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PREFACE

Educational edministrators must make-decisions about employing
teachers, certification ageﬁcies must decideiwhom to certify to £each,‘
and collegeés mquvmake deeieione concerning the cu;riculum for prospec-
tive teachérs. Making these decisions would be~feciiitated by e theory
of'teacher effectiveness‘that had been validated by research. Although
the investigations of teacher effectiveness have been numerous,; the
knowledge of the characteristics and preparation of an effective teacher
is limited. |

Teacher effectiveness was the subje¢t of this‘etudyo The relation°=
ship between selected variables and teacher effectiveness in third grade
arithmetic as meesured'by'aVerage student gain sceres on the two arith-
metic subtests of the Metropolitan Achievement Test; Elemehtary Battery,
Form A, were stuaied; |
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CHAPTER I
INTRCDUCTION
The Problem

Hundreds of research projects have investigated teacher effective=
ness. The articles d@nd bocks that have been written on the topic are
legion. Yet, the experimental results have been inconclusive. Ackerman

I

(1) wrote on page 275, "...there is hardly any conclusive evidence as to

i

the nature and means of identifying teacher competence.” Valid criteria
for hiring and rewarding teachers have not been established. Barr (2)
commented on page 169, ch‘one<appears to have developed a satisfactory
working plan or system that can be used by personnel officers who must
make Jjudgments about teacher effectiveness.” Woellner (25) wrote on
page 184, "...it seems spparent that teachér-certifieation requirements

i3

need to be validated... What should be included in the prepaﬁétion of
a teacher? BShould teachers be required %o participate in in-service
teacher education programs, to teke additional courses, and to complete
graduate degrees? A consideration of the teacher’'s influence on his
students and the money spent on education indicates that these problems
deserve attention. It is almost axiomatic that & single study cannot
solve any of these problems. This study is no exception. However, it
provides additional information about the relationship between certain

teacher related variables and teacher effectiveness.

This is a teacher effectiveness, study; but teacher effectiveness,



which cannot be measured directly st the present time, will be dealt
with indirectly. It will be inferred from average student gain scores
on & standardized achievement test in mathematics. The philbsophical
question of whether high student scores on standardized achievement
tests is a desirable end of teaching is not dealt with in this study.
ing of the relationship between and among certain variables aﬁd teacher
effectiveness. If enough studies produce similar results, they could
help provide a sound basis for hiring and rewarding %teachers. A know=~
ledge of the relation between teacher effectiveness and graduate
education could help Jjustify or discredit the trend toward requiring a
masters degree. If the relationship between effectiveness in teaching a
subject and college preparation in the subject were known, it would be

possible to plan a bheltter college curriculum.
Previous Research

No research applying directly to the present study was found.
However, there was research that dealt with some of the same variables
and used student achievement as the criterion of effective teaching.
This research was included in the review of the 1iterature. In addition
two reporte concerning criteris of teacher effectiveness were included.

The Committee on Criteria of Teacher Effectiveness (18) listed
changes in pupil behavior as one of the most important components of
teacher effectiveness. On page 13 Barr (3) wrote,

A fourth type of criterion of teacher effectiveness is
that of pupll growth and achievement, which is usually
expressed as pupil gain scores based upon achievement testis

administered prior to instruction and again at some subse-
quent date when a particular vnit of instruction or course



has been completed. To most persons this criterion is

considered a primary criterion against which all other

criteria should be validated.

As measured by the average achievement of their students, is there
a significant difference between teachers? If no such difference existsg
no variables could be significantly related to the nonexistant differ-
ence snd this study would be useless. Webb and Bowers (23) studied
flying instructors in the United States Navy. Using student flying
proficiency as the criterion of effective teaching, they found a gignif-
icant difference (0.01) among the instructors.

Moss, Loman, and Hunt (15) studied teacher effectiveness in first
year general college chemistry at 28 Land Grant Colleges for a two year

period. Scores on a chemistry test were corrected for high school

chemistry and American Council on Education Psychological Examination

scores. No tests of significance were made; Eut an examination of the
data obtained from these corrected scores suggested there was probably
no signiféﬁant difference in the effectiveness of the teachers with a

Ph.D. and those with a masters degree. However, teachers with eleven

or less years of iteaching experience seemed more effective than those

with 12 or more years of experience.

Huighes (11) reported a study in which three physics tests were
given to physics students in 29 secondary schools of different sizes.,
Although the results were not checked for level of significance, exam-
ining the mean scores on each test indicated that teachers having a
major in physics were more effective in teaching physics than those who
did not.

In a study involving 28 teachers of seventh and eighth grade social

studies in smsll schools, Rostker (19) used student achievement on



several tests as the criteria of teacher effectiveness. Several tests of
social studies information were administered to the teachers. On page
45 he wrote, "These teacher measures are primarily tests of information
and indicate no significant relationship between knowledge of subject
information and teaching ability.”

Davis {7) conducted a study involving 190 Class A Minnesota schools
and approximately 800 teachers. The criterion for Jjudging the work of

teachers was the performence of thelr students on the Minnesota State

Board Tests for 1932. Statistical techniques for determining the signi-
ficance level of the results were not applied. When the teachers were
classified as gualified or ungualified to teach a subject on the basis
of their college credits, an examination of the data indicated that as a
whole there was no difference between the effectiveness of those classi=
fied gualified and those classified ungqualified; however, there was a
trend for the gqualified teachers to be more effective in the more
specialized subjects. The evidence suggested that the students of
teachers with less than two years of experience and the students of
teachers with more than two years of experience did not differ in their
achievement on tests of subject matter,

Hell (10) studied two groups of 17 first year third, fourth, and
Tifth grade teachers. The teachers in one group were fully certified,
those in the other group had & college degree but were only provision-
ally certified because they had not met the professionsl education
requirements. Gain scores on each of the subtests of the Stanford

Achievement Tests were the criteria of effective teaching. The results

favored the fully certified teachers on each of the six subtests. The

number of hours of professional education was significantly (0.01)



related to achievement gain on the Paragraph Meaning, Word Meaning, and
Spelling subtests.

Barr (4) reported a study of 66 teachers in grades threé to seven
inclusive. A correlation of 0.30 # 0.0§ was found between the students'

raw=score gain on the Arithmetiq Subtest of the Stanford Achievement

Tests and the teacher's performance on the New Stanford Arithmetic Test,
Form V.
In an unpublished doctoral dissertation Watts (22) reported a study

in 13 school systems. The sixth grade student's scores on the California

Achievement Test, Elementary, Complete-Battery, were predicted from a
multiple regression equation using his scores on the Califernia Short-

Form Test of Mental Maturity, Level Two, and the Index of Status

Characteristics, developed by Warner, Meeker, and Eels. The difference

between the predicted and the actual achievement test scores for a
district as a whole was used as the criterion of teacher effectiveness.
The teachers in grades one through six were included in the stgdylﬁcause
it was believed that all of them had had an influence on the students'
achievement. The results indicated that there was no significant rela-
tionship between teacher effectiveness and teaching experience, degree
held, years of training, recency of training, or overall value of
teachers' qualifications.

The literature listed change in student behavior as a criterion of
teacher effectiveness. Furthermore; experimental evidence revealed that
teachers differed in the amount of change produced in their students.

The studies of the relationship between preparation to teach a
subject or information about a subject and effectiveness in teaching the

subject were about equally divided between finding a sgignificant
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relationship and not finding a significant relationship. The evidence
seemed to suggest a slight relationship, the magnitude of which depended
upon the particular academic discipline.

The study by Hall (10) indicated that professional education
courses contributed significantly to teacher effectiveness. However,
the writer concluded that the experimental design made it impossible to
determine whether the differences were due to education courses or to |
the experience gained in student teaching.

The only study of recency of training 4id not find a relationship
between it and effective teaching. Only one of the three studies in
which tesching experience was an independent variable found a relation
between it and teacher effectiveness. Thus, the evidence d4id not sup-
port the claim that recency of training and teaching experience were
significantly related to teacher effectiveness. Likewise; no relation-

ship was found between graduste training and effective teaching.
Theoretical Basis

Even a casual glance at the catalogs of teacher education institu-
tions or at the reguirements for a teaching certificate will reveal
certain theoretical implications. The colleges are attempting to
provide effective teachers. The certification requirements attempt to
keep ineffective teachers from tesching. Thus, the colleges and certi-
fication agencies are prompted by a theory of what makes an effective
teacher. The requirements imply that courses in a subject area snd
courses in the methods of teaching the subject help produce effective
feacherso

Although the research wasg incogelusive, 1t indicated there was



probably a slight positive reiationship between formal preparation to
teach a subject and effectiveness in teaching the subject. In addition,
the research suggested that the relationship varied substantially from
academic discipline to academic discipline. Perhaps this was due in
part to the great differences in the teachers' opportunities to learn
various subjects informally. For example, the occasions for learning
gsocial studies informally were probably much more numerous than the
occasions for learning éhysics informally.

Many schools provide in-service training for their teachers.
Several colleges and universities have off campus programs %o keep
teachers abreast of the developments in their field and in professional
education. Numerous agencies will pay teachers to attend summer school.
Recent education can be used for renewing a teaching certificate. These
actions are based on the belief that recency of education is positively
related to teacher effectiveness. The study by Watts {22) cast doubt on
the validity of this belief. The relationship between recency of train-
ing and effective teaching needed further investigation.

Almost without exception, sgalary schedules for teachers are based
on the theory that experience in teaching produces a more effective
teacher, Hence, the theory warrants attention°‘=The research surveyed
did not support the theory when effectiveness was measured by studenﬁ
achievement.

There is a trend for schools and certification agencies to require
graduate work or a masters degree. Most salary schedules reward teachers
for graduvate hours completed or for obtalning a masters degree. It is
needless to say that the institutions awarding the degrees are encourag-

ing the trend. The basic assumption being made is that completing



gréduate courses and graduate degrees contributes to a teacher's ability
to teach. When effectiveness was measured by student achievement, this
view was not substantiated by the research in the preceding section.

The writer believes that a teacher will dc a better job of teaching
a course if he received pleasure from teaching the course or if he is
confident of his ability to teach the course .or both. This is based on
8 belief that the teacher will devote mare effort to a course he enjoys
snd that confidence will let him devote more of his attention to teach-
ing the course to the students instead of to the dourse material. Ne
research was found on these variasbles with student achievement as the
criberion of effectiveness.

Because of the large number of variables contributing tc teacher
effectiveness, 1t is likely that the contribution of any one variable is
small. However, it is postulated that there is interaction among the
variables. Thus, certain combinations of‘the variables should make
raﬁher substantial contributions to teacher effectiveness. A knowledge
of interaction would be valuable in planning future studies and,
possibly, in explaining the results of this one.

To summarize and make the theoretigal background precise the. .
following paragraph is included.

It is postulated that the following statements sbout tescher
effectiveness are true:

1. A teacher's effectiveness in teaching a subJject increases as

his preparation to teach the subject increases.

2. A teacher’'s effectivenesé in teaching a subject is positively

related to the recency of his last course in the subject.



A teacher's effectiveness is positively related to the recency
of his last education course.

A teacheris effectiveness increases during his first few years
of teaching and then remains relatively constant.

A teacher's effectiveness is positively related to the amount

" of graduate work completed.

A teacher's effectiveness in teaching a course is positively
related to his pleasure in teaching the . course.
A teacher's effectiveness in teaching s course 1s positively

related to his confidence in teaching the course.

Specific Hypotheses to be Tested

This study dealt with the determination of whether there were any

significant relationships between the dependent variable and the

independent variables. The independent variables were the following:

1.

Bumber of credit hours in mathematics.
Fumber. of credit hours in mathematics education.
Recency of mathematics course.

Recency of mathematics education course,
Recency of education course.

Years of teaching experience,

Amount of graduate work completed,

Pleasure in teaching arithmetic.

Confidence in tesching arithmetic.

The dependent variable was student achievement gain in third grade

arithmetic,

The mathematics courses, mathematics education courses, and



education courses that were included as independent variables were

cohrées for which the sdbjects had obtained college credit. The pleas-
ure and confidence in teaching arithmetic were operationally defined to
be the scores on a forced choice rating form constructed for this study;

Galn scores from both of the arithmetic subtests of the Metropolitan

Achievementhest, Elemeptary Battery, Form A, (9) were used individuvally

as criteris of student achievement gein in third grade arithmetic.

The null forms of the hypotheses that were tested were as follows:

1. There is no significant difference (0.05) in the third grade =7

arithmetical achievement gain of the students of teachers in
grouﬁs established by using the independent variables one at a
time.
2. There 1s no significant interaction (0005) between the
variables in each of the following pairs:
a. HNumber of credit hours in mathematics.
Recency of mathematics course.
b. Recency of mathematics course.
Recency of mathematics education course.
c. BRecency of mathematics course
Years of teaching experience.
d. Recency of mathematics education course.
Years of teaching experience.
e. Recency of education course,

Amount of graduate work completed.



CHAPTER IT

PROCEDURE
The Research Committee of the Oklahoma City Public Schools
graciously granted permission for the present study to be conducted in
their system. Practical considerations almost required the cooperation
of & large school system. A quasi-experimental design was selected for
the research. The study was designed to take advantage of conditions
existing in the Oklahoma City Public Schonls. In particular, existing

scoreg on the arithmetic subtests of the Metropolitan Achievement Test

{MAT) were used as data. MAT was administered to third grade students
in the fall of 1965 and to the same students as fourth graders during
the fall of 1966. The data from these testings and a questionnaire were
collected and analyzed during the spring semester of 1967.

During the 1965-66 school year the third grade classes in the
Oklahoma CityLPublic Schools were self contained. Part of the schools
used the ungraded primary organization and part used a graded organiza-
tion., There were &lso some schools that combined third and fourth
grade classes. Five of the schools were for the physically handicapped.

The system had a2 modern mathematics program in the third grade for
the 1965-66 school year. Perhaps the best and most objective way to
describe the course would be to state that the arithmetic text was

Moving Ahead in Arithmetic {6). The system has an in-service program.

In particular, an in-service program in the School Mathematics Study



Group materials has been conducted for teachers from the fourth grade on
up. The schedule for administering standardized tests made the Okla-

homa City Public Schools suitable for this research. The Metropolitan

|
{

Achievement Test, FElementary Battery, Form A, was given to the third

grade in most schools during September and October in 1965 and to the
fourth grade in most schools during September and October in 1966. The

California Test of Mental Maturity, henceforth called CTMM, was also

given in the third grade dquring the 1965-66 school year. Most schools
gave thie test during Janvary or February but the range for administer-
ing it was from November to April. The test results for each student
were supposed to be reported by school and by class to a central testing
office. The writer was granted access to the files of test results in

the testing office.
Selection of Subjects

The forus for reporting MAT scores to the testing office_inéluaed
information in addition to pupil scores--the teacher's name, the néme of
the school, the grade equivalent at testing, and the date of testing.
This additional information was used in selecting a sample for the
study. A list of the teachers satisfying the following conditions was
compileds

1. The teacher taught third grade pupils during the 1965-66 school

year in a school other than those for the physically handicapped.

2. The teacher reported scores for between eight and forty five

students on MAT given during September or October cf 1965.

3. The teacher was listed in the Personnel Directory, 1966-1967

(17) for the Oklahoma City Public Schools.
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The resulting list contained 153 names.

One hundred names were randomly selected from this list. A teacher
whose name appeared among these 100 was included in the study group if
the Tollowing conditions were satisfied: |

1. The teacher returned the completed questionnaire within 50 days
of the first mailing.

2. The teacher was still teaching the class when CTMM was adminis-
tered.

5. Third and fourth grade MAT scores on both of the érithmetic
subtests and third grade CTMM scores were avallable for at
least eight of the teacher's 1965-66 third grade pupils. The
fourth grade MAT must have been given during September or
October of 1966.

The resulting study group contained 55 teachers.

Practically all of the schools gave MAT during September or
October. Thus, very few teachers were excluded by eliminating subjects
when this was not the case. The third grade MAT was regquired to have
been given during September or October to make the intervals that the
teachers had the students following testing as equal and as long as
practical. The decision to use the fourth grade MAT only when it was
given during September or October was based on a desire to keep the
period of time in the fourth grade before testing as short as possible,

The availability of CIMM scores was required to obtain & check on
whether a student was still attending the same class when CTMM was
administered. The requirement that the teacher was still teaching the
class when CTMM was aduministered was to elimimste teachers who taught a

class for only a short period of time.



1k

Availability of complete data for at least eight of a teacher's
students was reguired to obtain a reasonably accurate estimate of the
mean gain scores attained by the teacher's studenté,

A clerical error could have resulted in the scorés for more than
cne class being reported as the scores for“a‘single class., To help
eliminate such errors; a teacher was not included in the study if he
reported scores for more than 45 students. The number 45, was éelected
because 1t was approximately one and one half times the average class
size;

| The teachers of the physically handicapped were excluded because
this study weas an attempt to see what happened in the normal classroom.

Two practical considerations were included to facilitate the
reseayrch. Because forwarding addresses were not available for all of
the teachers who left the system before the l966a67 school year, they
were excluded frow the study, A cut off date for the return of question-
nalres was established because of the need to proceed with the

statisticsl analysis and the writing of the report.
Collection of the Data

The information contained in the personnel records of the Cklahoma
City Publie¢ Schools was insufficient for the study. Hence;, it was nee-
essary to obtain the date directly from the teachers. To collect the
data a questionnaire was prepared and sent to the teachers at their
school address. The questionmaire, which is included in the appendix;
was multilithed in elite ftype on one side of one sheet of eight and one
Half by eleven inch paper. The name of the subject was typed on the top

line of the questionnaire. A stamped self-addressed envelope was
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enclosed with the questionnaire. It was mailed on February 1k, 1967.

Those who had not responded to 4he questionnaire by February 28,
1967, were seﬁt another copy on that date. This malling was the same as
the first except & cover sheet, which is included in the appendix, was
enclosed. The cover sheet asked the teacher's cooperation. The cover
sheet was also multilithed,in elite type on one side of eight and one
half by eleven inch paper.

To eatablish the reliability of questions eight and nine de&ling
with pleasure in teaching arithmetic and confidence in teaching arith-
metlic respectively, another questionneire, which is included in the
appendix, was mailed on March 1%, 1967, to those who had responded o
the original questionnaire by that dete. This questionnaire was also
mulbilithed in ellte type on one side of eight and one half by eleven
inch paper.

Besides preparing questions that would elicit the information
needed for the study, the most important consideration in the design of
the guestionnaire was the magnitude of the response. Thus, an effortg
was made to produce an atbractive questionnaire that looked short and
could be answered in & minimum amount of ﬁimen

The three questions referring to recency of training were origin-
ally intended as measures of the amount of time elapsing between a teach-
er's +taking s course and the teacher teaching the students during the
1965-66 school year. The elapsed time interpretation of the questions
about recency of mathemsatics course and recency of mathemstics educatlon
course waslpermissible because no teacher in the study group reported
taking & mathematics course or mathematics education course after 1965.

However, 11 teachers in the study group reported having an education



course after 1965 s0 recency of education course cannot be interpreted
as time elapsing between taking a course and teaching the students. The
writer decided to forego the latter interpretation instead of infring-
ing on the teachers by sending them another questlionnaire.

When taking the information from the questionnaires to use in this
study, certain interpretations and judgments were necessary. If the
person completing the questionnaire gave a range of values, the average
was used. A masters degree was interpreted as 30 hours of graduate work.
When dividing the teachers into groups on the basis of the independent
varlables, an effort was made to not divide at questionable points such
a8 those above. Thus, it 1s believed these judgments did not seriously
effect the study. Several teachers returned questionnaires that were
only partialiy completed. The writer decided to include these subjects
in the study group and use them only when studying variables for which
they had answered the related questioné,

To pfovide date for a test of whether the study group and the group
of persons in the original sample of 100 but not in the study group
differed in the number of years of teaching experience, the number of
years of experierice prior to the 1966-67 academic year of the teachers
in the original sample of 100 who did not respond to the questionnaire
was supplled by the Department of Personnel of the Oklahoma City Public
Schools. vThe writer was not permitted to see the persénnel records; at
his request, the information was supplied as a set of numbers so no
‘teacher could be associated with his years of exﬁerience.

The gain scores for both the Aritlmetic Computation and the
Arithmétic Problem Solving and Concepts subtests of MAT were collected,

Whenupossible, for all of the teachers in the sample of 100. This
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information for the study group was used to test the hypotheses. The
information for persons not in the study group was used to compare the
Vstudy group with the group of persons who did not respond to the
questionnaire.

The third and fourth grade MAT Computstion score and the third and
fourth grade MAT Problem Solving and Concepts Score for a student were
recorded under the name of & teacher if the student met the following
requirements:

1. A CTMM total score was reported for him in the teacher's report

of the 1965-66 school year.

2. Both a MAT Computstion score and a MAT Problem Solving and
Concepts score were reported for him in the teacher's report of
third grade students for the 1965-66 school year.

3. Both a MAT Computation standard score and a MAT Problem Solving
and Concepts standard score were reported for him by April 5,
1967, as a fourth grade student during the 1966-67 school year
in the school at which the teacher taught during the 196%5-66
school yea,r,l

If these selection criteris did not result in information being
recorded for at least elght of a teamcher's students, nothing further was
done with the achievement test scores.

Otherwise, the scores that were recorded in grade equivalents were
changed to standard scores by using the conversion table in the

Directions for Administering Metropolitan Achievement Tests, Elementary

lIf the requirement of'standard gcores in condition three kept the
number of students for & particular teacher less than eight, the

requirement was relaxed to include grade equivalents as well as standard
scores.
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Battery (8). When more than oﬁe gtandard score was associated with a
particular grade equivalent, the average of the possible standard scores
was uéed. To facilitate the description of computations using the
achlevement test scores, certain symbols were introd.uced° Let Ci be &
standard score on the Computation subtest of MAT given at the 1th grade
level. LetIPi be a standard score on the Prob}em Solving and‘Concepts
subtest of MAT given at the ith grade level. tet N £ 8 be the number of
scores. (203)/N and (ZPj)/N were computed to three decimal places for
each teacher to determine the achievement level at the beginning of the
study period. (Zch - ZC3)/N and (EPh - EP3)/N were computed to six
decimal pleces for each teacher as the two measures of average student
achievement gain..

To facilitate processing the_data 8 three-by-five inch card was
prepared for each teacher in the experimental group. The front of each
card contained the information from the questionnaire, (203)/N’ and
(ZPB)/N., The back of the card contained (Zch - ZCB)/N, (EPLL - EPB)/N,
and information for ldentifying the card.

"Either standard scores or grade eguivalents were reported on every
cne of the forms. Thus, no teacher was eliminated because of the method
of reporting scores.

Not all of the schools had reported MAT scores by April 5, 1967.
However, since this allowed & period of five months for the reporting
and since some schools never did report the 1965 MAT scores, the statis-
tical analysis was begun.

The scores reported by the teachers were)used. Therefore, this
study depended in part upon the accuracy of scoring and reporting by the

teachers.
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The decision to look for a student's name on fourth grade MAT
reports only in the school in which he attended the third grade is based
largely on the practical impossibility of searching the records of all
elementary schools to find the name of one student. Students do tend to
attend both grades in the same school. Looking at the records of other
schools would have made the problem discussed in the next paragraph even
more acute.

The writer was forced to judge whether names appearing on the three
testing reports were names of the same people or not. He decided the
error of omitting scores because of differences in reporting a student's
name would be legs severe than the error of having the scores of two
students mixed together. With this in mind the only claim for validity

of the results he can make is that he tried.
Statistical Tests

The Pearson product-moment, coefficient of correlation using
ungrouped data was used to compute the test-retest reliability of +the
gquestions dé&ling with pleasure and confidence in teaching arithmetic.

Most studies depending upon a questionnaire present problems of
determining the population to which the results apply since the return
is usually nowhere near 100 per cent. Only 55 of the original sample of
100 were included in the study group. In an effort to obtain some
experimental evidence of whom the population should contain, two tests
were used.

The median test as described by Smith (21) on pages 558-560 was
used to test whether there was any significant difference (0.05) between

the median number of years of teaching experience of the sﬁudy group and
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the median number of years of teaching experience of those in the
original sample but ﬁot in the study group.

The t-test was used to test whether there was any significant
difference (0.05) between the means of the average gain scores on each
of the arithmetical subtests of MAT of the study group and the non-
respondents for whom these gain scores were avéilable.

A treatments by levels design was used to check the first hypothe-
sis: There is no significant dlfference (0.05) in the third grade
arithmetical achievement gain of ﬁhe students of teachers in groups that
are established by using the independent variables one at a time. This
method was chosen because on page 121 Lindquist (12) said it increases
the precision of the experiment.

Lindquist (12) said on page 133 that the variable used to determine
the levels should be chosen so its correlation with the criterion
variable is ag high as practical. Therefore, the initial achievement on
the particular subtest of MAT, which was providing the gain score, was
selected as the variable to use in determining levels. The division
points for levels baseq on average initial MAT Computation standard
scores were 32,00 and 34.65 where the scores ranged from 22.11 to LO.4k,
The division points for levels based on average initial MAT Problem
Solving and Concepts standard scores were 34.80 and 38.70 where the
scores ranged from 20.75 to 47.25. For each of the subtests there were
18 subjects in the low group, 19 subjects in the middle group, and 18
subjects in the high group.

The grouping of subjects into three categories by the independent
variables was done on a separate basis for each of the 18 tests made.

These divisions are noted in the third chapter.
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The treatmeﬁts by levels design wasvanglyzed by‘analysis of
vaiiﬁnce. Since‘disproportionality existed in all of the 18 tables, it
wasinecessary to select a technique that permitted disproportionality.
The statistical technique selected vas reported by Patterson (16). Wert,
Neidt, and Ahmann (24) gave a clear explanation of how to apply the
method. Their instructions and example were used to determine the
number of decimal places to carry in the various stages of computation.
This method gave more 1nformation than was necessai& to test the
hypotheses. The additional information was rep;rted.

Analysis of varlance for double classification was also used to
check for significant interaction between selected variables. The
technique reported by Patterson was used to adjust for disproportion-
ality. Only the F for interaction was reported.

The nuﬁber of subJjects included in thé study wés too small fo
Justify a tﬁree way“classification, so the use of 1evels had to be
abandoned at this stage. |

When checking for significant intefaction between recency of
mathematics course and recency of mathematics éducation course, énd
between recency of mﬁthematics education coﬁrse and years of teaching
experience, it was impossible to arrange & nine cell table with a mini-
mum of two entries per cell so a four cell table was used. The other‘

tests for significant interaction were made with nine cell tables.
Assumptions and Limitations

The population to which the writer wished to apply the results of
this study was all teachers of third grade students in all of the

elementary schools of the Oklahoma City Public Schodls except the
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schools for the physically handicapped. Any generalizations to other
populations, tQ other courses, to other grade‘levels, to other indepen-
dent variables, or to other criteria of teacher effectiveness must be
based on'logic because they cannot be justified statistically.

Several assumptlons were made In this study. Some were concerned
withvsampling the population. Teachers vho left the system, teachers
who did not respond toxthe guestionnaire, and teachers for whom there
was not complete information available for at least eight of their
students were excluded from the study group. From the section on statis-
tics 1t can be seen that an.effort was madé.to determine whether #he
last two of the reasons. for excluding subJects invalidated the results.
Howéver, it Qas s5t1l]l necessary to assume the validity of the sample.
Ahdélternative would be to‘place these réétrictions'on therpopulétioh.

Aé reported earlier it was necessary for thé writer to make qertain
Judgments in the procgssbéf date collection. It was assumed these
Judgﬁents were égfficiently gccurate aé to not invalidate the resﬁlts.

| Although the reliability of the lest two questions on the question-
naire were reported in the third chapter, it was still necessary to
assume that the rellability and validity of the questionnaire were
- sufficiently large as to not invalidate the results.

It was assumed that average student achievement gain on each of the
arifhmetic‘Subtests of MAT was a measure of one facet of teacher effect-
iveness. |

The assumption was made that the arithmetic subtests of MAT were
properly administered, scored, and reported.

The teaching and testing intervals did not coincide perfectly. The

author had no control over the amount of time the subjects spent on



arithmetic. It was assumed that these Tfactors did not invalidate the

results.
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CHAPTER III
RESULTS
Reliability of Response to Questionnaire Items

The reliability of questions eight‘and nine of the questionnaire,
pleasure and confidence in teaching arithmetic, was determined by using
the test-retest results of 45 teachers' responsés to these questions.
Pearson product-moment coefficients of correlation, using ungrouped data,
were computed for this pufpose. The coefficients were r = 0.76 for
vquestion eight and r = 0.51 for question nine. These_coefficieﬁts were
as high as could be expected for.single questions of their type. The
reliability appeared to be sufficiently high to use the questions for

groups and this was the use made of them in this study.
Comparability of Respondents and Non-Respondents

Asvfhére was not a total response to the questionnaire, an ¢ffort
was made t6 establish whether the respondents were comparable to the nm-
respondents. Information for making two such comparisons was available.

The median test of years of teaching experience for 94 teachers
yiéldedfx2= 0.00. This was not significant at the 0.05 level. Thus,
the hypothesis-~there is no significant difference Between the median
number of years of teaching experience of the study group and the median

number of years of teaching experience of teachers in the original
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sample but not in the study group--was not rejected;

A t-test of the hypothésis--as measured by each of the arithmetical
subtests of of MAT, theré is no significant difference between the mean
of the average student achievement gain for teachers- in the study group.
and the mean for thev28 teachers who did Hot reséond to the question-
naire but for whom average student achievement gain scores were
available=--yielded t81 = 0.65 for Arithmetic Computation and t81 = 1. 95
for Arithmetic Problem Solving and Concepts. Neither was significant at
the 0.05 level, so the hypothesis was not rejected.

Since it was impossible to say that the study group was different
from the original sample in either experience or student achievement
gain, it is reasonable to assume that the study group is a representa-

tive sample of the population.
' Significance of Independent Variables

The results of the statistical tests of tﬁe hypotheses relating to
the independent variables taken.one'at a time (page 9) are presented
below. Each of the independent variables was used twice in making
comparisons with the achievement test data--once with the Computation
data, again with the Pfoblem Solving and Concepts data. Four tables
will be related to each of these independent variables. The first two
will report the number of te#chers in subgroups established on that
variéﬁle and the adjusted meéns orf the scores of the pupils of those
teachers in each subgroup. The next two tables will report the analyses
of variarnce using the Computation écores and the Problem.Solving and
Concepts scores. - Then the pattern of tables is repeated for the‘

remaining variables.
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The first set of hypotheses was concerned with the influence of
the teachers' credit in mathematics on the achievement of their pupils.
The ranges of the mean scores among the three subgroups were quite
small--l;llbfor Computation and 0.73 for Problem Solving and Concepts.

An interesting phenomenon exhibited itself in Tables I and II.

TABLE I

MEAN ARITHMETIC COMPUTATION FOR NUMBER
OF CREDIT HOURS OF MATHEMATICS

Hours of W&thematics 0 -5 6 -8 9 up
Number of teachers 19 18 16
15.59 1452 14.48

Adjusted mean

TABLE II

MEAN ARITHMETIC PROBLEM SOLVING AND CONCEPTS FOR NUMBER
OF CREDIT HOURS OF MATHEMATICS

Hours of methematics 0-5 6 -8 9 up
Number of teachers ‘ ' 19 18 16
Adjusted mean _ 11.19 11.39 11.92

Note that when the credit in mathematics was increasing, the means of
the test scores for Computation were decreasing, while the opposite
effect was found for the Problem Solving and Concepts scores. However,

Tables III and IV presént evidence that the differences were not
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TABLE TII

ANALYSIS OFFVARIANCE WITH DISPROPORTIONALITY FOR NUMBER OF CREDIT
HOURS OF MATHEMATICS USING COMPUTATION AS CRITERION VARTABLE

Sum of Sguares Mean
Sources of Variation af Unadjusted Adjusted Square
Hours of mathematics 2 ol 3039 14,5963 7.2982
Levels | 2 104.5299 - O4.8223  L7.h112
Interaction ‘7 4 73.6230 83.3306 = 20.8326
Within L 633.3591 1L .3845
Total - 52 835.8159 | -

F uquurs of Mathematics = 0.51
2,
Level 29"t |

F2,’+]+ evels = 3- 9

Fh,uulnteraction = 1.45 |
statistically slgnificant when using elther set of scores. For this
reason, the hypotheses of no significant differences among groups were
not rejected since the 0.05 level was arbitrarily selected as the value
- for accepting or rejecting each hypothesis. An F-ratio of approximately
3.21 would be necessary for the null hypotheses to be rejected at the
0.05 level. As neither of these ratios approached that magnitude, these
conclusions gave support to the practical consideration of the limited

significance of the differences among the mean scores.

lAn asterisk will be used to indicate significance at the 0.05

level.
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TABLE IV

ANALYSIS OF VARIANCE WITH DISPROPORTIONALITY FOR NUMBER OF CREDIT
HOURS OF MATHEMATICS USING PROBLEM SOLVING
AND CONCEPIS AS CRITERION VARIABLE

Suﬁ of Squares Mean
Sources of Variation af Unadjusted‘ AdJjusted Square
Hours of mathematics | 2 0,261k 4 ,5355 2;2678
Levels ‘ 2 64.3695 66.6436  3h.3216
Interaction - , L 73.3093 69.0352 17.2568
Within | | B 372.9512 8.4762
Total. 52 510 .891%

Fe’uuﬂours of Mathematics = 0.27
" *
Fz’uhLevels = 4,05
Fu’qunteractlon = 2 .0)4'
The next set of hypotheses dealt with the relationship between a
teacher's credit in mathematics education and the arithmetical achieve-
ment of his students. The ranges of the mean scores, reported in

Tables V and VI and the F-ratios, reported in Tables VII and VIII,

TABLE V

MEAN ARITHMETIC COMPUTATION FOR NUMBER OF CREDIT
HOURS OF MATHEMATICS EDUCATION

Hours of mathematics education 0 -2 3 -k 5 up
Number of teachers ; 14 22 17

Adjusted mean | 15.23 14 .86 14.96
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TABLE VI

MEAN‘ARITHMETIC PROBLEM SOLVING AND CONCEPTS FOR NUMBER
OF CREDIT HOURS OF MATHEMATICS EDUCATION

Hours of mathematics education 0 -2 3 -k 5 up

Number of teachers 14 22 17
Adjusted mean 11.43 11.48 11.33
TABLE VII

ANALYSIS OF VARIANCE WITH DISPROPORTIONALITY FOR NUMBER
OF CREDIT HOURS OF MATHEMATICS EDUCATION USING
COMPUTATION AS CRITERION VARIABLE

Sum of SQuares Mean

_ Sources of Variation ‘ daf Unadjusted Adjusted Square
Hours of mathematics education 2 4.6530  1.1030  0.5515
Levels : 2 11k.7W77 111.1977  55.5986
Interaction L 7.0757 10.6257  2.6564
Within by 72k .2587 | 16.460L
Totél 52 850.7351

F2’4uﬂburs of Mathematics Education = 0,03

FE,AuLevels = 3.58*

Fu,uhInﬁeraction = 0.16

were the smallest ones found during the study. The maximum range was
only 0.37; the F-ratios were not significant. The mean scores for the
subgfoups were so close to each other and the F-ratios so small that

there appeared to be no real differences among the subgroups.
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TABLE VIII

ANALYSIS OF VARIANCE WITH DISPROPORTIONALITY FOR NUMBER OF CREDIT
- HOURS OF MATHEMATICS EDUCATION USING PROBLEM SOLVING
. AND CONCEPTS AS CRITERION VARIABLE

. -Sum of Squares Mean
Sources of Variation ar Unadjusted Adjusted Sguare
Hours of mathematics education 2 2.6696 | 0.2199 0;1100
Levels | 2 50.8456  57.3959  26.6960
Interactioﬁ : L 14,9836 17.4333% 4.3583
Within | W b36.5749 , 9;9222
Total 52 51%.0737

F2,uhHours of Mathematics Education = 0,01
Fe)uhLevels = 2,89
Fu,uhlnteraction = 0.4k

Recency of mathematicsbcourse was one of the independent variables.
An attempt was made‘to determine whether this variéble'was significantly
related to student achievement. The ranges of the mean scores among
the three subgroups were large--2.60 for Computation and 3.09 for

Problem Solving and Concepts. Tables IX and X show similar relations

TABLE IX

MEAN ARITHMETIC COMPUTATION FOR RECENCY OF MATHEMATICS COURSE

o Through 1946 - 1962
Recency of mathematics course 1945 1959 on
Number of teachers | 18 15 20

Adjusted mean 1k4.65 16.50 13.90
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TABLE X

MEAN ARITHMETIC PROBLEM SOLVING AND CONCEPTS
FOR RECENCY OF MATHEMATICS COURSE

' Through 1946 - 1962
Recency of mathematics course 1945 1961 on

Number of teachers 18 .20 15
Adjusted mean 11.31 12.89 9.80

among the mean scores. In each case the middle group had the highest

score, the group with the oldest mathematics course scored‘second, and
the group having the most recent mathematics course had the lowest mean
score. Tables XI and XII indicate that the differences were statistic-

ally significant for Problem Solving and Concepts but were hot

TABLE XI

ANALYSIS OF VARIANCE WITH DISPROPORTIONALITY FOR RECENCY OF MATHEMATICS
COURSE USING COMPUTATION AS CRITERION VARIABLE

Sum of Squares Mean
Sources of Variation dar Unadjusted Adjusted Square
Recency of mathematics course 2 29.0153 56.3182 28.1591
Levels 2 10k4.5299 131.8328 65.9164
Interaction L 176.6798 149.5769 37.3942
Within L 525,3910 11.9%07
‘Total 52 635.8159

F, yyRecency of Mathematics Course = 2.36
)

*
FejuuLevels = 5,52

%
Fh,uhInteraCtlQn = 3 015
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TABLE XII

ANALYSIS OF VARIANCE WITH DISPROPORTIONALITY FOR RECENCY GF MATHEMATICS
COURSE USING PROBLEM SOLVING AND CONCEPTS AS CRITERION VARIABLE

: . » Sum of Squéres Mean
Sources of Variation ‘ af Unadjusted Adjusted Square
Recency of mathematics course 2  8l.k973 82.3130 hl;l565
Levels 2 6l . 3695, 65.1852 32,5926
Interaction | L 46.9563 - 46.1k06  11.5%52
Within : L 318.0683 7.2288

Total 52 510 .891k4

Fz,uhRecency of Mathematics Course = 5.69*
Fz,uuLevels = 4.51.*
Fu,uulnteraction = 1.60
significant for Computation. Therefore, for Problem Solving and
Concepts the probability of by chance obtaining among the three groups
established on recency of mathematics course differences as large as
the differences obtained is less than 0.05. None of the F-ratios for
Computation was significant, but this is the one that came closest.
The hypotheses of no significant difference among groups established
by recency of mathematics courSe was rejected for Problem Solving and
Concepts and was not reJected for Computation. Therefore, there is
probably & significant relationship between recency of mathematics
course and teacher effectiveness as‘measured by student achievement
gain on the Arithmetic Problem Solving and Concepts subtest of MAT.
Another set of hypotheses was concerned with the relationship of

the recency of a teacher's last mathematics education course to the
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achievement of his students in arithmetic. The ranges of the means were
1.61 for Computation and 2.29 for Problem Solving and Concepts. A sur-

prising phenomenon exhibited itself in Tables XIII and XIV. The more

TABLE XIII

MEAN ARITHMETIC COMPUTATION FOR RECENCY
OF MATHEMATICS EDUCATION COURSE

‘ Through 1954 - 1963
Recency of mathematics education course 1953 1962 on
Number of teachers 16 20 - - 17
Adjusted mean 15.56 15,41 13.95

TABLE XIV

MEAN ARITHMETIC PROBLEM SOLVING AND CONCEPTS FOR RECENCY
OF MATHEMATICS EDUCATION COURSE

, Through 1955 - 1963
Recency of mathematics education course 1954 1962 on
Nﬁmber of teachers 18 18 17
AdJjusted mean 12.26 11.94 9.97

recent a group's last mathematics education course, the lower their mean
score was., However Tables XV and XVI'present evidence that these
results were significant only in the case.of Problem Solving and
Concepts. ' The F—rétiﬁ‘was significant for Problem Solving and Concepts
so the hypothesis of no significant differences among the groups was
rejected for this criterion, but a nonsignificant F-ratio for Computation

resulted in the hypothesis not being rejected for Computation. These



findings give substance to the reaction that there is a significant
relationship between recency of mathematics education course and

average student achievement gain ‘on Problem Solving and Concepts.

TABLE XV

ANALYSIS OF VARIANCE WITH DISPROPORTIONALITY FOR RECENCY OF MATHEMATICS
EDUCATION COURSE USING COMPUTATION AS CRITERION VARIABLE

Sum of Squares Mean
Sources of Variation df Unedjusted Adjusted Square

" Recency of mathematics education course 2 '22.9277 26.8892 13.4446

Levels - | 2 11h.7477 118.7092 59.3546
Interaction 4 137,2852 133.3237 33.3309
Within Ly  575,7746 13,0858
Total 52 850.7351

Fe,uhRecency of Mathematicé Education Course = 1.03
Fe,huLevels = 4.54*
thhhlnteraction = 2,55 |

The relationship between teacher effectiveness and recency of
education course was also inwstigated. The ranges of the mean scores
among the three subgroups differed substantially--1.2T7 for Computation
and 2.23 for Problém Solving and Concepts. The relation between the
mean scores in Tables XVII and XVIIT is the same as the relation found
fo:”recency of mathematics education course, vThe group with the 6ldest
education course had the highest mean score and the group with the most
recent education course had the lowest mean score. The evidence in
Tables XIX and XX indicate that these differénces wefé not statistic-

ally significant. The hypotheses of no significant differences



among the groups was not rejected because neither F-ratio was greater
than 3.21 as would be nécessary for the null hypotheses to be»rejected,
at the 0.05 level. The findings supported the conclusion of no signifi=-
cant relationship between recency of education course and teacher

effectiveness.

TABLE XVI

ANALYSIS OF VARIANCE WITH DISPROPORTIONALITY FOR RECENCY OF
MATHEMATICS EDUCATION COURSE USING PROBLEM SOLVING -
AND CONCEPTS AS CRITERION VARIABLE

Sum of Squares Mean
Sources of Variation df Unadjusted Adjusted Square

Recency of mathematics education course 2 43,1142 52,5111 26.2556

Levels 2 59.&56 69.2425 34,6212
Interaction L 90.3692 80.9723 20.2431
Within | L 320, 7h4T T.2897
Total 52 514,0737

*

F, ) Recency of Mathematics Education Course = 3.60
3
- ¥
FE’M_{_LeVGlS = )4' 075

*
‘Fu’hulnteractlon = 2,78



TABLE XVII

MEAN ARITHMETIC COMPUTATION FOR RECENCY OF EDUCATION COURSE

: Through 1957 - 196k
Recency of education Course 1956 1963 on
Number of teachers 14 17 22
Adjusted mean 15.93 14,80 14,66

TABLE XVIII

MEAN ARITHMETIC PROBLEM SOLVING AND CONCEPTS
FOR RECENCY OF EDUCATION COURSE

Through 1960 ~ 1964
. Recency of education course 1959 1963 on
Number of teachers 16 15 22

Adjusted mean 12.67 "11.55 10.44




TABLE XIX

37

ANALYSIS OF VARIANCE WITH DISPROPORTIONALITY FOR RECENCY OF EDUCATION
COURSE USING COMPUTATION AS CRITERION VARIABLE

- o Sum of Squares Mean
Sources of Variation af Unadjusted AdJjusted Square
Recency of education course 2 6.77L6 14 .9669 7.4834
Levels 2 122,774 130.969%  65.4847
Interaction L 117.9343 109.7390 27.4348
Within L 629.8090 14,3138
Total 52 877.2890

F, ), Recency of Education Course = 0.52
, _

*
Fe,uuLeVElS = ll' ° 57

Fu’uulnteraction = 1.92



TABLE XX

ANALYSIS OF VARIANCE WITH DISPROPORTIONALITY FOR RECENCY OF EDUCATION
COURSE USING PROBLEM SOLVING AND CONCEPTS AS CRITERION VARIABLE

: Sum of Squares Mean
Sources of Variation df Unadjusted AdJusted Square
Recency of education course 2 38, k740 45,1635 22.5818
" Levels : 2 63.3776 T0.06TL  35.0336
Interaction = . | L 96.4913 89.8018 22,450k
Within , Ly 311.1265 7.07T11
Total 52  509.4694

Fejhhﬁecency of Education Course = 3.19
FEthLeyels = 4,95 *
Fh’hhlnteraction = 3.17.*

Another set of hypotheses dealt with the influence of the number
of years of teaching experience of a‘teacher on the achievement of his
students. At 2.70 for Comﬁutation and 1.62 for Problem Solving and -
Concepts, the ranges of the ﬁean scores among the three subgroups were
mediocre in size, Froﬁ Table XXI it is observed that for Computation
the mean scores increased as the number of years of teaching experience
increased. However, neither F-ratio was even half as large as. would
have been necessary for significance at the 0.05 level. Therefore, the
hypothesis of no significant differences among the means was not
rejected. This lends substance to the conclusion that the number of
years of teaching experience of a teacher does not significantly

influence his student's achievement.



TABLE XXI

MEAN ARITHMETIC COMPUTATION FOR NUMBER OF YFARS
OF TEACHING EXPERIENCE
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‘Years of teaching experience =~ - 1 -6 7 - 19 20 up
Number of teachers 7 20 18 13
Adjusted mean 14.06 1%, 7h 16.76
TABLE XXII
MEAN ARITHMETIC PROBLEM SOLVING AND CONCEPTS FOR NUMBER
OF YEARS OF TEACHING EXPERIENCE
Years of teaching experience 1 -4 5 ~ 15 16 up
Number of teachers 18 1k 19
Adjusted mean : : 11.56 10.35 11.97
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TABLE XXIII

ANALYSIS OF VARIANCE WITH DISPROPORTIONALITY FOR YEARS OF TEACHING
EXPERIENCE USING COMPUTATION AS CRITERION VARIABLE

Sum ofy Squares Mean
Sources of Variation ' af Uhad,justed Adjusted Square
Years of teaching experienée 2 11.8193 52,4514 26,2257
Levels | 2 133 6420 17h.2781  87.1370
Interaction . ' l#~ 114 .4897 73.6576  18.464k4
Within k2 @368 1k.610
Total . 50 875.5898

F, 42Yea,rs of; Teaching E xperience = 1.80
=) *
* .
Fe,ueLevels = 5.90

Iﬂ,heInteraction = 1,26
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TABLE XXIV

- ANALYSIS OF VARIANCE WITH DISPROPORTIONALITY FOR YEARS
OF TEACHING EXPERIENCE USING PROBLEM SOLVING
’ - AND CONCEPTS AS CRITERION VARIABLE

e

Sum of Squares Mean

So&rces:of Variation ' "df TUnedjusted . Adjusted  Square
Yearé of teaching experience 2 25,2499 22,7846  11.3%92%
Levels 2 69.6218 67.1565 33,5782
Interaction k 67.8367 70.3020  17.5755
Within ko 346 .4862 8.24k97
Total : ‘ 50  509.1947

Fz,uaYears of Teaching Experience = 1.38
Fa,ueLevels = 4,07 *
Fh,ualnteraction = 2,13‘

One set of hypotheses stated that there is no significant differ-
ence (0.05) in the third grade achievement gain of students of teachers
in the three groups established by using the amount of graduate credit.
The ranges of‘the mean scores among the three groups were small--0.77
for Computation and 1.15 for Problem Solving and Concepts. This
indicated that the differences were probafly not significant. Tables
XXVII and XXVIII confirm {hat indeed the differences were not signifi-
cant. Thus, the hypotheses wefe not rejected. ‘The evidence supporfed
the conclusion that number of hours of graduate credit was not signifi-
cantly related to teacher effectiveness. However, Tables. XXV and XXVI
reveal that for the particular group of teachers studied the téachers
with some graduate credit but not a masters degree were the most

effectivq.



TABLE XXV

MEAN ARITHMETIC COMPUTATION FOR NUMBER
' OF HOURS OF GRADUATE CREDIT

L2

‘Hours of graduate credit 0 1 -29

30 up
Number of teachers 13 17 24
Adjusted mean 14.67 15.44 15.06 .

TABLE XXVI
MEAN ARITEMETIC PROBLEM SOLVING AND CONCEPTS FOR NUMBER
" OF HOURS OF GRADUATE CREDIT

Hours of gréduate credit , 0-5 6 - 29 30 up
Number of teachers 19 J11 24
AdJusted mean 11.10 o 12.25 11.27




TABLE XXVII
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ANALYSIS OF VARIANCE WITH DISPROPORTIONALITY FOR HOURS OF GRADUATE

CREDIT USING COMPUTATION AS CRITERION VARIABLE .

Sum of Squares Mean
Sources of Variation ar Unadjusted Adjusted Square
Hours of graduaste credit 2 17.%255 L, 3604 2.1847
Levels 2 124 ,3047 111.2486  55.6243
Interaction 4 128.3143 141 .3704 35,3426
Within 45 607.8634 13.5081
Total 53 877.9078

0.16

F2,A5Hours of Graduate Credit =

N *
FeyusLevels = 4,12

*
Fujhslnteractlon = 2,62 |
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TABLE XXVIII

ANALYSIS OF VARIANCE WITH DISPROPORTIQNALITY FOR HOURS
OF GRADUATE CREDIT USING PROBLEM SOLVING
- AND CONCEPTS AS CRITERION VARIABLE

- Sum of Squares Mean
Sources of Variation df Unadjusted AdJjusted Square
Hours of graduate credit 2 6.8781 9.TO6h 4 .8532
Levels : 2 59.1628 61.9911 30.9956
Interaction . X 56.3925  53.56h0  13.3910
Within 45 391.76é8 8.7058

Total 53 514.1960

F), )cHours of Graduate Credit = 0.56
S5
: *

»Fu’hslnteractlon = 1.54

The eighth set of hypotheses was concerned with the influence of
the teachers' pleasure in teaching arithmeitc on the achievement of
their pupils in arithmetic. .Neither range of the mean scores among the
three subgroups was large--1.79 for Computation and 1.59 for Problem

Solving and Concepts. Tables XXIX and XXX show that the group rating

TABLE XXIX
MEAN ARITHMETIC COMPUTATION FOR PLEASURE IN TEACHING ARITHMETIC

Pleasure in teaching arithmetic 1 2 3 - 10

Number of teachers 11 -'27 17
Adjusted mean ‘ k.60 15.87  1h.08

arithmetic as the course they received the most pleasure from teaching

made the lowest mean score in one case and made the middle mean score
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in the other case. However, Tables XXXI and XXXII present'evidence that
the differences were ﬁot statistically significant for either Computa-
tion or Problem Solving and Concepts.- The hypotheses of no significant
differences among groups were not rejected since neither F-ratio was
large enough for significance.at the 0.05 level. The results suggested
that the pleasure a teacher receives from teaching a course had no

practical influence on his effectiveness in teaching that course.

TABLE XXX

MEAN ARITHMETIC PROBLEM SOLVING AND CONCEPTS
FOR PLEASURE IN TEACHING ARITHMETIC

Pleasure in teaching arithmetic 1 2 3 - 10
Number of teachers . 11 27 . 17

Adjusted mean 10,59 11.31 12.18




46

TABLE XXXI

 ANALYSIS OF VARIANCE WITH DISFROPORTIONALITY FOR PLEASURE IN TEACHING
ARITHMETIC USING COMPUTATION AS CRITERION VARIABLE

Sum of Squarés Mean

Sources of Variatioﬁ ' daf Unadjusted Adjusted Square
Pleasure in teaching arithmetic 2 h3.2228 36,2307 18.115k4
Levels 2  120.,8027 113.8106 56,9053
Interaction L 16.8977 23,8898 5.,9724
Within k6 698.4935 15.1846
Total - 5k 879.4166

F2 l*6Ples.sure in Teaching Arithmetic = 1.19
J
. *
F2,A6Levels = 3,75

Fh,héInteraqtlon = 0.39



TABLE XXXII

ANALYSIS OF VARIANCE WITH DISPROPORTIONALITY FOR PLEASURE
IN. TEACHING ARITHMETIC USING PROBLEM SOLVING
AND CONCEPTS AS CRITERION VARIABLE

b7

Sum of Squares

Sources of Variation | af Unadjusted Adjusted g:i:re
Pleasure in teaching arithmetic 2 7.6650  17.1218 8.5609
Levels ; | 2 60.6653 70.1221 35.0610
Interaction ‘ » 273711 17.9185 4786
Within o R hé 420.1116 9.1329
Total | | | 54 515.8129

F, ,gPleasure in teaching arithmetic = 0.9
b
' %
F2,h6Levels = 3,8k

Fh’hélnteraction = 0.49

TABLE XXXIII

MEAN ARITHMETIC COMPUTATION FOR CONFIDENCE IN TEACHING'ARITHMETIC

Confidence in téaching arithmetic 1 2 3 - 10

Number of teachers | 17 21 17 .

Adjusted mean : 1b.67 15.68 14 .69

]



48

The last set of hypotheses dealt with the effect of the teachers'
confidence in teaching arithmetic on their students' achievement. The

size of the ranges of the mean scores in Tables XXXIII and IIIIV--1.0l

TABLE XXXIV

MEAN ARITHMETIC PROBLEM SOLVING AND CONCEPTS
FOR CONFIDENCE IN TEACHING ARITHMETIC

Confidence in teaching arithmetic 1 2 3 - 10
Number of teachers ' 17 21 17
Adjusted mean | 11.09 10.9%  12.38

for Computation and 1.4+ for Problem Solving and Concepts--suggested
that the differences were not significant. However, it is interesting
to note that the feachers who rated arithmetic as the course they had
the most confidence in teaching did not have the highest mean score for
either set of scores. The F-ratios in Tables XXXV and XXXVI were not
large'enough to rejecf the hypotheses of no significant differences
among the thrée subgroups. A conclusion of no significant relationship
between conridence in teaching arithmetic and effectiveness in teaching

arithmetic was Jjustified.
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TABLE XXXV

ANALYSIS OF VARIANCE WITH DISPROPORTTIONALITY FOR CONFIDENCE IN
TEACHING ARITHMETIC USING COMPUTATION AS CRITERION VARIABLE

: » Sum of Squares Mean
Sources of Variation df = Unadjusted Adjusted Square
Confidence in teaching arithmetic 2 2.8452 12,1487 6.07hh
Levels 2 120.8027 130,1062 65,0531
Interaction 4 43,0762 33.7727 8 4432
Within | . L6 712.6925 15.4933

Total - 5k 879.4166

F2 héconfidence in Teaching Arithmetic = 0.39
L %.20"
F2’h6ievels = 4,

Fu,hélnteractlon = 0,54



TABLE XXXVI
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ANALYSIS OF VARIANCE WITH DISPROPORTIONALITY FOR CONFiDENCE
IN TEACHING ARITHMETIC USING PROBLEM SOLVING

- AND CONCEPTS AS CRITERION VARIABLE

Sources of Variation ! ‘ af

Confidence in teaching arithmetic 2

Levels _ -2
Interaction | , s
Within R
Total _ - 54

Sum of Squares , Mean
Unadjusted Adjusted Square’
21.9970 22.4164 11.2080
60,6653 61.0844  30.5422
16.1517 15.7326  3.9332
416.9989 9.0652
515.8129

F, 46Confidence in Teaching Arithmetic = 1.2L4
, ,

: *
Fe’u6Levels = 3,37
Fh’uslnter?ctlon = O.4h4

i
]
i
|
!
i
{



~ Significance of Interaction Between Selected Independent Variables

The statistical analysis of the significance of the interaction
between selected independent variables (page lQ) is presented below.
For each pair of variables the first table shows how the subjects were
divided into groups. Except for the first pair of variables, the
second table reports the analysis of veriance based on Computation to
check for significant interaction between the variables. There is no
such table for the first pair of yariables. For each pair of veriables
bthe last table reports the analysis of variance based on Problem Solving
and Concepts to check for significant interaction between the variables.

If an interpretive paragraph were presented with each pair of
variables, it would of necessity be almostiidentical to the following
paragraph The rebetition would be boring. Therefore, the follow1ng
paragraph is the 1nterpret1ve paragraph for the tables of all selected |
pairs of 1ndependent variables. |

gﬁot a single:significant interaction was found among the selected
ones tested. In fact, none of the F-ratios for 1nteraction was even
close to the number needed for s1gnificance at the O 05 level, which was
the!level of 51gniiicance arbitrarily selected before the analy51s of
theﬂdata. Thus, for each of the five pairs of independent variables the
" hypotheses of no significant interaction‘between‘variables were not
rejected. These findings gave substance to the reaction that for each
aof the selected pairs of variables, each variable is additive with

respect to the other variable with which it was paired,
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TABLE XXXVII

DIVISION OF SUBJECTS BY RECENCY OF MATHEMATICS COURSE
 AND RECENCY OF MATHEMATICS EDUCATION COURSE

, Through 1951
Fecency of mathematics course 1950 » on
! ‘ :

Number of teachers 22 30
{

| | " Through 1958
Becency of mathematics education course 1957 on
Number of teachers 22 30

TABLE XXXVIII

ANALYSIS OF VARIANCE WITH DISPROPORTIONALITY FOR INTERACTION OF RECENCY
' OF MATHEMATICS COURSE AND RECENCY OF MATHEMATICS EDUCATION COURSE
USING PROBLEM SOLVING AND CONCEPTS AS CRITERION VARTABLE

, Sum of Squareé Mean
Sources of Variation . df UnadJjusted Adjusted Square
Recency of mathematics course 1 - 0.3505 1.86636 1,5638

Recency of mathematics education course 1  6.0267 T.5400 7.54%00

Interaction ' ‘1 24,9975 23.48k2  23.4842
Within 48 L478.0190 ; 9.9587
Total 51 509.3937

Fl’hBInteractlop = 2.3%6
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TABLE XXXIX

DIVISION OF SUBJECTS BY RECENCY OF MATHEMATICS COURSE
AND NUMBER OF CREDIT HOURS OF MATHEMATICS

‘ ‘ Through 1945 - 1960
Recency of mathematics course 194k 1659 on
Number of teachers 17 18 18
Hours of mathematics 0 -3 Y - 6 T up

_ Number of teachers 12 16 25

TABLE XL

ANALYSIS OF VARIANCE WITH DISPROPORTIONALITY FOR INTERACTION OF
RECENCY OF MATHEMATICS COURSE AND HOURS OF MATHEMATICS
USING COMPUTATION AS CRITERION VARIABLE

. Sum of Squares Mean
Sources of Variation af Unadjusted Adjusted Square
Recency of mathematics course 2 39,2196 37,0069 18.5034
Hours of mathematics 2 59.6390 57.4263 28,7132
Interaction | 4 11.7138 13.9265 3.4816
Within 44 725,243k 16,4628
Total 52 835.8159

Fu’uhlnteractlon = 0.21



TABLE XLI

54

ANALYSIS OF VARIANCE WITH DISPROPORTIONALITY FOR INTERACTION OF RECENCY
OF MATHEMATICS COURSE AND HOURS OF MATHEMATICS USING PROBLEM
SOLVING AND CONCEPTS AS CRITERION VARIABLE

Sum of Squares

. v Mean
Sources of Variation . af Unadjusted Adjusted Square
Recency of mathematics course 2 32,6045 29.1726 14,5863
Hours of mathematics , 2 21.1663 17.754% 8.8772
Interaction Y - 0.7651 2.6666 0.6667
Within Ly 457.6659 10.4060
Total . 52 510.89L4
Fh,uhlnteraction = 0.00

TABLE XLII

DIVISION OF SUBJECTS BY RECENCY OF MATHEMATICS
.COURSE AND YEARS OF TEACHING EXPERIENCE
Through 1945 - 1961

Recency of mathematics course 194k 1960 on
Number of teachers 17 16 16
Years of teaching experience 1-5 6 - 20 21 up
Number of teachers 18 20 11




TABLE XLIII

22

ANALYSIS OF VARIANCE WITH DISPROPORTIONALITY FOR INTERACTION OF RECENCY

OF MATHEMATICS COURSE AND YEARS OF TEACHING EXPERIENCE

USING COMPUTATION AS CRITERION VARIABLE

Sum of Squares

Sources of Vafiation af Unadjusted AdJusted gzi:re
Recency of mathematics course 2 46,6855 60 .6007 30 .3004
Years of teaching experience 2 3.4604 17.3846 8.6923
Interaction b 52,7976 38.882h  9.7206
Within - | 40  725.5205 | 18.1380
Total 48 §28.4729

Fh,uolnteractlon = 0.54

TABLE XLIV

ANALYSTS OF VARIANCE WITH DISPROPORTIONALITY FOR INTERACTION OF RECENCY
OF MATHEMATICS COURSE AND YEARS OF TEACHING EXPERIENCE USING
PROBLEM SOLVING AND CONCEPTS AS CRITERION VARIABLE

Sum of Squares Mean
Sources of Variation _ daf - Unadjusted AdJusted Square
Recency of mathematics course 2 34,1490 77 .2107 38.6054
Years of teaching experience 2 16.3201 59.3818 29,6909
Interaction L 52.0917 9.0300 2.2575
Within ' _ Lo  ko1.5567 10.0389
Total 48  504,1175

Fu,hoInteractlon = 0.22



TABLE XLV
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DIVISION OF SUBJECTS BY RECEﬁCY OF MATHEMATICS EDUCATION
COURSE AND YEARS OF TEACHING EXPERIENCE

: Through . 1960
Recency of mathematics education course 1959 on -
Number of teachers 22 27
Years of teaching experience l1-~10 11 up
Number of teachers ‘ - 29 20

TABLE XLVI

ANALYSIS OF VARIANCE WITH DISPROPORTIONALITY FOR INTERACTION OF RECENCY
OF MATHEMATICS EDUCATION COURSE AND YEARS OF TEACHING EXPERIENCE
’ USING COMPUTATION AS CRITERION VARIABLE

3 . Sum of Squares Mean

Sources of Variatioh df Unadjusted Adjusted Square

Recency of mathematics education course 1 12,3568

Years of ﬁeaéhjng experience 1 7.2402
Interaction 1 58.0578
Within 4 45 766.6155
Total | ' ' 48 8kk,2703

31.6604  31.660k4
26.5438 26.5438
38,7542 38,7542

17.0359

Fl;uslnteractlon = 2,27
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TABLE XLVII

ANALYSIS OF VARIANCE WITH DISPROPORTIONALITY FOR INTERACTION OF RECENCY
OF MATHEMATICS EDUCATION COURSE AND YEARS OF TEACHING EXPERIENCE
USING PROBLEM SOLVING AND CONCEPTS AS CRITERION VARIABLE

} ‘ , _ Sum of Squarés Mean
Sources of Variation o df Unadjusted Adjusted Square

Recency of mathematics education course 1 9.8967 7.1580 7.1580

Years of teaching experience 1 2,7h62 0.0075 0.0075
Interaction » "1 22,5371 25,2758 25.2758
Within | 45 L72.3235 ‘ 10.4961
Total _ : 48 507.503h4
Fl,usInteractlon = 2,41
TABLE XLVIII
DIVISION OF SUBJECTS BY RECENCY OF EDUCATION
. COURSE AND HOURS OF GRADUATE CREDIT
. : Through 1961 - 195
Recency of education course ' 1960 1964 on
Number of teachers vv v ' 18 18 16
Hours of graduate credit 0 -5 6 - 29 30 up

Number of teachers i7 11 24




TABLE XLIX
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ANALYSIS OF VARIANCE WITH DISPROPORTIONALITY FOR INTERACTION OF RECENCY

OF EDUCATION COURSE AND HOURS OF GRADUATE CREDIT USING

COMPUTATION AS CRITERION VARIABLE

Sum of Squares Mean
Sources of Variation ar Unadjusted Adjusted Square
Recency of education course 2 LY 8669 59.9955 29.9978
Hours of graduate credit 2 6.5292 21.6578  10.8289
Interaction L 32,5454 17.%168 4 3542
Within 43 T91.9031 18.4164
Total | 51 875.84h7

EA’LBInteraction = 0.24

TABLE L

ANALYSIS OF VARIANCE WITH DISPROPORTIONALITY FOR INTERACTION OF RECENCY
OF EDUCATION CQURSE AND HOURS OF GRADUATE CREDIT USING PROBLEM
" SOLVING AND CONCEPTS AS CRITERION VARIABLE

Sum of Squares

Sources of Variation df  Unadjusted AdJusted g:ine

Recency of education course 2 48,8467 52.8778 26 4389
Hours of graduate credit 2 6.9635 10.9946 5.4973
Interaction ' L4 28,5874 2k 5563 6.1591
Within 43 k23,4399 9.847h
Total | 51 507.8375

Fh’hjlnteractlon = Q.b2



29

. Summary

The results of checking the nine vafiaﬁles for significant effects
on teachér effectiveness in third grade arithmetic ﬁere disappointing.
Psing average student achievement gain on MAf,Arifhmetic Computation as
the critetria of teacher effectiveness, no significant differences (0.05)
wére found among the three groups eshablished by use of each variable
indi&iaualiy. When average sfudent achievement‘gain on MAT Arithmetic
Problem Sqlving and Concepts was the criteria of effective.teaching,
there were significant differences for recehcy of mathematics course
and recency of mathematics education course but none for the other
seven variables.

In the majority of the tests no significant difference was found.

There are two explanations other than chance for this. There may be no
relationship or the relationship may be too sma%l to be detected by
thié study. The number of things contributing to successful teaching
may be so large that the effect of a single variable isvminute° In any
case, the results indicate that a composite of several variables should
be tested in another study. |

In the two caées where significant differences wefe found, the
adjusted meahﬁ were not as expected. For both recency of mathematics
courséiand recency of mathematics education course, the group with the
lowest average Problem Solving and Concepts score was the group with the
most recent training. For recency of mathematics education course the
ordering of scores waé such that the more recent the course for a
group the lowér the groups average Problem Solving and Concepts score.

At first it was thought that these odd results might be explained by

interaction wiﬁh teaching experience, but when computed these
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interactions did not prave to‘be sigﬁificant. An unjustified guess is
that the results may be caused by the fact that the arithmetic subtests
of MAT test the mathehatics of 15 years ago. Therefore, the teachers
with the most recent training may not emphasize the capabilities tested
by MAT.,

Interaction between variables could suggest composites which would
be interesting to study because of the possihility that several
variables together might make an appreciable contribution to teacher
effectiveness. No significant interactions were found among those
studied, so no suggestions for further study were obtained. It should
be noted that the precision of these analyses of variance was not as
great as for those involving levels,

The F ratios for levels were reported although they were not used
for hypothesis testing. It is interesting to note thet of these 18
F ratios for levels only one was not significant at the 0.05 level.
Since the variable used to determine levels should correlate with the
criterion as highly as practical, this provides some justification for
the choice of pre-test scores to determine levels. At least, it shows
that in all but one case a significant relation exist.

A significant F was obtained for interaction between levels and
the independent variables in only four of the 18 cases. Unless differ-
ent subjJects are taught by different teachers and students are grouped
on the basis of their ability in that particular subJject, significant
interaction could not bevused in a practical situation. Therefore, it
is of theoretical interest only with the present erganization of

elementary schools.



CHAPTER IV
IMPLICATIONS
Summary

The present study dealt with the relation between teacher effect-
iveness in third grade arithmetic as measured by average student
achievement gain on the two arithmetic subtesté of MAT and the following
 independent variables:

1; Number of credit hours in mathematics.
2. DNumber of credit hours in mathematics education.
3. Recency of mathematics course.
4, Recency of mathematics education course.
5. Recency of education course.
6. Years of teaching experience.
Number of hours of graduate credit.

7.
6. Pleasure in teaching arithmetic.
9. Confidehce in teaching arithmetic.

A random sample of 100 third grade teachers for the 1965-66 school
.year in the Oklahoma City Public Schools was sent a questionnaire to
obtain measures of the independent variables. For these teachers' third
grade students the Arithmetic Computation scores and the Problem Solfing
and Concepts scores from the September and October 1965, administratioﬁ

of MAT and the same scores from the September and October, 1966, admin-

istration for the same students as fourth graders were collected from

6L



the files of the testing office of the Oklahoma City Public Schools;

The third grade tests were used to divide the teachers into three groups
on the basis of the average initial achievement of their students. Both
the third and fourth grade tests were used to determine average student

achievement gain‘for each teacher.,‘ |

At this stage only 55 teachers were left in the s%udy'group because
some teachers did not respond to the gquestionnaire and insufficient test
data excluded others. A median test of teaching experience and a t-test
of average student achievement gain failed to find a significant differ-
ence between the study group and the teachers in the original sample of
lOO but not in the study group. Thus, the assumption that the study
group was a representative sample of the teachers of third grade
students in the Oklahoma City Public Schools was given sdme support.

The test-retest reliability of questions eight and nine from the
questionnaire gave a Pearson r of 0.76 for pleasure in teaching arith-
metic and a Pearson r of 0.8l for confidence in teaching arithmetic.

The reliability was Jjudged high enough to use for dividing the teachers
into three groups by these qﬁestions.

To assess the significance of the relationship between each
independent variable and teachér effectiveness, initial achievement was
used to determine the levels for a treatments by'levels,design° This
gave a double classification which was analyzed by Patterson's method
for conducting analysis of variance when disproportionality is present
in a table. For each independent variable this analysis was conducted
once for each of the two arithmetic subtests of MAT.

Patterson's method was used again to check for a significant

interaction between the following pairs of wvariables:



1. Recency of mathematics course.

Recency of mathematics education course.

2. Number of credit hcurs in mathematics.

Recency of mathematics course.

‘ 3. Recency of mathematics course.
Number of years of teaching experience.
4, Recency of mathematics education course.
Number of years of teaching experience.

5. Recency of education course.

Number of hours of graduate credit,
A significant relationship was found between teacher effectiveness
as measured by average student gain scores on the Arithmetic Problem
Solving and Concepts subtest of MAT and the following_independent varia-
bles:
1. Recency of mathematics course.
2. Recency of mathematics education course.
Surprisingly, the teachers having the most recent courses weretthe least
effective according to this measutre. For these séme two variables no
significant relationship was found when the criterion of teacher effect-
iveness was average student achievement gain oﬁ the Arithmetic
Computation subtest‘of MAT°

No significant relationship was found between teacher effective-
ness as measured by average student gain scores on elther Arithmetic
QOmputation or Arithmetic Proclem Solving and Concepts and the following
independent variables:

1. Number of credit hours in mathematics.

2. Number of credit hours in mathematics education.



3. Recency of education course.
4

. Years of teaching experience.

5. Number of hours of graduate credit.

6. Pleasure in teaching arithmetic.

7. Confidence in teaching

No significant interaction
variables:

1. . Recency of mathematics

Recency of mathematics

2. Number of credit hours

Recency of mathematics

3. Recency of mathematics

arithmitic.

was found between the following pairs

course.

education course.
in mathematics.
course.

course.

Number of years of teaching experience.

4, Recency of mathematics

education course.

Number of years of teaching experience.

5. Recency of education course.

Number of hours of graduate credit.

Theoretical Implications

One of the postulates stated: a teacher's effectiveness in

teaching a subJect increases as his preparation to teach the subject

increases. The two independent variables applying to this postulate

of

were number of credit hours in mathematics and number of credit hours in

mathematics education. Since no statistically significant differences

were found for these two independent variables, no evidence was found to

Support the postulate.

A related postulate stated:

A teacher's effectiveness in teaching
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a subject 1s positively related to the recency of his last course in the
subject. The independent variables associated with this postulate were
recency of mathematics course and recency of mathematics education
course. Significant differences for these two indegendent varlables
were found when the criterion was Problem Solving and Concepts but were
not foupd when Computation was the criterion. The differences were not
in the direction postulated. Thus, the coﬁclusion‘is that a significant
telationship exists between recency of preparation to teach a subject
and effectiveness in teaching the subject. However, the relationship is
not positive. .Perhaps confusien from changing tovthe modern mathematics
and the fact that MAT does not test the newer ideas in mathematics
aecounted for the group with the most recent coﬁrses‘having the smallest
average student achievement gain on Problem Solving and Concepts.'

Since no sigﬁificant difference was found for:the independent
variéble, recency of education course, no evidence was found to substan-
tiate the postulate: a teacher's effectiteness_in.positively related to
the recency of his last education sourse. |

Years of teaching experience was the independent variable that was
assoclated with the pestulate: a teacher's effeetiveness increases
during his first few years of teaching and then remains relatively
constant. No significant dlifferences were found for years ef teaching
experience so the postulate was not verified. jhus, this study p:odueed
no evidence of a significant relatiqnship'between_teeching experience
and teacher effectiveness. “

Another postulate was that a teacher's effectiveness is positively
related to the amount of graduate work completed. Since no significent

differences were found for the independent variable, hours of graduate



credit, £he pdstulate was not supported.

Two of the postuletes stated that a teacher's effectiveness in
teaching a course 1s positively relaﬁed to his pleasure in teaching the |
course and to his confidence in teaching the course. These postulates
were not substantiated by the study because no significant differences
were found for the corresponding independent variables, pleasure in
teaching arithmetic and confidence in teaching arithmetic.

The above statements that no evidence was found to verify a postu-
late do not mean that the postulate is not -true. Instead, they méan
that thls study did not produce any evidence that they were true. How-
;eyer, such a statement casts doubt on the vallidity of the postulate'for

.thiiﬁ grade arithmetic.

The results of this study were more in line with the results of the
other studles that found no relationship or only a slight relationship
between varlables such as those studied here and teacher effectiveness
than»with the theoretlical positions implied by thevactions of admiﬁis-
trators, colleges, and certification agencies. |

Since no significant interaction was‘found between the seleéféd“
pairs of variables, the postﬁlate of significant interaction for the
selected pairs was not supported. Thus, the reéUlté did not shoﬁ that
certain combinations of variables reinforce each other to make larger

contribution to effective teaching than either alone.
Implications for Future Research

A continuation of efforts to determine what mekes an effective
teacher appears to be requifed by the need for the information. The

discouraging results of the present study are not Justification for



cessation of the effort to determine what makes a teacher effective.

The portion of the study that revealed a significant relationship
between teacher effectlveness and recency of mathematics course and
between teacher effectiveness and recency of mathematics education
course yielded a surprising result. The groups having the most recent
courses had the lowest average student achlevement gain. This portion
of the study should be replicated.

Bacause of the poor showing by single variables used alone, a
cq@bosite»of several variables should be tried. This study did not
suggest any combinatignsa Regression analysis could be used to
determine a composite of several varlables. The relationship of the

composite variable to teacher effectiveness could then be determined.
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QUESTIONVATRE

~ Dear

The Research Committee of the Oklahome City Public Schools 1s cooperating with me in

the collection of data for & study of the teaching of elementary school mathematics.

It 1s hoped that the results of this study, and others that are similar, will contri.
bute to our efforts to improve the teaching of mathematics in the primary grades.

» As a part of this study, I respectfully request that you complete the following
questionnaire.

Your cooperation will be §reatly apprecilated.

Please answer all of the questions to the best of your ability since none of the
answers can be used unless all are completed.

1. I have a total of " (the number) credit hours in mathematics from a
college and/or university.

2. I have a total of (the number ) credit hours in the teaching of mathe-
metics from a college anﬁ]or university.

3. My last course for college or university credit in mathematics was taken in
’ (the year),

4. My last course for college or university credif in the teaching of mathematics
was taken in (the year).

5. My last course for college or university credlt in education was taken in
(the year).

6. I had (the number) years of teaching experience prior to this academic
year.

7. I have completed (the number) credit hours of graduate work.

B. Number the following courses from 1 to 10 in the order of the pleasure you receive
from teaching them. A "1" should appear by the course you receive the most pleasure
from teaching and a "10" by the course you receive the least pleasure from teaching.
Do not repeat a number or leave & blank empty.

Reading
__Arithmetic __Music __Science
Art A Penmanship T Social Studies
__Composition __Physical Education T Spelling

9. Number the following courses from 1 to 10 in the order of your confidence in
teaching them. A "1" should appear by the course you are most confident when teaching
and a "10" by the course you are least confident when teaching. Do not repeat a-

number or leave & blank empty. Reading
Arithmetic Music  Science

At T Penmanship ' T Social Studies

___Composition ___Physical Education . —__Spelling

'10. Please check to see that you have answered all questiohs,_then return the
questionnaire in the attached envelope. Thank you.
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COVER SHEET

Everyone is aware that teachers are busy
and that many demands are made upon their time.
There is little time to complete questionnaires.
However, the value of research on teaching is
well known. The number of responses will largely
determine the usefulness of the study I am
conducting. Thus, I ask you to take five minutes
of your valuablé time to complete the enclosed

questionnaire.



Dear

T

RELIABILITY QUESTIONNAIRE

I am grateful to you for responding to my questiommaire. Tt is

people like you who make educational research possible.

You are aware that all eduéational instruments need to possess a

high degree of reliabllity. I need to detefmine the rellability of

the last two questions on the questionnaire. Thus, T request thét you

answer the following questions and return this form in the enclosed

envelope.

8.

Nunber the following courses from 1 to 10 in the order of the
pleasure you receive from teaching them. A "1" should appear

by the course you recelve the most pleasure from teaching and

a "10" by the course you receive the least pleasure from teaching.
Do ESE repeat a number or leave a blank empty.

Arithmetic _ Music _____"Reéding
Art ___*_*fenmanship Science
Composition ___ Physical Education Social Science
| Spelling

Number the followlng courses from 1 to 10 in the order of your
confidence in teaching them. A "1" should appear by the course
you.are most confident when teaching and a "10" by the course
you are least confident when teaching. Do not repeat a number
or leave a blank empty. -

Arithmetic , Music Reading
Art Penmanship _, Sclence
Composition Physical Education ___Social Science

Spelling
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