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CHAPTER I 

INTRODUCTION 

The Problem 

Pre-service teacher education programs, though diverse in many 

ways, do have a common core. The customary components are course work 

in the disciplines the participant may eventually teach, general educa-

tion courses, professional course work including instruction in the 

materials and methods used in teaching, and a practice experience of 

some form, generally referred to as student teaching. 

The traditional sequential arrangement of the methods instruction 

followed by student teaching, which is viewed as the capstone of the 

pre-service program, appears to be based on the assumptio11s that the 

student can learn teaching methods divorced from a teaching situation 

and that the methods learned will and can be applied in a student 

teaching experience, Recent literature in teacher education reveals 

that these two assumptions are being questioned frequently. John 

Zahorik (21) suggests that one of the necessary factors in improving 

instruction in teaching behaviors is to provide practice, with feed-

back, in employing these behaviors. Robert C, Putt (10) lists the 

following as two of the objectives of a pilot study in social studies 

methods: 

1. To relate the course work to directed observation in an 
elementary grade classroom. 
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2. To coordinate work in the methods course with actual 
junior student teaching being experienced while taking 
the course. 

John C. Manning, as reported by Barbara Gross (6), feels that teacher 

training should be an inductive process; it should move from instances 

of teacher behavior to principles of behavior. 

2 

If it is indeed desirable to bring methods instruction into closer 

proximity to the practice experience, one solution would be to teach 

the methods courses in workshops held at periodic intervals during the 

student teaching experience. A program of this type was initiated by 

Oklahoma State University for the 1970-71 academic year. Prior to this 

time Oklahoma State University students in elementary education 

received their final undergraduate professional training through a nine 

week block of methods instruction followed by a seven week block of 

full time student teaching, When the new program was created, student 

teaching was extended over the full sixteen weeks. Four full days a 

week were devoted to student teaching with the fifth day being used for 

workshops in teaching methods related to the areas of language arts, 

social studies, science, and mathematics. The use of weekly workshops 

necessitated a substantial reduction in the number of hours devoted to 

methods instruction. 

It was the purpose of this study to isolate and explore, using the 

above model, some of the effects of offering concurrent methods in-

struction and student teaching. The domain to be explored was 

restricted to elementary school mathematics. The study was focused on 

the degree of meaningful learning that resulted from elementary school 

mathematics methods instruction. 
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Since the basic purpose of methods instruction is to enlighten the 

learner in the art of teaching, the degree of meaningful learning that 

occurs should be demonstrated by the learner's ability to perform this 

art, at least on the cognitive level. Therefore, the performance of 

certain cognitive elementary mathematics teac~ing tasks considered 

essential to every elementary school mathematics teacher was used as a 

measure of meaningful learning. These tasks will be discussed in 

detail in Chapter II. 

For purposes of evaluation, .the degree of meaningful learning 

accomplished by students who received instru~tion under the above model 

was compared to that of students who received instruction under a tradi­

tional sequential model. Both groups of student teachers did their 

student teaching over the full sixteen weeks. One group had instruc­

tion in mathematics methods prior to student teaching, the other con-· 

currently with student teaching. 

Previous Research 

Even though numerous programs are in existence, which, in some 

degree, incorporate methods instruction with student teaching, no 

research directly applicable to this study was found. Most of the in­

stitutions which have employed the arrangement of offering methods in­

struction during student teaching have also made many other revisions 

in the.ir professional education .curriculum. Thus, when these programs 

have been evaluated, the evaluations have. been in terms of the entire 

program and the effect of an isolated variable, such as methods instruc­

tion, remains unknown. This writer was unable to find any evidence of 

an attempt at evaluation in most of the programs. Descriptions of 
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several of these programs can be found in a collection of reports on 

innovative practices in student teaching by Amershek and Barbour (1). 

One research study, though having the above deficiencies, does 

warrant mentioning; the study attempted to evaluate the "Insite Program" 

at Indiana University. Edward G. Buffie (3) presents the main thrust 

of the program in the following statement: 

In order to close the gap between theory and practice, a sub­
stantial effort .was made to integrate various phases of the 
student's professiona.:\. work with his student teaching activi­
ties. It was hoped that we could make substantial strides 
toward closing the gap between theory and practice by offering 
professional methodology and student teaching conci;trrently. 

The basic organizational feature of this program is the acroclinical 

semester. During this semester the student is in the elementary class-

room daily, with the amount of time increasing by jumps as the semester 

progresses, Formal class work in four methods areas and complementary 

studies are conducted throughout the semester with the amount of time 

being devoted to this task decreasing as involvement in the elementary 

classroom increases. 

Students in the first acroclinical semester were asked to respond 

to the question, "To what extent did your experience with children help 

make your study of methods more meaningful?'' Th.e frequency of their 

responses on a zero to four rating scale were as follows: 0 - 1, 

1 - 1, 2 - 5, 3 - 12, 4 - 21. The results indicate that the 

students, as a group, felt that their experiences with children helped. 

make methods instruction more meaningful. In addition, Rice (11) 

reports that a follow-up evaluation of 150 students completing the 

"Insite Program" showed "Insite" teachers to be superior beginning 

teachers as compared with other first year teachers. Rice, like Buffie, 
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reported that students felt the opportunity for immediate practice of 

that learned in methods instruction makes the instruction more meaning­

ful. 

Theoretical Basis 

The importance of formulating a theory in educational research is 

emphasized by Travers (13:30) who states: "A study that starts with a 

theoretical position and then extends knowledge is, inevitable, a con­

tributi.on to organized knowledge." Travers recommends that the state­

ment of the theory involve a set of definitions and a set of statements 

that constitute the postulates of the theory. From these postulates 

hypotheses are formed and tested to provide further validation of the 

theory. 

The following def:lnitions are those .related to. the theory to be 

developed; the first three definitions are from the work of Ausubel: 

Cognitive Structure: The stability, clarity, .and organization 

of a learner's subject-matter knowledge in a given dis­

cipline. (2 :26) 

Meaningful Learning Set: A learning set (current disposition 

to learn or perform in a particular way), possessed by 

the individual learner, to relate substantive (as opposed 

to verbatim) aspects of new concepts, information, or 

situations to relevant components of existing cognitive 

structure in various ways that make possible the incor­

poration of derivative, elaborative, correlative, sup­

portive, qualifying, or representational relationships. 

(2:22,202) 



Potentially Meaningful Material: Material to be learned which 

is non-arbitrarily relatable to relevant concepts in cog­

nitive structure and is relatable to the partic~lar cog­

nitive structure of a partic~lar learner. (2:22) 

Student Teaching: An experience, 16 weeks in duration, during 

which the student is placed in an elementary school class­

room under the direction of a cooperating teacher, 

During this time the student observes pupil .and teacher 

behavior, performs routine classroom teaching tasks, and 

eventually assumes most of the roles of a teacher~ 

Methods Instruction: Instruction in the areas of relevant 

learning theory, materials for teaching, and strategies 

of teaching, 

Concurrent Methods Instruction and Student Teaching: The 

arrangement of methods instru~tion and stud~nt teaching 

in use at Oklahoma State University during the 1970-71 

academic year. 

6 

The concurrent methods instruction and student teaching experience 

is a learning situation, and the theory developed below is a partial 

theory of learning. 

Ausubel (2:22) states that a meaningful learning set, as defined 

above, is necessary for meaningful learning to take place, However, 

disposition to learn is a variable quantity and it would appear natural 

to speak of the magnitude of the meaningful learning set. If a meaning­

ful le?rning set is necessary for meaningful learning to take place, an 

increase in the magnitude of the meaningful learning set should in­

crease the probability that meaningful learning will take place~ 
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In a program where. methods instruction and student teaching are 

concurrent, the learner is provided with an opportunity .to observe and 

to assume the role of a teacher. In so doing, the learner should be-

come aware of his present inability to perform certain functions that 

he must perform once he enters the profession. It is anticipated that .. 

the learner's disposition to learn will be greater than that of a 

learner whose methods instruction is preceding student teaching and 

that this learning set will be characterized by a desire to relate sub-

stantive aspects of the .methods instruction to his existing cognitive 

structure in a manner that will lend support to, .or clarification of, 

what previous knowledge he has gained through classroom experience. If 

this is true, a major weakness present when methods instruction is 

followed by student teach;i.ng has been overcome; . the weakness being that 

the learner's set may be.to internalize material verbatim, a learning 

set which is not meaningful. 

The following postulate has been formulated from the discussion 

above: 

Postulate 1: The learner who studies methods of teaching 

during student teaching will have a meaningful learning 

set of greater magnitude than the learner who studies 

methods of teaching prior to student teaching. 

The next postulate to be formulated is also based on.the work of 

Ausubel (2:22), who states: 

A meaningful set or approach to learning .•. only eventuates 
in a meaningful learning process and outcome provided that 
th~ learning material (task) itself is potentially meaning­
ful. 
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As stated in the definition, potentially meaningful material mus.t be 

relatable to the particular cognitive structure of a particular learner. 

Ausubel claims that for meaningful learning to actually occur the cog­

nitive structure of the particular learner must include the requisite 

intellectual capacities, ideational content, and experiential back­

ground. It is subsumability within a particular cognitive structure of 

potentially meaningful material that dif ferent:iates meaningful from 

rote learning. Hence, .if meaningful learning is to take place, the cog­

nitive structure of the individual learner becomes a major cqnsidera­

tion. 

As defined, methods instruction involves, among other things, 

instructi.on in the strategies of teaching. If the instructional 

material related to strategies of teaching is to be potentially meaning­

ful and if meaningful learning is to take place, it would appear that 

the ideal cognitive structure of the individual learner should include 

both an ideational content through which ideas directly related to the 

teaching process can be entertained and an experiential background that 

includes the performance of teaching tasks. For example, consider a 

learning task which might occur in an elementary school mathematics 

methods course. The task confronting the student is to learn to recog­

nize the level of difficulty, as related to a primary grade pupil, of 

any given .addition problem. Surely, the cognitive structure of the 

student includes the ability to solve addition problems~ Hopefully, 

the student can find the solution with ease. However, if the student 

has never taught elementary school children, his experiential back­

ground more than likely contains nothing related to recognizing ad­

dition problem difficulty as experienced by a primary grade pupil. In 
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fact, the ease with which the student can add may be a detriment to the 

task at hand. 

The instruction in the above situation might.begin with the pre­

sentation of a.set of rules followed by a set of problems to categorize 

as to level of difficulty, followed by feedbac;:k on performance on the 

problem set, followed by a new problem set, feedbac~, etc. Each bit of 

feedback would relate to a growing experience in actual performance of 

the task. However, nothing has been done to relate the material to 

existing ideational content and though performance may improve, the 

learning remains rote. In this instance, the material could be made 

potentially meaningful by first developing the rules in such a way that 

the development may be related to the mathematical background of the 

individual learner and then proceding to build the experiential back­

ground of the learner in the manner suggested. 

Had the learner above been a student teacher in an elementary 

school classroom at the time the learning task was to be accomplished, 

and had he worked with pupils executing various addition problems, the 

learner would have encounte.red some, of the difficulties that primary 

pupils have in addition. In his attempts to help the pupil the student 

teacher's experiential background would grow, and it is likely that he 

would begin to develop a theory as to why certain errors were made. 

From this theory he could then formulate rules, though perhaps incor­

rect, which wou.ld enable him to recognize the level of difficulty of a 

particular addition problem. In such a case, when the learner is given 

the corn~ct rules, he has a cognitive .structure that includes. a theory, 

a set of rules, and experiences to which these rules can be related. 

It is feasible that the learner could then refine the theory he has 



developed and be able to apply the rules with understanding. The 

result would be meaningful learning. 

10 

Although meaningful learning may be the outcome in both cases 

above, a great distinction exists between the two. In the .first case, 

in order for the material to be potentially meaningful, it was necessary 

to introduce background material, relating the .,rules to mathematics, 

and to build experience into the instruction, thereby requiring more 

time for instruction than in the second case where the rules alone wer~ 

potentially meaningful. Even if some elaboration on the rules were 

necessary in the second case, it would appear to be much less than in 

the first. 

The above discussion has led to the formulation of the following 

postulate: 

Postulate 2: Potentially meaningful material can be 

presente<;l more efficiently in the methods course in 

which the learner is concurrently engaged in student: 

teaching than in the methods course followed by 

student teaching. 

One additional comment is necessary. It may be possible that the 

instructor in the methods course preceding student teaching maynot· 

have the time or may not possess the technique necessary to make the 

material potentially meaningful and that the same material might be 

potentially meaningful had the student been exposed to teaching. How-_ 

ever, the writer did not feel justified in assuming that potentially 

meaningful material may appear more frequently in the concurrent 

methods instruction and student teaching program than when methods in­

struction is followed by student teaching. It is anticipated that if 
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the same material to be learned is presented in both instances, the 

material will have greater potential meaning in the concurrent methods 

instruction and student teaching program. 

On the basis of the above postulates, the writer has concluded 

that more meaningful learning will occur in the concurrent methods in­

struction and student teaching program than.in the program in which 

methods instruction is followed by student teaching (the time devoted 

to student teaching being held constant). The reduction in time devoted 

to methods instruction (see page 2) is justified by postulate 2, and 

the conclusion that.more meaningful learning will occur is a result of 

postulate 1. 

Support.for the above postulates from directly related research 

would be desirable, but as mentioned earlier, such research was not 

found. The postulates do appear to receive some support from the 

number of different programs in existence that.have employed a concur­

rent design of some form for methods instruction and student teaching. 

The collection of reports by Amershek and Barbour (1) lists thirteen· 

programs of this type. This list is not definitive; for example, the 

"Insite Program" is not included. Inasmuch as a cu.rriculum. design most 

commonly reflects the thinking of a group of .educators, it is safe to 

assume that a substantial number of educators are of the opinion that 

there is a need to closely relate methods instruction to the experiences 

of the student in the field. This thinking has been demonstrated in· 

the previous referenqes to the "Insite Program." An additional example 

is provided by William R .. Hazard (7) who reports that Northwestern 

University has constructed a tutorial-clinical program in which the 

student spends time in the field all .four years. In this program all 



12 

learning experiences in professional education are planned by a teacher 

in the field and an on-campus tutor; all formal course work in profes­

sional education has been eliminated. The practice of cooperative plan­

ning of the student's professional education experiences has provided 

an opportunity to relate the methods instruction to the field experi­

ences of the student and to the weaknesses exhibited by ·the student in· 

the field. It was hoped that the program would add relevance and sub­

stance to the professional education segment of the student's pre­

service training. 

If similar thinking that is shared by a sizable group of exper­

ienced educators can be assumed to be substantive, the formulation of 

the above programs supports the theory that more meaningful learning 

will take place in methods instruction that is accompanied by some form 

of field experience. 

Hypotheses to be Tested 

The study was conducted as a field study. Two groups of subjects; 

with group membership determined by self-selection, were used. The 

first group received 32 class-hours of methods instruction in the 

teaching of elementary school mathematics prior to sixteen weeks of 

student teaching; the second group received approximately seventeen 

class-hours of concurrent methods instruction and student teaching as 

earlier defined. Behavioral objectives of the two methods courses 

remained constant. Data were secured from each student on completion 

of student teaching. The data were taken as evidence of his ability to 

perform certain cognitive teaching tasks in elementary school mathema-
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tics. As stated earlier, the ability to perform.these tasks was chosen 

as a measure of meaningful learning. 

In summary, .the independent variable in this study was the elemen­

tary school mathemati~s methods course in which the subjects partici­

pated. The variable was two. dimensional; that is, it varied in its 

chronological relationship to the student teaching experience and in 

the number of hours allocated for its instruction. The dependent vari­

able was the meaningful learning accomplished by the student as indi­

cated by his ability to perform certain cognitive teachir,ig tasks. · 

The initial hypothesis 

H0 : The meaningful learning accomplished by students taught 

under the concurrent elementary school mathematics 

methods. instruct:ion and student teaching curriculum. 

design will be .less than or equal to that of the 

students taught methods prior to student teaching. 

will be tested against the alternate hypothesis 

H1 : The meaningful learning accomplished by students taught 

under th~ concurrent elementary school mathematics 

methods instruction and student teaching curriculum 

design will be greater than that of tl;!.e students taught 

methods prior to student teaching. 

The hypothesis H0 was to be rejected at the 0.05 point of signifi­

cance using a one tailed test. 

The procedure of conducting the study as a field study made it · 

necessary to consider other variables that might have effected perform­

ance of the cognitive teaching tasks in elementary school. mathematics,. 



Variables that were consideJ;"ed were intelligence, m~t;:hematical compe~ 

tency, and ability to perform cognitive teaching tasks in elementary 

school reading and science. The nu!l forms of the resulting subhypo­

theses to be tested were as follows: 

SH1 : There. is no significant difference in the intelligence 

of the treatment groups. 

SH2 : There is no significant difference in the mathematical 

competency of the two treatment groups. 

SH3 : There is no significant difference in the two treat­

ment groups as related to their ability to perform 

certain cognitive teaching tasks in elementary school 

reading and science. 

14 

All hypotheses were to be rejected at the 0.05 point of significance 

using a two tailed test. 



CHAPTER II 

PROCEDURE 

The concurrent methods. instruct;ion and studen:t teaching curriculum .. 

deSign that was devised at Oklahoma State University and used.as a 

tr.eatment for this study was briefly described in Chapter . I. Addition­

al factors, not discussed in Chapter I, resulted in a definite distinc­

tion between the fall 1970 program and spring 1971 program. Most of 

the fall 1970 student teachers had studied mathematics teaching methods 

prior to student teaching. Consequently, the workshops in mathematics 

methods were dropped from the fall 1970 program and reinstated in the 

spring 1971 program. More specifically, most of the fall 1970 students. 

participated in·an elementary school mathematics methods course con­

sisting of 32 class-hour.a of instruction •. Their instruction in 

methods was followed by ;16 weeks of student teaching, which. was inter.­

rupted by weekly one-day workshops in·the remaining three methods 

areas -- language a+ts, science; and social studies -- and thrEie half.­

day study periods. Most of. the spring 1971 stud.ents received 17 

class-hours of instruction in elementary mathematics methods through 

workshops, which· were held periodically during the 16. weeks of 

student teaching. The remaining subject area methods courses were 

handled essentially in the same manner as t;he fa.11 1970 group. 

lli 
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Design of Study 

The two organizational·schemes, based on the chronological rela-

tionship of elementary school mathematics methods instruction to 

student teaching, provided the two independent variables under study in 

this investi~ation. An ideal approach to .this study would have been ·to 

replicate t;he above circumstances in a true experimental design. How-

ever, random selection of subjects and random assignment of subjects to 

organizational schemes was not feasible. Faculty need for information 

that would aid them in an·evaluation of the new program led to the 

decision to conduct the investigation using an ex-post facto design. 

Though ex-post facto designs do not demonstrate the control that 

can be exercised in true experimental designs and causality is less 

clear, they do have arguments in their favor •. Kerlinger (8:373) states: 

If a tally of sound and important studies in psychology, 
sociology and education were made, it is likely that 
ex-post facto studies would out number and out rank exper­
imental studies. 

Selection of Subjects 

The subjects for the study were among those students enrol:l.ed in 

elementary school student teaching during the 1970-71 academic year at 

Oklahoma. State University. Two groups of subjects were identified as 

the C-group and the S-group. They are described below: 

S-group: Those persons student teaching in the fall 1970 

term who had previously received instruction in 

elementary school mathematics teaching methods 

from the instructor responsible for the inst;ruc-



tion of most of the spring 1971 students. There 

were 50 subjects in this group. 

C-group: Those person& student teaching in the spring 1971 

term who. had not pt:'~viaualy received instruction 

in elementary mathematics methoda, A further 

co.ndition f@f pla@@m~mt in the C-group, was that 

eJ.~mentary school m~them~-ceaching met'tlod.s 

instruction was received from the professor re-

-sponai'bJ.1 fer the instruction of tho•e students 

in the S-group. There were 80 subjects in 

thia 1roup. 

The resulting n was 130. 
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Memh•nhip :j.n a particular group was determined by self.-selec tion 

rather than randoIB assignmen~. The two groups were assumed. to be 

samples from the same population, but having been drawn at different 

times. Since equivalency of the two groups could not be assumed on the 

basis of random selection and random assignment, it was.established 

statistically using independent variables known to effect criterion 

performa11ce. 

During the couri;ie of the study, a·small number of casualties 

occurred as a result of .absenteeism during testing. These will be dis-

cussed in detail at that time when statistical analysis demands the 

recognition of the reduced n. 



Coll«;!ction of Data 

The co.llection of all data used in this study was accomplished 

through the administration of three batteries of tests. These were 

administered at periodic intervals during the semester. 

Necessary data for the study can be subdivided into three cate­

gories: 

1. Data needed for the final comparison of the S-group and 

the C-group on their abilities to perform certain cog­

nitive elementary school mathematics teaching tasks. 

2. Data needed to establish the sensitivity (to methods· 

instruction) of the instrument used in 1. 

3. Data needed to establish equivalence of the S-group and 

C-group on variables related to. successful performance 

on the instrument used in 1. 

Each of these will now be discussed in detail in the order in which 

they appear. 

18 

The instrument used for final comparison of the S-group and C-group 

on their abilities to perform certain cognitive teaching tasks was 

Intermediate Grade Mathematics Teaching Tasks - Form f by Richard L. 

Turner (16), henceforth referred to as IGMTT-Form F. The instrument 

consists of four cognitive level teaching .tasks. In task 1 the sub­

ject is asked to identify the degree of relevance of 10 stated ob­

jectives of arithmetic instruction to six problems composing an arith­

metic exercise. In task 2 the subject must examine a set of 10 

long division problems worked by a pupil in grade 5. The errors made 

by the pupil fall systematically in one class and randomly. in -two o·ther 
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cla1:1ses. The subject must select what combination of 14 alternative 

teacher actions would be necessary and sufficient to correct the sys­

tematic errors. Task 3 differs from task 2 only in that the exer­

cises include several oper.;ttions and have been performed by a pupil in 

grade 4. In task 4 the subject is asked to rank order, according to 

level of difficulty, seven long division problems. 

All testing was cond\lcted during the workshop periods all,otted for. 

methods instruction. These workshops were conducted in centers located 

in Stillwater, Oklahoma; .Ponca City, Oklahoma; Tulsa, Oklahoma; and 

Oklahoma City, Oklahoma. Testing was necessarily performed on differ­

ent days and in different locations. The availability of the subjects 

for testing and the testing 1:1chedule were determined by faculty members 

responsible for methods instruction. The IGMTT-Form F was administered 

to both treatme~t group$ during the final two weeks of each group's 

studen.t teaching. 

The reader should note that the ability to perform the tasks in 

the IGMrT-Form F instrument was used as the criterion for demonstration 

of meaningful learning resulting from elementary school mathematics 

methods instructiqn. 

Since the independent variable in this .study was the elementary 

school mathematics methods course in. which the subjects participated, 

it was, of course, necessary that the IGMTT-Form F instrument be sen­

sitive to that variable. Turner (19:23) reports that methods instruc­

tion and student teaching contribute significantly to performance. 

However, it was possible that the main contributing factor was student 

teaching. To obtain the effect. of methods instruction on performance, 

the IGMrT-Form E (15), an instrument equivalent to Form F, was admin-
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istered to both treatment groups during the third and fourth weeks' of 
the subjects' student teaching. At this time the S-gi:oup had completed 

methods instruction whil,.e the C-group had had no methods instruction 

related to the tasks contained in the instrument. Although some_ 

student teaching had taken place, it was little and equivalent for both 

treatment groups. Assuming equivalence of the two treatment groups on 

other variables pertinent to performance of the teaching tasks (an 

assumption also tested), differences in results were attributed. to the 

effe.ct of methods instruction. 

Although the design was not a pre-test _post-test design, the above 

testing introduced the same problem encountered in such a design; that 

is, the effect of pre-testing on the dependent variable. The adminis­

tration of the IGMTT-Form E could have served as an advanced organizer 

providing the learner with cues through which_ meaningful learning could 

be facilitated. Since the learning opportuniti,es for the two treatment 

groups varied during the lapse of time between taking the IGMrT-Form E 

and Form F, there existed the possibility that administration of Form E 

resulted in altering the performance of Form F in different amounts for . 

the two treatment groups. To provide a statistical check for th.e pos­

sibility, both treatment groups were randomly divided into halves. 

When _IGMTT-Form E was administered, it was given only to half of each 

treatment group; the remaining halves were administered a dummy instru­

ment consisting of selected questions from past examinations given in 

the elementary mathematics methods course, which the S-group had taken. 

This procedure provided, in both treatment groups, the opportunity to 

compare the results on the IGMrT-Form F of those who had completed 
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Form E and those who had not, thus showing the effect of .Form E on per-

formance of Form F. 

As mentioned previously, equivalence of the t;:wo samples was estab-

lished statistically using independent variables known to effect cri-

terion (IGMTT-Form F) performance. Turner (19:24-27) explored the 

effect, on performance of the IGMTT., of the variables intelligence, 

reading comprehension~ arithmetic ability, attitude as measured by .the 

MTAI,. and values. None of these was. found to be a good predictor o;f 

success. However, intelligence, reading comprehension, and arithmetic. 

ability were more consistently correlated (in .a positive direction) to 

performance on the IGMTT than were the other variables. Consequently, 

it was decided to U$e intelligence and arithmetic ability as variables 

to statistically establish equivalence of the treatment groups. The 

instruments used for obtaining scores on these variables were the Otis 
.. ' ' '_.......... 

Quick-Scoring Mental Abilities Test: Gamma Test (OTIS Gamma) (9) and 

Structure of the Number System: Form A (4). These tests were adminis­

tered during the ninth week of the fall semester and the seventh and 

eighth week of the spring seme.ster, Reading comprehension was not. 

measured since Turner (18 :38) report$ a high correlation (; 74 to • 84) 

between intelligence and reading comprehension in his undergraduate 

samples. 

Since methods instru.ction in language arts and science remained 

the same for both treatment groups, it was thought.the ability to.per-

form elementary teaching tasks in the combined areas might be a 

variable on which scores would both correlate highly with the IGMTT 

scores and be equivalent for the two treatment groups. Thus, scores on 

this variable were obtained. The instrument used for collection of 
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data was Behavioral Dimensions of Teaching, Instructional Tasks -­

Intermediate (14), henceforth referred to as BDT. Only those parts of 

this _instrument pertaining to the teaching of reading and science were 

used.. The deletion of a portion of the test resulted in the creation 

of a new instrument and made it necessary to establish its reliability. 

Statistical Tests 

To avoid making the assumptions necessary for the use of para­

metric statistics, non-parametric statistics were used in all tests 

that made use of scores on the IGMI'T instruments and the BDT instru­

ment. 

To ascertain the sensitivity of the IGMI'T instruments to method 

instruction, the Mann-Whitney U test, as outlined by Siegel (U:l23), 

was used to test the hypothesis: 

SH4 : The performance on the _IGMTT-Forrn E of subjects. who had 

received instruction in elementary school mathematics 

teaching methods will not be significantly different 

(0.05 level) from those who had not received instruc­

tion. 

A one tailed test of significance was used. 

The Spearman coefficient of rank correlation, as desc.ribed by 

Siegel (12:204), was used to determine whether performance on the Otis 

Gamma or Structure of the Number System test would serve as a predictor 

of performance on the IGMI'T-Forrn F. As a result of the work of Turner; 

referred to previously, positive correlations were expected. There­

fore, the co.rrelations were tested for significance (O. 05 level) by 

using a one tailed test as outlined by Siegel (12:210-212). These corn-
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putations were made for verification of Turner's findings, using differ­

ent instruments and testing procedures. 

The Spearman coefficient of rank correlation was also used to 

determine whether performance on the BDT instrument would serve as a 

predictor of performance on the IGMI'T-Form F. Again, due to the nature 

of the BDT instrument, positive correlation was expected, and signifi­

cance (0.05) of the coefficient was tested using a one tailed test. 

The assumption was made that the distribution of the populations 

as related to intelligence and mathematical ability would, .in both 

cases, be normal. The t-test, as described by Walker and Lev (20:155-

157), was used to test hypotheses SH1 and SH2• Scores on the Otis 

Gamma were used. as the measure of intelligence and scores on the 

Structure E!. the Number System test were used as the measure of mathe­

matical ability. Use of the t-test for the differences in the means of 

independent samples requires the assumption that the observed sample 

variances are not inconsistent with the hypothesis that the samples 

come from populations with the same variance. Following the procedure 

suggested by Walker and Lev, (20:85) the F-test was used to test this 

hypothesis. 

The Mann-Whitney U test was used. to test hypothesis SH3 . Scores 

on the BDT instrument were used. as the measure of ability to perform 

cognitive teaching tasks in reading and science. 

The reliability of the BDT instrument was computed using a split 

halves technique and the Spearman.coefficient of rank correlation. An 

estimate of the reliability for a full leµgth test was made using the 

Spearman~Brown Prophecy Formula as described by Ferguson (5:378). 



To determine the effect of pre-testing, the Mann-Whitney U test· 

was used to test the hypothesis: 

SH5 : Performance on the IGMTT-Form F of those subjects admin­

istered the IGMTT-Form E will not be significantly . 

different (0.05) from those administered the dummy 

instrument. 

Finally, the Mann-Whitney U test was used to test the research 

hypothesis, H0 • Scores on. the IGMTT-Form F were used as the measure 

of ability to perform cognitive teaching tasks in elementary school 

mathematics. 

Assumptions and Limitations 
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A major assumption in an expost-facto design is that the experi­

menter can recognize and will explore all alternative variables that 

might have a significant effect on the dependent variable. The assump...,. 

tion in this study was that intelligence, arithmetic ability, and 

ability to perform teaching tasks in reading and science are the major. 

alternative variables and that other variables that might be signifi­

cant are randomly distributed or highly correlated with the three named. 

The selection of the IGMTT as the criterion instrument made 

additional assumptions necessary. First, the assumption was made that 

scores on this instrument would be indicative of the learners' ability 

to perform these tasks. In addition,. the limited scope of. the IGMTT 

must be considered. Conduct of the final statistical test in the 

preceding section served as a test of the research hypothesis only. if 

it can be assumed that performance of the four tasks contained in 



IGMTI'..,Form.F was·indicative of the total mearlingful learnilig .outcome 

res ti1 tin'g , from eiement·a:ry s choo 1 ·ma the ma ti cs methods ' instruct ion , 
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An additional assumption was made with respect to the.learning 

opportunitie~ existent .irt the elementary school mathematics method.s 

course. Al though the instructor was t]:te same fo.r all subjects, it .was 

nece_ssa:ry to .assume t.hat ·the l?ehavioral object,ives, set .forth by this 

.:;Ln:structor remained constant during the times subjects were enrolll~d in 

.the various sections of .the course .. 

Since it -was· necessary to · adminis·ter th,e IGMTT..,Form F on comp le.-, , 

tion of student teaching,, it .is likely that learning resulting from 

.student teaching ef·fected scores. It .was assumed that .the learning 

.opportunities 'resulting from .student teacl;litig . (unless related to the 

.chronological .relationship of .the elementary school mathematks •methods 

instruction to.student teaching) remained constant for both treatment 

groups. 

Assumptions ·resu,lting from the testing proced~re 'were as follows:_ 

l. Tes.ting at varying .. tiltles• in varyin~ .locations had no effect. 

on sco.res. 

2. Gr9up.response tp the ;testing ,procedure remained constant 

for bot~ treatment groups.· 

3. Subjects lost from the study as a· result of absenteeism 

during testing were so few they had no effe.ct on the study, 

The c.-group and S-group . wer.e considered to be· samples. from the 

same population but having been dravin at different times. The popula ... 

tion to which the writer wishe,d to apply. the results of this ·study was 

all .in:dividtials .who have received.or. will receive elementary schoo:i_ 

mathematics methods i:nstr:uction at Oklahoma State University under the 
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concurrent .curriculum design .studied, the methods iJls trµctor- remaining 

constant. Gener.alizations to other. populations_ cannot 1;>.e statistically 

justified. 

T\le stated purpose· of this study was. to dete_rmine the effect o~ . 

tl;le .concurrent elementary school mathemaUcs methods instruction and 

-student .. teaching ,program at Oklaho~ State Univers.ity on :meaningful 

leaming.resulting frpm the methods instructio"Q.. It was anticipated 

that -information _obtained .would be of use to the el~ment.ary education·· 

.faculty at Oklaho~ State University .in making decisio'ns related to 

future .implementation ;of the program •.. It .is with these purposei; in -

mind that. ,the importance of the above assumptions and limitations ·must· 

be considered. 



. CHAPTER III 

ANALYSIS OF THE.DATA 

.. T\le" .analysis of, the \data :is ·divid'ed into .fou:r; sections, The first· 

·two .sec'l;iolls .coµ.tain· the .analysis of data· :related to the Otis. Ganuna, 
'' ~ 

. :Struct_urt:l ~~Number _.system test, .~nd BDT instrµment, .Th_e fi.rs·t . 

. sect:ion is a '.repor.t ·of ·tlu! ~elati.onship. of criterion ',instruD).ent scores· 

Ci.GMI'T'"''.FO:lnll '.F} :t·o··,sco~s on the ab,ove·•.:f.nstr.uDJ,en.ts, The ne~t setition 'is 

an analysis·· of ·tb.e· compaTab:Lli:ty of · t~~· tt'eattnent:· groups 11s reiated to 

.performance· on· the three .tests• · The·· third section :is an ;anaJ.ysis ·,of the· 

sen111it;L.V':l.ty -of . .the IGMTT instruments tC:r methods inst~uc.tion,. The :final· 

sec'tion is an analysis of th~ d.if1ei;ence between the .c ... group and the 

S""gr.oup -petrformailCB On .the ·Criterion .instr .. ument • An _analysi·S ·of '.the 

... eft~ct of admiri:l.1;1t:ra.tion of the .pre-test· (IGMTT"":'Form E) on criter·ioi;i 

performance. is· in.eluded'. in .this final ,section, 

.Wit~ tne exception of ·tl;le IGMI:T.-:Fo.rm· E, coJllPJ.ete sets. of scores 

were .obtaJ,necl' for 121 of the , -~30 . subjects included' .in the original 

.. t~eatment .grC)ups,. .. 48 : subj.acts in· the .s .... ~roup, and 73 in· the -C-,greup, , 

.The remaining ,niriti\'18.ubjects were. a:i>sen.t, .for at least one phase ·of the 

.. testing,. and· .for various· rfaasons could not be .tested. at anothe:r time • 

. The .relatively small. eize of th.e .latt~i ,group led to the as.sumptien 

.·.that .they would .-not .have .an .effe.ct .on .the .s,tu?y. On the .'Qas:l.s · o .. f -this 

.. ass1.µ11ption, .these .subjects .wer.e··.not considered in .any analysi\s of :the 
. . ' . 

data obtain.ed' on the Otis ·Gamma~ . Structure of the Num.Qer ·System, BDT; 
' ~-~. ' • , ' '. , ••• ,r 
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.. or~IGMTT..,Fo,rm·F instruments. Data on the ·IGMTT-Form E was.· sought frolll 

.a .random .half.· of· e·ach· treatment. group •. \ It was .successfully· obtained 

.for . 23_ .subjectis of .the: .s-it;'oup . and. 39 suq.jects. of the •C.-group, 'All 

"of these subject,s ·weI1e used in .testing th.e s.ensiti.vity of the IGMTT 

.. instruments.. Only: those f9r, which all otlier .data w~s available,. 22 

.of· .th.e . 23 .. subjects ·and 38 of the 39 su'l;lJ ects, were used. in the 

.. analysis of the w:ie-.testing effei::t on Fo.rm F-_performance. A~a.in, the 

.assumption was made that:subjec~s lost-from tpe'study did not effect.· 

.the .results •. 

The· use of botll par~metric (t and F tests} and non-parametric 
' . ' . . 

(Spea:rman caeffi.cient of t:ank car.relation ,and Mann-Whitney U test) 

.. statistics .necessitated the use .of .hot\l raw scores· and ranks in various· 

. computations.• Therefore, in addition .to. tahula,ting raw ·scG>res for all 

.sub.ject$ ~ .scores .wei:e .arranged· .a~cording .,to rank orqer, The rank 

ordering of .scar.es• inyolved several dif'fei:ent schemes,· depending .on the 

groups of subje.cts whose performances wer~ ·to .be compared, 

The-Effect of ·Selected Variables 

on Criterion ·Perfo·rmanae 

Int~lligence, mathematical ahili_ty, .and .ability. to perfo.rm 

cognitive teaching: .tasks in .reading and science were .selected 'f?y. the 

writer,· .as variali>1es· which· miglJ,t effect· perfor~ance on the criter.ion . 

. instrument. The work of Turner, referred to previously, exhibited a 

posit~:ve :correlation .betw:een IGMI'T-Form F performance and the v,arial>le!i., 

.:J.ntelligence .and arithmetic .al>ility, The purposes: of this section are 

. (.1). 'tc;> .provide .. verification of the work of Turner, using .different 

instrµ108nts and proc;:edures tor obtaining data, .and (2) to establish . ' . 



the relation of the third variable, ability to perform cognitive 

teaching tasks in reading and science, on IGMTT-Form F performance. 
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The Spearman.coefficient of rank correlation was used for the 

statistical.treatment of the data. Calculation of this coefficient 

involves placing in rank order the scores on each of tl:ie two variables 

to be compared. Computation of the coefficient of .correlation is based 

on the sum of the squares of the difference in ranks achieved by each 

subject,, and the number of subjects. Only the scores for the 73 sub­

jects in the C-group for whom all data were available were used in 

obtaining these coefficients. 

Since the work of Turner indicated that positive .correlations could 

be expected between the IGMTT-Form F and the variables intelligence and 

arithmetic ability, .and since both the BDT and the IGMTT-Form F measure 

ability to perform cognitive teaching tasks; positive coefficients of 

correlation were expected. Therefore, the statistical significance of 

each coefficient was computed using a one tailed test. 

The resulting coefficients of rank correlation and their levels of 

statistical significance are reported in Table I. 

The coefficients or rank correlation were not large enough for 

scores on the selected instruments to be considered as good predictors 

of success in performing the IGMTT-Form F instrument. However, it is 

worth noting that the correlations are all positive as predicted and 

are statistically significant. These findings verify the results of 

Turner related to intelligence and arithmetic ability. Also,. it would 

appear that the ability to perform cognitive teaching tasks in reading 

and science is related to IGMTT-Form F performance. Scores on the 

Structure of the Number System test were more highly correlated with 



Instrument 

Otis Gannna 

Structure of the 

TABLE I 

CORRELATION BETWEEN CRITERION SCORES 
AND SCORES ON SELECTED VARIABLES 

Ce>efficient df 

0.21 71 

--- 0.30 71 Number System 

BDT 0.24 71 

Level of 
Significance 

p < 0.05 

p < 0. 025 . 

p < 0.01 

scores on the IGMTT-Form F instrument than were the other two tests, 
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while the correlation between scores on the Otis Gamma and scores on the 

IGMTT-Form F was the lowe$t and least significant of the three selected 

instruments. The 0.05 level of statistical significance indicates 

that the observed positive coefficient of correlation could have 

occurred by chance only five times out of 100 if the ability to per-

form the Otis Gamma was not positively associated with the ability to 

perform the IGMTT-Form F. 

The BDT instrument was constructed by selecting three out of five 

of the original tasks comprising the Behavioral Dimensions of Teaching: 

Instructional Tasks-Intermediate instrument. The reliability of the 

new instrument thus formed was calculated by using a split halves tech-

nique. ·Raw scores for the split halves may be found in Appendix A. 

The Spearman coefficient of rank correlation for the split halves was 

0.43. ·The Spearman Brown Prophecy Formula yielded a corrected relia-

bility of 0.60 for the full length BDT instrument. 
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Comparability of Treatment Groups 

The use of a-n ex-post facto design requi:r;ed that variables (other 

than the independent .variable) that might effect criterion performance 

be explored. To meet this req\lirement, subhypotheses SH1 , SH2, and 

SH3 (see _page 1{.) were formul,ated and .tested. These hypothese.s are 

related to the comparability of the treatment groups on the variables 

intelligence, mathematical ability, and ability to perform cognitive 

teac;hing_ tasks in reading and science respectively. 

The t-test for differences in mean scores was used to test · SH1 

and SH2• The t ... test, as used, is a test of the hypothesis that the 

difference in mean SCC?res is zerp. The tes.t requires the assumption 

tl:iat the variance of scores for the two variables are equal, This 

assumption must be tested; one procedure is to conduct an F-test based 

on·the ratio of the variances; the _smaller the F, the more tenable the 

assumption. An additional assumption of normality of the sample ,dis-

tributions must be made. The results of the .statisti~al tests of SH1 

and SH2 are contained in Table II and Table III. 

N 

S-group. 48 

C-group. 73 

TABLE II 

DIFFERENCE BETWEEN MEAN SCORES 
ON THE OTIS GAMMA 

Mean Variance t df 

56.19 81.19 -0.99 129 

57.38 62.48 

Level of 
Signif ican~e 

p > 0.20 



s-group 

C-group 

TABLE III 

DIFFERENCE BETWEEN MEAN SCORES ON THE STRUCTURE 
OF THE NUMBER SYSTEM TEST 

N Mean Variance 

48 24.44 31.04 . 

73 25.43 34.49 . 

t df 

-0.81 129 

Level of 
Significance 

p > 0.20 
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The ratio of the variances yielded an F = 1.30 for scores on the 

Otis Gamma and an F = 1.11 for scores on the Structure of the Number ----- - -- -----
System test. Both resulted in an F < F. 95 • These F's are small 

enough to support the assumption of homogeneity of variance·made in 

using the t-test. The level of significance. of the values of t were 

computed using a two tailed test. The difference in the S-group and 

C-group mean scores were not statistically significa.nt for either of 

the tests analyzed. Therefore, subhypotheses SH1 and SH2 are 

tenable. The reader should note that the hypotheses could not be 

rejected even.at the 0.20 level of statistical significance. This is 

a strong indication that the existing differences in the mean scores 

were little more than chance differences and that the two groups may be 

assumed to be samples from the same population with respect to intelli-

gence and mathematical ability. 

The Mann-Whitney U test was used to test SH3• This statistical 

test is a test of the hypothesis that the distributions of two sets of 

scores are equivalent. The statistic is a non~parametric statistic. 
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and requites only the assumption that ordinal level of measure has been 

obtained; that is, the ranks of the scores provide an or4ering of the 

scores through which. one score can be said to be better than another. 

The numerical difference in the raw scores may be meaningless. To cal-

culate U, all scores are placed in rank order without regard to the 

treatment gro~p to which subjects belong. The ranks are then summed 

for one of the ·treatment groups. The selection of _the group has no 

bearing on.the outcome of the test. Calculation of U is ·the~·based 

on the sum of the . ranks for one treatment group and the number. of sub-

jects in each group. As sample sizes beco_me large (greater than 20) , 

the distripution of U approac,hes the no.rmal distribution,. In this 

case, a z can be calculated from u, and the level of significance 

of the teat can be obtained from a table for the normal distribution 

with, zero mean and.unit .variance. This procedure was the one employed 

by the _writer. The sum of ranks used in calculating U was the. 

s~group su~ of ranks. A two ·tailed test was used to determine the 

level of statistical significance of the test. The·results are 

reported in Table IV. 

N 

S-group 48 

C-group 73 

TABLE IV 

DIFFERENCE BETWEEN DISTRIBUTIONS 
OF SCORES ON THE BDT 

Sum of 
Ranks 

Median 
Scores u z 

2693 35 1.25 

37 

Level.of 
Significance 

p > 0.20 



34 

The difference in the distributions of the S-group,and C-group 

scores on the BDT was not statistically significant~ Therefore, sub-

hypothesis SH3 was not .rejected. Inspection of Table IV reveals that 

the level of statistical significance was the same as ~hat -Of the tests 

of subhypotheses SH1 and SH2• Again, this is a strong indici;i.tion 

that the ex.is ting difference, indicated by the ~dian scores, is little 

m0re than a chance difference and that the ~two groups may be-assumed. to 

be samples from the same population with respect to ability to perform 

cognitive teaching tasks in reading and science. 

One additional observa~ion shoul~ be made. Examination of Tables 

II, III, and IV reveals existing differences are all in favor of the. 

C-group. The proba'Qility of this occurring by chance when_ the :distri-

butions of the samples are equivalent is p = 0.125, the same as the 

probability of.obtaining three -consecutive heads when flipping a coin. 

Although thi.s probability dqes not _meet the 0. 05 le.vel of statistical 

significance, it _does suggest, the possib:l,.lity that differences in-

ab::Uity, although small, did exist and that the C-group was the more 

able of the two groups. To assert that the diff.erence in ability is 

real would be much the same .as concluding that the a'Qove coin was 

biased only on the basis of the . three. observed- trials. 

Sensitivity of IGMTT InstruJ\lents 

to Methods Instruction 

The Mann-Whitney U Test was used.to test subhypothesis SH4 (see 

page 22). It was expected that instruction in methods of teaching_ 

elementary school_ mathematics would have a positive effect on the per..,. 

formance of the IGMIT-Form E instrument •. Therefore, a one tailed test 
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of statistical significance was used •. The reader should recall that 

only half of each treatment group was administered the IGMTT-Form E. 

The sum of the ranks for the half of the S-group was.used in the compu-

tation of u. The results of the test.are contained in Table V. 

N 

S-group 23 

C-group 39 

TABLE V 

DIFFERENCE BETWEEN DISTRIBUTIONS OF 
SCORES ON THP: IGMTT-FORM .E 

Sum of 
Ranks 

793 

Median 
Scores 

22 

19 .5 

u z 

380 -1.00 

Level.of 
Significance 

p < 0.16 

Failure to attain the 0.05 level of statistical significance 

implies that hypothesis SH4 cannot be rejected. However, the differ­

ence in median scores and the value of z (the fact that z is nega-

tive) indicate a shift in distribution in the expected direction. The 

0.16 level of statistical significance attained means that these 

observed differences could occur, by chance, 16 times out of 100 if 

samples were drawn from populations of equal distribution. 

Differences .in Criterion Performance 

The Mann-Whitney U Test was used to test the research hypothesis, 

H0 • The theory developed in Chapter I dictated the use of a one tailed 
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statistical test. The results were expected to show a higher level of 

performance on the IGMTT-Form F by the C-group. The sum of the ranks 

for the S-group was used in the computation of U. The results are 

reported in Table VI. 

N 

S-group 48 

C-group, 73 

TABLE VI 

DIFFERENCE BETWEEN DISTRIBUTIONS OF 
SCORES ON THE IGMTT-FORM F 

Sum of 
Ranks 

3016.5 

Median 
Scores 

21.5 

20.5 

u z 

1663.5 -0.45 

Level of 
Significance 

p < 0.68 

On the basis of the above results, hypothesis H0 could not be 

rejected. In fact, the median scores and value of z obtained indi-

cate a shift in the distributions in a direction opposite to the 

expected direction. The reader should also note that the level of 

statist.ical significance obtained was very large. 

It is possible that pre-testing (administration of the IGMTT-

Form E) may have had an effect on the scores used in the above analysis. 

If so, the above results may not provide a valid basis for consideration 

of the research hypothesis. 

The hypothesis relating to the eftect of pre-testing was sub-

hypothesis SH5 (see page 24). The Mann-Whitney U Test was used as 
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the statistical test of this hypothesis. Since each treatment group 

had a different opportunity to interact with the pre~test (a result of 

the two levels of treatment),. SH5 was tested for each treatment group. 

S-group scores on the IGMTT-Form F were placed in rank order and the 

sum of r~nks was computed for the random half adminis.tered Fqrm E. Cal-

culation of U was then based on this sum and the number. of subjects 

in each random half. . The fact that the halves were not equal was a 

result of absences during testing. The same procedure was followed for 

the C-group. A two tailed test of statistical. significance was usecj in 

both cases. The results of these tests are contained in Table VII. 

Subjects 1 

S-group 

Fl 

F2 

C-group 

Fl 

F2 

lF 
l 

Form E and 

Form F. 

TABLE VII 

EFFECT OF THE ADMINISTRATION OF IGMTT-FORM E 
ON FORM F PERFORMANCE 

Sum of Median Level of 
N Ranks Scores u z Significance 

22 643 22.5 182 -2.15 p < 0.05 

26 19.75 

38 1373.S 20.25 697 .5 0.36 p > 0.36 

35 20.5 

denotes those subjects who were administered both IGMTT-

Form F. F2 denotes those subjects administered only IGMTT-
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A statistically significant difference existed in the distributions 

of scores on the IGMI'T-Form F for the S-group but not for the C-group. 

This was an interesting and unexpected result. However, the relevance 

of these results to this study lies only in the fact that hypothesis 

SH5 mus.t be rejected and the effects of pre-testing should be con­

sidered in the analysis of data obtained with the criterion instrument. 

There were 26 subjects in the S-group and 35 subjects in the 

C-group who were not pre-tested. The size of these subgroups were 

thought to be large enough to provide a valid statistical analysis of 

the research hypothesis. Interpretation of results thus obtained would 

not.necessitate consideration of the pre-testing effect. Therefore, 

the decision was made to test the hypothesis H0 , using only the IGMr'l'­

Form F .scores of these subjects. The statistic used, again, was the 

Mann-Whitney U. The sum of the ranks of those subjects from the S-group 

not pre-tested was used in calculating U. The results of the test are 

contained in Table VIII. 

TABLE VIII 

DIFFERENCE IN DISTRIBUTIONS OF SCORES ON IGMTT-FORM F 
FOR SUBJECTS NOT ADMINISTERED FORM E 

Sample to Which 
Subjects Belong N 

S-group 26 

C-group 35 

Sum of 
Ranks 

759 

Median 
Scores U 

19.75 502 

20.5 

z 

0.70 

Level of 
Significance 

p > 0.24 
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The difference in the two distributions was not statistically 

significant. Again, hypothesis H0 was not rejected. However, some 

differences in this test of H0 and the previous test of H0 are 

worth noting. Observed shifts in the distributions of the previous 

test indicated a higher level of performance by the S-group. The 

observed shifts in the distributions in the present test indicate a 

higher .level of performance by the C-group. The latter result was the 

expected result. 

The random procedure in which subjects were assigned to the 

respective halves should allow all tests of equivalence of the S-group 

and C-group to be extended to the halves of these samples which were 

not aqministered the IGMrT-Form E. 

Summary 

The analysis of the data can be summarized as follows: 

1. Statistically significant positive correlati.ons did exist 

between ranks of scores on the IGMI'T-Form F and ranks of· 

scores on the Otis Gamma, Structure of the Number System, 

and BDT instruments. However, .the correlations were 

small, indicating that no one of the three instruments 

would provide scores that would serve as a good predictor 

of success on the IGMI'T instruments •. 

2. Subhypotheses SH1 , SH2 , and SH3 are tenable although 

the consistency in which the C-group performed higher 

than the S-group suggests that, as a group, the C-group 

may have possessed greater ability in the areas explored. 



3. Subhypothesis SH4 was not rejected. However, observed 

shifts in the sample distributions indicated a higher 

level of performance on the IGMTT-Form E by subject-s who 

had received methods instruction in the teaching of 

elementary school mathematics. 

4, Subhypothesis SH5 was rejected, indicating that adminis­

tration of Form E did effect Form F performance. 

5. The null form of the research hypothesis was not rejected. 

The analysis of performance on the IGMTT-Form F was con~ 

ducted two ways; (1) using all S-group and C-group 

scores and (2) using only the scores of t~ose not p~e­

tested. In the latter analysis there was an observed 

shift in sample distributions that indicated a higher. 

level of performance by the C-group; this was the expected 

outcome. 
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CHAPTER IV 

SUMMARY AND CONCLUSIONS 

Summary 

During the 1970-71 academic year, Oklahoma,State University 

conducted a pre-service elementary teacher education program in which 

instruction in methods of teaching and student teaching were.conct,lrrent. 

This program replaced the traditional program in which methods instruc~ 

tion was prior to student teaching. The primary purpose of this st\,ldy 

was to determine the effect of the concurrent methods instruction and 

student tea~hing program on the degree of meaningful learning accom­

plished by students in the area of methods of teaching elementary 

school mathematics. The degree of meaningful learning that the student 

had accomplished was demonstrated by his ability to perform certain cog­

nitive level elementary school mathematics teaching tasks. 

A partial theory of learning relate.d to instruction in elementary 

school teaching methods and student teaching was developed by the 

writer. The theory was based on the work of Ausubel. The following 

two postulates formed the core of the theory: 

1. The learner who studies methods of teaching during student 

teaching will have a meaningful learning set of .greater 

magnitude than the learner who studies methods of teaching 

prior to student teaching. 
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2. Pote~tially meaningful material can be presented more 

efficiently in the methods course in which the learner is 

concurrently engaged in student teaching than in the 

methods course followed, by student teaching. 
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On the basis of the above postulates, it was hypothesized that the 

degree of meaningful learning attained by students receiving methods 

instruction in the teaching of ele~ntary school.mathematics concurrent 

to student teaching would be greater .than .that of students receiving 

methods instruction prior to student teaching, even if the number of 

hours devoted to student teaching were reduced. 

The independent variable was the methods instruction in elementary 

school mathematics received by the subject. The variable was two dimen~ 

sional; that is, it varied in its chronological relationship to student 

teaching and in the number of hours allocated for its instruction. 

The dependent variable was the meaningful learning accomplished by the 

subject as indicated by his ability to perform certain cognitive level 

teaching tasks in elementary school mathematics. 

An ex-post facto design was used to conduct the study. Subjects 

for the study were among those students doing their student teaching.at' 

Oklahoma Sta.te Univet'.sity during the 1970-71 academic year. These sub­

jects, through.a process of sel~-selection, were divided into two 

group$, the S-group and t~e C-group. The S-group, consisting of 50 

students, received 32 hours of methods instruction in the teaching of 

elementary school mathematics prior to 16 weeks of student teaching. 

Student teaching was during the fall of 1970. Th.e C-group, consisting. 

of 80 students, received 17 hours of methods instruction concurrent 

with 16 weeks of student teaching. Student teaching for this group 
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was during the spring of 1971. The professor providing the methods 

instruction and the behavioral objectives for the instruction was the 

same for both groups. With the exception of the instruction in elemen­

tary school mathematics teaching methods, the progr~ms in which the 

subjects student taught were identical. . 

The two organizational schemes above, based on.the chronological 

relationship of elementary school mathematics methods instruction to 

student teaching, provided the two levels of the independent variable. 

Performance on the dependent variable, the meaningful learning accom­

plished .by the student as indicated by his ability to perform certain 

cognitive teaching tasks, was measured by the Intermediate Grade Mathe.,.. 

mat:J,cs Teaching Tasks - Form! by Richard L. Turner. This instrument 

was administered to al.l subjects on completion of student teaching. 

To determine if the above instrument was sensitive to methods 

instruction, an alternate form, the Intermediate Grade Mathematics 

Teaching Tasks - Form !, was administered to a random half of e~ch 

group of subjects at the beginning of student teaching. At this time 

the S-group.had received methods instru~tion on the teaching of elemen­

tary school mathematics; the C-group had not received instruction. The 

use of random halves was employed to provide a test of the effect of 

pre-testing on the performance of subjects on the criterion instrument. 

The use of an ex-post facto design required that other variables, 

those that might effect performance on the criterion instrument, be 

explored. Previous work by Turner suggested that.the major variables 

to be considered were intelligence and arithmetic ability. To provide 

a comparison of the two groups of subjects on these variables, the~ 

were administered the Otis Quick-Scoring Mental Ability Test: Gatjima 
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Form and the Structure £!. the Number System: Form A. In addition, the 

groupe were compared on their ability to perform cognitive level 

teac;hing tasks in the areas of elementary school language arts and 

science. The instrument used for this comparison, referred to as BDT 

instrument, was constru~ted by deleting from the Behavioral Dimensions 

of Teaching: Instructional Tasks - Intermediate instrument those tasks 

related to the teaching of arithmetic. The original instrument was. 

designed by Turner. The reliability of the BDT instrument was estab­

lished using a split halves technique. 

Spearman.coefficients of rank correlation were computed to deter~ 

mine the correlation between performance of the above instruments and 

performance on the Intermediate Mathematics Teaching Tasks.Form!.· 

Conclusions 

A basic,assumption made in this study was that.intelligence, arith­

metic .ability, and ability to perform cognitive level teaching tasks in. 

elementary school language arts and science would encompass those vari­

ables, other than the independent variable, that would have a major 

effect on c:i;:iterion performance •. The statistically significant positive 

coefficients of rank correlation found. between the IGMTT-Form F and each 

of the tests -- .Q.lli Gamma, Structure £!. the Number System, and BDT 

indicate that these variables do have a direct relationship with cri­

terion performance. Of the three variables studied, arithmetic ability 

appears to be the var~able having the greatest effect on criterion per­

formance while intelligence appears to have the least effect on criter-. 

ion performance~ The magnitude of these coefficient.s would indicate 

that no one variable in the three is a good predictor of performance on 
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the IGMTT. However, extensive. work by Turner (19:24-27) has not 

revealed a variable more highly.correlated to IGMI'T performance than 

are intelligence and arithmetic ability, Therefore, the above assump­

tion would appear to be tenable, and all conclusions related to IGMI'T 

performance are based on this assumption. 

There was.no statistically significant difference in the mean 

scores achiev.ed by the two groups of subjects, the S-group and the 

C-group, .on either. the Otis Gamma or the Structure of the Number System •. 

Also, there was no statistical.ly significant difference in the distri­

butions of scores achieved by the two groups on the BDT instrument, 

Therefore, hypotheses SH1 , SH2 , and SH3 are tenable. These results 

support.the assumption that the two groups may be treated as samples 

from a single population. However, it should be noted that the C-group 

mean scores on the Otis Gamma and Structure ~ the Number System and 

the C"'."group median score on the .BDT instrument were all higher than the 

respective scores. for the S-group. The consistency in which these. 

scores favored the C-group. suggest the possibility that. the C-group had 

greater. ability in these areas. 

The test of the sensitivity of the IGMTT instruments to methods 

instruction was disappointing. No statistically significant difference; 

at the 0.05 level, was detected between the distributions of scores 

on the IGMTT-Form E for subjects who had received. methods instruction 

in the teaching of elementary school mathematics and those who.had not· 

received instruction. As a result, hypothesis SH4 could not be 

rejected. There are at least three possible explanations for the 

failure to obtain the 0.05 level of significance. First, tqe instru­

ments may not be sensitive to methods instruction. Second; as. a result 
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of the limited scope of the instruments, . they may be sensitive to 

methods instruction but not sensitive enough to attain the 0.05 · level 

of significance. This explanation receives. some support. from. the 

existing differences in the median scores for the two groups and the 

fact that the 0.16 level of significance was attained. The third ex.., 

planation is that the abilities in the three areas shown to effect 

IGMTT performance were greater for the random half of the ,C-group than 

for the s-group. If this were true, the C-,group scores could have been 

raised to the point where no statistically significant difference 

existed in Form E distributions. The existence of such a possibility 

has been suggested in the above discussion of the equivalence of the 

two groups as related to these three variables. The only statement 

that can be made with assurity is that .the existing differences in the 

two sample distributions could occur only sixteen times out of one 

hundred if samples of the same size as those used were drawn from two 

populations of equal distribution. · Any conclusions based on these 

instruments must take into consideration the chance differences. 

Administration of the IGMTT-Form E as a type of pre-test effected 

scores on the IGMTT-Form F. A statistically significant difference 

existed in the distributions. of IGMTT-Form F scores achieved by the 

random halves of the S-group. Therefore, SH5 was rejected. The dif­

ference in the distributions of scores for the C-group was not statisti­

cally significant. Ins·pection of. the median scores for the random 

halves revealed that, as .a group, those subjects in the S-group who 

were administered the IGMTT-Fo.rm E inst1'ument performed significantly . 

higher on the Form F instrument than did those subjects in.the S-group 

administered the dummy instrument. Why pre-testing effected the 
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S-group.and did not appear to effect the C-group is a question that 

remains unanswered and would appear to be a question worthy of further 

investigation. 

As a result of .the pre-test's effecting performance on tqe IGMTT­

Form F instrument, :the analysis of subject perfo.rmance on this instru­

ment was conducted in two ways. First, the distribution of all the 

S-group scores were compared to the distribution of all the C-group · 

scores. Next, the distribution of the scores achieved by the random 

half of the S-group not administered Form E was compared to that of the 

random half of the C-group not administered Form E. The size of the n 

for each of the latter groups was 26 and 35 respectively. This was 

thought to be large enough to provide a valid comparison. No statisti­

cally significant difference existed in the distributions for either 

analysis. Therefore, the null form of the research hypothesis 

H0 : The meaningful learning accomplished by students taught 

under the concurrent elementary·school mathematics 

methods instruction and student teaching curriculum 

design will be less than or equal to tha.t of. the 

students taught methods prior to student teaching. 

was not rejected. 

One purpose of this study was to provide information that would 

aid the faculty of the Department of Education at Oklahoma State Univer­

sity in their evaluation of the new program. The statistical test of 

the above hypothesis would indicate that there is little difference in 

the two programs studied. However, other conE1ider.ations must be made. 

Examination of the median scores and the value of z reported in 

Table VIII, reveals a shift in distributions that would indicate a 
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higher level of performance on the IGMrT-Form F by the post-test only 

subjects in the C-group than by the post-test only subjects in the 

S-group, In view of the previous discussion of the sensitivity of the 

IGMrT instruments, these differences, although small, may indicate that 

a greater degree of meaningful learning did result from the concurrent 

elementary school mathematics methods instruction and student teaching 

curriculum design. 

implications for Future Research 

The necessity of speculation as to the sensitivity of the IGMrT 

instruments in the interpretation of the statistical results implies 

the need for additional developmental research in the area. A more sen­

sitive instrument would facilitate this kind of research. As this study 

progressed, it became apparent that certain aspects of its design could 

be improved. First, the amount of testing conducted was burdensome to 

the subjects. Results on the criterion instrument might be improved if 

this burden were reduced. Next, a different criterion instrument should 

be used. The criterion instrument selected must have two qualities; 

(1) it must be highly sensitive to learning that results from elemen­

tary school.mathematics methods instruction, and (2) it must measure 

meaningful (as opposed to rote) learning. An additional suggestion is 

that the number of hours devoted to methods instruction be increased in 

the concurrent curriculum design. In the present study the C-group 

received approximately half the number of hours of instruction on the 

methods of teaching elementary school mathematics as did the S-group. 

To expect more meaningful learning to have occurred in the C-group was 

a rather ambitious goal~ 
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An additional area for exploration is the effect of the conc~rrent · 

curriculum design on the student's attitude toward the teaching of ele­

mentary school mathematics. Although the meaningful learning accom­

plished by the student may not have increased, an improvement in 

at.titude would serve a,s a major argument for the use of the design. 

The observed pre-testing effect on IGMTT-Form F scores resulting 

from the earlier administration of Form E was .a result that warrants 

further investigation. The fact that the pre-testing effect.occurred 

only in the group of subjects receiving methods instruction prior to 

student teaching suggests that an interaction occurred between per..,. 

formance of the Form E instrument and existing knowledge in the area of 

elementary school.mathematics teaching methods. Since no feedback on 

the results wer.e provided to the studen:ts, .it wpuld appear that the 

improved performance was the result of a greater degree of learning 

rather than memo.rization of .responses. The writer .would hypothesize 

that .prior methods instruction resulted in a cognitive structure through 

which the learner was able to subsume the tasks contained in the IGMTT­

Form E •. In this way, the tasks, if not the solutions to the tasks, 

became a part of .the learner's cognitive structure. As a result, the. 

nature of the tasks were recalled when .similar tasks were encountered 

in student teaching. Previous difficulty with these tasks may have 

motivated the learner to seek the knowledge necessary·to perform the 

tasks successfully. If this hypothesis is true, it should have great 

implications related to the nature of review at the end of methods 

instruction (if directly followed by student teaching) or to the nature 

of the introduction to student teaching where student teaching follows 

methods instruction. In either of these cases the goal would be to 
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duplicate, on a larger scale, those circumstances that resulted in a 

greater degree of learning of the four tasks in the IGMTT-Form F accom­

plished by the pre-tested half of the S-group. 
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APPENDIX A 

INDIVIDUAL SCORES OF SUBJECTS 

PARTICIPATING IN THE STUDY 
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S-Group. 

""SNS1 
OTIS E 

BDT2 
0 

BDT3 GAMMA BDT IGMTT-E IGMTT-F 

30 67 39 22 17 26 23 
23 61 40 21 19 19.5 
34 60 33 19 14 25 24.5 
24 64 27 15 12 18.5 
18 40 27 .· 17 10 7 22 
28 53 27 14 13 24 26 
32 61 
28 63 39 19 20 26.5 27.5 
27 66 42 23 l.9 23 18 
20 55 36 17 19 11 
31 60 26 10 16 15.5 27 
19 54 25 ].5 lQ 11 14.5 
37 56 28 14 14 21 
28 46 23 12 11 23 21.5 
30 63 39 20 19 20 
20 50 35 18 17 15 
21 65 35 19 16 18 20 
28 66 34 21 13 21.5 21.5 
17 ~2 42 27 16 22.5 
28 68 46 23 23 21.5 
24 52 41 20 21 13 
34 71 28 17 11 29.5 
22 51 39 15 24 22.5 
25 55 38 13 25 24.5 
22 57 45 20 25 19.5 
23 54 21 12 9 17.5 
28 50 44 23 21 21 
32 68 36 20 16 24. 22 
23 66 34 16 18 24.5 
25 59 23 10 13 19.5 
31 61 50 23 27 24 22.5 
25 45 43 25 18 18.5 
21 36 41 23 18 14~5 
22 59 32 17 15 18 13 
12 58 28 12 16 22 
29 51 32 20 12 20 
23 39 28 14 14 22 24.5 
25 51 30 17 13 22 22.5 
20 47 35 17 18 7 .5. 

1 Score on Struc~ure .2f. the Number System Test. 

2 Score on ev~n half·of BDT instrument~ 

3 Score on odd half of BDT instrument. 
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OTIS E 0 
SNS GAMMA BOT BDT BDT IGMI'T-E IGMTT-F · 

25 67 25.5 
17 68 27 18 9 16 24.5 
23 68 39 19 20 23 
36 72 46 22 24 21S 29 
21 58 36 17 19 21 26.5 
19 37 39 21 18 11 
14 54 32 13. 19 18 15.5 
22 52 30 15 15 18.5 21.5 
15 41 43 22 21 18.5 17.5 
22 56 19 5 14 11.5 
27 52 27 11 16 26.5 



56 

C-Group 

OTIS E 0 
SNS GAMMA BDT. BDT BDT IGM:TT-E IGMIT-F· 

22 51 42 22 20 22.5 
33 63 30 13 17 17.5 
18 51 30 13 17 19 20 
28 63 38 18 20 12.5 13.5 
23 55 43 18 25 16.5 
30 54 55 24 31 14.5 
30 65 38 21 17 24 24 
24 53 46 22 24 19 22 
37 74 47 25 22 23 23.5 
27 52 32 18 14 22.5 
24 55 36 18 18 12 16.5 
18 62 32 18 14 18 

36 18 18 30 
25 72 24 17 7 21 18 
22 57 28 17 11 21 17 
24 37 17 20 
26 49 32 18 14 17 
27 58 43 22 21 26 
21 44 33 19 14 15.5 
17 50 33 14 19 17~5 
23 71 33 17 16 20.5 22.5 
29 62 40 18 22 16.5 
25 54 
23 54 22 7 15 22.5 20 
27 61 35 18 17 26 23 
27 55 40 14 26 24 23.5 
16 63 26 8 18 18 
24 47 43 21 22 21 21.5 
34 62 30 16 14 28.5 
30 58 28 10 18 15 15.5 
22 56 41 18 23 29 
25 54 37 14 23 18.5 26 
26 56 48 28 20 21 22.5 
30 63 24 15 9 17 12.5 
20 50 51 25 26 23.5 
20 51 41 20 21 19.5 
19 50 16 11 5 13.5 20.5 
29 67 40 17 . 23 20 21.5 
22 50 35 19 16 13.5 14.5 
10 48 24 12 12 19.5 11 
19 40 16 9 7 21.5 
32 56 35 17 18 26 
25 60 37 20 17 10. 5 
22 50 29 12 17 18 
30 72 26 13 13 27.5 23 
20 47 41 20 21 14.5 19 
13 49 36 20 16 18.5 23 
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OTIS E 0 
SNS GAMMA BDT BDT BDT IGMTT-E IGMTT;._F· 

29 57 37 17 20 16.5 18.5 
16 57 37 20 17 23 
30 56 40 20 20 22.5 
32 74 25 11 14 24 
25 63 48 22 26 17.5 23 
33 61 41 20 21 24.5 
27 65 39 18 21 17 22 
31 62 39 22 17 15 19 
39 71 46 23 23 28 24.5 
17 50 40 19 21 22.5 14.5 
24 54 33 17 16 21 
27 48 29 14 15 20 
34 49 39 22 17 20.5 
21 61 43 26 17 17 
24 59 35 18 17 15.5 15 
29 68 45 23 22 16 23.5 
35 62 33 20 13 24 
17 51 37 21 16 22 23 
20 43 31 8 23 21.5 

33 16 17 
33 58 41 20 21 19 17.5 
28 63 42 18 24 26 17.5 
37 . 69 45 27 18 26 
30 58 39 18 21 24 
23 59 
31 67 44 22 22 22.5 20 
22 52 33 15 18 15.5 
25 71 32 20 12 17 
27 56 
20 46 23 10 13 17 20 
29 63 39 19 20 28.5 27 
23 51 36 16 20 18 
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