7 16.7 27.8

1.0 2.5 1.5 1.5 2.5 9.0

13 3 1 17
9 0 0 0 0 14.3 0 0 0 17.6 2.4

76.5 17.6 5.9

6.5 1.5 0.5 8.5

1 4 10 2 if 6 1 14 42

10 0 25.0 0 25.0 11.0 66.7 44.4 33.3 5.9 34.1
2.4 9.5 23.8 4.8 9.5 14.3 2.4 33.3
0.5 2.0 5.0 1.0 2.0 3.0 0.5 7.0 21.0

Row if 16 91 3 9 18 17 41 199

Total 0 2.0 0 8.0 45.7 1.5 4.5 9.0 8.5 20.5 100.0



I

S
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Teacher 12
Experimental Group

1 2 4

.3eLAJAAU

6. 7 8 9

.....,...r...........-,

10 Total

2

3

8

9

10

0

0

0

0

0

0

1
25.0
25.0
0.5

0

0

0

0

0

3
75.o
60.0
1.5

0

0

0

0

0

0

0

0

0

0

0

0

0

1
20.0
25.0
0.5

0

0

3
6o.o
2.1
1.5

0

0

0

0

1
20.0
2.5
0.5

0

2
1.4

50.0
1.0

0

0

127
89.4
88.8
63.8

0

0

3.

0.7
20.0
0.5

1
0.7

100.0
0 .5

11
7.7

27.5
5.5

0

0

0

0

0

0

0

0

0

0

0

0

0

0

1
100.0
0.7
0.5

0

0

0

0

0

0

0

0

1
20.0
20.0
0.5

0

0

0

0

0

4
80.0
10.0
2.0

0

0

0

0

1
100.0

0.7
0.5

0

0

0

0

0

0

0

0

4
9.8
80.0
2.o

11
26.8
7.7
5.5

0

1
2.4

100.0
0.5

1
2.4

20.0
0.5

0

24

58.5
60.0
12.1

0

4

2.0

0

5

2.5

143

71.E

0

1

0.5

5

2.5

1

0.5

40

20.1

ROW
Total 0

4
2.0 0

5
2.5

142
71.3 0

1

0.5
5

2.5
1
0.5

41.

20.6
199
100.0
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Teacher 13

Experimental Group

Second

1 2 3 4 5 6 7 8 9 10 Total!

1 0 0 0 0 0 0 0 0 0 0 0

4 3 2 4 13
2 0 30.8

30.8
0 0 0 66.0

23.1
0, 4.5

15.4
0 7.0

30.8
2.0 1.5 1.0 2.0 6.5

3 0 0 0 0 0 0 0 0 0 0 0

1 1 7 1 10
4 0 0 0 10.0 0 0 7.7 15.9 0 1.8

10.0 10.0 70.0 10.0
0.5 0.5 3.5 0.5 5.0

4 37 4 4 6 55
5 0 0 0 40.0 68.5 0 30.8 9.1 0 10.5

7.3 67.3 7.3 7.3 10.9
2.0 18.6 2.0 2.0 3.0 27.6

1 2 1 1 5
6 0 0 0 0 1.9 40.0 2.3 1.8

20.0 40.0 0 20.0 0 20.0
0.5 1.0 0.5 0.5 2.5

1 4 4 2 1 1 13
7 0 0 0 10.0 7.4 0 30.8 4.5 33.3 1.8

7.7 30.8 30.8 15.4 7.7 7.7
0.5 2.0 2.0 1.0 0.5 0.5 6.5

5 4 2 20 13 44
8 0 38.5 0 0 7.4 15.4 45.5 22.8

11.4 9.1 0 4.5 45.5 0 29.5
2.5 2.0 1.0 10.1 6.5 22.1

2 2
9 0 0 0 0 0 0 0 0 66.7 0

100.0
1.0 1.0

4 4
8

2 8 31 57
10 0 30.8 0 4o.o 14.8 0 15.4 18.2 54.4

7.0 7.0 14.0 3.5 14.0 0 54.4
2.0 2.0 4.0 1.0 4.o 15.6 28.6

Row 13 10 54 5 13 44 3 57 199
Tota10 6.5 0 5.0 27.1 2.5 6.5 22.1 1.5 28.6 100.0
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Teacher 14
Experimental Group

Second

2 3 4 5 6 7 8 9 lo Total

F 6

R
S

1 1
7 0 0 0 0 0.8 0 0 0 3.8 0

O 0 0 0 0 0 0 0 0 0

1

O 0 0 0 0.8 0 0 0 0

100.0
0.5

O 0 0 0 0 0 0 0 0

O 0 0 0 0

1

0.5

0

2 2

0 66.7 0

100.0
1.0 1.0

1 76 1 15 25 118

O 0 0 50.0 64.4 0 50.0 0 57.7 54.3
0.8 64.4 0.8 12.7 21.2
0.5 38.2 0.5 7.5 12.6 59.3

1 1

O 0 0 0 0 0 0 2.2
100.0

0.5

50.0 50.0

0.5 0.5

1 1 1

8 0 0 0 0 0 0 50.0 33.3 0 2.2

33.3 33.3 33.3
0.5 0.5 0.5

1 16 7 1

9 0 100.0 0 0 13.6 0 0 0 26.9 2.2

4.0 64.0 28.0 4.0

0.5 8.0 3.5 0.5

1 24 1 3 18

10 0 0 0 50.0 20.3 100.0 0 0 11.5 39.1
2.1 51.1 2.1 6.4 38.3

0.5 12.1 0.5 1.5 9.0

0.5

2

1.0

3

1.5

25

12.5
47

23.6

Row 1 2 118 1 2 3 26 46 199
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R

S

T
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Teacher 15
Experimental Group

Second

10 Total

0 0 0 0 0 0 0 0 0 0 0

1 2 3

2 0 33.3 0 0 2.2 0 0 0 0

33.3 66.7
0.5 1.0 1.5

3 0 0 0 0 0 0 0 0 0 0 0

2 2 7 11
4 0 0 0 18.2 0 0 0 22.2 0 11.5

18.2 18.2 63.6
1.0 1.0 3.5 5.5

4 6o 1 9 19 93
5 0 0 0 36.4 65.2 0 9.1 75.0 31.1

4.3 64.5 1.1 9.7 20.4
2.0 30.2 0.5 4.5 9.5 46.7

6 0 0 0 0 0 0 0 0 0 0 0

2 3 1 5 11

7 0 0 0 0 2.2 0 27.3 0 8.3 8.2

18.2 27.3 9.1 45.5
1.0 1.5 0.5 2.5 5.5

1 1 1 2 1 9

33.3 0 9.1 1.1 0 18.2 11.1 0 &9
11.1 11.1 11.1 22.2 11.1 33.3
0.5 0.5 0.5 1.0 0.5 1.5 4.5

i

1 7 4 12

9 0 33.3 0 0 7.6 0 0 0 0 6.6

8.3 58.3 33.3
0.5 3.5 2.o 6.o

4 20 5 6 2 23 6o

10 0 0 0 36.4 21.7 0 45.5 66.7 16.7 37.7
6.7 33.3 8.3 10.0 3.3 38.3
2.0 10.1 2.5 3.0 1.0 11.8 30.4

Row 3 11 92 11 9 12 61 199
Total 0 1.5 0 5.5 46.3 0 5.5 4.5 6.0 30.8 100.0



F
I

R

S

11 2

Teacher 16
Experimental Group

Second

5 6 10 Total

0 0 0 0 0 0 0 0 0 0

0

3 0 0 0 0 0 0 0 0 0 0 0

1 1

0 0 0 0 0 0 0 0 0 5.3
100.0

0.5 0.5

1 161 16 178
0 0 100.0 90.4 0 0 0 0 84.2

0.6 90.4 9.0
0.5 80.9 8.0 89.4

6 0 0 0 0 0 0 0 0 0 0

7 0 0 0 0 0 0 0 0 0 0 0

1

0 0 0 0.6 0 0 0 0 o

100.0
0.5 0.5

0 0 0 0 0 0 0 0 0 0

16 1 2 19
10 0 0 0 9.0 0 100.0 10.5

84.2 5.3 0 10.5
8.0 0.5 1.0 9.5

Row 1 170 1 19 199
Total 0 0 0 0 8 4 0 0 0 0 100.0



F
I

R
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Teacher 17
Experimental Group

cond

1 2 3 4 5 6 7 8 9 10 Total

1 0 0 0 0 0 0 0 0 0 0 0

2 2

2 0 0 0 0 0 0 0 0 0 4.4
100.0

1.0 1.0

3 0 0 0 0 0 0 0 0 0 0 0

4 0 0 0 0 0 0 0 0 0 0

83 3 2 5 12 105
5 0 0 0 0 79.0 12.0 25.0 35.7 26.7

79.0 2.9 1.9 0 4.8 11.4
41.7 1.5 1.0 2.5 6.0 52.7

1 12 1 2 9 25
6 0 0 0 0 1.0 48.0 12.5 0 14.3 20.0

4.0 48.0 4.0 8.0 )6.0
0.5 6.0 0.5 1.0 4.5 12.5

1 2 2 1 1 1 8

7 0 50.0 0 0 1.9 8.0 12.5 0 7.1 2.2
12.5 25.0 25.0 12.5 12.5 12.5
0.5 1.0 1.0 0.5 0.5 0.5 4.0

0 0 0 0 0 0 0 0 0 0

1 4 1 2 4 2 14
9 50.0 0 0 3.8 4.0 25.0 28.6 4.4

7.1 28.6 7.0 14.3 0 28.6 14.3
0.5 2.0 0.5 1.0 2.0 1.0 7.0

15 7 2 2 19 45
10 0 0 14.3 28.0 25.0 0 14.3 42.2

33.3 15.6 4.4 4.4 42.2
7.5 3.5 1.0 1.0 9.5 22.5

Raw 2 105 25 8 14 45 199
Total 0 1.0 0 0 2.7 12. 4.0 0 .0 22.5 100.0
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Teacher 18

Experimental Group

Second

1 2 3 4 5 6 7 8 9 10 Total

1 0 0 0 0 0 0 0 0 0 0 0

2 0 0 0 0 0 0 0 0 0 0 0

3 0 0 0 0 0 0 0 0 0 0 0

1 1
4 o 0 0 0 o 0 0 50.0 0 3.0

50.0 50.0
0.5 0.5 1.0

2 111 4 ? 15 139
5 0 0 0 100.0 79.3 0 44.4 0 53.8 45.5

1.4 79.9 2.9 5.0 10.8
1.0 55.8 2.0 3.5 7.5 69.8

1 1
6 0 0 0 0 0.7 0 0 0 0 0

100.)
0.5 0.5

3 1 1 4 9
7 0 0 0 0 2.1 11.1 0 7.7 12.1

33.3 0 11.1 11.1 44.4
1.5 0.5 0.5 2.0 4.5

1 1 2
8 0 0 0 0 0.7 0 0 0 0 3.0

50.0 50.0
0.5 0.5 1.0

6 2 1 4 13
9 0 0 0 0 4.3 0 22.2 0 7.7 12.1

46.2 15.4 7.7 30.8
3.0 1.0 0.5 2.0 6.5

18 2 1 4 8 33
10 0 0 0 0 12.9 0 22.2 50.0 30.8 24.2

54.5 6.1 3.0 12.1 24.2
9.0 1.0 0.5 2.0 4.0 16.5

Row 2 11140 9 2 13 33 199
Total0 0 0 1.0 70.). 0 4.5 1.0 6.5 16.5 100.0
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Teacher 19
Ekperimental Group

1 2 3 4 5 6 7 8 9 10 Total

1 0 0 0. 0 0 0 0 0 0 0 0

2 0 0 0 0 0 0 0 0 0 0 0

3 0 0 0 0 0 0 0 0 0 0 0

1 1 1
4 0 0 0 0 0 0 16.7 50.0 0 2.0

33.3 33.3 33.3
0.5 0.5 0.5 1.5

2 102 1 3 1 23 132
5 0 0 0 66.7 77.3 20.0 50.0 50.0 46.9

1.5 77.3 0.8 2.3 0 0.8 17.4
1.0 51.3 0.5 1.5 0.5 11.6 66.4

2 5
6 0 0 o 1.5 60.0 0 o 0 0

4o.o 6o.o
1.0 1.5 2.5

1 2 3 6
7 0 0 0 0 o.8 0 33.3

0 0

6.1
16.7 33.3 50.0
0.5 1.0 1.5 3.0

r

1 1 2
8 0 0 0 0 0.8 0 0 0 0 2.0

50.0 50.0
0.5 0.5 1.0

1 1 2
9 0 0 0 0 0.8 0 0 0 0 2.0

50.0 50.0
0.5 0.5 1.0

1 25 1 1 1 20 49
10 0 0 0 33.2 18.9 20.0 0 50.0 50.0 40.8

2.0 51.0 2.0 2.0 2.0 40.8
0.5 12.6 0.5 0.5 0.5 10.1 24.7

Row 3 132 5 6 2 2 49 199
Total 0 0 0 1.5 66.4 2.5 3.0 1.0 1.0 24.7 100.0
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Teacher 20
Experimental Group

Second

1 2 3 4 5 6 7 8 9 10 Total

1 0 0 0 0 0 0 0 0 0 0 0

2 0 0 0 0 0 0 0 0 0 0 0

3 0 0 0 0 0 0 0 0 0 0 0

2 1 3

4 0 0 0 0 0 0 0 66.7 0 2.1
66.7 33.3
1.o 0.5 1.5

1 99 2 1 2 24 129

5 33.3 76.7 100.0 16.7 25.0 50.0

0 0 0 0.8 76.7 1.6 0.8 0 1.6 18.6
0.5 49.7 1.0 0.5 1.0 12.1 64.8

1 1 2

6 0 0 0 0 0 0 0 0 12.5 2.1
50.0 50.0
0.5 0.5 1.0

1 2 3 6

7 0 0 0 0 0.8 0 33.3 0 0 6.3
16.7 33.3 50.0
0.5 1.0 1.5 3.o

1 2 3

8 0 0 0 33.3 1.6 0 0 0 0 0
33.3 66.7
0.5 1.0 1.5

1 1 6 8

9 0 0 0 0 0.8 0 0 0 12.5 12.5
12.5 12.5 75.0

0.5 0.5 3.0 4.0

1 26 3 1 4 13 48

10 0 0 0 33.3 20.2 0 50.0 33.3 50.0 27.1
2.1 54.2 6.3 2.1 8.3 27.1
0.5 13.1 1.5 0.5 2.0 6.5 24.1

Row 3 129 2 6 3 8 48 199
Total 0 0 0 1.5 64.8 1.0 3.0 1.5 4.0 24.1_ 100.0
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APPENDIX C

COMPLETE MATRIX FOR EXPERIMENTAL GROUP
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R
S
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Complete Matrix for Experimental Group

Second

10 Total

1 0 0 0 0 0 0 0 0 0 0 0

24 15 18 4 2 4 1 25 93
2

,
0 25.8 0 8.2 0.9 4.2 1.0 1.8 0.6 2.4

25.8 16.1 19.4 4.3 2.2 4.3 1.1 26.9
o.6o 0.38 0.45 0.10 0.05 0.10 0.03 0.63 2.34

3 0 0 0 0 0 0 0 0 0 0 0

2 8 1 2 18 74 79 184 I

4 0 2.2 0 4.3 0.1 2.1 8.9 33.2 0 7.7
1.1 4.3 0.5 1.1 9.8 40.2 42.9
0.05 0.20 0.03 0.05 0.45 1.86 1.98 4.61

3 67 1492 13 35 6 85 280 1981
5 0 3.2 0 36.4 75.5 13.7 17.2 2.7 47.2 27.3

0.2 3.4 75.3 0.7 1.8 0.3 4.3 14.1
0.08 1.68 37.49 0.33 0.88 0.15 2.13 7.04 49.78

1 10 44 4 1 8 28 96
6 0 1.1 0 0 0.5 46.3 2.0 0.4 4.4 2.7

1.0 10.4 45.8 4.2 1.0 8.3 29.2
0.03 0.25 1.11 0.10 0.03 0.20 0.70 2.41

2 11 40 7 41 14 7 80 202 I

7 0 2.2 0 6.o 2.0 7.4 20.2 6.3 3.9 7.8
1.0 5.4 19.8 3.5 20.3 6.9 3.5 39.6
0.05 0.28 1.01 0.18 1.03 0.35 0.18 2.01 5.09

34 28 36 1 19 41 63 222
8 0 36.6 0 15.2 1.8 1.1 9.4 18.4 0 6.1

15.3 12.6 16.2 0.5 8.6 18.5 28.4
0.85 0.70 0.90 0.03 o.45 1.03 1.58 5.5

12 1 72 3 11 32 47 178
9 0 12.9 0 0.5 3.6 3.2 5.4 0 17.8 4.6

6.7 0.6 40.4 1.7 6.2 18.0 26.4
0.30 0.03 1.81 0.08 0.28 0.80 1.18 4.48

15 54 307 21 73 83 47 424 1024
10 0 16.1 0 29.3 15.5 22.1 36.0 37.2 26.1 41.3

1.5 5.3 30.0 2.1 7.1 8.1 4.6 41.4
0.38 1.36 7.71 0.53 1.83 2.09 1.18 10.65 25.73

93 184 1976 95 203 223 180 1026 3980
Total 0 2.34 0 4.63 49.65 2.41 5.07 5.61 4.52 25.77 100.00


