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PREFACE 

Educational administrators must make decisions abdUt employing 
. ' ~ 

teachers, certification agencies must decide whom to certify to teach,. 

and colleges must make decisions concerning the curriculum for prospec-

tive teachtrso Ma.king these decisions would be facilitated by a theory 

of teacher effectiveness that had been validated by research~ Although 
' . 

the investigations of teacher effectiveness have been n,µmerous, the 

knowledge of the characteristics and preparation of an effective teacher 

is limited. 

Teacher effectiveness was the subject of this·study. The relation-

ship between selected.variables and teacher effectiveness in third grade 

arithmetic as measured by a~erage student gain scores on the two ~rith­

metic subtests of the Metropolitan Achievement Test, Elementary B~ttery, 

Form A, were studied~ 
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CHAPTER I 

INTRODUCTION 

The P.roblem 

Hundreds of re.search projects have i.nvestigated teacher effective­

ness. The articles and books that have been written on the topic are 

legion. Yet, the experimental results have been inconclusive. Ackerman 

(1) wrote on page 273, 11 ••• there is p,.ardly any conclusive evidence as to 

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, "No one appears to have developed a satisfactory 

working plan or system that can be used by personnel officers who must 

make judgments about teacher effectiveness." Woellner (25) wrote on 

page 181+, " ••• it seems apparent that teach~r=certifieat~on requirements 

need to be validated. o." What should be included in the preparation of 

a teacher? Should teachers be required to participate in in-service 

teacher education programs, to take 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 a 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, 

l 
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which cannot be measured directly at the pr~sent timei will be dealt 

with indirectly. It will be inferred from average student gain scores 

on a standardized achievement test in mathematics. The philosophical 

question of whether high student scores on standardized achievement 

tests is a desirable end of teaching is not dealt with in this study. 

It is anticipated that this study will contribute-to"e,p. understand= 
·, ... ,_ 

·, 

ing of the relationship between and among certain variables and teacher 

effectiveness. If enough studies produce similar results, they could 

help provide a. sound b9.sis for hiring and rewarding teachers. A know-

ledge of the relation between teacher effectiveness and graduate 

education could help justify 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 knownj it would be 

possible to plan a better college curriculum. 

Previous Research 

No research applying directly to the present study was found. 

However 3 there was research that dealt with some of the same variables 

and used student achievement as the criteriop of effective teaching. 

This research was included in the review of the literature. In additio~ 

two reports concerning criteria of teacher effectiveness were inclµded. 

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 pupil growth and achievement, which is usually 
expressed as pupil gain scores based upon achievement tests 
adrnini~'tered prior to instruction and a,gain a.t some subse= 
quent ~ate when a particular unit of iq$truction or course 



ha.s been completed. To most persons this criterion is 
considered a primary criterion against which all other 
criteria should be validated. 

As m~asured by the average achievement of their students, is there 

a significant difference between teachers? If no such difference exist~ 

no variables could be significantly related to the nonexistant differ= 

ence and 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 teachingj they found a signif= 

icant difference (0.01) among the instructors. 

Moss, Loman, and Hunt (15) studied teacher effectiveness in first 

year general college chemistry at 28 Land Gnant Colleges for a two year 

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

chemistry and Amer~ Council 2!!. Education Psychological Examination 

scores. No tests of significance were made, but an examination of the 

data obtained from these corrected scores suggested there was probably 

no signif9:ant 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 teaching experience seemed-more effective than those 

with 12 or more years of experience. 

Hughes (11) reported a study in which three physics tests were 

given to physics students in 29 secondary ~chools of different si.zes. 

Al though the results 1,rere not checked for level of significance, exam= 

ining the mean scores on each test indicated that teachers having a 

majo~ 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 small schools, Rostker (19) used student achievement on 
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several tests as the criteria of teacher effectiveness, Several tests of 

socia.l studies information were administered to the teachers o On page 

45 he wrote, 11!fhese 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 Boo teachers" The criterion for judging the work of 

teachers was the performance of ·their students on the Minnesota State 

Board Tests for 19320 Statistical techniques for determining the signi= 

ficance level of the results were not applied, When the teachers were 

classified as qualified or unqualified 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 qualified and those classified unqualified; however.? there was a. 

trend for the qualified teachers to be more effective in the more 

specialized subjects, The evidence suggested that the students of 

teachers with less than two yea.rs 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, 

Hall (10) studied two groups of 17 first year third, fourth, and 

fifth grade teachers" The teachers in one group were fully certified, 

those in the other group had a college degree but were onl.y provision= 

ally certified because they had not met, the professional 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 subtestso The 

number of hours of professional educatton was significantly (0,01) 
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related to achievement gain on the Paragraph Meaning, Word Meaning, and 

Spelling subtests. 

Barr (4) reported a study of 66 teachers in grades three 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 pe~formance on the New Stanford Arithmetic Test, 

Form V. 

In an uppublished doctoral dissertation Watts (22 ) reported a study 

in 13 school systems . The sixth grade student's scores on the Ca.ltl'ornia 

Achievement Test, E.l.emen-tarry, Comple~e-..J3attery, were predicted from a 

multiple regression equation using his scores on the £!lifornia Short-

~ ~ 2f. Mental !1!.turitr9 Lev:el Two, and the J:nd~ .2f. 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 t hrough s i x were included in the study because 

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 t he amount of change produced in t heir students . 

The studies of the relationship between preparation to teach a 

subject or information about a subje·c and eff'ectiveness in te-aclrl:rrg tlie 

subject were about equally divided between finding a significant 
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relationship and not finding a significant relationshipo The evidence 

seemed to suggest a. slight relat.i.onship, the magnitude of which depended 

upon the particular academic discipline O 

The study by Hall (10) indicated that professional education 

courses contributed significantly· to teacher effectiveness" However .)1 

the writer concluded that the experimental design ma.de it impossible to 

determine whether the differences were due to education courses or to 

the experience gained in student teaching" 

The onl.y s'tudy of recency of training did not find a rela,tionship 

between it and effective teaching, Only one of the three studies in 

which teaching experience was an independent variable found a relation 

between it a.nd teacher effectiveness, Thus, the evidence did not sup= 

port the cl.aim that recency of training and teaching experience were 

significantly related to teacher effectivenesso Likewise>' no relation= 

ship was found between graduate training and effective teachingo 

'Theoretical. Basis 

Even a casual glance at the catalogs of teacher education institu= 

tions or at the requirements for a teaching certificate will reveal 

certain theoretical implications, The colleges a.re attempting to 

provide effective teachers o ~fue certification requirements attempt to 

keep ineffective teachers from teachingo Thus, the colleges and certi= 

fication agencies are prompt-ed by a theory of what makes an effective 

teacher" The requirements imply that courses in a subject, area and 

courses in the methods of teaching the subject help produce effective 

teachers, 

Although the research.was inco:qclu.sive:i it indicated there was 
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probably a slight positive relationship 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 thi's was· due in 

part to the great differences in the teachers' opportunities to learn 

various subjects informallf. For example, the occasions for learning 

social studies informally were probably much more numerous than the 

occasions for learning physics informally. 

Many schools provide in=service training for their teachers. 

Several colleges and universities have off campus programs to keep 

teachers abreast of the developments in their field and in professional 

education. NU!l'.lerous agencies will pay teachers to attend summer scho9.L 

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 exceptiony ~~lary schedules for teachers are based 

on the theory that experience in teaching produces a more effective 

teacher. Hence 3 the theory warrants attention. : The re13earch surveyed 

did not support the theory when effectiveness was measured by student 

achievement. 

There is a trend for schools and certification agencies to require 

graduate work or a masters degree. Mo;st salary schedules re'tf,9,l'd teachers 

for graduate hours completed or for obtaining 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 
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graduate 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 teaoher will do a better job of teaching 

a course if he received pleasure from teaching the course or jf he is 

confident of his ability to teach the course-or both. This is based on 

a belief that the teacher will devote mare effort to a course he enjoys 

and that confidence will let him devote more of his attention to teach= 

ing the course to the students instead of to the course material.. NP 

research was found on these variables with student achievement as the 

criterion of effectiveness. 

Because of the large number of variables contributing t.c teacher 

effectivenessJ it is likely that the contribution of any one vari~ble is 

small. However, it is postulated that there is interaction among the 

variables. Thus, certain combinations of the variables should make 

rather substantial coµtributions to teacher effectiveness. A knowledge 

of interaction would be valuable in planning future studies and, 

possibly, in explaintng the results of this one. 

To summarize and make the theoretical background preci-si:! the. 

following paragraph is included. 

It is postulated that the following statements about teacher 

effectiveness are true: 

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

his preparation to teach the subject increases. 

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

related to the recenclf of his last course in the subject. 
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3. A teacher's effectiveness :is positively related to the recency 

of his last education course. 

4. A teacher's effectiveness increases during his first few yea.rs 

of teaching and then.remains reiatively constant. 

5. A teacher's effectiveness is positively related to the amount 

· of graduate work completed. 

6. A teacher's effectiveness in teaching a course is positively 

related to his pleasure in teaching the course. 

7. A teacher's effectiveness in teaching a course is 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. Number of credit hours in mathematics. 

2. Number 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. 

7. Amount of graduate work completed. 

8. Pleasure in teaching arithmetic. 

9. Confidence in teaching arithmetic. 

The dependent variable ws student achievement gain in third grade 

arithmetic. 

The mathematics courses, mathematics education courses, and 

9 
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education courses that were included as independent variables were 

courses for which the subjects 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. 

Gain scores from both of the arithmetic sub tests of the M,_etropoJ.:_~ 

~~~en1?_ ~.i, Elemeµ,tary Batteryj Form A, (9) were used individually 

a.s criteria o:f student achievement ga,in in third grade arithmetic. 

The null forms of the h]potheses that were tested were as follows: 

1. There is no significant difference (0 .05) in the third grade: -

arithmetical achievement gain of the students of teachers in 

groups established by using the independent variables one at a 

time. 

2. There is no significant interaction (0.05) between the 

variables in ea.ch of the following pairs: 

a. I\iumber of credit hours in mathematics. 

Recency of mathematics course. 

b. Recency of mathematics course. 

Recency of mathematics education course. 

c. Recency of mathematics course 

Years o:f teaching experience. 

d. Recency of mathematics education course. 

Years of tea.ching experience. 

e. Recency of educe,tion course. 

Amount of graduate work completed. 



CHAPTER II 

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 a large school system, A quasi=experimental design was selected for 

the :research, The study was designed to take advantage of conditfons 

existing in the Oklahoma City Public Schools. In particularJ existing 

s~ores on the arithmetic subtests of the~~~~~~all ~~ ~ 

(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 quring the spring semester of 1967, 

During the 1965=66 school year the third grade classes in the 

Okiahoma City P1iblic Schools were self contained, Part of the schools 

used the ungraded primary organization and part used a graded organize.~, 

tion, There were also some schools that combined third and fourth 

grade classes, Five of the schools were for the physically handicappedo 

The sys·tem had a 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 

~~1-E_Arithmetic (6), The system has an in=service program, 

In particularJ an in-service program in the School Mathematics Study 

ll 
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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 Metro,E.2)).ta~ 

Achievement Test, Elementary 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 

Qalifor,1~ ~ 9.f. ~ Maturity:, henceforth called CTMM, was e,lso 

given in the third grade quring the 1965-66 school year. Most schools 

gave this test during January 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 forms for reporting MAT scores to the testing office included 

:information in addition to pupil sco:res=-the teacher's narne J the name 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 teach~rs satisfying the following conditions was 

compiled~ 

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 fo".'ty :five 

students on MAT given during September or October of 1965, 

3, The teacher was listed in the Personnel Qires1_o_£y,_ 1966=J:2~sY~ 

(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 following conditions were satisfied: 

1, The teacher returned the completed questionnaire within 50 days 

of the first mailing. 

2, ':r.he teacher was still teaching the class when CTMM was adminis 0 • 

tered. 

3. Third and fourth grade MAT scores on both of the arithmetic 

subtests and third grade CTMM scores were available for at 

least eight of the teacher I s 1965~66 third grade pupils. The 

fourth grade MAT must have been given during September or 

October of 1966. 

'l'he resulting study group contained 55 teachers. 

Practically all of the schools gave MAT during September or 

October, Thusy very few teachers were excluded by eliminating subjects 

when this was not the case. The third grade MAT was required 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 C'.l'.MM scores was required to obtain a check on 

whether a student wa.s still attending the same class when CTMM was 

administered. The requirement that the teacher was still teaching the 

class when CTMM was administered was to elirnimate teachers who taught a 

class for only a short period of time. 



Availability of complete data for at least eight of a teacher's 

students was re~uired to obtain a reasonably accurate estimate of the 

mean gai~ scores attained by the teacher's students. 

A clerical error could have resulted in the scores for more than 

one class being reported as the scores for·· a· single class. To help 

eliminate such errors, a teacher was not included iii the study if he 

reported scores for more than 4j students. The number 45, was selected 

because it was approximately one and one half times the average class 

size. 

The teachers of the physicallf handicapped were excluded because 

this study was an attempt to see what happened in the normal classroom. 

Two pract:i.cal considerations were included to facilitate the 

research. Because forwarding addresses were not available for ali of 

the teachers who left the system before the 1966~67 school year, they 

were excluded from the study. A cut off date for the return of ques~:io;o;.. 

naires· was established because of the need to proceed with the 

statistical analysis and the writing of the report. 

Collection of the Data 

The information contained in the personnel records of the Oklahoma 

City Public Schools was insufficient for the study. Hence, it was nee= 

essary to obtain the data directly from the teachers. To collect the 

data a questionnaire was prepared and sent to the teachers at their 

school address. The questionnaire, which is included in the appendix 2 

was multilithed in elite type on one side of one sheet of eight and one 

b.a.lf 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 14, 1967. 

Those who had not responded to the questionnaire by February 28, 

1967, were sent another copy on that date. This mailing was the same as 

the first except a 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 establish the reliability of questions eight and ni.ne dealing 

with pleasure in teaching arithmetic and confidence in teaching arith­

metic respectively, another questionnaire, which is included in the 

append.ix., was mailed on March 14, 1967, to those who.had responded to 

the original questionnaire by that date. This questionnaire was also 

multilithed in elite ·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 coiisideration in the d:esign of 

the questionnaire was the magnitude of the response. Thus, an effort 

was made to produce an attractive questionnaire that looked short and 

could be answered in a minimum amount of time. 

The three questions referring to recency of training were origin­

ally intended as measures of ·the a.mount of time elapsing between a teacq­

er-1 s taking a course and the teacher teaching the students during the 

1965-66 school year. The elapsed time interpretation of the questions 

about recency of mathematics course and recency of mathematics education 

course was permissible because no teacher in the study group reported 

taking a mathematics course or mathematics education course after 1965. 

However, 11 teachers in the study group reported having an- education 
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course after 1965 so 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 questionnaire. 

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 

variablesJ an effort was made to not divide at questionable points such 

as those above, Thus, it is believed these Judgments did not seriously 

effect the stu~y. Several teachers returned questionnaires that were 

only partially 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 questions. 

To provide data 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 experience prior to the 1966-67 academic year of the teachers 

in the.original sample of 100 who did not respond to the questionnaire 

was supplied by the Department of Personnel of the Oklahoma City Public 

Schools. The writer was not permitted to see the personnel records; at 

his request, the information was supplied as a set of numbers so no 

teacher could be associated with his years of experience. 

Tfie gain scores for both the Aritlj.rnetic Computation and the 

Arithmetic Problem Solving and Concepts subtests of MAT were collected, 

when possible, 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 

study group with the group of persons who did not respond to the 

questionnaire. 

The third and fourth grade MAT Computation score and the third and 

fourth grade MAT Problem Solving and Concepts Score for a student were 

recorded under the name of a 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 Computation 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 1965-66 

school year. l 

If these selection criteria did not result in information being 

recorded for at least eight of a teacher'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 

l)irections for Administering Metropolitan Achievement Tests, Elementary 

1 If the requirement of standard scores in condition three kept the 
number of' students for a 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 one standard score was associated with a 

particular grade equivalent, the average of the possible standard scores 

was used. To facilitate the description of computations using the 

achievement test scores, certain symbols were introduced. Let Ci be a 

standard score on the Computation subtest of MAT given at the ith grade 

level. Let Pi be a standard score on the Probfem Solving and Concepts 

subtest of MAT given at the ith grade level. Let N ~ 8 be the number of 

scores. (r:c3)/N and (r:P3)/N were computed to three decimal places for 

each teacher to determine the achievement level at the beginning of the 

study period. (r:c4 - r:c3)/N and (!:P4 - !:P 3)/N were computed to six 

decimal places for each teacher as the two measures of average student 

achievement gain. 

To facilitate processing the data a three-by-five inch card was 

prepared for each teacher in the experimental group. The front of each 

card contained the i,n:f'ormation from the questionnaire, (r:c3)/N, and 

(I:P3)/N. The back of the card contained (r:c4 - tc3)/N, (r:P4 - !:P3)/N, 

and information for identifying the card. 

Either standard scores or grade equivalents were reported on every 

one 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 a 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 1 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 less 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 

questions dealing 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 study g~oup and 



the median number of years of teaching experience of those in the 

original sample but not 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 available. 
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A treatments by levels design was used to check the first hypothe­

sis: There is no significant difference (0.05) in the third grade 

arithmetical achievemept gain of the 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 as 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 based on average initial MAT Computation standard 

scores were 32.00 and 34.65 where the scores ranged from 22.11 to 40.44. 

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 midd.J.e 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 µivisions are noted in the third chapter. 
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The treatments by levels design was analyzed bf analysis of 
' .: .. 

variance. Since disproportionality existed in all of the 18 tables, it 

was necessary to select a technique that permitted disproportionality. 

The statistical technique selected was 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 information than was necessary to test the 

hy:potheses. The additional information was reported. 

Analysis of variance for double ciassification was also used to 

check for significant interaction between selected.v~riables. The 

technique reported by Patterson was used to adjust for disproportion-

ality. Only the F for interaction was reported. 

The number of subjects included in the study was too small to 

Justify a t.hree way classification, so the use of levels had to be 

abandoned at this stage. 

When checking for significant interaction between recehcy of 

mathematics course and recency of mathematics education cou~se, and 

between recency of mathematics education course and years of teaching 

experience, it was impossible to a:rrarige lr ·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 Limitatiomi 

The population to which the writer wished t9 apply the results of 

this study was all teachers of third gtade students in all Of the 

elementary schools of the Okle,homa City Public· S-choo1.s except the 
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schools for the physically handicapped. Any general:tzations to other 

populations, to other courses, to other grade levels, to other indepen­

dent variables, or to other criteria of teacher effectiveness must be 

based on logic because th,ey cannot be Justified statistically. 

Several assumptions were made in this study. Some were concerned 

with sampling the popvla.tion. Teachers who left the system, teachers 

who did not respond to the questionnaire, a.nd 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 stat:Js­

tics it can be seen that an effort was made to determine whether the 

last two of the reasons. for excluding subJects invalidated the results. 

However, it was still necess~ry to assume the validity of the sample. 

An alternative would be to place these restrictions on the population. 

As reported earlier it was necessary for the writer to make certain 

Judgments in the process of data collectiDn. It was assumed these 

Judgments were sufficiently a. ccurate as to not invalidate the results. 

Although the reliability of the last two questi.ona on the question­

naire were reported in the third chapter, it was still necessary to 

a.ssurne that the reliability 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 

arithmetic subtests of MAT was a measure of one facet of teacher effe-:!t-

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 factors did not invalidate the 

resuits. 
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CHAPTER III 

RFSULTS 

Reliability of Response to Questionnaire Items 

The reliability of questions eight and nine of the questionnaire, 

pleasµre and confidence in teachirgarithmetic, was determined by using 

the test-retest results of 45 teachers' responses to these questions. 

Pearson product-moment coefficients of correlation, using ungrouped data, 

were computed for this purpose. The coefficients were r = 0.76 for 

question eight and r = 0.81 for question nine. These coefficients 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 

As there was not a total response to the questionnaire, an effort 

was made to establish whether the respondents were comparable to thenai-

respondents. Information for making two such comparisons was available. 

The median test of years of teaching experience for 94 teachers 
. . 2 

yielded 'X. = 0 .00. This was not significant at the O .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 

24 
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sample but not in the study group--was not rejected. 

At-test of the hYPothesis--as measured by each of the arithmetical 

subtests of of MAT, there is no significant difference between the mean 

of the average student achievement gain for teachers in the study group 

and the mean for the 28 teachers who did rtot respond to the question­

naire but for whom average student achievement gain scores were 

a.vailable--yielded t 81 = 0 .65 for Arithmetic Computation and t 81 = 1.93 

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 the hypotheses relating to 

the independent variables taken one at a time (page·9) are presented 

below. Each of the independent variables was used tw,ice in making 

comparisons with the achievement test data--once with the Computation 

data, again with the Problem Solving and Concepts data. Four tables 

will be re1ated to each of these independent variables. The first, two 

will report the number of teachers in suqgroups established on that 

variable and the adjusted means of the scores of the pupils of those 

teachers in each subgroup. The next two ta9les will report the a.nalyses 

of variance using the Computation scores 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 hypoth~ses 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 

smal.1-~l.ll for Computation and 0.73 for Problem Solving and Concepts. 

An interesting phenomenon exhibited itself iri Tables I and II. 

T.ABLE I 

MF.AN ARITHMETIC COMPUTATION FOR NUMBER 
OF CREDIT HOURS OF MATH~TICS 

flours of mathematics 

Number of teachers 

Adjusted mean 

TABLE II 

O - 5 

19 

15.59 

6 - 8 

18 

J,.4.52 

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

Hours of mathematics 

Number of teachers 

Ad.Justed mean 

O - 5 

19 

11.19 

6 - 8 

18 

11.39 

9 up 

16 

14.48 

9 up 

16 

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 present evidence that the differences were not 



TABLE III 

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

Sum of Sg,uares Mean 

27 

Sources of Variation df Unadjusted Adjusted Square 

Hours of mathematics 2 24.3039 14.5963 7.2982 

Levels 2 104.5299 94.8223 · 47 .41.12 
' Interaction 4 73.6230 83.3306 20.8326 

Within 44 633.3591 14 .3845 

Total 52 835.8159 

F2 44Hours of Ma.thematics= 0.51 
' *l F2 44Levels = 3.29 
' 

F4 44rnteraction = 1.45 
' 

statistiqally significant when using either 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. 

1An 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 CONCEPTS AS CRITERION. VARIABLE 

Sources of Variation 

Hours of mathematics 

Levels 

Interaction 

Within 

Tqtal., 

F~ 44Hours of Mathematics~ 0,27 
' * F2, 441evels = 4.05 

F4 44Interaction = 2.04 
' . 

df 

2 

2 

4 

44 

52 

Sum of Sguares 
Unadjusted Adjusted 

0,2614 4.5355 

64.3695 68.6436 

73.3093 69.0352 

372.9512 

510 .8914 

Mean 
Square 

2.2678 

:;4 .3218 

17.2588 

8.4762 

The next set of hypotheses dealt with the relationship between a 

t~acher's credit in mathematics education and the arithmetical achieve-

ment of his students. The ranges of the mean scores, reported in 

Tabl~s V and VI and the F-r~tios, reported in Tables VII and VIII, 

TABLE V 

MEAN ARITHMETIC COMPUTATION FOR NUMBER OF CREDIT 
HOURS OF MATHEMATICS EDUCATION 

Hours of mathematics education 

Number or tea.chers 

Adjusted mean 

0 '." 2 

14 

15.23 

3 - 4 

22 

14.86 

5 up 

17 

14.96 



TABLE VI 

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

.Hours of mathematics education 

Number of teachers 

Adjusted mean 

· 0 ... 2 

14 

11.43 

3 ·-· 4 

22 

11.48 

TABLE VII. 

ANALYSIS OF VARIANCE WITH DISPROPORTIONALITY FOR NUMBER 
OF CREDIT HOURS OF MATHEMATICS EDUCATION USING 

COMPUTATION AS CRITERION VARIABLE 

.. Sources of Variation df 
Sum of S!luares 

Unadjusted Adjusted 

Hours of mathema.tks education 2 4.6530 1.1030 

Levels 2 114.7477 111.1977 

. Interaction 4 7.0757 10.6257 

Within 44 724.2587 

Total 52 850.7351 

F2 44Hours of Ma.thematics Education= 0.03 
' * . . 

F2 441evels = 3.38 
' F4 44Interaction = 0.16 
' 

29 

5 up 

17 

11.33 

Mean 
Square 

o .5515 

55.5988 

2.6564 

16.4604 

were the smallest ones found during the study. The maximum range was 

only 0.37; theF-ratios were not significant. ·The mean scores for the 

subgroups were so close to each other and the F-ratios so small t~t 

there appeared to be no real differences among the subgroups. 



;o 

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 
Sources of V~riation df Unadjusted Adjusted 

Hours of mathematics education 2 2.6696 

Levels 2 59.8!1-56 

Interaction 4 14.9836 

Within 44 436.5749 

Total 52 514.0737 

F2 44Hours of Mathematics Education= 0.01 
' 

F2 441evels = 2.89 , 
F4 44Interaction = o.44 

' 

0.2199 

57.3959 

17.4333 

Mean 
Square 

0.1100 

28.698o 

4.3583 

9.9222 

Recency of mathematics course was one of the independent variables. 
,, 

An attempt was made to determine whether this variable was significantly 

related to student achievement. The ranges of the mea.n scores among 

the three subgroups were large--2 .6o 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 

Through 1946 - 1962 
Recency of mathematics course 1945 1959 on 

Number of teachers 18 15 20 

Adjusted mean 14.65 16.50 13.90 



TABLE X 

MEAN ARITHMETIC PROBLl!M SOLVING AND CONCEPTS 
FOR RECENCY OF MATHF.HATICS COURSE 

Through 1946 .. 
Recency bf mathematics course 1945 1961 

Number of teachers 18 20 

Adjusted mean 11.31 12.89 

31 

1962 
on 

15 

9.8o 

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 signifi~nt for Problem Solving and Concepts but were ~ot 

TABLE XI 

ANALYSIS OF VARIANCE WITH DISPROPORTIONALITY FOR RECENCY OF MATHEW\.TICS 
COURSE USING COMPUTATION AS CRITERION VARIABLE 

Sum of Squares 
Sources of Variation df Unadjusted Adjusted 

Recency of mathematics course 2 29.0153 56.3182 

Levels 2 104.5299 . 131.8328 

Interaction 4 176.8798 149.5769 

W;ithin 44 525.3910 

Total 52 835 .8159 

F2, 44Recency of Mathematics Course"" 2.36 
* . 

F2 44Levels = 5.52 
' * F4 44Interaction = 3.13 , 

Mean 
Square 

28.1591 

65 .9164 

37 .3942 

11.9407 



TABLE X;[l 

ANAL!SIS OF VMIAijCE WITH PISPROPORTIONALITY FOR RECENCY CF MA~TICS 
COURSE USING PROBLEM SOLVING AND CONCEPTS AS CRITERION VARIABLE 

Sum of Squares 
Sources of Variation df Unadjusted 

Recency of mathematics course 2 81.4973 

Levels 2 64 .369~, 

Interaction 4 46.9563 

Within 44 318.0683 

Total 52 510.8914 

* F2 44Recency of Mathematics Course= 5.69 
, * 

F2 44Levels = 4.51 , 
F4 44rnteraction = 1.6o , 

Adjus.ted 

82 •. 3130 

65 .1852 

46.1406 

Mean 
Square. 

41.1565 

32.5926 

ll.5352 

7.2288 

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. Nope 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 a 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 r.ec,ncy of a teacher's last mathematics education course to the 



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 its~f in Tables XII+ and XIV. The more 

TAB:L,E XIII 

MEAN ARITHMETIC COMPUTATION FOR RECENCY 
OF MATHEMATICS EDUCATION COURSE 

Through 
Recency of mathematics education course 1953 

Number of teachers 16 

Adjusted mean 15.56 

TABLE XIV 

1954 -
1962 

20 

15.41 

MF.AN ARITHMETIC PROBLEM SOLVING AND CONCEPTS FOR RECENCY 
OF MATHEMATICS EDUCATION COURSE 

Through 1955 -
:Recency of mathem~tics education course 1954 1962 

Number of teachers 18 18 

Adjusted mean 12.26 11.94 

1963 
on 

17 

13.95 

1963 
on 

17 

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~ratio was significant for Problem Solving and Concepts 

so the hypothesis of no significant differences among the groups was 

rej-ected for this criterion, but a nohsignificant 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 Sq~res Mean 
Sources of Variation df Unadjusted Adjusted Square 

· Recency of mathematics education course 2 , 22.9277 26.8892 13.4446 

Levels 2 114.7477 118.7092 59.3546 

Interaction 4 137,2852 133.3237 33.3309 

Within 44 575.7746 13.0858 

Total 52 850.7351 

F2 44Recency of Mathematics Education Course= 1.03 
, * 

F2 44tevels = 4.54 , 
F4 44rnteraction = 2.55 

' 
The relationship between teacher effectiveness and recency of 

education course was also investigated. The ranges of the mean scores 

among the three subgroups differed substa.ntially--1.27 for Computation 

and 2.23 for Problem Solving and Concepts. The relation between the 

mean scores in Tables XVII and XVIII is the same as the relation found 

for recency of mathematics education course. The group with the oldest 

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 differences were not statistic-

aliy significant. 1'he hypotheses of no significant differences 



among the groups was not rejected because neither F-ratio was greater 

than 3.21 as would be necessary 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 

ef'f'ectiveness. 

TABLE XVI 

ANALYSIS OF VARIANCE WITH DISPROPORTIONALITY FOR RECENCY OF 
MATHEMATICS EDUCATION COURSE USING PROBLEM SOJ:iVING -

AND CONCEPTS AS CRITERION VARIABLE 

Sum of Squares 
Sources of Variation df U~djusted Adjusted 

Recency of' mathematics education course 2 43.1142 52.5111 

Levels 2 59.8456 69.2425 

Interaction 4 90.3692 8o.9723 

Within 44 320.7447 

Total 52 514.0737 

* F2 44Recency of' Mathematics Education Course= 3.6o 
' ·* F2 44Levels = 4.75 
' . 

* F4 44Interaction = 2.78 
' 

M~an 
Square 

26.2556 

34.6212 

. 20 .2431 

7.2897 



TABLE XVII 

MF.AN ARITHME'.CIC COMPUTATION FOR RECENCY OF EDUCATIQN COURSE 

Through 1957 -
Recency of e·a.uca.tion course 1956 1963 

Number of teachers 14 17 

idjusted niean 15.9;, 14.SO 

TABLE XVIII 

MEAN ARITEMEtt'IC PROBLEM SOLVING AND CONCEPTS 
FOR RECENCY OF EDUCATION COURSE 

Recency of education cour~e 

Number of teachers 

Adjusted mean 

i 

Through 
1959 

16 

12.67 

196o -
1963 

15 

ll.55 

1964 
on 

22 

14.66 

1964 
on 

22 

10.44 



TABLE XIX 

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

Sources of Variation df 

Recency of education course 2 

Levels 2 

Interaction 4 

Within 44 

Total 52 

F2 44Recency of Education Course= 0.52 
' * F 2 44Levels = 4, 57 
J 

F4 44Interaction = 1.92 
' 

Sum of Squares Mean 
{!nadjusted AdJusted Square 

6. 7716 14.9669 7.4834 

122.7741 130 .9694 65 .4847 

117.9343 109.7390 27.4348 

629.8o90 14.3138 

877.2890 



TABLE XX 

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

Sources of Variation 

Recency of education course 

Levels 

Interaction 

Within 

Total 

F2 44Recency of Education Course= , ' 

* F21441evels = 4.95 

* F4 44Interaction = 3.17 
' 

df 

2 

2 

4. 

44 

52 

Sum of Squ,ares Mean 
Unl;l.djusted Adjusted Square 

38 •. 4740 45.1635 22.5818 

63.3776 70 .0671 35.0336 

96.4913 89.8o18 22.4504 

311.1265 7.0711 

509.46~4 

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 Compute. tion and l. 62 for Problem Solving and 

Concepts, the ranges of the mean scores among the three subgroups were 

mediocre in size. From 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. 'Xherefore, 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 YEARS 
OF TEACHING EXPERIENCE 

.Years of teaching experience 

Number of teachers 

Adjusted mean 

'.f.ABLE XXII 

1 .. 6 

20 

14.06 

7 - 19 

18 

14.74 

MEAN ARITHMETIC PROBLEM SOLVING AND CONCEPTS FOR NUMBER 
OF YEARS OF TEACHING EXPERIENCE 

Years of teaching experience 

Number of teachers 

Adjusted mean 

1 - 4 

18 

11.56 

5 - 15 

14 

10.35 

39 

20 up 

16 up 

19 

11.97 
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TABLE XXIII 

ANALYSIS OF VARJ;ANCE WITH DISPROPORTIONALITY FOR YEARS OF TEACHING 
EXPERIENCE USING COMPUTATION AS CRITERION VARIABLE 

Sources of Variation df 

Years of teaching experience 2 

Levels 2 

Inte·raction 4 

Within 42 

Total 50 

F2,42Years of,: Teaching Experience• 1.8o 

* F2 42Levels = 5.96 
' Jt 42Int~raction = 1.26 
' 

Sum of Sg,uares Mean 
Unadjusted Adjusted Square 

11.8193 52.4514 26.2257 

13:3.6420 174.2741 87.1370 

114.4897 73.8576 18.4644 

613.6388 14.6104 

873.5898 



.TABLE XXIV 

ANALYSIS OF VARIANCE WITH DISPROPORTIONALITY FOR YFARS 
. OF TFAClIING EXP:EaIENCE USING PROBLEM SOLVING 

. · AND CONCEPTS· AS CRITERION VARlABLE 

soJ:rees 
' Sum of Sguares 

of Variation . df Unadjusted ' Adjusted 

1ears of teaching experience 2 25.2499 22.7846 

Levels 2 69.6218 67.1565 

Interaction 4 67.8367. 70.3020 

Within 42 ;46.4862 

Total 50 509.1947 

F2 42Years of Teaching Experience= 1.38 , 
* F2 42Leve1s = 4.07 , . 

F4 42Interaction = 2.13 
. , ' 
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Mean 
Square 

11.3923 

;3.5782 

1.7.5755 

8.2497 

One set of hypotheses stated that there is no signific·ant 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 cred,it. 

The ranges ot t~e mean scores among the three groups were smaJ.1--0.77 

for Computation and 1.15 for Problem Solving and Concepts. ~is 

indicated that the differences were prol:ably not significant. Tables 

XXV.II and XXVIII confirm ihat indeed the differences were not signifi-

cant. Thus, the hypotheses were not rejected. The evidence supported 

the conclusion that number of hours of graduate credit was not signifi-. 

cantly related to teacher effeeti veness. However, Tables, XXV and XXVI 

reveal that for the particular group of teachers studi'd the teachers 

with some graduate credit but not a masters degree were the most 

effective. 
! 
i 



TA;BLE XXV 

MEAN ARITHMETIC COMPUTATION FOR NUMBER 
OF HOURS OF.GRAWATE CREDIT 

Hours of graduate credit 

Number of teachers 

Adjusted mean 

TABLE XXVI 

0 

13 

+4.67 

1 - 29 

17 

15.44 

MEAN ARITHMETIC PROBLEM SOLVING AND CONCEPTS FOR NUMBER 
. OF HOURS OF GRADUATE CREDIT 

Hours of graduate credit 

Number of teachers 

Adjusted mean 

O - 5 

19 

11.10 

6 - 29 

11 

12.25 

42 

30 up 

24 

15.06. 

30 up 

24 

11.27 
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TABLE XXVII 

ANALYSIS OF VARIANCE WITH D!SPROPORTIONALITY FOR HOU;BS OF GRADUATE 
CREDIT USING COMPUTATION AS CR:tTERION VARIABLE 

Sources of Va~iatipn df 

Hours of graduate credit 2 

Levels 2 

Interaction 4 

Within 45 

Total 5.3 

F2,45Hours of Graduate Credit= 0.16 

* F21451evels ~ 4.12 

* F4,45rnteraction = 2.62 

Sum of Squares Mean 
Una.djqsted. Adjusted Square 

17 .4255 4.3694 2.1847 

124.3047 111.2486 55.6243 

128.3143 14;1..3704 35.'426 

6o7.86.34 13.5081 

877.9078 



TABLE XXVIII 

ANALYSIS OF VARIANCE WITH DISPROPORTIONALITY FOR HOURS 
OF GRADUATE C~DIT USING PROBLEM SOLVING 

, - AND CONCEP'rS AS CRITER;[ON VARIABLE' 

Sourqes of Variation df 

Hours of graduate credit 2 

Levels 2 

Interaction 4 

Within 45 

Total 53 

F4, 45Hours of Graduate Credit= 0.56 

* F4, 45Levels = 3.56 

F4, 45Interaction = 1.54 

Swn .of Squares 
Unadjusted Adjusted 

6.8781. 9. 7064 

59.1628 61.9911 

56.3923 53.5640 

391,7628 

514.196o 

44 

Mean 
Square 

4.8532 

30.9956 

13 .3910 

8.7058 

[be eighth set of hypotheses was concerne'o. with the influence of 

the teachers' pleasure in teaching arithmeitc on t,;pe achievement of 

their pupils in· a.ri thmetic. ..J.IJei ther :range of the mean scores among the 

three subgz:oups w.s large--1. 79 for Computation and 1. 59 for Problem 

Solving and Concepts. Table$ XXIX and XXX show that the group rating 

TABLE XXIX 

MF.AN ARITHMETIC COMPUTATION FOR PLEASURE IN TEAC1ilNG ARITEMETJ;C 

Pleasure in teaching arithmetic J. 2 3 - 10 

Number of teachers 11 27 17 
Adjusted mean 14.60 15.87. 14.08 

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 



in t~e other case. However, Tables XXXI and XXXII present evidence that 

the differences were not 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 wa.s 

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 CONCEP'IB 
FOR PLEASURE IN TEA.CHING ARITHMETIC 

' 

Pleasure in teaching arithmetic l 2 

Number of teachers 11 27 

Adjusted mean 10 .59 11.31 

3.,. 10 

17 

12.18 
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TABLE XXXI 

. ANALYSIS OF VARIANCE WITH DISPROPORTIONALITY FOE PLEASURE IN TEACHING 
ARITHMETIC USING COMPUTATION AS CRITERION VARIABLE 

Sources of Variation df 

Pleasure in teaching arithmetic 2 

Levels 2 

Interaction 4 

Within 46 

Total 54 

Sum of Squares Mean 
Square Unadjusted Adjusted 

43.2228 

120.&>27 

16.8977 

698.4935 

879.4166 

~6.2307 18.1154 

113.8106 56.9053 

23.8898 5.9724 

15.1846 

. F2, 4tl'leasure in Teaching Arithmetic= 1.19 

* F2,461evels = 3.75 

F4 4~Intera~tion = 0.39 
, b . 



TABLE XXXII 

ANALYSIS OF VAR!ANCEWITH DISPROPORTIONALITY FOR PLEASURE 
IN.TEACHiifG ARITHMETIC USING PROBLEM SOLVING 

AND CONCEPTS AS ClilITERION VARIABLE 

Sources of Variation 
Sum of S9,uares 

df Unadjusted Adjusted 

Pleasure in teaching arithmetic 2 7.6650 

I,,evels 2 6o.6653 
I 

Interaction 4 27.3711 

Within 46 420.1116 

Total 54 515 .8.129 

F2146P1easure in teaching arithmetic= o.94 
* F2 4/Leve.l.s = 3.84 

, b . 

F4,46Interaction = 0.49 

TABLE XXXIII 

17.1218 

70.1221 

17 .914.3 

47 

Mean 
Square 

8.56o9 

35.0610 

4.4786 

9.1329 

MEAN ARITHMETIC COMPUTATION FOR CONFID~CE IN TEACHING ARITHMETIQ 

Confidence in teaching arithmetic 

Number of teachers 

Adjusted mean 

l 

17 21 

14.6>7 15.68 

3 - 10 

17 . 

14.69 



The last set of hypotheses .dealt with the effect of the teachers 1 

conf;i.denGe in teachine; arithmetic on their students' achievement. The 

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

TABLE XXXIV 

MFAN ARITHMETIC PROBLEM SOLVING AND CONCEPTS 
FOR CONFIDENCE IN TEACHING ARITHMETIC 

Confi.dence in teacp.ing arithmetic l 2 

Number of teachers 17 21. 

Adjusted mean 11.09. 10.94 

3 - 10 

l7 

12.38 

for Computation and 1.44 for Problem Solving and Concepts--suggested 

tti.at the differences were not significant. However, it is interesting 

to note that the teachers who rated arithmetic as the course they had 

48 

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 reject the hypotheses of no significant differences 

among the three subgroups. A conclusion of no significant relations~i~ 

between confidence in teaching arithmetic ~nd effectiveness in teaching 

arithmetic was justified. 



TA:J3LE XXXV 

ANALYSIS OF VARIANCE WITH DISPROPORTIONALITY FOR CONFIDENCE IN 
TEACHING ARITHMET.IC USING COMPUTATION AS CRITERION VARIABLE 

Sum.of Squares 
Sources of Variation df Unadjusted 

Confidence in teaching arithmetic 2 2.8452 

Levels 2 120.8o27 

Interaction 4 43.0762 

Within 46 712.6925 

Total 54 879.4166 

F2 46confidence in Teaching Arithmetic= 0.39 , 
* F2 461evels = 4.20 

' 
F4,46Interaction = 0.54 

Adjusted 

12.1487 

130.1062 

33.7727 

Mean 
Square 

6.0744 

65.0531 

8.4432 

15.4933 
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TABLE XXXVI 

ANALYSIS OF VARIANCE WITH DISPROPORTIONALITY FOR CONFIDENCE 
IN TEACHING ARITH}1ETIC USING PROBLEM SOLVING 

AND CONCEPTS A$ CRITERION VARIABLE 

Sum of Squares 
Sources of Vafiation df Unadjusted 

Confidence in teaching arithmetic 2 21.9970 

Levels 2 60.6653 

Interaction 4 16.1517 

Within 46 416.9989 

Total 54 515 .SJ.29 

F2,46confidence in Teaching Arithmetic~ 1.24 

* F2,46Levels = 3.37 

F4,46Inter1ction = o.44 
l 

Adjusted 

22.4164 

61.0844 

15. 7326 

Mean 
Square 

ll.208o 

30.5422 

3.9332 

9.0652 
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Significance of Interaction Between Selected Independent Variables 

The statistical analysis of the significance of the interaction 

between selected independent variables (page 10) 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 variance based on Computation to 

check for significant interaction between the variables. There is no 

such table for the first pair of variables. For each pair of variables 

the last table reports the analysis of variance based on Problem Solving 

and Concepts to check for significant interaction between the variables. 

If an interpret,ive paragraph were presented with each pair of 

variables, it would of necessity te almost identical to the following 

paragraph. The repetition would be boring, Therefore, the following 

paragraph is the interpretive paragraph for· the tables of all selected 

pairs of independent variables. 

Not a single significant interaction was found among the selected 

ones tested. In ;fact, none of the F-ratios for interaction was even 

close to the number needed for significance at the 0.05 level, which was 

the level of significance arbitrarily :;;elected before the analysis of 

the data. 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 

of the selected pairs of variables, each variable is additive with 

respect to the other variable with which it was paired, 
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TAl3LE XXXVIl 

DMSION OF SU;BJECTS BY RECENCY OF MATHEMATICS COURSE 
· AND RECENCY OF MATHEMATICS ElpUCA',CION COURSE 

Through ,1951 
rec~ncy of mathematics course 1950 on 

~umber of teachers 22 30 

I Through 1958 
~ecency of mathematics education cQurse 1957 on 
I 

·1 
Number of teachers 22 30 

TABLE XXXVIII 

ANALJSIS OF VARIANCE WITH DISPROPORTIONALITY FOR INTERACTION OF RECENCY 
OF MATHF.MA.TICS COURSE AND RECENCY OF MATHF.MATICS EDUCATION COURSE 

USING PROBLEM SOLVING AND CONCEP'l'S AS CRITER:1:0N VARIABLE 

Sum of Squares Mean 
Sources of variation df .Unadjusted Adjusted Square 

Recency of mathematics course l 0.3505 1.8638 1.8638 

Recency of mathematics education course l 6.0267 7.5400 ·7.5400 

Interaction 

Within 

Total 

' l 24. 9975 23 .484~ 23 .4842 

48 478~0190 

51 509.3937 

9.9587 



TABLE XXXIX 

DIVISION OF SUBJECTS BY :RECENCY OF MATHEMATICS COUaBE 
AND NUMBER OF CREDIT HOURS OF MATHEMATICS 

Through 1945 -
Recency of mathematics cou~se 1944 1959 

Number of teachers 17 18 

Hours of matnematics O - 3 4 - 6 

Number of teachers 12 16 

TABLE XL 
. . 

53 

196o 
on 

18 

7 up 

25 

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 l;Jnadjusted Adjusted Square 

Recency of mathematics cours~ 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 44 725.2434 16.4828 

Tota;i.. 52 835.8159 

F4,44rnteraction ~ 0.21 



TABLE.XLI 

ANALYSIS OF VARIANCE WITH DISPROPORTIONALITY FOR INTERACTION OF RECENCY 
OF 1-$ATHEMATICS COURSE AND HOURS OF MATHEMATICS USING PROBLEM 

SOLVING AND CONCEP'.IS AS CRITE$ION VARIABLE 

Sum of S9.uares 
Sources of Variation df Unadjusted Adjusted 

Recency of mathematics couree 2 32.6045 29.1726 

Hours of ma.thematic-s 2 21.1863 17.7544 

Interaction 4 - 0.7651 2.6668 

Within 44 457.8659 

Total 52 510.8914 

F4 44Interaction = 0.06 
' 

TABLE XLII 

DIVISION OF SUBJECTS BY REC~CY OF MATHEMATICS 
. COURSE AND YEARS OF TE.ACHIN(} EXPERIENCE 

Through 1945 -
Recency of mathematics course 1944 l96o 

Number of teachers 17 16 

Y:ea:rs of teaching experience 1 - 5 6 - 20 

Number of teachers . 18 20 

Mean 
Square 

14.5863 

8.8772 

o.6667 

10.4o6o 

1961 
on 

16 

21 up 

11 
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TABLE XLIII 

ANALYSIS OF VARIANCE WITH DISPROPORTIOlVAI.ITY FOR INTERACTION OF RECENCY 
OF MATHEMATICS COURSE A;ND YFARS OF TEACHING EXPERIENCE 

VSING COMPUTATION AS CRITERION VARIABLE 

Sources of Variation 

Recency of mathematics course 

Years of teaching experience 

Interaction 

Within 

Total 

F4 40Interaction = 0.54 
' 

Sum of Sg,uares 
df Unadjusted Adjusted 

2 46.6855 6o.6o07 

2- 3.4694 17.3846 

4 52.7976 38.8824 

40 725.5205 

48 828.4729 

TABLE XLIV 

Mean 
Square 

30.3004 

8.6923 

9.7206 

18.138o 

ANALYSIS OF VARIANCE WITH DISPROPORTIONALITY FOR INTERACTION OF RECENCY 
OF MATHEMATICS COURSE AND YEARS OF TFACHING EXPERIENCE USING 

PROBLEM SOLVING AND CONCEPTS AS CRITERION VARIABLE 

. Sum of Squares Mean 
Sources of Variation df Unadjusted Adjusted, Square 

Recency of mathematics course 2 34.1490 77.2107 38.6054 

Years of teaching experience 2 16.3201 59.}Bl.8 29.6909 

Interaction 4 52.0917 9.0300 2.2575 

Within 40 401.5567 10.0389 

Total 48 504.1175 

F4 40Interaction = 0.22 
' 



TABLE 'XLV 

DffiSION OF SUBJECTS BY RECENCY OF MATHEMATICS EIXJCATION 
COUBSE AND YEARS OF TEACHING EXPERIENCE 

Through 
;aecency of ma.thematics education course ·1959 

!Umber of teachers 22 

Years of teaching experience 1 - 10 

Num~er of teachers 29 

TABLE XLVI 

56 

196o 
on 

27 

11 up 

20 

ANALYSIS OF VARIANCE WITH DISPROPORTIONALrTY FOR INTERACTION OF RECENCY 
OF MATHEMATICS EDUCATION COURSE AND YEARS OF TEACHING EXPERIENCE 

USING COMPUTATION AS CRITERION VARIAB.LE 

i 
I _ Sum of Squares Mean 

Sources of Variation d.f Unadjusted Adjusted Square 

Recency of mathematics education course l 

Years of teaclilng experience 

Interaction 

Within 

Total 

1 

1 

45 

48 

12.3568 3L66o4 31.66o4 

7.2402 26.5438 26.5438 

58.0578 38. 7542 38.7542 

766.6155 17.0359 

844.2703 
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TABLE XLVII 

ANALYSIS OF VARIANCE WITH DISPROPORTIONALITY FOR INTERACTION OF RECENCY 
OF MATHEMATICS EDUCATION COURSE AND YFARS OF TFACHING EXPERIENCE 

USING PROBLEM SOLVING AND CONCEPTS AS CRITERION VARIABLE 

Sum of Squares Mean 
Sources of Variation df Unadjusted Adjusted Square··---····· 

Recency of mathematics education.course 1 9.8967 

2.7462 

7 .158o 7 .158o 

0.0075 0.0075 Years of teaching experience l 

Interaction · 1 22.5371 25.2758 25.2758 

Within 

Total 

I 

F1, 45Interaction ~ 2.41 1 

45 472.3235 

48 507.5034 

TABLE XLVIII 

DIVISION OF SUBJECTS BY RECENCY OF EDUCATION 
I COURSE AND HOURS OF GRADUATE CREDIT 

Through _ 1961 -
Rec~ncy of education course 1960. 1964 

Number of teachers 18 18 

Hours of graduate cr-dit O - 5 6 - 29 

Number of teachers 17 ll 

10.4961 

1955 
on 

16 

30up 

24 
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TABLE XLIX 

ANALYSIS OF VARIANCE WITH DISPROPORTIONALITY FOR INTERACTION OF RECENCY 
OF EDUCATION COURSE AND HOURS OF GRADUATE CREDIT USING 

COM:pUT.,ATION AS CRITERION VARIABLE 

Sum of Squares Mean 
Sources of Variation df Unadjusted Adjusted Square 

Recency of education course 2 44.8669 59.9955 29.9978 

Hours of grad~te credit 2 6.5292 21.6578 10 .8239 

Interaction 4 32.5454 17.4168 4.3542 

Within 43 791.9031 18.4164 

Total 51 875.8447 

F4,43Interaction = 0.24 

TABLE L 

ANALYSIS OF VARIANCE WITH DISPROPORTlONALITY FOR INTERACTION OF RECENCY 
OF EDUCATION COURSE A~D HOURS OF GRADUATE CREDIT USING PROBLPM 

. SOLVING AND CONCEPTS· AS CRITERION VARIABLE 

Sum of Squares Mean 
Sources of Variation df ·unaq.justed Adjusted Square 

Recency Qf education course 2 48.8467 52.8778 26.4389 
' 

Hours of graduate credit 2 6.9635 10.994"6 5.4973 

Interaction 4 28.5874 24.5563 6.1391 

Within 43 423.4399 9.8474 

Total 51 507.8375 

F4,43Interaction = o.62, 
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Summary 

The results of checking the nine variables for significant effects 

on teacher effectiveness in third grade arithmetic were disappointing •. 

Using average student achievement gain on MAT.Arithmetic Computation as 
I .. .. ' .. 

the cri t e-da of teacher ef'f'ecti veness., no sign:i!ficant differences ( O .05) 

were found among the three groups esbablished by use or' each variable 

individually. When average student achievement gain on MAT A~ithmetic 

Problem Solving and Concepts was the criteria of effective teaching, 

tbere'were significant differences for·recency 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 wt3.s found. 

There are two explanations other than chance for this. There may be no 

relationship or the relationship may be too small to be detected by 

this study. The number of things contributing to successful teaching 

may be so large that the effect of a single variable is minute. In any 

cas~, the results indicate tha.t a composite of several variables should 

be tested in another study. 

In the two cases where significant differences were fou.p.d, the 

adjusted mean~ were not as expected. For both recency of mathematics 
i 

course and 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 mathem~tics ·education course the 

ordering of scores was such that the more recent the course for a 

group the lower the group~ average Problem Solving and Concepts score. 
' 

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

interactioh with teachipg experience, but when computed these 
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interactions did not prove to be significant. An unjustified guess is 

tba.t the results may be caused by the fact tba.t the arithmetic subtests 

of MAT test the mathematics of 15 years ago. Therefore, the teachers 

with the most ~ecent training may not emphasize the capabilities tested 

by MAT. 

Interaction between variables could suggest composites which would 

be interesting to study because of the possibility 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 an~lyses 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 tba.t of these 18 

F ratios for levels only one was not significant at the O .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 subje~ts are taught by dif.ferent! teachers and stuq.ents are grouped 

on the basis of their ability in that particular subject, significant 

interaction could not be used in a practical situation. Therefore, it 

is of theoretical. interest only with the present organization of 

elementary schools. 



CHAPTER IV 

IMPLICATIONS 

Summary 

The present study dea.1.t with the relation between teacher effect­

iveness in third grade arithmetic as measured by average student 

achievement gain on the two arithmetic subtests of MAT and the following 

independent variables: 

l. Number of credit hours in mathematics. 

2. Number 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. 

7. Number of hours of graduate credit. 

8. Pleasure in teaching arithmetic. 

9. Confidence 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 questionnai;re to 

obtain measures of the independent variables. For these teachers' third 

grade students the Arithmetic Computation scores and the Problem Solving 

and·Concepts scores from the September and October 1965, administration 

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

istration for the same students as fourth graders were coll~cted from 
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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 stuqy group because 

some teachers did not respond to the questionnaire and insufficient test 

de.ta excluded others. A median test of teaching experience and a t-test 

of average student aahievement gain £aiied to·find a significant differ­

ence between the study group and the teachers in the original sample of 

100 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 some support. 

'!he 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 0.81 for confidence in teaching arithmetic. 

'!he reliability was judged high enough to use for dividing the teachers 

into three groups by these questions. 

!t'o assess the significance of the relationship between each 

independent variable and teacher effectiveness, initial achievement was 

used to determine the levels for a treatments by levels design. '!his 

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 variables: 



l. Recency of mathematics course. 

Recency of mathematics education course. 

2. Number of credit hours 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 gra.dua te 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 were the least 

effective according to this measure. For these same two variables no 

significant relationship was found when the criterion of teacher effect­

iveness was average student achievement gain on the Arithmetic 

Computation subtest of MAT. 

No significant relationship was found between teacher effective­

ness as measured by average student gain scores on either Arithmetic 

Computation or Arithmetic Problem 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 arithmitic. 

No significant interaction was found between the following pairs of 

variables: 

1 •. Recency of mathematics course. 

Recency of mathematics education course. 

2. Number of credit hours 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. 

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 

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 is positively related to the recency of his last course in the 

subJect. The independent variables associated with this postulat·e were 

recency of mathematics course and recency o~ mathematics education 

course. Significant differences for these two indep.endent variables 

were found when the criterion was Problem Solving and Concepts but were 

not found when Computation was the criterion. The differences were not 

in the direction postulated. Thus, the conclusion is that a significant 

relationship exists between recency of preparation to teach a subJect 

and effectiveness in teaching the subJect. However, the relationship is 

not positive. Perhaps confusion from changing to the modern mathematics 

and the fact that MAT does not test the newer ideas in mathematics 

accounted for the group with the most recent courses having the smallest 

average student achievement gain on Problem Solving and Concepts. 

Since no significant difference was found for the independent 

variable, recency of education course, no evidence was found to substan­

tiate the postulate: a teacher's effectiveness in.positively related to 

the recency of his last education course. 

Years of teaching experience was the independent variable that was 

associated "1'ith the postulate: a teacher's effectiveness increases 

during his first few years of teaching and then remains relatively 

constant. No significant differences were found for years of teaching 

experience so the postulate was not verified. Thus, this study produced 

no evidence of a significant relationship between teaching experience 

and teacher effectiveness. 

Another postulate was that a teacher's effectiveness is positively 

related to the amount of graduate work completed. Since no significant 

differences were found for the indepe:p.dent variable, hours of graduate 
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credit, the postulate was not supported. 

Two of the postulates stated that a teacher's effectiveness in 

teaching a course is positively related 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 ari.thmetic • 

The above statements tbat no evidence was found to verify a postu­

late do not mean that the postulate is not ·.true. Instead, they mE:ja.n 

that this study did not produce any evidence that they were true. How-

ever, such a statement casts doubt on the validity of the postulate for 

tnt{a grad~ arithmetic. 

The results of this study were more in :line with the results of the 

other studies that found no relationship or only a slight relationship 

between variables such as those studied here and teacher effectiveness 

than with the theoretical positions implied by the actions of adminis-

trators, colleges, and certification agencies. 

Since no significant interaction was found petween the selected 

pairs of variables, the postulate of significant interaction for the 
. . 

selected pairs was not suppprted. Th1;1s, the results did not show 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 makes an effective 

.teacher appears to be required by the need for the information. The 

discouraging results of the present study are not Justification for 
i,· 
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cessati:pn of the·effort to determine what makes a teacher effective. 

The portion of the study that revealed a significant relationship 

between teacher effectiveness 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 achievement gain. This portion 

of the study should be replicated. 

Because of the poor s~owing by single variables used alone, a 

n c~posite. of several variables should be tried. This study did not 

suggest any combinations. Regression analysis could be used to 

determine a composite of several variables. The relationship of the 

composite variable to teacher effectiveness could then be determined. 
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1QUFSTIONNAJ;RE 
' ·I' ! 

Dear 

The Research Committee of the Oklahoma City Public Schools is cooperating with me in 
the collection of data for a study of the teaching of elementary school mathematics. 
It is hoped that the re,ults 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 followi~ 
questionnaire. · 

Your cooperation will be greatly appreciated. 

Please answer all o:t' the questions to the best of your ability since none of the 
answers can be used unless all are completed. 

l, I have a total of (the number) credit hours in mathematics from a 
college and/or univers-it-y-.-....... -

2, I have a total of (the number) credit hours in the teaching of mathe-
matics from a college andjor university. 

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

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

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

6. I had (the number) years Of teaching eJq>erience prior to t:qis academic -----year. 

7, I have completed (the number) credit hours of graduate work. -----
8. Number the following courses from l to 10 in the order of the pleasure you receive. 
from teaching them. A "l" should appear by the course you receive the most pleasure 
from teaching and a "10" by the course you receive the lea.st plea.sure from teaching. 
Do ~ repeat a number or leave a blank empty. 

Arithmetic 
-Art 
-Composition -.-

Music 
-Penmanship 
__:.Physical Education 

Reading 
-Science 
-Social Studies 

Spelling 

9, Number the :following courses from l to 10 in the order of your confidence in 
teaching them, A "l" 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. Reading 

Arithmetic Music -Science 
-Art -Perunanship -social Studies 

Composition Physical Education Spelling 

10. Please check to see that you have answered all questions, then return the 
questionnaire in the attached envelope. Thank you. 



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 

~etermine the usefulness of the study I am 

conducting. Thu,, I &$k you to take five ~inutes 

of yo'\lr valuable time to complete the enclosed 

questionnaire. 
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RELIABILITY QUl!STIONNAIRE 

Dear 

I am ·grat~ful to you for responding to my questionnaire. It is 

people like you who make educational research possible. 

You are aware that all educational instruments need to possess a 

high degree of reliability. I need to determine the reliabiltty of 

the last two questions on the questionnaire. Thus, I request that you 

answer the following questions and return this form in the enclosed 

envelope. 

8. ijumber the following courses from 1 to 10 in the order of the 
pleas-ure you receive from teaching them. A "l" should ,appear 
by the course you receive the most pleasure from teaching and 
a 1110" by the course you receive the least pleasure from teaching. 
Do not repeat a number or leave a blank empty. 

Arithmetic Music Reading ---
Ar,t --- Penmanship --- Science 

Coinposition --- Physical Education Social Science ----~ -----
Spelling ---

9. Number the following courses from 1 to 10 in the or4er of your 
confidence in teaching them. A ''l" should appear by the course 
you _.are most conf·ident 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 --- Science ..................... 

Composition --- Physical Education Sg, cial Science ---- -----
Sp e 11 in g ......._ __ I 
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