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STATEMENT OF FOCUS

Individually Guided Educe i ) is a new comprehensive system
of elementary education. The follow]. ng components of the IGE system
are in varying stages of development and implementation: a new
organization for instruction and related administrative arrangements;a model of instructional programing

for the individual student; and
curriculum components in proceeding, reading, mathematics, motivation,
and environmental education. The development of other curriculum
components, of a system for managing instruction by computer, and of
instructional strategies is needed to complete the system. Continuing
programmatic research is required ro provide a sound knowledge base for
the components under development and for improved secondieneration
components. Finally, systematic implementation is essential so that
the products will function prope iv in the IGE schools.

The Center plans and -carries out the research, development, and
implementation components of its IGE program in this sequence:
(1) identify the needs and delimit the component problem area;
(2) assess the possible constraints--financial resources and availability
of staff; (3) formulate general plans and specific procedures for
solving the problems; (4) secure and allocate human and material
'resources to carry out the plans; (5) provide for effective communication
among personnel and efficient management of activities and resources;and (6) evaluate the effectiveness of each activity and its contri-
bution to the total program and correct any difficulties through
feedback mechanisms and appropriate management techniques.

A self-renewing system of elementary education is projected in
each participating elementary school, one which is less dependent
on external sources for direction and is more responsive to the needs
of the children attending each particular school. In the IGE schools,
Center-developed and other curriculum products compatible with the
Center's instructional programing model will lead to higher morale
and job satisfaction among educational personnel. Each developmental
product makes its unique contribution to IGE as it is implemented inthe schools. The various research components add to the knowledge of
Center practitioners, developers, and theorists.

iii
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ABSTRACT

The purpose of this study was to determine the effectiveness

of an inservice program designed to help elementary school teachers

implement an activity approach to learning mathematics in their

classrooms. Characteristics of an activity approach include an em-

phasis on real -world problems, use of manipulative materials, and

having children work in small groups, while the teacher is a resource

person, not a lecturer, who asks students to validate their state-

ments and Who assesses children's achievement. in order to provide for

individual differences. Teachers need special materials if they are

to implement an activity approach; in this study the teachers were

provided with pevelopj.ng Mathematical Processes (DMP), a new elemen-

tary mathematics program developed by the Wisconsin Research and

Development Center for Cognitive Learning.

The inservice program was designed to help teachers achieve 24

behavioral objectives or competencies related to implementing an ac-

tivity approach. These behaviors dealt with the use of instructional

and assessment materials- the verbal behavior of the teacher, the

organization of the classroom, the teacher's knowledge of mathematics,



and managing instruction in order to provide for individual differ-

ences. The inservice program was conducted in two parts7-a two-day

workshop before school started, and a series of four one -hour in-

service meetings during the first two months of the school year.

The evaluation of the inservice program began at the conclusion of

the inservice meetings, and continued through the first semester.

The evaluation procedures included classroom observations, ques-

tionnaires, and interviews. Appropriate instruments of each type

were developed to measure teacher performance_ and other character-

istics such as age, experience, and professional activities.

There were 38 kindergarten and first -grade teachers who parti-

cipated in the study; these teachers came from four inner-city and

four multiunit schools that were also participating in the small

scale field test of D.

The success of the inservice program was judged by comparing

the teachers' performance on the objectives with performance criteria;

these criteria were based on the results of an assessment of the b

haviors of experienced D teachers ho were believed to be success-

ful in implementing an activity approach. The teachers in the study

exceeded the criterion levels on 13 of the 24 objectives, and multi-

unit teachers reached the criterion levels on three additional ob-

jectives; teacher performance did not.seem to be related to teacher

characteristics such as age, experience, or professional activities.

xiv



The behaviors for which teachers did not reach the criterion levels

included asking probing questions, describing the mathematical pro-

cesses emphasized by DMP, andmanaging instruction-to provide for

individual differences- However-,.76% of the teachers were judged to

have done an adequate job-of implementing an activity approach, and

the inservice program appeared to be-an effective means of improving

teacher performance. The continuing series of inservice meetings

was particUlarly effective in encouraging teachers to change their

teaching practices.



Chapter 1

INTRODUCTION

During the past fifteen years, Substantial changes have taken

place in.the elementary mathetatics curriculum; theSe changes have

been accompanied by many recommendations for improving the teaching

of Mathematics. Teachers have been asked "to present mathematics as

the pursuit of the truth by a process of-inquiry" (Cambridge Con-

ference on School Mathematics, 1963, p. 26), and "to regard mathe-

matics as a creative activity--something which one does rather than

something which one learns" (Committee on the Undergraduate Program

in Mathematics, 1971, p. 20). In addition to the concerns of mathe-

maticians, research in developmental psychology indicates that mathe-

matics teaching in the elementary school should provide children with

an informal classroom atmosphere, including opportunities' for using

physical materials, for group interaction, and for learning indepen-

dent of the teacher (Lovell, 1972). While these statements are vague

about what a teacher should actually do, they imply that a athe-

=tics classroom should-be a place of inquiry and activity, where

children learn mathematics actively rather than absorbing it pas-

sively. Many different terms have been used to describe this kind

of mathematics teaching; in this study it will be referred to as an

"activity approach to learning-mathematics."

1



The study reported in this paper investigates the effectiveness

of an inservice training program designed to help elementary school

teachers implement an activity approach to learning mathematics.

The importance of inservice training in implementing new approaches

to mathematics has long- been recognized. For example, report

of the Cambridge Conference on Teacher Training (1967) emphasizes

that the greatest difficulty in implementing the goals-of the 1963

Cambridge Conference lies in the problem of teacher training. And

as :Heathers (1967) points.out, teacher education programs have gen-

-erally not prepared teachers so that they can implement new ideas

in education like an activity approach to learning mathematics.

Further support for Heathers' comments comes from a study by Goodiad,

Klein, and Associates (1970) that shows how attempts to implement

new ideas in elementary schools have resulted in almost no change

at'all, except perhaps in the terminology used by teachers. In

mathematics classrooms, for example, teachers often used "new math"

programs, but the "old pedagogy" still prevailed. If teachers are

to implement an activity approach successfully in their classrooms,

then an effective inservice program--an inservice program that changes

teacher performance - -is clearly required.

While there has been a substantial amount of inservice training

provided for teachers of mathematics during recent:years, there is

little evidence as to what kind of an inservice program might be

effective in helping teachers implement an activity approach to



learning mathematics. The study being reported here provides some

of that evidence. In order to describe the study in more detail,

it is first necessary to define more-precisely what constitutes an

activity approach to learning mathematics. The remainder of this

chapter. will include an overview of the inservice program and its

objectives, followed by a statement of the specific questions that

the study was designed to answer.

An Activity Approach to Learning Mathematics

An activity approach to learning mathematics has a number of

important characteristics.- First, such an approach emphasizes solv-

ing problems that are real to the child. Following the goals for

mathematics instruction stated by Buck (1965), the .teacher is ex-

pected to stress the relationship of matheHatics to real-World prOb7

lems. Measurement...problems are an example of one way a teacher can

use common situations to generate a substantial amount of elementary

mathematics-(Romberg Fletcher, & Scott 1968)- This emphasis on

problem solving links the activity approach with heuristic teaching,

a concept based mostly on the writings of PolYa; the relationship of

heuristics to the teaching of elementary school mathematics has been

discussed by Higgins (1970.

Certain other characteristics of an activity approach result

from research in developmental psychology. This research, -recently

summarized by Lovell (1972), indicates that children should he pro-

.

vided with manipulative materials which help to make abstract mathe-
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matical ideas more concrete. Also, children need to work in small

groups, discussing the problems they are solving and justifying

their answers. Further, the teacher's role is not that of a lec-

turer, but rather that a resource person,who helps students to make

their own discoveries of mathematical concepts.

'A third aspect of an activity approach is individualization,

for children learn mathematics differently, and need different learn

ing experiences. Therefore, the teacher needs to assess children's

achievement and use that assessment information to provide instruc-

tion thLlt is tailored to meet the needs of each child.

Another important feature, referred to by Biggs and MacLean

(1969) as the essence of an activity approach, is variety--variety

in the materials used, in the problems solved, and in the classroom

organization employed. Thus the teacher should use physical objects,

as well as pictures and written materials; he should pose a variety

of problems related to a given idea, such as measuring on a number

of attributes -(length, area, volume, weight, time), rather than just

'one; and he should choose activities for large and small groups, as

well as for individuals.

Implementing an activityapproach in the classroom is not an

easy task. It requires substantial changes in the teaching methods

used by most teachers, as well as a variety of instructional ac-

tivities and assessment materials. In the.present study teachers

were provided with DevelgEing Mathematical Processes (D MP), an



elementary mathematics program currently under development by the

Analysis of Mathematics Instruction Project of the Wisconsin Research

and. Development Center for Cognitive Learning. (For a more complete

description of the project, see Romberg & Harvey, 1969; Harvey.

Romberg & Fletcher, 1969; Harvey, 1971; Romberg, in press.)

The DMP program uses an activity approach to learning the-

matics in presenting concepts from the areas of arithmetic, geometry,

and statistics and probability. The activities in DMP emphasize

problems that come from the physical world of the child, and the

findings of developmental psychologists are taken into account by

providing manipulative materials and by giving children opportunities

to work in small groups. An activity approach to learning mathe-

matics should also provide for individual differences among students,

and DMP includes appropriate assessment materials so that teachers

can choose activities that are designed to meet the needs of indi-

vidual children. Finally, DMP includes a variety of activities that

give students many different-opportunities to learn each new concept.

Thus DMP is an elementary mathematics program that is appropriate

for implementing an activity approach to learning mathematics. How-

ever, it is generally the case that teachers need more than just

materials in order to implement an activity approach in their class-

rooms; they also need inservice training.

Thaoinservice Program and Its Objectives

The inservice program that was developed for the present study
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was designed to help teachers change their performance and, imple-

ment an activity approach to learning mathematics using DIP mate-

rials. Unlike typical inservice training program for mathematics

teachers in the elementary school, this inservice program was in-

tended to be more than just a remedial course in mathematics con-

tent. Rather, the inservice program was designed to help teachers

develop the behaviors needed for implementing an activity approach.

These behaviors, which are listed in Appendix A, deal with the

teachers' knowledge of mathematics as well as the techniques and

procedures used in providing and managing instruction through the

use of an activity approach. The developers of D have identified

these behaviors as appropriate objectives for DMP teachers, and the

inservice program was designed to help teachers achieve these ob-

jectives.

The objectives listed in Appendix A present a description of

- what the teacher does when implementing an activity approach to

learning mathematics using the DMP instructional program. Specify-

ing the desired outcomes of teacher training programs in terms of

behavioral objectives or teacher competencies has become a well-

established procedure in recent years. For example, the AAA S Com-

mission on Science Education (1970) has presented its guidelines

for the preparation of elementary school science teachers in terms

of performance objectives, and the Commission

Education of the National Council of Teachers

on Pre-Service Teacher

f Mathematics (1972)



is now in the process of preparing a similar set of guidelines in

mathematics.

Describing objectives for the inservice program in terms-of

specific competencies or behaviors does not imply that Mat-matics

teaching is viewed as only a mechanical skill; teaching is far.' too

complex for that. But just AA an artist needs to learn the tecte-

niques upon which.he- builds his artistry, so does the teacher need

competence in the techniques involved in skillful teaching. And

once the objectives-for a program are specified, they can be used

to assess the effectiveness of the inservice training.

The uestion e of the Stud and Their S: ficance

The effectiVeness of the'inservice program.can be determined

in several different ways,. One way is to evaluate the teachers'

. performance on each objective of the inservice program Thus the

first question which this study was designed to answer can be ex-

pressed as follows:

Question 1: What proportion of the teachers

achieve each objective of the ina

service program?

The importance of Question 1 is that it will identify areas

the inservice program that need to be improved, providing formative

data on the success-of the training. This type of formative evalu-

ation is a crucial step in the development of any new educational



product for use in schools (Scriven, 1967), and its importance in

mathematics education is well established (Begle & Wilson, 1970).

Since in this case the product is an .inservice program that is an

essential part of the national installation of the DMP elementary

mathematics curriculum the careful evaluation of the materials and

procedures used in the inservice program -is particularly important.

Also, the degree of of the inservice training procedures

used in this study will also suggest possible:improvements that might

be made in other inservice programs for mathematics teachers in ele-

mentary schools.

Another way to evaluate the effectiveness of the inservice pro-

gram is to determine the number of teachers whose overall perfor-

mance demonstrates that they have satisfactorily implemented an ac-

tivity approach in their -classrooms, In this case teacher perfor-

mance on a set bf objectives rather than on a single objective, as

in Question 1, was used to provide a more global measure of the in-

service program's effectiveness. Thus the second major question of

the study is the following;

Question 2: What proportion of the teachers in

the study implement an activity approach

to learning mathematics?

The criteria used to determine whether a teacher was clang an

adequate job of implementing an activity approach to learning mathe-

matics were chosen on the basis of the results from the pilot study;
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the details are reported in Chapter along with the pilot study

data.

Question 2 is important- for several reasons. First, it pro-

vides another means of evaluating the inservice program in terms

a' more global measure of teacher performance, this time on a set of

objectives that are essential for implementing an activity approach.

Second, in answering this question, it will b 'possible to determine

the characteristics of teachers who fail to implement DMP's activity

approach; if there are groups of teachers for whom the inservice

program is not adequate, then special training could be developed

for those teachers. In addition, after identifying a teacher who

did not implement an activity approach, the data on the students of

that teacher can be treated separately in the assessment of the

effectiveness of DM P. This procedure eliminates the problem of

including students in the field test of DMP when their teacher did

not use DMP materials in the manner intended.

A third question to be investigated by this study is the fol-

lowing:

Question 3: What are the characteristics of the

teachers who fail to implement an

activity approach in their classroom

and are these characteristics similar

to or different from the identifying
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features of non-adopters of

other innovations?

Considerable research has been done on the adoption of inno-

vative practices in agriculture, medicine, and other fields, and

attempts are now being made to relate this research to educational

change. In this study the characteristics of non-adopters will be

investigated to see if the findings agree with the results of ear-

lier research on change in education and other fields. This infor-

mation is of theoretical interest to social psychologists and others

who study the process of change, and of practical interest to mathe-

maticians and educators who are disseminating innovative programs

like D.

By answering these three qu stions, the study can determine the

effectiveness of a set of procedures for an inservice program de-

signed to help teachers develop certain competencies, specifically

those competencies that teachers use in implementing an activity

approach to learning mathematics.

In the next chapter the research literature related to the study

discussed. Chapter 3 describes the design of the study, and Chap-

ter 4 presents the results of pilot tryouts of the inservice program

and data-gathering procedures. Chapter 5 reports the conduct of

study,' and the data on the teachers' performance are summarized in

Chapter 6. The-conclusions of'the study are stated inChapter 7,

along with recommendations for future research.



Chapter 2

THEORETICAL BACKGROUND AND RELATED RESE CH

There are two main areas of theory and research related to the

problem of helping teachers implement an activity approach to learn-

ing tathematics. First, this study fits into the framework of teach-

er education theory and research, since it deals with helping teach-

ers develop the competencies related to an activity approach. Also,

in order for teachers to demonstrate these competencies, they may

need to change not only their own behavior, but also the organizal

tion and management of their classrooms and the system of social

norms in the school as well. Therefore, this research also fits

into the theory of planned educational change. This chapter will

discuss the related research from each of these two areas.

This review of the literature will begin With:some general back-

ground on the research in teacher education that provides the main
!

setting for the study.- Then the particular investigations that are

directly related to this one will be described. Similarly, the dis-

cussion of the research on planned educational change will proceed

from the general problem of implementing educational change to the

few studies that deal specifically with helping teachers implement

new instructional ideas in the classroom.

11
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Teacher Education Theou and Research

In recent years considerable interest has developed in the use

of theoretical models and a systems approach to teacher education.

A major effort in this area has been the USOE-funded model teacher

education programs (Clarke, 1971). The model inservice program

proposed by Harvey (in press) is an extension of that same approach

applied specifically to the inservice that is needed to help schools

implement new educational programs.

These theoretical models include several important components

that represent changes from past practice in teacher education.

These changes include the specifications of performance objectives

for the teachers, the provision of various types of simulated and

real classroom experiences, and the evaluation of the teachers'

achievement of the specified objectives. These changes have had a

beneficial effect on research in teacher education. For example,

the technique of specifying performance objectives, evaluating-teach-

ers on their achievement of those objectives, and then measuring how

student learning is affected by chose teacher behaviors has proven

to be a fruitful research area (Rosenshine & Furst, 1971). This type

of research has provided far better results than previous attempts

relate teacher personality or attitude to student learning.

While considerable research has been done on inservice training

for teachers of elementary school mathematics, these studies have
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concentrated on the mathematical achievement and attitudes of teach-

ers rather than on the behavior of teachers in classrooms (Ashlock

Herman, 1970). However, attempts to relate teacher achievement and

attitude to the achievement of students have not been successful.

Fey (1969) reports a number of recent studies of elementary school

teachers that have shown no important relationship between teacher

characteristics (such as mathematical achievement or attitudes) and

teacher effectiveness (measured by student achievement). This type

of research has not revealed any important relationships in any

subject matter area, or at any grade level (Flanders, 1969; Travers,

1971; Rosenshine & Furst, 1971). The lack of important results in

this area has led researchers to suggest that the effectivenesss of

an inservice program should be judged on the basis of the classroom

behavior of teachers, not their scores on tests of achievement or

attitude.

One type of teacher-education research that has focused on teach-

er behavior is the technical skills approach to teacher training

(Berliner, 1969). This approach is the basis for the microteaching

techniques developed at Stanford (Allen & Ryan, 1969) and the mini-

courses for teachers produced by the Far West Laboratory for Edu-

cational Research and Development (Borg, Kelley, Langer & Gall, 1970).

Research in this area has investigated such topics as the effective-

ness of videotape in microteaching as a source of information and
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feedback for improving questioning behaviors, tutoring techniques,

and teacher effectiveness in explaining. Generally this use of

videotape has resulted in improvement, and is efficient in using

the participant's time; but more traditional methods of presenting

information seem to be just as effective in many cases, and consid-

erably cheaper (Berliner, 1969).

While microteaching with videotape has been comparatively suc-

cessful, it has been developed and used mostly with secondary school

teachers. The implications for elementary school teachers are not

entirely clear, and at least one attempt to replicate the effective-

ness of microteaching on this level was unsuccessful (Kallenbach &

Gall, 1969). However, an inservice program using microteaching

methods in order to improve mathematics tutoring in the elementary

school claimed substantial success (Gall, Dunning, & Galassie, 1970).

Again in this study, it was found that using videotape was no more

effective than providing feedback by other means, in this case, audio

tapes (Dunning & Gall, 1971). Similar results were reported in an-

other study (Gall, Dunning, Banks & Galassi, 1972) where written

transcripts of the videotapes were found to be as effective as the

videotapes themselves in improving teacher questioning techniques.

The research on microteaching indicates that particular tech-

nological advances, such as videotape, may be useful, though not

essential, for improving teacher education. But the identification
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of specific teacher competencies (or technical skills) that teach-

ers can develop and use to increase their students' learning does

appear to be a promising approach to take in improving mathematics

teaching.

Research on Inservice Pro rams

While there have been a number of studies of inservice programs

in elementary mathematics, they have considered only changes in

achievement and attitude; no research has been found that deals with

helping teachers develop the particular competencies involved in

implementing a new elementary mathematics program. However, there

is some related research in other subject-matter areas of the ele-

mentary school.

In the area of elementary science programs, Ashley (1967) stud-

ied the effect of inservice training on the teachers of the AAAS

program Science--A Process A roaeh. The inservice program con-

sistedof eleven meetings over a period of six months. This program,

however, did not appear to cause an increase in the desired teacher

behaviors. Moreover, there was a negative correlation between the

teachers'-implementation of desired strategies and positive teacher

attitudes toward the program. The reasons for these rather unusual

deVelopments are not clear, but it seems likely that one of the main

difficulties was the quality of the instruments used. For example,

the observation schedule used a number of rather vaguely worded items,
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such as "Teacher recognizes the limitations of one experiment for

the understanding of all students." This would be a very difficult

behavior to observe.

A similar research study was conducted using teachers who

attended a three-week inservice workshop dealing with the Science

Curriculum Improvement Study materials (Bruce, 1970). Again, mea-

sures of teacher attitude and personality did not appear to be re-

lated to the teachers' performance in the classroom; however, anal-

ysis of the teachers' verbal behavior did show that they were using

more high-level questions after the inservice workshop. Thomson &

Voelker (1970) report replications of this change in questioning

behavior by other teachers of new elementary science programs.

Askov (1970) reported considerable success in helping teachers

implement an individualized reading program. The inservice training

consisted of 2 series of six meetings held during the school year.

Askov found- that teachers changed their classroom management proce-

dures by providing a variety of instructional materials and by teach-

ing children in groups of differing sizes. And in a pilot study of

a training program on teachers' classroom management procedures,

Leinbardt (1971) was successful in developing certain skills ex-

pected of nursery and kindergarten teachers who attended a workshop

of the Primary Education Project from the Learning Research and

Development Center in Pittsburgh.
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These investigations of the effectiveness of inservice train-

ing programs indicate that teacher behavior can be changed, but they

provide little guidance as to what kinds of inservice programs might

be most successful. More information on this point is provided by

th research on planned educational change.

Theor- and Research on Planned Educational Chan e

The literature on planned change is wide in scope and vast in

quantity. Havelock (1969) reviewed approximately 4000 sources in

his analysis of the theoretical concepts and the research evidence

dealing with change in education, agriculture, medicine, and other

fields. This section of the report will discuss ti major theo-

retical perspectives on change, the specific research studies that

deal with helping teachers change their behavior, and the

cations of this research for inservice programs.

The many theoretical models of the change process

impli-

in education

range from the research-development-diffusion perspective, asso-

ciated particularly with Cuba (1968), to what Havelock (1969) calls

the human relations tradition of planned change, With its emphasis

on group dynamics. These models vary considerably, but they all

deal with the same basic elements that are involved in educational

change--the client system (teachers, in the present study), the

social structure of the school, the change .agent and his relation-

ship to the teachers, And the characteristics of the innovation
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itself. In the study reported in this paper the focus is on teach-

ers and their relationship to educational change. (For a more com-

plete discussion of the various theoretical perspectives on planned

educational change and their relationship to implementing an activity

approach to mathematics in elementary schools, see Romberg, McLeod,

& Montgomery, 1971.)

The research on change which is most closely related to this

study deals with the characteristics of innovative teachers and with

the difficulty of helping teachers change. On the basis of research

in a number of fields, Roge s predicted that innovative teach-

era would be younger, more educated, more cosmopolitan, and more

likely to be viewed by other teachers as nonconformists. So far,

however, no definite relation has been shown to exist between inno-

vative teaching and the teacher's age (ERIC, 197C). No research has

been found that focuses on the relationship between innovative teach-

ing And the teacher's education or cosmopolitan qualities.

A number of studies have investigated the difficulties of help-

ing teachers change their classroom practices. The most extensive

of these studies, reported by Goodlad, Klein, and Associates (1970),

deals i- h- 158 classrooms in 67 urban elementary schools in 13 states.

They investigated the teachers' implementation of new ideas in sev-

eral areas, including the use of objectives, inquiry teaching,

dividualization, group dynamics, and modern mathematics programs.
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The findings were uniformly negative. In spite of the fact that

teacher often said they were individualizing instruction or using

inquiry methods, for example, observers did not see these practices

being implemented in the classroom. instead, what the observers

saw consisted of teachers "covering material" rather than teaching

toward specific objectives, teachers telling students the answers

rather than using inquiry methods, teachers conducting class in

large groups with almost no individualized instruction, and teach-

ers controlling all student interaction, with no opportunity for

small group work--in fact, student interaction was largely dis-

couraged. There was some evidence of curriculum change, partic-

ularly in mathematics; but in spite of the emphasis on new content

in the mathematics being taught, the old teaching practices still

prevailed. This study indicates that teachers are not implementing

new ideas in their classrooms, even when they seem to believe that

they are; this fact underlines the important role that inservice

training must play in helping teachers change their. practices.

These teachers, incidentally, came from schools that are similar to

most of those involved in the present study.

Another study of educational change in the elementary school

has been reported by Gross (1969). In this study of an experimental

school, teachers were asked to change their role to make it more non-

directive. The teachers, administrators and the community were all
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in favor of this change initially, and yet it was a complete failure

within six months By that time most of the teachers had given up

even trying to implement the innovative techniques. Cross believes

that the main reason for this was the lack of continued support and

training for the teachers during the early stages of implementing

the innovation, and recommends that inservice training be continued

during at least the first few months of an implementation program

that wants to change teacher behavior.

In another study of education) change, Carlson (1965) reported

that the teacher's "neeUto perform" in the role of lecturer often

caused inappropriate use of programmed instruction. Rather than

letting children proceed at their owe pace, teachers tried to slow

down the faster students and speed up the others-, apparently so that

the students could be taught in a large group, thus satisfying the

teacher's need to perform. Again in this case there was no substan-

tial inservice training program and tlie innovation was not imple-

mented successfully.

Other studies of change at the secondary level have also indi--

cated the difficulties involved in changing teacher performance.

Herron (1971), for example, found that teachers of new secondary

school science programs were not adequately prepared to explain the

point of view of the material they were using. And in a Swedish,

study of Dahllaf, Lundgren, and Sidi (1971), secondary school teach-
.
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who were supposed to give students additional opportunities

for interesting independent study projects, instead provided only

additional homework.

In all of these studies of educational change, it appears that

inservice training'would be a reasonable way to improve the chances

for success of an innovation. Also, when the innovation is a com-

plex one involving substantial change in the behavior patterns of

teachers, the inservice program should continue for several months

after the teachers start using the innovation. This makes it pos-

sible for the inservice program to deal with the difficulties that

teachers have as they attempt to adapt their teaching to the require-

ments of the innovation.

The research results summarized in this chapter were used in

planning the inservice program designed to help teachers implement

MP activity approach to learning mathematics. A description of

the inservice program is included in the next chapter.



Chapter 3

THE DESIGN OF THE STUDY

As an investigation of the effectiveness of an inservice pro-

grain for mathematics teachers, the study reported here can be classi-

fied as decision-oriented or development -oriented research (Cronbach

& Suppes, 1969); that is, the study was designed to answer specific,

practical questions about how well the inservice program achieved

the objectives set for it, rather than being designed to provide

general conclusions about the effectiveness of various types of in-
.

service training. Since this is a practical study of teacher per-

formance, the setting of the study is in schools, not in a labora-

tory and the study has been designed to fit unobtrusively within

that school setting. This chapter describes the setting and design

of the study, the inservice progr-an, and the instruments and proce-

dures used in evaluating that inservice program.

The Study

The study was carried out in connection with the 1971-72 small-

scale field test for the kindergarten and first grade levels of De-

veloping Mathematical Processes (DMP). The small-scale field test

is an intermediate stage of the developmental sequence for DMP

(Harvey, Romberg, & Fletcher, 1969), following the initial tryouts

22
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of the pilot development stage and preceding large-scale field teat-

ing and commercial publication. The purpose of the field tests is

to determine the effectiveness of the DMP program in a variety of

settings. Schools that participate in field testing normally vary

on a number of dimensions; they may be urban, suburban, or rural,

for example. Also, schools may follow the traditional organiza-

tional pattern of self-contained classrooms, or they may be multi-

unit schools associated with the Wisconsin Research and Development

Center's program of Individually Guided Education (Klausmeier,

Quilling, Sorenson, Way, & Glasrud, 1971).

The organizational pattern of multiunit schools is illuStrated

in Figure 1. These schools are organized into units of about 150

students, where each unit is taught by a team of teachers and aides.

The number of students in the unit and the planning time made avail-

able to the teachers are key factors that enable the staff of the

unit to work together in providing individually guided instruction.

For example, teachers can identify groups of studenta with similar

needs, and then plan different instruction for different groups of

students according to the needs of each group. The DMP materiels,

while appropriate for self-contained classrooms, are designed-to

make particular use of the capabilities of.the multiunit schools.

Similarly, the inservice program and evaluation procedures of the

present study were designed for all the teachers in the field test,
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although it was recognized that teachers in multiunit schools would

have some advantages in achieving certain objectives of the inser-

vice program.

When teachers agreed to participate in the field test, they

knew that they would receive DMP materials and inservice training.

They were also informed of regular field test procedures for gather-

ing data. For example, teachers were asked to cooperate with the

field test staff by providing information on students' reactions to

the materials, on the teacher's own reactions to the materials, and

on ways to improve the materials. In addition, the teacher knew

that observers would visit DMA classrooms to gather more information

on the children's responses to the materials and on how DI P could be

improved.

The evaluation of the inservice program was designed to be an

integral part of the field test; that is, the information gathered

from teachers was to be obtained as a part of the regular field test

procedures. Data were to be collected in a variety of ways. First,

classroom observations of teachers would be carried out as a part of

the observations of children's reactions to DMA. Second, teachers

would be given questionnaires that asked them to report on how they

had used the materials and on their recommendations for improving

the materials. Third, since a random sample of DM9 classrooms was

chosen for the purpose of gathering data on a sample of students in
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the field test, the teachers of these students would be interviewed

briefly with regard totheir own records of student performance.

All of these data to be gathered unobtrusively; the ohservation

procedures were designed so that teachers would not feel that they

were being evaluated. Rather, the teachers were to be actively in-

volved in evaluating DMP Materials and the inservice program. The

design called for teachers to h_ treated as colleagues whose opin-

ions were valued, not as subjects in an experiment. The next sec-

tion of the report presents an overview of the design of the study.

The Elements of the DesiEn

The main elements of the design of the study, the inservice

program and the evaluation procedures, are outlined in Figure 2.

The inservice program was designed to be carried out in a two-day

workshop (W) before the start of school, followed by four one -hour

inservice meetings (IM) during the first eight weeks of school.

After these four meetings, field test meetings (FTM) were to be

held about every two weeks until mid-January; these meetings were

planned to be shorter, lasting about half an hour. The main purpose

of the field test meetings was to obtain responses from the .teachers

about the materials, rather than dealing with inservice topics.

The details of the design of the inservice program, along with a

rationale for its development a e reported-in the next section of

this chapter.
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The other main part of the design represented in Figure 2 is

the evaluation procedure - classroom observations, questionnaires,

and interviews. The observations were to be carried out by the

same persons who conducted the inservice meetings and the field

test meetings. During the first three classroom visitations (V),

the observers were to gather information on the students' reactions

to the materials, but not on teacher behavior. The data on teacher

performance were to be obtained after the inservice program was

complete and the teachers were accustomed to having the observers

in the room. The presence of an observer usually tends to cause

teachers to change their behavior, but the effect of the observer

on the teacher normally decreases with each visit (Jackson, 1965;

Webb, Campbell, Schwartz, & Sechrist, 1966). In the present study

it was expected that the effect of the observers on the teacher

would be insignificant no later than the third visit.

After the first three visits, the design calls-for classroom

observations of teacher behavior (0). The four days of observations

were scheduled about every two weeks (with a break for Christmas

vacation) from November to January, from the time the inservice meet-

ings ended until the conolVsion of the first semester. More detail

on how these observations were carried out is included in the section

on evaluation procedures later in this chapter.

In addition to the observations, three questionnaires (Q ) were
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to be administered to all of the teachers at the end of the first

semester. These questionnaires asked the teachers about their teach-

ing practices, their knowledge and opinions of the progra and their

educational background. In addition, some information on the teach-

ers' use of DMP materials was to be obtained throUgh interviews (1)

th teachers from a random sample of field-test classrooms.

As indicated in Figure 2, the time span covered by the study

was about one semester, with the first half spent primarily in in-

service training, and the second half in the evaluation of the effec-

tiveness of the training. Half of a semester was decided upon as

a reasonable length of time for teachers to adapt their teaching

strategies to DMP s activity approach.to mathematics. If a teacher

had not. adopted the behaviors involved in an activity approach.by

the second half of the semester, then the inservice program would

be considered inadequate for that teacher. The criteria for deter-

mining the adequacy of a teacher's performance were based on data

from the pilot study; these criteria are described in Chapter 4.

In addition to the base-line data generated from the pilot

study, it would have been useful to have obtained "pretest" data

by observing the teachers in their own classrooms during the year

before they started using D. -However, sine the teachers and

schools that participated in the field test were not selected until

the summer of 1971, no pretest was possible. Instead, it was de-
.
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cided to ask teachers (Questionnaire C) how their teaching prac-

tices had Changed since the previous year; Chapter 6 will summarize

the responses of the participants in the-study. Another way to

compensate for the lack of a pretest is to use the data that other

studies have reported on teaching practices that are common in

schools similar to those involved in this study (Goodlad, Klein,

Associates, 1970); while these data do not allow us to make meanln

ful statistical comparisons between groups of teachers, they pro-

vide useful background information for making practical decisions

about the effectiVeness of the inservice program.

This section-of the report has presented an overview of the

design of the study. The chapter continues with a more detailed

discussion of the main elements cf the design--the inservice.program

and the evaluation procedures.

The Joseryice program

The. purpose of the inservice program is to help teachers imple-

ment an activity approach to learning mathematics'. The specific

competencies that teachers need in order to implement an activity

approach with D materials are found in Appendix B; these compe-

tencies are stated as behavioral objectives fdr DMP teachers and

were used in designing and evaluating the inservice program. These

objectives were specified by the develop__s of DMP as being impor-

tant for the appropriate implementation of DmP's activity approach
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to learning mathematics.

The design of the inservice training follows the recommenda-

tions for a model inservice program proposed by Harvey (in press).

The main components of the model include (1) providing teachers with

information-about the content to be taught and the techniques- to be

used, (2) providing for simulation of an activity approach as a

part of.the inservice training, and (3) continuing the inservice

progfam through' the initial period of the classroom implementation.

The first two components of the model were to-be included in a work-

shop for teachers conducted before the beginning of school, while

the third component was to be carried out through the series of in-

service meetings planned for the first semester after the inservice

workshop. By beginning an inservice program with a workshop, teach-

ers are provided with the knowledge of the new materials and proce

dures that appears to be a necessary prerequisite to getting started

with an innovative program (Bessent, 1967); the continuing inner-

vice meetings give teachers the support and encouragement that they

seem to need during the first few months of implementing new ideas

in the cia-sroom.(Gross, 1969).

The inservice workshop. A great deal has been written about

ways to improve inservice education (for example, Rubin, 1971),

but there is little research evidence to guide the development

inservice workshops, as was seen in Chapter 2. Therefore, each
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developer needs to determine how best to design an inservice work-

shop in terms of his objectives. In the present study, the design

of the inservice workshop was guided by the objectives for DM? teach-

ers listed in Appendix B.

The basic strategy for the workshop was first to have teachers

participate in a simulated activity-approach classroom; then,'afti-

arousing the teachers' interest in an activity approach, the work-

shop would continue with a more thorough examination of what a teach-

er needs to know and to do in order to implement DMP and its activ-

ity approach to learning mathematics. Therefore, it was planned that

the inservice workshop would begin with a mathematical activity for

teachers that introduced them to an activity approach (see the sample

agenda in Figure 3). Two activities were chosen to be used in the

inservice workshop; they are included in Appendix C. These activities

were selected prima *ly.hecause they would provide an opportunity for

the workshop leader to illustrate many of the behaviors related to

an activity approach, and give the teachers a model on which to base

their own behavior. This modeling procedure is believe to be an ef-

fective way to change teacher performance (Berliner, 1969). During

the activity the teachers would be asked to solve problems while

working in small groups, to make hypotheses, and to validate their

hypotheses. Empirical validation would be emphasized, while valida-

tion by authority would be discouraged. The activity ould conclude
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AGENDA

Inservice Workshop for DID Teachers'

Day l Topic

9:00 - 10:30 An Activity Approach to Math

10:30 - 12:00 Overview of DMP Materials

12:00 1 :00 Lunch

1:00 - 1 :30 Mathematical Processes in DID'

1:30 - 2:30 The Mathematics Included 1_ Dre

2:30 3:00 Field Testing R and D Center Materials

Da

9:00 - 10:30 Using DMP Activities

10:30 - 12:00 DM'Assessment Materials

12:00 - 1:00 Lunch

1 :00 - 2:00 "Using a Mathematics Laboratory Approach"--

Film and Discussion

2:00 - 3:00 Planning Time

Figure 3, A Sample Agenda from a unmier Workshop
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by having each group present a display of their findings and by

discussing which of the hypotheses appeared to be correct and which

did not. After the activity, the procedures that make up an activ-

ityapproach would be distussed with particular reference to the

activity just completed by the teachers. Thus the workshop would

begin with both an illustration and a discussion of the desired

teacher behaviors involved in structuring an activity (Objectives

3-6), in interacting with students (Objectives 7-10), and in orga-

nizing the classroom (Objectives 11-15).

The plan for the workshop continues with an overview of the

instructional and assessment aterials used in DAB; these materials

include manipulatives, printed matter for teachers and children,

pupil performance records, and assessment instruments. The dis-

cussion of the materials was designed to help teachers see how they

could provide an activity approach to leawning mathematics in their

classroom through the use of DMP instructional activities (Objec-

tives 1-2) and assessment procedures (Objectives 18-24). It was

planned that the overview of DEP materials would be followed by a

detailed discussion of the mathematical processes emphasized by

DMP and a description of the geometry and arithmetic topics that

make up the first two levels of DMP (Objectives 16-17).

The first day of the workshop would conclude with a discussion

the field test purposes and procedures. The teachers were to be
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informed of the continuing sequence of tryouts and revisions of DM?

materials in which they were now to play an active role, and the

field test staff would outline the data-gathering procedures, in-

cluding the classroom visits to observe students as they worked with

DID materials and the testing program that would be used to deter-

mine the students' achievement in mathematics.

The workshop's second day was to begin with a more detailed

look at DMT instructional activities--their organization, objectives,

and sequencings--and the related assessment procedures, such as place-

ment and achievement tests. During this time the teachers could be

shown how the instructional and assessment materials would fit to-

gether in a specific activity. The activity included in this part

of the workshop was chosen to illustrate important mathematical pro-

cesses (Objective 17) and a variety of assessment procedures (Ob-

jectives 18-24).

The workshop would continue with "Using a Mathematics Labora-

tory Approach " a film produced by the Project for Interpreting

Mathematics Education Research of Pennsylvania State University.

The film reviews some of the research on the effectiveness of

taro aspects of an activity approach, and illustrates some of the

procedures, such as the use of manipulative materials by children

king in small groups. The discussion of the film and its rela-

tionship to DMF's activity approach was to be followed by a short



36

planning period when teachers could ask questions and begin prepar-

ing for their first day's instruction using D. Thus the inser-

vice workshop would conclude with a time for answering individual

questions from teachers on how to implement an activity approach.

The inservice Ines. As indicated in Figure 2, the inser-

vice meetings were to be held approximately every two weeks during

the first two months of the school year. The schedule of inservice

meetings follows the recommendations of Gross (1969) for continuing

the inservice program through the initial implementation period.

The topics diScussed during these meetings, which are listed in

Figure 4, reviewed and expanded on ideas presented during the in -

tial workshop. The topics were sequenced as indicated in Figure 4

in order to help teachers with the problems- of initiating an activ-

ity approach (Meeting 1) and D assessment procedures (Meeting 2)

before attempting to refine the teachers' conception of an activity

approach (Meeting 3) And their knowledge of the mathematics in D1417

(Meeting 4).

The first meeting was designed to help teachers with the prob-

lems of getting an activity approach started in their classroom.

The discussion would center on choosing, organizing, and preparing

for activities, and would give teachers a:chance to share problems

and exchange possible solutions. The second meeting would extend

the discussion of the assessment. materials that was begun in the
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vice Fleeting jopic Date

Meeting 1; Managing an Activity Approach Mid-September

Choosing activities

Organizing an activity

Preparing materials

Meeting 2: DMA' Assessment Procedures

Instruments

Records of student achieve-
ment

Providing individually guided
education

Early October

Meeting 3: "An Activity Approach to Math" Mid-October

Discussion of the pamphlet

Suggestions for improving
the pamphlet

Meeting 4: "Mathematical Processes"

Discussion of the pamphlet

Suggestions for improving
the pamphlet

Early November

Figure 4. The Schedule of inservice Meetings
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workshop and would emphasize ways that the teachers could use the

assessment information that they would be gathering. The focus for

the third and fourth meetings was provided by two pamphlets for pmr

teachers, "An Activity Approach to Math" and "Mathematical Processes.

In each meeting one of the pamphlets would be discussed and teachers

would be asked to suggest ways to improve the pamphlets.

The plan for each meeting also included a time for teachers to

ask questions and to suggest revisions in DMP materials. In addi-

tion, teachers were to be encouraged to share information on tech-

niques or activities that had been particularly successful, or

successful, so that they could learn from each other's experiences.

At every meeting, an attempt would be made to provide an atmosphere

of support and encouragement for the teachers; they would never be

criticized. Rather, the intent was that the positive atmosphere

would strengthen the group norms of the set of participating teach-

ers in each school, thus supporting the teachers as they changed

their behavior in order to implement an activity approach to learn-

ing mathematics.

It was anticipated that some changes would be needed to adapt

the inservice program to the needs and schedules of the particular

schools involved in the study. Thus a pilot study of the inservie

program was undertaken. The results of the pilot study and its

effect on the inservice program for the main study are reported in
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the next chapter. The details of the conduct of the inservice pro-

gram of the main study are described in Chapter 5. The next section.

discusses the other main element of the design--the evaluation p o-

cedures.,

The Evaluation procedures

As indicated earlier in this report- a Substantial amount of

. research has shown that teacher characteristics do not seem to be

related to teacher effectiveness, but certain teacher behaviors

.apparently are. . To put it another way, the crucial point in teach-
,

ins Mathematics in the elementary school seems to be what the teach-

er does, not just how -uch the teacher knows. Similarly, in a study.

of teacher training procedures, the main evaluation technique should

be classroom observation of what the teacher does, not just question-

naires.that measure what the teacher knows.

While observation was the basic technique for gathering data

in this study, questionnaires and interviews were also to be uti.

lized, following the recommendation that multiple measurements of

phenomena should be used where possible (Webb, Campbell Schwartz,

& Sechrist, 1966). This section of the chapter will discuss the

evaluation proceduresobservations, questionnaires, and interviews;

the related instruments are included in Appendix B.

The obse -ation schedule. The main technique to be used for

evaluating the effectiveness of the inservice program was classroom
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observation of teacher performance. Many instruments have been de-

veloped to analyze classroom behavior; Simon and Boyer (1967) have

collected 17 volumes of them, and new or refined instruments are

continually being developed for special purposes (Resnick, 1971;

Reynolds, Abraham, & Nelson, 1971). However, none of these instru-

ments was appropriate for this study, for two main reasons. Fir

no instrument was found that assessed most of the behaviors involved

in implementing an activity approach, and seconds most instruments

were designed to be used by an observer who was clearly recording

teacher behavior. Such instruments were not appropriate for this

study with its requirement for unobtrusive measures. Therefore, it

was necessary to construct and try out an observation schedule for

this study.

Following the recommendations of Medley and Mitzel (1963) and

in line with the needs of the study, an observation schedule was

developed using a "sign system'- -that is, only certain behavior is

recorded--as opposed to a "category system," where all behavior is

classified into a few mutually exclusive categories. As many as pos-

sible of the teacher behaviors related to an activity approach were

included in the observation schedule. Those behaviors that were

ormally observable in the classroom were assessed by question-

naire or interview.

In addition to recording the occurrence of certain behaviors,
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the observation schedule also describes the context in which the

behavior took place, including the activity, its purposes, and the

point (opening, middle or closing) at which the observation occurred.

While many classroom observation systems do not take it into account,

the importance of the context of particular behaviors is now being

recognized (Nelson, Reynolds, & Abraham, 1971).- Whether a speci-

fic behavior is appropriate or not often depends on the requirements

of the activity in which the teacher is involved. For example, in

an activity approach, some lessons call for students to work in a

large group under the teacher's direction, while other activities

require that the teacher organize the students into small groups.

After recording the teacher's behavior and the context in which

the behavior occurred, the observer can judge the appropriateness

of the behavior. For example, if the observer notes that the teach-

er is working with the class as a large group in an activity that

called for small groups, the behavior would be recorded and marked

inappropriate for that activity. In this way, the observer records

teacher behavior and then, considering the context, judges whether

or not the teacher has demonstrated the desired hehall'ior.

Observation procedures. As indicated in Figure 2, observers

be in each school on seven separate days from September to

January. The announced purposes of the visits were the same through-

out the study; the observers came to see the students as they used
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DU materials and to conduct meetings (in service meetings or field

test meetings) with the teachers. However, during the last four

visits the observers also gathered data on teacher behavior. While

the observers changed their emphasis from only making notes on stu-

dent behavior to also recording teacher behavior, they were not to

change their actions in the classroom in ways that'teachers or chil-

dren would notice.

Due to financial and time limitations, studies of this type

are usually designed to have only one observer in a school on a

given day. Since up to three or four teachers at the same grade

level may teach mathematics at the same time, one observer could

not be present for all of each class. Therefore, it was necessary

to decide between sampling teachers or sampling time.

The alternative of observing a sample of teachers was rejected;

for the purposes of this study, it was deemed more important to have

information on all of the teachers than to have more detailed infor-

mation on only a few of them. Also, it

teachers equal treatment when pc

seemed desirable to give the

sible, since past experience with

-DMP teachers indicated that some of them felt left out if the

students were not observed. In addition, it was important to see a

teacher on all four observation days, if possible, befor_ making any

judgments about the teacher's performance, Therefore, it would not

have been desirable to observe one teacher for an entire class be-
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cause this would have meant that some teachers would have been ob-

served only on one day. Several modifications of these procedures.

were also considered, but time sampling appeared to be the best

alternative for the purposes of this study.

The time-sampling procedure was (1) to spend about five

in the classroom to become familiar with the activity and other as-

pects of the context in which the teacher behaviors occurred, (2) to

observe for five minutes the behavior of the teacher, (3) to record

unobtrusively the results of the observation, and (4) to repeat the

procedure with the next teacher to be observed during that class

period. If there was no other teacher to be observed at that time,

the procedure was to be repeated with the same teacher.

When there was more than one teacher to be observed during the

same class-period, the order.in which the teachers were observed

would be determined at random. The obser=vations would start with a

different teacher each day so that .the observer would have the op-

portunity to see each teacher during the opening-of-at least one ac-

tivity Once the cycle was completed and each teacher was observed

during the beginning of an activity, a. new random order was to be

chosen and the observations continued.

The time-sampling procedure has many advantages. It allows

the observer to see each teacher on each day, providing a good idea

of the different- activities-being used by the teacher.. The five®
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minute period of observation is long enough so that the teacher can

be assessed on the behavio and still it is sufficiently brief

so that all the teachers can be observed on a given day.

After each observation, the observer was to record whether or

not a particular behavior had been demonstrated at least once during

that five-minute period. This periodic note-taking by the observer

took very little time and was much less noticeable than the other

common procedure for classroom observation of tallying the occurr-

=ence of teacher behaviors. In addition, Medley and Mitzel (1963)

report that the number of times a behavior occurs at least once in

a number of five-minute periods is highly correlated with the number

of times the behavior occurs over much longer time segments. Thus

the procedure of recording the presence or absence of a behavior

should be as accurate as, and less obtrusive than, tallying the

number of times the behavior occurred.

One other aspect of the:observational procedures was an impor-

tant factor in the design of the study. In order to con':rol for any

effect due to-differences between the observers,- either in terms of

their observations or their conduct of the inservice meetings, it

was decided that each observer should spend the same amount of time

in each school.. This balancing was to be carried out by establish-

ing a schedule of visits where the two observers alternated in

traveling to each school that participated in the study. A more
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detailed report of the activities of the observers is found in

Chapter 5.

In addition to the classroom observations, data were also to

be gathered by questionnaire and by interview. The next section

discusses the questionnaires.

The questionnaires. Not all of the behaviors that are related

to an activity approach could be assessed by observation. For ex-

ample, it uld be difficult to know if the teachers were keeping

records of student achievement (Objective 18) or if they could choose

activities designed to teach a particular concept (Objective 21)

just by observing their classes. Therefore, Questionnaire A was de-

veloped to assess some of the objectives of the inservice program.

While Questionnaire A was developed to assess specific objec-

tives, it also had a broader purpose--to gather all kinds of infor-

mation from teachers on ways to improve D materials. This purpose

made the questionnaire a useful way for the teacher to express her

views as well as a means of finding out how the teacher performed

certain objectives. Questions about what the teacher had done

were included along with requests for ideas on how the materials

could be improved.

All of the teachers in the study were to complete Questionnaire

A; it wa to be administered during the mid-year workshop at the end

of January. Questionnaires B and C were also to be given to teachers
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at the mid-year workshop. Questionnaire B gathered descriptive

information on the teachers' background and professional activities,

while Questionnaire C assessed teachers' attitudes, opinions, and

previous teaching practices. Portions of Questionnaires )3 and C

were based on instruments used'for similar purposes in the National

Longitudinal Study of Mathematical Abilities conducted by the

School Mathematics Study Group (Travers, 1971). Each of the three

questionnaires was tried out initially with experienced DM? teachers

and revised twice before being used in the study. The questionnaires

are included in Appendix B.

Interviews. in addition to data gathered by observation and by

questionnaire, it was planned to interview a random sample of teach-

ers in each grade level on the records of student achievement which

they kept. The interviews were to be carried out by field test staff

as a part of regular field test procedures. These procedures in-

cluded selecting a random sample of students in December and February

in order to monitor student achievement. The teachers of these stu-

dents were to be asked to provide whatever records of student achieve-

ment they had in order to assist the interviewer in assessing the

children. The interviewer would then report the type of records that .

the teacher kept along with the data on student achievement.

Ratin teachers on the Wectives. It was planned that each

teacher in the study would be rated on each of the objectives listed
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in Appendix B. The fatings to be used were nasterY, non- masted,

and inconclusive. The data on which the ratings are based are re-

ported in Appendix D.

The rating of mastery for an objective would be assigned to

teachers who demonstrated the desired behavio in 75% of the Obser-

vations during which the behavior was appropriate. The mastery

level of 75% was chosen because it allowed for the possibility that

a teacher might have one bad day out of the four days of observation.

When an objective was to be assessed by observation, the teach-

er had to be observed at least three times before a rating of mas-

tery could be assigned. Teachers who were observed not more than

twice would be given non-mastery or inconclusive ratings, depending

on their performance up to that point. This procedure was adopted

to insure that the performance of the teachers would be more likely

to be underrated than overrated, thus preventing any overestimation

of the effectiveness of the inservlce training due to a lack of oh-

se- ations.

Responses on Questionnaire A that were related to objectives

were also given ratings of mastery, non-mastery, and inconclusive

(when there was no response). For objectives that were assessed by

more than one procedure, the source of information that was be-

lieved to be most reliable received the most weight in making the

rating. The details of what constituted mastery in each of these
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situations is described in Chapter 6 along with the data on teacher

performance.

Once the teachers have been rated on each objective, the two

most important questions of the study can be answered. These ques-

tions, stated originally in Chapter 1, are as follows:

Question 1: That proportion of the teachers

achieve each objective of the

inservice program?

Question 2: What proportion of the teachers in

the study implement an activity

approach to learning mathematics?

In order to determine what proportion of the teachers should

achieve each objective in order for the inservice program to be con-

sidered successful, performance criteria needed to be set. The

ratings of the teachers could then be com-red to the specified

criteria in order to evaluate the effectiveness of the inservice

program. ,Rather than setting arbitrary criterion levels for ade-

quate achievement of each objective (Question 1) and for adequate

implementation of an activity approach (Question 2), a. pilot study

of the evaluation procedures was carried out with experienced Die

teachers. The results of the pilot study were used in setting

appropriate performance levels for the teachers in tha main study.

The 'pilot study and the performance-criteria generated from it are

reported in the next chapter.
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THE PILOT STUDIES

Before this study was conducted, the main elements of the de-

sign, the inservice program and the evaluation procedures, were

tried out with teachers. The circumstances of the tryouts varied

considerably; the observation schedule, for example, underwent ex-

tensive pilot testing over a peri-d of approximately two months,

while some portions of the inservice program were tried out only

briefly. This chapter reports the tryouts of both the inservice

program and the evaluation procedures, and concludes with a descrip-

tion of how the data gathered in the pilot studies influenced the

setting of the performance criteria that were used in the main study.

Tr -outs c orients of the Inservice Program

The .inservice program was made up of two main parts--the work-

shop for teachers at the beginning of the school year and the series

of inservice meetings during the first semester. The first part of

every workshop was always an activity for teachers; its purpose was

to illustrate an activity approach to learning mathematics. Two of

these activities were tried out with teachers and others who atten-

ded an informational meeting on DMP during March, 1971. While most

of the participants were teachers, a substantial minority were
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administrators, including superintendents, curriculum specialists,

and principals. The meeting lasted for about an hour and a half,

and over two-thirds of that time was spent working on the activities

and then discussing them.

Participants were asked to evaluate the meeting in terms of the

value of the information presented and the quality of the presenta-

tion; about half of them did. Of the 20 questionnaires received,

about 70% said that the information received was useful and that the

quality of the presentation was high. While it was not always pos-

sible to identify which of the respondents were teachers, it appear-

ed that at least some of the low ratings came from administrators

who were more interested in factors such as the cost of materials

than in how D could be used to implement an activity approach to

learning mathematics. Thus the activities were judged to be appro-

priate for teachers, and, after minor revisions based on the results

of the tryout, they were included in the inservice program.

Most of the other parts of the inservice workshop described in

the previous chapter were tried out in a one-day workshop for exper-

ienced D teachers. Informal feedback from the teachers at that

workshop resulted in a resequeneing of the presentation on DMP assess-

ment, but the other parts of the program received favorable responses

from the teachers. The oily part of the inservice workshop that was

not tried out with teachers in advance was the film.
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The other main component of the inservice program, the inser-

vice meetings, has been used by the developers of DMP in various

forms for several years. These meetings have usually been rather

informal sessions where the writer of the materials provided teach-

ers with whatever help and encouragement they needed, and where the

teachers provided the writer with feedback on how the materials

should be revised. Experienced DA' P teachers were interviewed about

the value of these inservice, meetings. These teachers stated that

regular inservice meetings were very useful in helping teachers to

make appropriate use of the materials. The teachers emphasized that

DMF and its activity approach are so different from the usual mathe-

matics program that teachers need time, help, and reassurance as

they change their teaching practices. The information obtained from

the experienced DMP teachers emphasized the importance of the in-

service meetings discussed in the previous chapter.

In summary, the tryouts of the various components of the in-

service program generally indicated that each component was appro-

priate for helping teachers implement an activity approach to learn-

ing mathematics. On.the basis of the tryouts some minor revisions

were made in a few of the presentations and materials used In the

inservice program. However, no revisions in the basic design of

the inservice program appeared to be necessary and the design de-

scribed in Chapter 3 was carried out in the main study.
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The Tryout of the Evaluation Procedures

The evaluation procedures included observations, questionnaires,

and interviews. The interviews were to be very brief and inform

and since they were be carried out by experienced Interviewer

from the field test staff, no pilot testing was necessary. The

questionnaires were tried out with experienced DMP teachers from

both multiunit and traditionally organized schools. The responses

on the questionnaires and conversations with teachers indicated that

some items were not clear, so the questionnaires were revised twice

before being used in the main study. But the most extensive of the

tryouts involved the observation schedule and the observation pro-

cedures.

The observation schedule was initially .tried out with eight

experienced D teachers. The tryout was conducted by the inves-

tigator and two associates who became the observers for both the

pilot study and the main study. During the tryout, the two obser-

vers and the investigator refined the observation schedule and

eliminated as many of the ambiguities and disagreements as possible.

These disagreements inevitably arise whenever one attempts to de-

scribe something as complex as teaching, and they raise the problem

of the reliability of procedures for measuring teacher behavior.

Many different techniques have been proposed for estimating the

reliability of observation procedures (McCaw, Wardrop, & Bunda, 1972).



53

The first consideration, and the most important one for the present

study, is the percentage of inter-observer agreement. More compli-

cated techniques for estimating reliability using analysis of vari-

ance procedures have been proposed, but there is no agreement on

their applicability in studies of teacher behavior where the assump-

tions of the analysis of variance model have not been met (Claus,

1969). Therefore, inter - observer agreement was the means chosen to

measure the reliability of the observations.

Inter-observer agreement. After the initial development of the

observation schedule, a pretest of inter-observer agreement was con-

ducted before any data were collected for the main- study. The per-

centage of inter-observer agreement was based on the last 20 items

in the Observation Schedule (Appendix B); these 20 items involved

some amount of observer judgment. Data for the pretest came from

23 observations where the two observers gathered data simultaneously

on each of the eightexperiencid D teachers; the observers agreed

on 416 items out of 460 for a percentage agreement of 90.4%. The

posttest was conducted during the last round of observations at one

of the schools involved in the study, and included three observations

(60 items). The inter-observer agreement for the posttest was 91.7%

(Table 1).

The level of agreement between the two observers compares favor-

ably with that_foundjn other Studies of teacher behavior. The high
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TABLE 1

INTER-OBSERVER AGREEt NT

Assess- Number of. Number of Number of Total number Percent
ment teachers observations agreements of items agreement

Pretest 8 23 416 460 90.4%

Posttest 55 60 91.7%

percentage of agreement resulted from the fact that most of the items

on the observation schedule focus on-specific behaviors that can be

easily identified. The disagreements between judges that did occur

tended to come from those items which are labeled in the schedule as

'thigh - inference" (Rosenshine & Furst', 1971). For these items the

observer had to make a judgment about a series of events rather than

about one specific behavior. 1n-item 111.4, for example,- the obser-

ver had to judge the clarity of the teacher's presentation. While

it is difficult to make these high-inference judgments reliably,

they are important criteria of tedeher effectiveness and.deserve to

be included in studies of teacher performance.

Data on the ierformance of successful DMP teachers. As a part

of the-pilot study of the evaluation procedures, complete data were

gathered on the -performance of three of the experienced D teachers.

These three teachers were chosen for several reasons. First, the
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developers of DMP, who were well acquainted with these teachers,

generally agreed that each of them implemented an activity approach

in at least a minimally adequate way. Second, since the three teach-

ers varied greatly in their teaching style, they provided an oppor-

tunity to test the ability of the evaluation procedures to distin-

guish between teacherS who used different teaching techniques.

Third, the teachers represented both kindergarten and first-grade

levels. Since the three successful DMP teachers were well-known by

the developers of DMP, data gathered on the performance of-those

teachers could be compared with previous knoWledge of their perform-

ance, thus providing a useful check on the validity cf the evalua-
,

tion procedures.

Each of the three teachers was observed from seven to thirteen

times; the observations occurred on three to five different days.

The observation procedures followed in the pilot study were the same

as those in the main study--the observers spent the first. few days

gathering information on student reaction to the materials and later.

began recording their observations on teacher behavior. Later in

the semester, after the observations were completed, the teachers

filled out Questionnaire A.

The teachers in the pilot study were .assigned mastery, non-

mastery, or -inconclusive ratings, as outlined in Chapter 3. All

three of the teachers received Mastery ratings on seventeen of the
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objectives. Data on the other seven objectives are summarized in

Tabl

Objective 6, which deals with how the teacher closes an ac-

tivity, was the only objective on which a teacher was assigned an

TABLE 2

RATINGS OF PILOT STUDY TEACHERS ON SEVEN OBJECTIVES

Objective* Number of teachers rated
Mastery Non-mastery ve

2 1

9 2 1

18 2 O

20 O 0

21 2

22 2 1 0

24 2 1

* These numbers refer to objectives in Appendix

inconclusive rating. During the three days of observations on this

teacher, no situation arose in which this particular behavior would

have been expected or required. Thus it could not be determined

whether this teacher did or did not exhibit this behavior on occa=

ri I whoo 11- wrrrr rnlrIntr

Two of the (cache rs were very skilled at prObing student- res-

ponses (Objective 9), and they encouraged students at every oppor-
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tunity to validate or justify their mathematical statements. The

other teacher demonstrated this behavior during only about half of

the observations, and thus received a non-mastery rating.

Objectives 18 and 20, which deal with keeping records of stu-

dent achievement and using those records to group students for in

struction on the basis of achievement, were generally not achieved

by the three teachers considered here. These teachers-did not attempt

to individualize instruction by forminggroups of students who needed

to work on the same topics (Objective 20) as a result they had less

need for detailed records of student achievement (Objective 18), and

only one teacher kept such records.

One teacher did:not-appear-to know that each activity in the OW

Teacher -s Guide was designed to teach specific objectives (Objective

21); another teacher asked children to sit and wait rather than re-

directing them to a new task when they finished an activity (Objective

22). While all of the teachers selected activities in an appropriate

sequence, one of them could not identify the various options that DNP

teachers are encouraged to exercise in choosing and sequencing activ-

ities (Objective 24).

Of the 24 objectives, one teacher demonstrated 23, another 21,

and the third 18 of the desired behaviors. These results indicated

that the evaluation procedures enabled the observers (who had not

known these teachers previously) to make judgments about the teachers'
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performance that conformed to the opinions of the developers of DMP,

who had been associated with these teachers for ver a year. While

each teacher was implementing an activity approach in an adequate

way, the differences among the teachers were identified by the eval-

uation procedures, and the correspondence between the evaluation

results and the opinions of DMP developers provided a useful, though

informal, check of the validity of the assessment.

The data on the three'successful. DIP teachers indicated that

the mastery level of 75% (i.e., assigning a mastery rating to a

teacher who demonstrated the desired behavior in 75% of the obser-

vations where it was appropriate) was useful for differentiating

among teachers. Also, the pilot study, showed. that a teacher could,.

be rated mastery or non-mastery on almost every objective by the end

of seven observations; an inconclusive rating was used only once.

Reducing the number of observations of these teachers to four or five

would have had no effect on the ratings for most obj ives; however,

for those objectives (4, 6, and 22) which were frequently not obser-

vable during the pilot study, a reduction in the number of observe-

tions would have resulted in an increased number of inconclusive

ratings. But since Objectives 4, 6, and 22 are not the most impor-

tant of the objectives, and since gathering seven or more observa-

tion& on each teacher would have involved extra costs in money and

time disproportionate to the information gained, it seemed reason-
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able to obtain four or five observations on each teacher and to

expect a somewhat higher
occurrence of inconclusive ratings in the

main study.

On the basis of the observations made in the pilot study it

appeared that a teacher should be observed on at least three dif-

ferent days before a rating of mastery could be assigned. This

was a matternfjudgment-based
on-the experience gained during the

pilot study; a sample of only one or two days of observations seemed

too small for assessing teacher behavior. The variety of tasks and

instructional procedures used-in an activity approach make itj'ar-

ticularly important that observations be carried out on more than

two days so that a sufficient sample of the various procedures can

be observed.

The pilot study of the eight experienced DMP teachers was very

useful in verifying that the evaluation procedures outlined in the

previous chapter could be applied reliably.- In addition, the data

collected on the three successful DMP teachers in the pilot study

helped to establish the validity of the data gathered in the main

study. Therefore, the. evaluation procedures were applied in the

main study according to the plans of the design. Besides verifying

the applicability of the evaluation procedures, the experience gained

in the pilot study made it possible to set realistic criteria for

judging the success of the inservice program and for determining
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whether or not a teacher had implemented DMP's activity approach to

learning mathematics in at least a minimally adequate way. The next

section of the paper will discuss those criteria.

The Performance Criteria

One of the purposes of the pilot study of the evaluation p

cedures was to gather base-line data on what constituted satis-

factory achievement of the objectives of the inservice program. The

data on the successful DMP teachers, along with tL,' goals of the

developers of DMP, were used in setting desired performance levels

or performance criteria for the teachers in the main study. In order

to determine the effectiveness the inservice program, the teach-

era' performance would be compared to these criteria, not to a con-

trol group', and-judgments about the inservice program would be based

on that comparison.

The-performance criteria were determined in relation to the

first twc questions of the study, as stated.in Chapter 1. The first

:question asked for the proportion of the teachers that would achieve

each objective of the inservice program. --For the.- inservice program

to be judged a success, it was determined that 90% of the teachers

should teach toward the objectives for DMP stuclults (Objective 1),

provide the ptinted and manipulative materials needed for the activ-

ities(Objective 2), and demonstrate 'their own mastery of the objec-

tives for DIP students- (Objective 16 ). These three objectives are
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the most crucial, and they-will be referred to as Category A objec-

tives (Table 3).

Since Category A objectives are so basic to a teacher's imple-

mentation of an activity approach to learning mathematics, they

were assigned the criterion level of 90%. Every objective not in

Category A was assigned the criterion level of 80%. Objectives not

in Category A were still considered to be important, but they were

judged to be less crucial to an activity approach than the Category

A objectives. In summary, a completely successful inset-vice program

would result in 90% of the teachers in the study receiving m mastery

ratings on each of Objectives 1-, and 16 (Category A), and 80%,

of the teachers achieving astery of each objective not in Category

A (Table 4).

The second question stated in Chapter 1 asked for the proportion

of the teachers in the study that would implement an activity ap-

proach to learning mathematics. Before this question can be an-

swered, it is first necessary to state the criteria for judging

whether a teacher's performance represents adequate implementation

of an activity approach. The most important objectives in making

this judgment are again those in Category A; a teacher should achieve

all three of the objectives in Category A in order for that teacher's

performance to be considered sati'Sfactory. In addition, a teacher

who implements an activity approach should achieve the objectives in
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TABLE 3

OBJECTIVES IN CATEGORIES A AND

CaolyCAbbreviated statement of ob'ective

A

1 teaches toward DMP student objectives

provides printed and manipulative
materials

16 demonstrates mastery of DNS student
objectives

B

fotuses on the problem or objective
of the activity

9 asks for validation of statements

10 questions rather than cures

11 uses small groups, pairs, etc., as
recommended

17 describes mathematical processes

20 groups students according to assess-
ment information

TABLE 4

PERFORMANCE CRITERIA FOR JUDGING THE INSERVICE PROGRAM

Objectives for DMB teachers

Objectives 1, 2, and 16
(Category A)

Objectives not in Category A

Criterion evel

90%

80%
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Category .13 (Table 3); that is, the teacher should focus on the prob-

lem or objective of the activity (Objective 3), ask for validation

(Objective 9), question rather than lecture (Objective 10), use

small groups or pairs as recommended (Objective 11), describe the

mathematical processes emphasized.by DIV (Objective 17), and group

stude according to the assessment information (Objective 20).

However, on the basis of data from the pilot studies and judgments

by the developers of DMP, it seemed that teachers could do an ade-

quate job of implementing an activity approach to learning mathe-

matics by achieving only five out of the six objectives in Category

B. Therefore, achieving mastery of all Category A objectives and

all but one of the Category B objectives was considered satisfactory

performance by DMI3 teachers.

One variation in this set of criteria was made for teachers who

were not in multiunit schools. Objective 20 is much easier to

achieve in multiunit schools where the organizational arrangements

provide the flexibility needed for grouping students on the basis of

achievement. Therefore, Objective 20 was not considered when judging

teacher from a non-multiunit school on objectives in Category B.

Table 5 presents a summary of, the performance criteria used in de-

ciding whether a teacher's implementation of DMP's activity appro

was adequate. Of course, objectives that were not included in

Categories A and B were still desired outcomes of the inservice
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program, even'though they were not part of the criteria used In

answering Question 2.

TABLE 5

PERFORMANCE CRITERIA FOR IMPLEMENTING AN
ACTIVITY APPROACH TO LEARNING MATHEMATICS

Teachers

Non-multiunit

Performance criteria

All objectives in Category A*
Five out of six Objectives in Category B*

All objectives in Category A
Four out of five objectives in Category B,
not including Objective 20

Categories A and B are defined in Table- 3.

The performance criteria discussed in this section were used in

making judgments about the effectiveness of the inserviCe program,

and are referred to again in Chapter 6 along with the data from the

main study. Before presenting that data, however, the next chapter

will -discuss the conduct of the study.



Chapter 5

THE CONDUCT OF THE STUDY

The pilot studies repotted in the previous chapter provided

some evidence of the appropriateness of the inservice program and

the evaluation procedures, the two main elements of the design

the study. Therefore, the study was conducted according to the

original plans as discussed in the design reported in Chapter, 3.

However, because of the needs of the particular schools. and teach-

ers that participated in the study, there were some variations in

the inservice program. These variations, will be reported in this

chapter, along with a description of the participants in the study

and the details of the application of the evaluation procedures.

participating Schools and Teachers

As indicated in Chapter 3, the study was conducted in conjunc-

tion with the field test of the kindergarten and first-grade levels

of D. Eight schools were chosen to participate in the field test--

four multiunit schools from rural and suburban areas of Wisconsin

and four inner-city schools from Milwaukee and Chicago. Schools with

widely varying characteristics were chosen so that the DMP field test

would include students with markedly different backgrounds.

65



,The multiunit schools. These schools all followed a multiunit

organizat onal pattern similar to that in Figure 1; students in the

school were divided up into units of 50 to 150 children, and each

unit was taught by'a. team two to six teachers. Two of the schools

had kindergarten units that were separate from the first-grade stu-

dents, And in the other t schools kindergartens appeared to oper-

ate fairly autonomously within the unit; this seems to be a natural

situation caused primarily by the fact that kindergartners attend

school only half-days. Except for this special independence of the

kindergarten teachers, the teams tended to operate according to the

recommended practices for the multiunit school. (See Klausmeier,

Quilling, Sorenson, Way, & Glasrud, 1971, fora complete descrip-

tion of the operation of multiunit schools.)

All of the multiunit schools had had previous contact with the

Wisconsin Research and Development Center, but none of them had been

involved with D. Three of the four had been in operation as multi-

unit schools for one year or more beore the start of the field test;

the fourth was new to the multiunit organization. All of these

schools had had special training programs in multiunit operations,

including particularly the use of behavioral objectives and assess-

ment procedures for grouping students on the basis of achievement.

In these schools teachers did not always work with the same group

-f students, nor were they always in the same classroom.

The students in the multiunit schools came mostly from white
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ddle-class homes In small towns or suburban-like areas cf larger

cities.

The inner -city schools. In contrast to the multiunit schools,

all of the inner-city schools were organized into Self-contained

classrooms, where teachers worked with the same students throughout

the year rather than sharing the-teaching responsibilities as me

bars of a team. None of these-schools had had any-previous contact

with the Center.

In three of the schools, almost all of the students were black,

while the fourth had a substantial number of Spanish-speaking stu-

dents along with-members-of several other ethnic groups. Each school

had an integrated -fa ulty. The neighbo hoodS served by the- schools

were generally -of-j-oWSocioeconomic status.

Teachers. At the beginning df the school year there were 40.

women in the eight-schools who were.teaching at the level of kinder-

garten or first grade;.--all- of these teachers agreed to participate

in the field test. Of these teachers, 21 taught in multiunit schools,

and 19 in inner-city schools. During the study, two first-grade

teachers-left their positions, one from each type of school; this

left 38 teachers as.participa-
the study -(see Table 6), a mor7

tality ratefor -the experiment of only 57g;

All of the teachers in the study: had at -least a Bachelor's de-

gree, and-three of them had completed -their Master's. Some received

their degrees as early es the 1930's, while others-were 1971 graduates.
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TABLE 6

PARTICIPATING TEACHERS

Description Multiunit School Inner-city
School

Total

All K-1 teachers 21 19 40

Teachers who changed
employment during
study 1 2

Teachers included
in the study 20 18 38

The teachers varied widely in agP and in years of teaching ex-

perlence. Ages ranged from the early 20's to over 60, with a mean

of about 40; some teachers had over 30 years of experience, while

for others, this was the first year of teaching. The mean number of

years of experience, counting the year of the study, was 14, and

for the teachers with experience, most of them had taught at their

current grade level for the major part bf the past five years.

From this description of the teachers, it appears that they are

not unusual in their educational background, age, or years of exper-

ience. In fact, they seem to be quite similar on these character-

istics to the teachers studied by Goodlad, Klein, and Associates

(1970) in their investigation of teacher practices. Relationships

between teacher performance and these (and other) teacher cherac-
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teristics will be reported in Chapter 6-

The Conduct of the inservice P o am

The inservice program was generally carried out according to

the specifications of the design, but there were some variations.

In five of the eight schools, the variations were minor, consisting

only of slight changes due to scheduling problems; for example, in

some of these schools the two-day workshop could not be held on

successive days. In the other three schools, however, all located

in the inner city, only a one-day workshop was possible. The one-

day workshop included a condensed version of all the agenda items,

except for the film, which was omitted.

The brevity of the one-day workshop was compensated for in two

ways. First, a staff member was assigned to give individual help

to teachers in the three inner-city schools that received only a one-

day workshop. The staff member spent from

ing with each teacher during the first half

the schedule of inservice meetings in these

include two extra meetings.

:wo to four hours consult-

of the semester. Second,

schools was extended to

One of these meetings presented a video-

tape of an experienced Me teacher conducting an activity; the video-

tape and the discussion of it covered the same topics as the film

shown at the other workshops. In the other inservice meeting, the

mathematical content of MP, particularly the geometry,,was dis-

cussed in an attempt to compensate for the brief treatment the
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subject received in the one-day meeting.

Just as individual help was given to teachers who attended

workshop that lasted only one day, teachers who did not attend a

workshop at all were provided with extra consulation time by a staff

member. Of the seven teachers who were absent from their workshop,

all but one taught in the same three inner-city schools that had had

the one -day workshop (Table 7), so these teachers were already re-

ceiving compensatory training. Teachers who missed an inservice

meeting were also given extra help. This was not a major part of

anyone's training, however, since no teacher missed more than one

of the tour main inservice meetings.

he

TABLE 7

ATTENDANCE AT THE SUMMER WORKSHOP

Teachers Number Absent Number Present

Multiunit 1

Inner-city 6

Total 7

19

12

31

Total

20

18

Most of the teachers participated -In the field test quite will-

ingly, but some teachers indicated during the inservice meetings that



71

they had not wished to become involved. There were two groups of

teachers who expressed these reservations. One group included

eight of the thirteen kindergarten teachers; these eight teachers

had become accustomed to teaching "their own" mathematics programs--

programs which they had designed to teach their children the mathe-

matics that they believed to be important, usually counting and

writing numerals. These kindergarten teachers were naturally a bit

reluctant at first to give up programs of their own design in order

to implement DMP, particularly since D begins by studying pro-

cesses that are important in solving mathematical problems, rather

than with counting and writing numerals. However, all of these

teachers participated actively in the nservice program, and even

though they were somewhat skeptical initially, they were willing to

give DMP materials a fair try in the classroom.

The other group who expressed some reservations about partici-

pating in the field test included all six teachers from one of the

inner-city schools. These teachers indicated that the school ad-

ministration had given them little choice in the'decision to partici-

pate in the field test, and some of them were reluctant to useDMP

and its activity approach to learning mathematics. One teacher ex-

pressed a fear of being sued if she let children use manipulative

materials and they hurt themselves.. And in her view, reading was

more important than mathematics, so she preferred to spend her time
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on language development. However, most of the teachers this

inner-city school, in spite of their reservations, participated

willingly in the inservice meetings, and by the end of the in-

service training period, all but two of them were using DMP

materials regularly in their classrooms. The change in the views

of these six teachers was reflected in their attendance at inser-

vice meetings; while four of them did not attend the inital in-

service workshop, all of the

shop in January.

_Both of the groups of teachers who had reservations about

present for the mid-year work-

implementing DMP and its activity approach to legrning mathematics

became much more positive in their outlook by the end of the inser-

vice program. One of the main factors in this change of outlook,

in addition to the inservice program itself, appeared to be the

favorable reaction of students to the program. During the inser-

vice meetings teachers reported that the children did not want to

stop "math class" and that they would "usually pick math" if they

were given an opportunity to choose something to work on during

free time. These favorable reports appeared to encourage the teach-

ers who had initially been somewhat reluctant to implement D.

In summary, the conduct of the inservice program generally

followed the design presented in Chapter 3; the differences between

the design and the conduct of the inservice pro raa resulted mostly
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from the problem of scheduling the inservice workshop in three

inner-city schools. The teachers generally reacted favorably to

both,the workshop and the inservice meetings. Eighty-three per-

cent of the teachers who responded on Questionnaire C indicated

that they had found the workshop to be a useful experience, and

85% of the teachers gave the inservice meetings a positive evalua-

tion. It was also the opinion of the observers that the inservice

meetings were successful in providing encouragement and support

for the teachers as well as information that would help them imple-

ment DMP and its activity approach to learning mathematics.

As the inservice program ended, the evaluation procedures were

begun. The next section of the report describes the application

of the procedures designed to evaluate the effectiveness of the

inservice program.

The Application of,the Evaluation Procedures

The evaluation procedure re carried out accordir.g to the

specifications of the design. Data were gathered by observation

and questionnaire on all 38 teachers, and interviews were conducted

with 21 teachers who were randomly sampled from each grade level.

The observations. were carried out by the same two observers

who participated in the pilot study of the evaluation procedures.

Both of the observers were experienced teachers of secondary school

mathematics, both had Masters degrees, and both were graduate stu-

I
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dents at the time of the study. The observer conducted the in-

service meetings, and also assisted in the workshops. They were

very familiar with the materials that the teachers were using in

the field test. For a record of the observers' activities, see

Appendix E.

The observers saw 27 of the 38 teachers on all four obser-

vation days, -Ind nine more of the teachers were observed on three

days. The other two teachers were observed on fewer than three

days, so they could receive only non-mastery or inconclusive ratings

on the objectives that were assessed by observation. The mean number

of observationn per teacher was 5.0, with a range from one to eight

observations per teacher. Two teachers were observed fewer than

three times, two others were observed exactly three times, and the

remaining 34 teachers were observed on four or more occasions. No

teacher was observed more than three times on a single day.

The inseriee and evaluation work was shared about equally be-

tween the two observers (X and Y), although one observer -(Y) did have

-tc leave the study halfway through the .fourth and final round of ob-.

,servations. Of the 38 teachers in the study, all but two were seen

by both observers. These two teachers were absent or unavailable on

the occasions when Observer Y was in their schools. Summary data on

the activities of the observers are found in Table 8.

in addition to the pretest.and posttest of inter-observer agree-



TABLE 8

SUMMARY OF OBSERVERS' ACTIVITIES

Observer
Number of

Observations

101

75

Mean Number of
bservations er Teacher

Y

Total

89

190

2.66

2.34

5.00

anent reported in Chapter 4, further analyses of the observational

data were undertaken in order to gain more information on the re-

liability of the observations. Some differences were found between

the observers in the number of times during an observation that they

judged the teacher's performance to be unsatisfactory (Table 9).

While it was usually the case that not every behavior could be judged

in a single five-minute observation, the observer generally made

15 to 20 judgments per observation as he determined whether teacher

performance was satisfactory or unsatisfactory on the objectives that

were appropriate at that time. Of these 15 to 21 judgments per ob-

servation, Observer X averaged 1.1 judgments of unsatisfactory per-

formance, compared to 0.6 for Observer Y. These differences could

have resulted from a number of factors. For example, the activities

vary considerably in how difficult they are to teach, and the obser-
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vers did not always see the same activities. Also, the two teachers

whose frequent absences prevented Observer Y from eing them were

a rich source of unsatisfactory performance fur Observer X. Elimina-

ting these two teachers would reduce the ratio for Observer X to

leaving Observer 'Vs ratio unchanged. These types of

variations in what was observed may account for the differences be-

tween observers, or these di:f*rences could have resulted from a

lack of agreement between judges on what constituted unsatisfactory

performance.

TABLE 9

DIFFERENCES BETWEEN OBSERVERS
IN JUDGMENTS OF UNSATISFACTORY PERFORMANCE

Observer Number of Number of judgments Ratio of judgments
cbservations of unsatisfactory of unsatisfactory

performance performance to
observations

x 101 110 1.1

Y 89 49 0.6

A re-Pnalysis of the data from the pretest and posttest of

inter- observer agreement indicated that no differences in the number.

of judgments inadequacy existed on either test. However, in

view of the possibility that differences developed between the ob-

servers during the study on what. constitutes unSatisfactory per-
,
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formance, if would be important for the observers to have seen

each teacher about the same number of times. Data indicating the

distribution of the differences between the observers on the number

of times that they saw each teacher is presented in Table 10. For

34 out of the 38 teachers, the difference between the number of

TABLE 10

DIFFERENCES BETWEEN OBSERVERS IN NUMBER OF
OBSERVATIONS OF A TEACHER

The number of teachers who were observed:

The same number of times by each observer 9

Once more by one observer than the other 13

Twice more by one observer than the other 12

Three times more by one observer than the other 3

Four times more by one observer than the C)ther 1

Total Number of Teachers

times that the teacher was observed by X and the number of times she

was observed by Y was no more than two. Therefore, even if there

were slight differences between the observers on judging unsatis-

factory performance, and the tests of inter-observer agreement indi-

cate that there were not, these differences would have been dis-

tributed faLriy overtly over the teachers in the study. Thus lny

differences that might have existed between rve uld
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had no important effect on the results of the study since these

results are based on pooled data from the two observers.

In addition to the observations, data were also gathered by

questionnaire and by interview. The questionnaires were adminis-_

tered during a half-day workshop; these workshops were held during

January and February after all the observations had been completed.

The main purposes of the mid-year workshop were to gather data from

the teachers, to discuss with the teachers' the results of the field

test up to that point, and to continue the inservice training in

areas where the teachers need more help. All the teachers in the

study attended the mid-year workshop; no one was absent, even

though a snowstorm cut short one workshop and a flu epidemic in

one school caused another workshop to be postponed.

The teachers completed Questionnaire A during the workshop.

Since Questionnaire A included some items that assessed the teachers'

knowledge of the materials, it was emphasized that the teat_ers

should respond independently; they generally did, although testing

conditions were often less than ideal. Questionnaires B and C,

which gathered information on the teachers' background and opinions,

were iven to the teachare,during the mid-year workshop. In order

to keep the workshop from becoming too long, the teachers were given

postage-paid envelopes and told that they could send in Questionnaires

B and C by mail. All but two teachers returned the questionnaire as
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requested.

In addition to gathering data by observation and by question-

naire the field test staff interviewed 21 teachers about their

records of student achievement. These 21 teachers were selected

randomly from within each grade level, and the interviews were

conducted according to the procedures outlined in Chapter 3.

In summary, the application of the evaluation procedures--

observations, questionnaires, and interviews--followed the

specifications of the design of the study. The results of the

evaluation of the effectiveness of the inservite program are re-

ported in the next chapter.



Chapter 6

RESULTS

In order to evaluate the effectiveness of the inservice p

gram data were gathered on the performance of. all 38 teachers

the study. Following the procedures described in Chapter 3, each

teacher was given a mastery, non-mastery, or inconclusive rating

on each of the 24-objectives listed in Appendix A. This chapter

reports first the ratings on each objective for both the 20 multi-'

unit teachers and for the 18 inner-city teachers by grade level;

thus the first section of this chapter presents a summary of the

data on teacher performance for these four groups of teachers.

Since there are only, six kindergarten teachers in multiunit schools

and only seven in inner-city schools, the cell sizes are too small

to provide meaningful answers to the three main questions of this

study, as'stated in Chapter 1. Therefore, the data are further

analyzed and presented again in the later sections of this chapter

in order to answer the three questions of the study.

Summary of Teacher Performance Data

As indicated in Table 11, almost all of the teachers in the

study chose to do activities that would help students achieve the

objectives of the program (Objective 1) and to provide the materials

needed for the activities (Objective 2). Only three of the first-

80



TABLE 11

RATINGS OF MULTIUNIT AND INNER-CITY
TEACHERS BY GRADE LEVEL ON OBJECTIVES 1-2

Grade Multiunit Teachers Inner-city Teachers
Mastery Non- Incon- Mastery Non- Incon-

master elusive maste elusive

Ob active 1

K 6

14 0 0

7

2 1

6

1 14

fictive 2

0 7

9 1 1
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grade, inner-city teachers did not receive mastery ratings on both

of these objectives; two of these three teachers were observed on

fewer than three days, and according to the procedures established

for the study, were assigned only non - mastery or inconclusive rat-

ings. Therefore, these two first-grade, inner-city teachers will

always be included in the non-mastery or inconclusive categories

for objectives assessed primarily by observation (Objectives 1-16

and 22).

Table 12 presents the data on the objectives related to the

teachers' structuring comments. Most teachers did focus the activ-

ity on a problem or an objective (Objective 3) and explained the

activity clearly (Objective 5). However, the teachers did not do

as well on relating th'e activity to earlier work (Objective 4) or on

closing the activity with a discussion of what the children had

learned (Objective 6). While kindergarten teachers received fewer

inconclusive ratings on Objective 6, this appeared to be due in part

to the fact that they had been observed an average of six times each

while the mean number of observations of first grade teachers was

less than five.

The data on objectives related to teacher-student interaction

are presented in Table 13. Multiunit teachers did a better job of

using student ideas (Objective 7) and they criticized student contri-

butions less frequently (Objective 8) than did inner-city teachers..
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RATINGS OF MULTIUNIT AND INNER -CITY
TEACHERS BY GRADE LEVEL ON OBJECTIVES 3-6

Grade Multiunit

Mastery
Teachers

Non- Incon-

elusive

Inner-eity
Mastery

7

9

Teachers
Non- Incon-

elusive__master=

0

0

Obiective 3

0

0

_mastery_

0

0 2

K

1

6

14

Oh ective 4

K

1

4

0

0

6

013-eetive 5

K

1

6

13

0

1

0

0 8

0 0

Wective 6

K

1

5

5

0

0

1 5 0 2
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TABLE 13

RATINGS OF MULTIUNIT AND INNER-CITY
TEACHERS BY GRADE LEVEL ON OBJECTIVES 7-10

Grade Multiunit Teachers Inner-city Teachers
Mastery' Non-

maste
Incon-
clusive

Mastery Non-
Maste-

Incon-
elusive_

Wective

K 6

13

0

1

0

0

5 2

1

K

1

6

14

0

0 0

6

7

1

K

1

1

5

Ob ective

05

9

4

5

0

0

Ob-ective 10

6

13

0

1

0

0

7

9

0 0

2



85

While these differences do not involve a large number of teachers,

the ratings indicate some ways in which the two types of schools

differ. Many teachers in both kinds of schools did not use probing

questions (Objective 9); only kindergarten teachers in multiunit

schools achieved this objective fairly consistently. However,

most all teachers chose to use questioning and discussion techniques,

as opposed: to lecturing (Objective 10).

Most teachers organized their classrooms appropriately for an

activity approach. They had children work in small groups when

appropriate (Objective 11), and they moved from group to group, act-

ing as a resource person (Objective 12). The data for these two

objectives are summarized in Table- 14. In addition the teachers

usually allowed children to move purposefully about the room (Objec-

tive 13) and to interact with other children while working on activ-

ities (Objective 14). Teachers also arranged their rooms appro-

priately for an activity approach (Objective 15). Table 15 includes

the data on Objectives 13-15.

As Table 16 indicates, the teachers had no difficulty ih master-

ing the mathematical objectives of their students (Objective 16).

However, teachers did have some difficulty in describing the

iatical processes emphasiied by the materials they were using (Ob-

jective 17). Again, kindergarten teachers in multiunit schools did

somewhat better than the other teachers (Table 16).



86

TABLE 14

RATINGS OF MULTIUNIT AND INNER-CITY
TEACHERS BY GRADE LEVEL ON OBJECTIVES 11-12

Grade Multiunit Teachers Inner-city Teachers
Mastery Non- Incon-Mastery Non- Incon-

master clusive maste_ clusive

Ob active 1

K

1

6

14

0

0

0

0

7

9 1

0

1

Ojective 12

K

1

6

14

0

0

0

0

7

9

0

2
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TABLE 15

RATINGS OF MDLTIUNIT AND INVER-CITY
TEACHERS BY GRADE LEVEL ON OBJECTIVES 13-15

Grade Multiunit
Mastery

Teachers
Non- Ineun-

master elusive

Ob

Inner-city Teachers
Mastery Non- Incon-

master elusive

K 6 0 0 7 0 0

1 14 0 0 9 0 2

Oh e rive 14

6 0 0 7 0 0

1 14 0 0 9 1

ive 15

0 0 7 0

14 0 9 1 1
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TABLE 16

RATINGS OF MULTIUNIT AND INNER-CITY .

TEACHERS BY GRADE LEVEL ON OBJECTIVES 16-17

Grade Multiunit Teachers Inner-city Teachers
, Mastery Non-

neste»
Incon-

clusive
Mastery No

master<
Incon-
clusive

Ob ective 16

K

1 14

0

0

0

0

7

8

0

O

0

Ob'e tive l7

K

1

-5

7

1

7

0

0

4

3

0

1
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The remaining objectives deal with managing instruction in order

to provide for individual differences. Since teachers in multiunit

schools have extra background and experience in this area, it is not

surprising that they usually did somewhat better than inner-city

teachers on Objectives 18-24. As Table 17 indicates, first-grade

teachers in inner-city schools often did not assess students and keep

records of student achievement (Objective 18), and most inner-city

teachers could not adequately describe the purposes of the various

assessment instruments (Objective 19). First-grade teachers in multi-

unit -chools generally grouped students according to achievement

(Objective 20), and only kindergarten teachers in multiunit schools

appeared to be aware of the, relationship between activities and ob-

jectives in the materials for teachers (Objective 21).

Data on the remaining three objectives related to managing in-

struction are included in Table 18. Only a few teachers were ob-

served when demonstrating mastery of Objective 22, which dealt with

re-directing students hen they finished an activity. While no group

of teachers did particularly well on classifying a hypothetical set

of students into those who had achived the prerequisite behaviors

for a topic and those who had not (Objective 23), first-grade teachers

did slightly better on this objective than kindergarten teachers. On

Objective 24 multiunit teachers tended to do better than inner-city

teachers on identifying the various options-dealing with choosing and
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TABLE 17

RATINGS OF MULTIUNIT AND INNER-CITY
TEACHERS BY GRADE LEVEL ON. OBJECTIVES 18-21

Grade Multiunit Teac
Mastery Non-

master

Inner-city Teacbers
Incon-Mastery. Non- Incon-
clusive ma ter_l elusive

Ok ective 1

12

2 0

5

1

1

Ob ective 19

1

4

13

2

1

0

0 5

0

1

0b ective 20

1

2

12 2

0 4

7

0

0 etive 21

K

1

4

6

2

8

0

0

1

4

5

6

1
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TABLE 18

RATINGS OF MULTIUNIT AND INNER-CITY
TEACHERS BY GRADE LEVEL ON OBJECTIVES 22-24

Grade Multiunit Teachers
Mastery Non-

mastery
Mimi- Mastery
clusive

Qbj ective 22

Inner -city Teachers

Non- Incon-
master clusive

1 1 5

1 1 91

2 3

10

Ob ective

K

9

3

0

3 4

5 0

Ob ective 24

K 5

11

1

2

0

6 2
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sequencing the activities that were included in the teachers' ma-

terials.

This section of the chapter has presented a summary of the data

on teacher performance for four groups of teachers--kindergarten and

first grade teachers in multiunit and inner-city schools. In the

next section the data will be characterized in terms of the three

main questions of the study. These questions were originally stated

in Chapter 1; they are repeated below for the convenience of the

reader.

uestion 1: What proportion of the teachers

achieve each objective of the

inservice program?

Question 2: What proportion of the teachers

in the stidy implement an activity

approach to learning mathematics?

Question 3! What are the characteristics of

the teachers who fail to implement

an activity approach in their

classroom, and are these characteristics

similar to or different from the identi-

fying features of non-adopters of other

innovations?

Data on Question 1

The effectiveness of he inservice program was measured by
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determining how many of the teachers achieved the objectives re-

lated to implementing
an-activity approach to learning mathematics

(Appendix A). This section of the paper answers Question 1 by re-

porting whether the criterion levels set for the inservice program

were reached. These criterion levels were.as follows: 90% of the

teachers should master Objectives 1, and 16, and 80% should mas-

ter all other objectives.

The results of the study are reported in terms of the number

of teachers who received a mastery rating on each objective. Impor-

tant differences between subgroups of the teachers will be noted

when they occur.

Use of Die materials:
Ob`ectives i and 2. Almost all of the

teachers chose to do activities that taught toward DMP student ob-

jectives (Objective 1) and provided the printed and manipulative

materials that were needed for the activities (Objective 2). Thus

the teachers reached the criterion level of 90% on each of these

objectives (Table 19). Both objectives were assessed by observation.

One teacher received a non-mastery rating on each of these ob-
jective she indicated that after more than 30 years of teaching

and with retirement
nears she had no desire to become "active" in

any "activity approach." She was observed
teaching mathematics only

once; on the other occasions when do obszrver was present, she did
not teach any mathematics at all. Another teacher received an "in-
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TABLE 19

TEACHER ACHIEVEMENT OF OBJECTIVES 1 AND 2

Rating
Percent

Ob-'ective
NumberNumber Percent

Mastery 35 92.1 94.7

Non-mastery 5.3 1 2.6

Inconclusive 1 2.6 1 2.6

conclusive" rating on both objectives because she was observed only

twice due to absences because of illness, and the procedures of the

study required at least three observations befo e a mastery rating

could be assigned. These two teachers will always be included in

the nonrmastery or inconclusive categories for objectives Assessed

by observation.

tructurin comments: Ob ectives -6 The four objectives

that involved the teachers' structuring comments were all assessed

by observation. The results of the observations indicated that the

inse vice program was successful in helping teachers achieve two of

these. .objectives. The teachers were generally able to provide a

focus for the activity by identifying a problem for the children to

solve or an objective for them to achieve -(Objective 3); also,
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teachers had usually prepared well enough so that they could explain

the activity in a clear and well-organized
manner (Objective 5).

The criterion level of 80% for these two objectives was surpassed in

each case (Table 20).

However, the 80% criterion level was not reached on two other

objectives that deal with the teachers' structuring comments (Table

21). Only 47% of the teachers related the activity that children

were working on to what had been done earlier (Objective 4). Some

teachers tended to present activities in isolation as though today's

problem about how to identify pictures with line symnnetry, for ex-

ample, was not related to yesterday's work on paper folding.

TABLE 20

TEACHER ACHIEVEMENT OF OBJECTIVES 3 5

0_b ective
Rating Number Percent

b ec ive 5
Percent

Mastery 36 94.71 34 89.5

Non-mastery 0 0.0 2 5.3

Inconclusive' 2 5.3 2 5.3

Also, half of the teachers were never observed bringing the chit-

dren together at the end of an activity to discuss what they had
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TABLE 13

TEACHER ACHIEVEMENT OF OBJECTIVES 4 AND 6

ective Ob-'ective 6

Rating Number Percent Number 'Percent

mastery 18 47.4 19 50.0

Non-mastery 21.1 0.0

Inconclusive 12 31.6 19 50.0

accomplished; what problems they had solved (Objective 6). One of

the reasons that this objective was not achieved more often is that

mathematics class periods tend to be short. By the time a teacher

introduces an activity, breaks the.class into small groups to work

en the activity, and moves from group to, group asking and answe

questions, the class period is over and there is no time left to

discuss with the children what they learned. Short class periods may

be appropriate for drilling children in arithmetic, but in an activ--

ity approach, longer class periods appear to be more desirable, since

they would provide additional opportunities for extended discussions

of mathematical topics by children and teachers.

g

Many of the ratings on Objectives 4 and 6 were inconclusive, as

was predicted on the basis of the pilot study. If more observations

had been possible, a substantially higher percentage of teachers might



have received mastery ratings on Objective 6.

Teacher-student
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n Ob actives 7740. The four Objec-

tives dealing with teacher student interaction were related to the

teachers' use of student ideas, their tendency to criticize and

their questioning techniques. All four of these objectives were

assessed by observation.

The research on.classroom interaction, summarized by Flanders

(1969), indicates that one characteristic. of effective teachers is

their use of student ideas (Objective 7)--that is, teachers who re-

peat, modify, or summarize student contributions seem to have classes

that achieve more. Teachers in thiS study met the criterion level of

80% for Objective 7, although multiunit school teachers tended to

receive more mastery ratings than inner-city teachers (Table 22).

Objective 8 which deals with teacher criticism, is another be-

havior that tends to be related to student achievement. Over 80%

of the teachers achieved this objective, but again there were dif-

ferences between multiunit and inner-city schools,- where a few teach-

ers tended to be overly critical of student performance. One teach-

er, for example, was heard berating a student during mathematics class,

te4ing him that what he had done was stupid. The differences in

teacher criticism found in this study (Table 22) are consistent with

the results of Goodlad, Klein, and Associates (1970, p. 92), who found

less freedom and harsher discipline for children in inner-city class-
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TABLE 22

TEACHER ACHIEVEMENT OF OBJECTIVES 7 AND 8

Multiunit Teachers
Rating Number Percent

Inner-city Teachers
Number Percent

All. Teachers

NuMber Percent

Objective 7

Mastery 19 95.0 12 66.7 31 81.6

Non-mastery 5.0 5 27.8 6 15.8

Inconclusive 0 0.0 5.6 1 2.6

Objective 8

Mastery 20 100.0 13 72.2 86.8

Non-mastery 0 0.0 4 22.2

Inconclusive 0.0 5.6 1 2.6

room

Another aspect of classroom interaction is the teacher's ques-

tioning behavior. Objective 10 assessed whether the teacher used

questioning and discussion techniques, rather than lecturing; al-

Mimi rt I I ivnclicuti di 71). wilily I I 114-nt +IN

foliow their questions by asking students try validate justlLy

their answer (Objective 9). Instead, the tendency for some teachers



TABLE 23

TEACHER ACHIEVEMENT OF OBJECTIVES 9 AND 10

Rating

Mastery

Non - mastery

Inconclusive

Number

24

14

-tive

Percent
Ob: c

Number

99

ve 10
Percent-

63.2

36.8

0.0

35

1

2

92.1

2.6

5.3

was to ask a question, declare the answer ight or wrong, and as_

another -(or the same) question of a different-Student.- A number of

teachers appeared to be unwilling or unable to give up their role as

the authority who tells children what is mathematically correct or

incorrect rather than helping children develop their own ability to

validate mathematical statements. Data on Objective 9 are included

in Table 23; the criterion level of 80% was not reached for this ob-

jective. There was little difference between multiunit and inner-

city teachers on this objective, nor were there differences between

grade levels.

anization of the class

approach classroom has c taro

oom: Objectives 11715. An activity=

environmental characteristics: the

children often work in small groups (Objective 11), the teacher
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a resource person who moves from group to group (Objective 12), the

children move about the room (Objective 13) and discuss their work.

with other students (Objective 14),:aad the classroom is arranged

so that groups have apiece to meet and work (Objective 15), Only

two of the teachers failed to achieve all five`of these objectives,

each of which was assessed by observation.

While some of the teachers expressed doubt that students in

the primary grades could work together profitably in small groups,

most of them did organize the students into groups according to ,the

recommendations for the activities (Objective 11). Some of the teach-

ers expressed considerable surprise at how well their students could

cooperate and learn without the teacher being directly involved.

After ganizing the children into groups, the teacher was expected

to move from one group to another in order to ask and answer ques-

tions (Objective 12). The criterion level of 80% was exceeded for

both of these objectives (Table 24).

In an activity-approach classroom, children should be allowed

to move about the room to get the materials that they need for solv-

ing the problems that are being worked on in the activity (Objective

13). Also, teachers were asked to allow children to discuss their

work among themselves (Objective 14). Teachers were rated as having

achieved these two objectives if their students did in fact move

about the room and talk to each other. As indicated in Table 250
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almost all teachers achieved Objectives 13 and 14. ,

TABLE 24

TEACHER ACHIEVEMENT OF OBJECTIVES 11 AND 12

Rating
Objective 11

Number

Mastery 36

Non-mastery 1

Inconclusive 1

bject 2

Percent Number

94.7

2.b

2.6

Percent

36

2

94.7

0.0

5.3

TABLE 25
-

TEACHER ACHIEVEMENT OF OBJECTIVES 13 AND 14

Rating

Mastery

Non-mastery

Ob'ective 13
Number Percent

36 94.7

0.0

_b

Number
ect ve 14

Percent

Inconclusive 2 5.3

36

1

1

94.7

2.6

2.6



102

Objective 15 dealt with another aspect of the classroom environ-

ment, the arrangement of the furnishings and materials in the class-

room. For example, teachers were expected to provide areas where

small groups could work when this was required for the activity.

School buildings varied considerably in age and suitability for an

activity approach, so the teacher was rated on how well she did with

the room she had. Since a few classrooms were very small with desks

nailed to the floor, there was little that could be done to make them

into classrooms appropriate for an activity approach. But as Table

26 indicates, most teachers achieved Objective 15.

TABLE 26

TEACHER ACHIEVEMENT OF OBJECTIVE 15

Rating

Mastery

Non-mastery

Inconclusive

013:e'' y _ve 15

Number of Teachers

36

Percent

1

1

94.7

2.6

2.6

Objectives 11 through 15 were all achieved by over 90% of the

teachers, exceeding the criterion level of 80%. However, achievement

of these objectives represents only the minimum performance expected

of teachers using an activity approach, and does not mean that the
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classroom environment was similar for all teachers. On the contrary,

the "atmosphere" or 'climate" differed considerably from one class-

room to another. Some teachers, for example, often encouraged stu-

dents to work together on activities, while others %uld tolerate

very little talk among the students. Assessing the cissroom environ-

ment in more detail is possible, but it requires different instru-

menu, different procedures, and more resources than Caere available

for this study.

Mathematical content of D_ Ob ectives 16 and 17. The teach-

ers in the study were expected as a minimum to be able to master the

DHP student objective- (Objective 16) and to describe the mathemati-

cal processes emphasized in DMP (Objective 17). Since the study

dealt with only kindergarten and first-grade teachers, it is not

surprising that all of the teachers who were observed teaching toward

DMP objectifies received mastery ratings on Objective 16-(see Table

27), exceeding the criterion level of 90%. This objective will be-

come more of a challenge to teachers of the geometry and probability

and statistics strands of DMP at the upper elementary levels.

Teachers were less successful at describing mathematical pro-
,

ceases (Objecti=ve 17). They were asked in Questionnaire A to des=

tribe three of. the processes emphasized by DMP--ordering, equaliz-

ing, and validating. In the process of equalizing, for example,

the child considers two objects that differ on some attribute such
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as length or weight,'and determines how to make the two objects

TABLE 27

TEACHER ACHIEVEMENT OE OBJECTIVES 16 AND 17

Mastery

Objective 16

Number e_ er

35 92.1

Objective 17

Non-mastery 0 0.0

Inconclusive 7.9

22

15

1

Percent

57.9

39.5

2.6

equal on that attribute, either by adding on o'the smaller object or

taking away from the larger object.' If the student-has two objects

of measure a and b, the process of equalizing allows him to solve

the sentences a -I-. x = b and a b x. To receive a mastery rating

on Objective 17, the teacher had to describe all three processes

correctly, and as Table 27 indicates. less than 60% of the teachers

achieved this. objective. Moat of the teachers indicated that they

had some idea of what each process was, but their responses were

often very brief and inadequate. The criterion level of 80%-as not

reached for this objective.

1121112111EUstruction Ob'ectives 18-24. The objectives in this

section deal--with managing instruction in order to provide for indi-

vidual differences; except for Objective 22, each of these objectives

was measured primarily by questionnaire. Since the teachers in multi-
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unit schools all had special background In the use of assess' nt

materials in managing instruction, was expected that they would

excel on these objectives.. Sometimes they did.

In Objective 18, for example, teachers were expected to assess

students and to keep records of student achievement. The multiunit

teachers reached the criterion level of 80% on this objective, but

the inner-city teachers'did not (Table 28).

TABLE 28 -

TEACHER ACHIEVEMENT OF OBJECTIVFS 18 AND 19

Multiunit Teachers Inner-city Teachers All Teachers
Rating Number Percent Number Percent' Number Percent

Objective 18

Ma.stery 16 80.0 11 61.1 27 71.1

Non-mastery 2 10.0 27.8 7 1

Inconclusive 10.0 2 11.1 4 10.5

Objective 19

Mastery 17 85.0 8 44.4 25 65.8

Non-mastery 15.0 9 50.0 12 31.6

Inconclusive 0 0.0 1 5.6
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Data on Objective 18 were collected by both questionnaire and

interview, with the results of the interviews largely confirming the

questionnaire data. -Of the 21 teachers interviewed, 16 presented the

records of student achievement that they had reported on the question-

naire. The other five teachers indicated changes in record-keeping.

procedures during the four to eight weeks. between the timeof the

interview and the questionnaire. One of these. five teachers presented

completed records at the interview, although earlier in the question-

naire she had reported that she did not keep records of student per-

formance. The other four teachers reported on the questionnaire that

they kept records, but did not have them available to show the inter-

viewer. Since there was disagreement between the questionnaire and

the interviewer data for these five.teachers, none of-them was given

a mastery rating.

A number of different assessment instruments were provided for

the teachers, and they were asked to describe the purposes of these

instruments (Objective 19). Again, the multiunit teachers reached

the criterion level of 80%, but the inner-city teachers did not (Table

28).

Once teachers had assessed students, they were encouraged to use

that information to form instructional groups whose members shared

common needs (Objective 20). Many teachers did not follow this re-

commendation, but instead kept their students together in one in-
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structional group. As Table 29 indicates, the criterion 1evel.for

Objective 20 was not det. However, there was one subgroup of teach-

ers that did tend to group students by achievement; of the 14 first-

grade teachers in multiunit schools, 12 of them (85.7%) received

mastery ratings on Objective 20. The reason for the higher ratings

achieved by the first-grade, multiunit teachers is that multiunit

schools provide opportunities for planning time and flexible move-

ment of students from one teacher to another in order to facilitate

the formation of instructional groups with similar needs. Teachers

in self-contained classrooms generally did not have the same oppor-

tlauitieS.

TABLE 29

TEACHER ACHIEVEMENT OP OBJECTIVES 20 AND 21

Ratin
biectiye 20

Percen

57.9

42.1

0.0

Number

22

16

Mastery

Non-mastery

Inconclusive

Number

15

21

2

Percent

39.5-

55.3

5.3

DMP instructional activities, like the assessment materials, are

structured around mathematical objectives for the student. If a stu-

dent has not mastered an objective, the teacher should be able to
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choose an activity that is specifically designed to teach that objec-

tive (Objective 21). According to data fromcthe questionnaire, most

teachers did not appear to use the code that related activities to

objectives, and the criterion level of 80% for Objective 21 was not

attained (Table 29).

Classroom observers had noted that teachers in two multiunit

schools did seem to choose activities on the basis of the objectives,

and the questionnaire data confirmed this. In these two-schools,

teachers assessed first-grade students on all the prerequisite be-

haviors for first-grade materials, and then carefully chose activities

that would help students improve their level of mastery of the objec-

tives which they had not yet achieved. The process of choosing ac-

tivities was supervised in each of these schools by particularly cap-

able unit leaders, and nine out of the ten teachers in these two schools

received a mastery rating on Objective 21. In the other six schools,

however, only six out of 28 teachers achieved this objective. While

it was expected that non-multiunit school teachers would not do as

well on Objective 21, it was surprising to find substantial differences

within the set of four multiunit schools. One reason for the differ-

ence in performance between the multiunit school teachers appeared to

be the competence and conscientiousness of the unit leaders.

In providing for individual differences, a common problem for

teachers is what to do with the child who finishes early. DM? materials
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make several recommendations about how to re-direct these students

(Objective 22); sometimes independent work or additional activities

were suggested for these students, and on other occasions peer tutor-

ing was recommended as a way for the faster students to help their

classmates. However, only seven of the teachers who were observed

appeared to follow these recomMendations for re-directing students,

as Table 30 indicates. Rather, a common response from teachers to

students who had finished early was to tell them to sit down and be

quiet. The large number of inconclusive ratings for Objective 22

resulted because often no students finished early during the time

when the observer was present.

TABLE 30

TEACHER ACHIEVEMENT OF OBJECTIVES 22 AND 23

Ob °ective 22 Ob eetive'2
Number Percent Number

Mastery 7 18.4 21 55.3

Non-mastery 4 10.5 17 44.7

Inconclusive 27 71.1 0 0.0

Another decision that teachers make in managing instruction

deals with determining when a student has mastered prerequisite be-

haviors well enough so that he can go on to a new topic. Teachers



110

were asked on a questionnaire to classify hypothetical students on

the basis of assessment information into two groups, those that were

ready for a new topic and those that were not (Objective 23). Only

55% of the teachers did this according to the procedures recommended

in the assessment materials (Table 30), substantially less than the

criterion level of 80%.

One feature of OMB' materials is that teachers are encouraged to

choose from among a selection of activities in order to provide in-

struction that meets the particular needs of their students. These

choices involve alternate, optional, and review activities, as well

as their sequencing. Teachers were assessed by questionnaire on

their ability to identify the various options that were available to

them (Objective 24). While the criterion level was not reached for

all teachers in the study, 80% of the multiunit teachers did achieve

this objective (Table 31).

TABLE 31

TEACHER AC IIEVEMENT OF OBJECTIVE 24

Multiunit Teachers
Rating Number Percent

Inner-city Teachers
Number Percent

All Teachers
Number Percent

Mastery 16 80.0 6 33.3 22 57.9

Non-mastery 15.0 9 50.0 12 33.6

Inconclusive 1 5.0 16.7 4 10.5
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Su a_ achievement Objectives 1-24. The first question

to be answered by the study dealt with how well the teachers achieved

each of the objectives. Did the teachers reach the criterion levels

of 90% for Objectives 1, 2, and 16, and 80% for each of the other

objectives? The results are summarized in Table 32

TABLE 32

Y OF TEACHER PERFORMANCE

Description Objective

D materials

Criterion Level
Attained Not attained

X

Structuring comment

Teacher -student interaction

Organization of the
classroom

3

4

5

6

7

8

9

10
11
12
13

14
15

x

x

X

X

thematical content o
DMP 17

Managing instruction

19

20
21

22
23

24

The teachers reached the criterion level on 13 out of 24 objet-
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tives. Of the 11 objectives for which the criterion level was not

attained, seven dealt with managing instruction. Teachers in multi-

unit schools, with their extra background in assessment and indi-

vidualizing instruction, did reach the criterion level on three of

the seven objectives related to managing instruction. Inner-city

teachers, who had no special background in providing for individual

differences, did not reach the criterion level on any of the seven

objectives involved in managing instruction. The implications of

these results for evaluating the effectiveness of the inservice

program are discussed in Chapter 7.

Data on question 2

The second major question of this study concerned the propor-

ti n of teachers that would implement DMP's activity approach in a

minimally adequate way, where adequacy was defined for two groups of

teachers. For multiunit school teachers, adequate performance meant

mastery of Objectives 1, 2, and 16, and mastery of five out of six

of Objectives 3, 9-11, 17, and 20. For inner -city teachers, adequacy

was defined in the same way, except for Objective 20; they were ex-

pected to master Objectives 1, 2,-and 16, and four out of five of

Objectives 3, 9-11, and 17. A teacher who satisfied the appropriate

definition of adequate performance was called an implementing teach-

er.

Table 33 presents the data on implementing and non-implementing
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teachers in multiunit schools and in inner-city schools. Of the 38

teachers in the study,.29 (76%) were classified as implementing

teachers. There was a slightly higher percentage of impiementing

teachers in multiunit schools than in inner-city schools .(Table 33)

and in kindergarten as opposed to first-grade classrooms (Table 34).

The differences, however, are not large.

Of the nine non-implementing teachers, two were rather openly

antagonistic toward the field test. They were both older, with many

years of teaching experience, and both taught fist grade in the

same inner-city school whose staff had not wanted to be involved in

the field test from the very beginning. They _ten did not use IMP

materials, and in fact preferred a more traditional approach. Another

first-grade inner-city teacher, who was absent frequently, had been

observed only twice and therefore. received only non-mastery or in-

conclusive ratings on most objectives; this teacher did not express

TABLE 33

MULTIUNIT AND INNER-CITY TEACHERS BY
RATINGS ON IMPLEMENTING AN ACTIVITY APPROACH

Category
Multiunit Teachers Inner-city Teachers Total.
Number Percent Number Percent. Number Percent

implementing 16 80.0 13 72.2 29 76.3

Non-implementing 4 20.0 5 27.8 9 23.7
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TABLE 34

KINDERGARTEN AND FIRST-GRADE TEACHERS BY
RATINGS ON IMPLEMENTING AN ACTIVITY APPROACH

_Category

Kindergarten
Number

First- rade_
Percent Number Percent Number Percent

Total

Implementing 84.6 18 72.0 29 76.3

Non-implementing 2 15.4 7 28.0 9 23.7

any resentment toward the program. As for the remaining six non-imple-
.

menters, they seemed to have no unifying characteristics except for in-

adequate performance on two of the important objectives, usually Ob-

jective 9 on asking for validation of statements and Objective 17 on

describing mathematical processes. These six teachers included one

kindergarten teacher from each type of school, three first grade teach-

era from multiunit schools, and one more first grade teacher from an

inner-city school. A more detailed discussion of the characteristics

of non-implementing teachers is included in the next section.

Data on Question 3

The third question investigated by this study is the relation-

ship between certain characteristics of teachers (like age,.exper-

ience, and professional activities) and their ability to change in

order to adopt the behaviors that are involved in implementing an
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activity approach to learning mathematics. This section of the re-

Dort will describe the important characteristics of the teachers

who participated in the study and summarize the results of the search

for characteristics that were related to the teachers' ability to

change.

Teachers reported that they did have to change their practices

in order to implement an activity approach. Of the 32 teachers who

responded, 31 said that they had changed their teaching of mathe-

matics since the previous year. When asked to describe the differ-

ences between their present and previous teaching practices, 20

mentioned some of the instructional aspects of an activity approach,

such as use of manipulative materials and activities for small groups,

and 12 referred to managing instruction using the assessment materials.

Smaller numbers mentioned other factors, such as the increased time

spent on mathematics and the use of objectives. The changes reported

by the teachers seem reasonable, since the previous year most of them

had been using one of a number of commercially available mathematics

programs.

The teachers generally agreed that they had changed their teach-

ing behavior in using DMP. But some of them, referred to earlier as

implementing teachers, were more successful than others in adopting

the behaviors that make up DMP's activity approach. Various charac-

teristics of the teachers were investigated to determine if there
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was any relationship between any of the characteristics and the

teachers' ability to change and adopt an activity approach.

Teache attitude. While the teachers' attitude toward maths-

matics ranged from highly unfavorable to highly favorable, they re-

ported moderately positive attitudes toward the subject on the aver-

age. While five teachers indicated that their attitude toward teach-

ing mathematics was more negative after using DMP, mostly because of

the additional work and time that an activity approach takes, 21 re7

ported a more positive attitude because they found Die's activity

approach to be more stimulating and enjoyable.

ImpleMenting and non- Implementing teachers showed only small

differences in terms of attitude toward mathematics and teaching

mathematics, with non-implementing teachers reporting slightly more

positive attitudes. Teachers who indicated a more negative attitude

toward teaching mathematics after using DM? were not more likely

be classified as non-implementers. In general, teacher attitude

not appear to be an important factor in the

change and adopt an axtivity approach.

Professional activities. One variable that many investigators

believe to be related to an individual's capacity for change is pro-

fessional activity such as belonging to professional organizations,

reading professional 'publications, and attending professional meet-

ings. Most teachers in this:study were involved in these kinds of

teacher's ability to

to

did
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professional activities. While one teacher reported no involvement

in professional activities, others belonged to as many as five edu-

cational organizations, read as many as seven educational journals

regularly, and had attended up to five professional meetings in the

past three years. None of these activities, however, was more char-

acteristic of implementing teachers hen of non-implementing teachers.

Teachers were also classified by their achievement rating on each ob-

jective and their involvement in each type of professional activity.

Again, no substantial relationships were found. In addition to con-

sidering the three kinds of professional activities separately, the

frequencies of all three were combined to provide a single, more

general index of professional activity for the teachers in the study.

The range of this general index went from zero to fifteen, with a

mean of approximately six. Again, there were no differences on this

index between implementing and non-implementing teachers, nor was

there a relationship between teacher performance on individual ob-

jectives and teacher involvement in professional activities.

There are several possible explanations for this lack of a re-

lationship between measures of professional activity and teacher per-

forMance on the objectives. First, the measures of professional ac-

tivity were based on data reported by teachers, and it is difficult

to determine. the reliability of self-report data. Second, the data

on professional activity could have been inadequate because they did



116

not measure the depth of the teachers' involvement or the impact upon

the teachers of their professional activity. Third, and perhaps most

important, the teachers could find out all that they needed to know

about an activity approach from the inservice program, and the power

of the inservice training could have overwhelmed any effect that pro-

fessional activities might have had on teacher performance.

A and experience. The only characteristics on which imple-

menting and non-implementing teachers appeared to differ at all were

age and years of teaching experience. The mean age of implementing

teachers was approximately 41, while non-implementing teachers' aver-

age age was close to 46. In years of experience, implementing teach-

ers average 12 years, compared to 19 for non-implementing teachers.

Since the range of ages was more than 40 years and the years of ex-

perience ranged from 1 to 34, these differences are not large rel-

atively, but they appeared worthy of further investigation.

In order to determine whether age and experience were impor-

tant factors in teacher achievement of specific objectives, teachers

were classified by two attributes--age or experience as the first,

and rating on an objective as the second attribute. This classifi-

cation turned up only one-objective where differences in achieve-

ment appeared to be related to age or experience; the objective

dealt with teachers' competence in describing the matbetatical pro-

cesses emphasized by ONF (Objective 17). The results of this objec-
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Live, classified by age, are presented in Table 35; replacing age

by experience yields very similar results, as one would expect.

TABLE 35

TEACHERS CLASSIFIED BY AGE AND ACHIEVEMENT OF OBJECTIVE 17

Age as tery
n

Non-mastery incon clusive Total

20-29 5 2 0 7

30-39 7 4 0 11

40-49 6 0 7

and over 7 1 11

No response 1 2

Total 22 15 1 38

While the data summarized in Table 35 indicate that older,

experienced teachers did not perform as well as younger teachers on

Objective 17, this difference did not carry over to other objectives.

Therefore, it appears that the relatively small differences in age

and experience that existed between implementing and non-implement-

ing teachers were not indicative of a more general relation hlp,

and that the age-experience factor was not an important influence

on the ability of teachers in this study to change and adopt an



120

activity approach.

school characteristics. The differences between teachers in

multiunit and inner-city schools were discussed earlier in this

chapter, and that discussion will not be repeated here. However,

fi

there are two other characteristics of schools that have been sug-

gested as important for changing teacher performance--the teachers'

involvement in decision- making procedures and the principal's sup-

port for the change.

In, this study about half of the teachers reported that they

were involved in the decision to participate in the DNT field test.

In three schools the teachers played an active role in making the

decision to participate; in two schools the teachers were not con-

sulted at all. There was no consistent pattern in the other three

schools; Apparently some teachers were consulted and others were not.

In any case, the differences in decision-making procedures did not

appear to be related to differences in teacher achievement of the

various objectives. Non-implementing teachers had been involved in

the decision to participate in the field test as often as imple-

menting teachers, and in the two multiunit schools-where the teachers

were not consulted at all, teacher performance was at least as good

as in the other schools.

Most of the principals of the schools involved in this-study

fully supported the school's participation in the field test, accord-
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ing to the teachers. However, in two schools a majority of the

teachers reported that their principal's support for D was only

moderate. The lack of support from these principals, one in multi-

unit school and one in an inner-city school, did not seem to affect

teacher performance, in contrast to other studies (Chesler, Schmuck,

& Lippitt, 1963) where the principal's support was believed to he

crucial for implementing change. Not only was teacher performance

unaffected, but also the teachers in the multiunit school reported

that they were trying to change the principal's opinion of the value

of their new approach to mathematics.

The two characteristics of schools that have been discussed in

this section--the teachers' involvement in the decision to try a new

mathematics program and the principal's support for the change --did

not appear to be important factors affecting teacher performance in

the present study. This result is contrary to what one would expect

after reviewing the literature on educational change (Havelock, 1969).

Of course, the data in this study were gathered from only eight

schools, too small a sample to provide a definitive result. In addi-

tion, the extended period of nservice meetings could have reduced

the effect of these school characteristics so much that they would

not influence teacher performance.

Suln. This study found no characteristics

that would differentiate between teachers who are willing to change



122.

and adopt new practices and teachers who are not. The search for

these characteristics was carried out by classifying the teachers

on two variables--the first being performance on one of the 24 ob-

jectives, and the other variable being one of the teacher char-

acteristics assessed in the study. The characteristics included

highest degree received, year the degree was received, years of

teaching experience, age, professional activities, teacher attitude

toward mathematics, teacher involvement in decision making, and

teacher opinion of the principal's support. An analysis of the

classified data indicated that there were no important relationships

between teacher performance on any objective and the teacher char-

acteristics; the use of formal correlational statistics was explored

but deemed unnecessary due to the small number of teachers in the

study.

Characteristics of teachers and schools that other investigators

believed to be important did not turn out to be so for the teachers

in this study. Of course, the data reported here came from only a

small sample of teachers and schools, and no definite conclusions

can be drawn.

Now that allall. of the data on teacher achievement has been pre-

sented, the next chapter indicates the conclusions that can be

draT;in from the data.



Chapter 7

CONCLUSIONS

The data reported in Chapter 6 were organized around the

three main questions investigated by the study. This chapter is

organized in a similar manner, presenting first-the conclusions

regarding each of.the questions, and then discussing the implications

of Question 1 for the revision of the inservice program, the

limitations of the study, its implications for mathematics education,

and recommendations for future research.

The Effectiveness of the Inservice yro ram

The first question investigated by the study was the effective-

ness of the inservice program in helping teachers achieve each of the

objectives related to implementing an activity approach to learning

mathematics. The inservice program was successful in helping teachers

reach the criterion level for 13 of the 24 objectives (see Table 32

in Chapter 6). These 24 objectives are listed in Appendix A i

main categories providing instruction (Objectives 1 =17) and managing

instruction (Objectives 18-24). Objectives in the "providing

instruction" category deal with the instructional materials used by

the teacher, the teacher's verbal behavior, the classroom organization,

and the teacher's knowledge of mathematics. The teachers in the study

reached the criterion level on 13 of the 17 objectives related to

123
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providing instruction. The other main category of objectives deals

primarily with the teacher's use of assessment information in manag-

ing instruction so as to provide for individual differences. The pro-

portion of teachers who received mastery ratings on objectives related

to managing instruction generally ranged from 40% to 70%, less than

the criterion level of 80%; thus the inservice program was not success-

ful in helping teachers reach the criterion level for those objectives.

However, it was expected that teachers from inner-city schools would

have considerable difficulty mastering, objectives. related to managing

instruction, since the inner-city teachers had no special background

in this area. The teachers .in multiunit schools, on the other hand,

did have special background in managing instruction, and they were

expected to have less difficulty achieving objectives related to that

area. The data indicated that the expected differences did occur;

multiunit teachers reached the criterion level on three of the seven

objectives related to managing instruction, while inner-city teachers

never attained the criterion level on these seven objectives. In

summary, -appears that the inservice program was quite successful in

helping teachers achieve the objectives related to providing instruction

through an activity approach, but somewhat less successful in helping

teachers Manage an activity approach so as to provide individually

guided instruction in mathematics, particularly in non-multiunit schools.

A more detailed discussion of the reasons that were related to the

inservice program not reaching the criterion levels-for some objectives
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is included later in this chapter.

The second major question of this study involved the proportion

of teachers that achieved a set of objectives that represented minimal-

ly adequate implementation of an activity approach to learning mathe-

ma ics. According to this more global criterion, as described in

Chapter 4, 76% of the teachers in the study implemented an activity

approach to learning mathematics in at least -a minimally adequate way.

The inservice program appeared to be about equally effective with all

groups of teachers, according to this criterion; for example, there

were only small differences between grade levels, with kindergarten

teachers doing somewhat better than first grade teachers, and even

smaller differences between the two different kinds of schools, with

multiunit__ teachers being rated only slightly higher than inner-city

teachers.

The third question investigated by this study was the relationship

of teacher characteristics to the teachers' ability to change in order

to implement an activity approach to learning mathematics. While the

two teachers who refused to use the materials and disapproved of an

activity approach were similar on many characteristics--being older,

experienced first-grade teachers from the same inner-city school--

there were no teacher characteristics that were consistently relate

e recent reports about these two teachers indicate that their
performance changed considerably during the second semester,
presumably due to the influence of other teachers in their sch--
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to failure in implementing an activity approach or to unsatisfactory

ratings on the individual objectives for teachers. The teacher

characteristics that were investigated included attitude toward mathe-

matics and mathematics teaching, involvement in professional activities,

age, and years of teaching experience. None of these characteristics

appeared to be related to the performance of teachers in this study.

In addition,school characteristics, such as teacher involvement in

decision-making procedures and the principal's support for Implementing

a new mathematics program, also appeared to be unrelated to teacher

performance. One interpretation of this array of negative findings is

that, at least in the present study, the effect of these characteristics

of teachers and schools was insignificant compared to the effect of the

ins rvice program. In particular, the series of inservice meetings

appeared to be important in providing teachers with the support and

encouragement that helped them to change their behavior and implement

an activity approach to learning mathematics.

The answers to the three main questions of the study indicate that

the inse vice program was effective in most areas. The teachers reached

the criterion level for most of the objectives (Question 1), and most

teachers were successful in implementing an activity approach to learn-

ing mathematics (Question 2). Also, the success of the inservice

program was not related to a particular set of teacher characteristics,

but rather it seemed to be about equally effective for different kinds

of teachers (Question 3). These results give some indication of the
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adequacy of the design of the inservice program used in the study.

The inservice workshop generally presented the teachers with the

information that they needed to begin. implementing an activity approach,

and the continuing series of inservice meetings appeared to be a good

means of helping the teachers as they changed their teaching practices.

While the inservice program was -successful in most areas, Ques-

tion 1 of the study identified a number of objectives where the criter-

ion level was not reached. The next section of the paper discusses

each of,these objectives, suggests easons why they were not mastered

more often, and where appropriate indicates possible revisions in the

inservice program.

Implications of Question 1 for the inservice Program

The .data from Question 1 indicate that teachers in the study were

not successful in reaching the criterion level of 80% mastery on 11 of

the 24 objectives. Four of these objectives were assessed by observa-

tion. The most important of these four objectives dealt with asking

children to validate or justify their responses rather than to tell

students that they were correct or incorrect (Objective 9); this

objective was achieved by only 63% of the teachers. Other research

has 'also found that many mathematics teachers seldom use the type of

probing questions related to ObJectiv 9 (Fey 1969; Gall, 1970).

Changing teachers' questioning techniques appears to be a difficult

task which deserves extra attention during the inservice grogram.

Three other behaviors that were often not demonstrated by
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teachers were closing the activity with a discussion (Objective 6),

relating the activity to previous work (Objective 4), and re- directing

students who finished the activity before others (Objective 22). No

teacher received a non-mastery rating on Objective 6; teachers did

end the activities with a discussion-of-what the children had

accomplished, whenever possible. One difficulty appeared to be that

mathematics classes were often too short for the activities to be

brought to a logical conclusfbn, and therefore many teachers received

inconclusive ratings on Objective 6._ Appropriate scheduling of school

time would help teachers td achieve Objective 6 more regularly. Objec-

tives 4 and 22 also were often not observable, but unlike Objective 6,

many teachers received non-mastery ratings on these two objectives.

Some.changee in the conduct of the inservice program seem needed

to improve teacher performance on the four_ objectives described above

(Objectives 4, 6, 9, and 22). While each of these objectives was

discussed and demonstrated during both the inservice workshop and

inservice meetings, the teachers did not have an opportunity to practice

exhibiting the desired behaviors themselves. Therefore, it is suggested

that the inservice program could be strengthened by including an addi-

tional two-hour workshop session or two more inservice meetings that

would provide teachers with the opportunity to demonstrate each of

these behaviors. One procedure for giving teachers a chance to practice

these behaviors would be to have each teacher present one activity to

a small group of teachers or children; during the presentarion,.the
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teacher should relate the activity to earlier lessons that children

would have covered (Objective 4), ask probing questions (Objective 9),

indicate how students who finished early could be re-directed (Objec-

tive 22), and close the activity by discussing what had been accomplished

(Objective 6). This type of training would be similar in certain

aspects to the microteaching techniques discussed in Chapter 2, and

should help teachers improve their performance on these objectives in

the classroom.

Objectives 4, 6 and 22 were the only objectives that were

assessed by observation where the inse vice program did not reach the

criterion levels. The other instances when the criterion levels were

not attained included all seven objectives that were assessed primarily

by questionnaire. One of the main reasons for poor performance on

these objectives appeared to be that teachers spent very little time

filling out the questionnaires; answers tended to be very brief and

consequently were often inadequate. Most teachers showed no concern

about the possible evaluation of their responses; of course, the study

was designed to promote this kind of non-evaluative atmosphere, which

seemed in this case to result in relatively poor performance on the

questionnaires. Thus it seems that the evaluator in studies of this

type is caught on:the horns of a dilemma: if he tells teachers they

are being assessed, some of them are likely to report what they should

have done, rather than what they did; if he does not tell them that

they are being assessed, some teachers may perform lackadaisically on
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the questionnaire, rather than making a serious attempt to provide.

complete answers. While an effort was made to avoid either extreme,

the results from the present study indicate that the second alter-

native was probably related to poor performance by teachers on the

questionnaire.

Objective 17, which dealt with the teachers' ability to describe

the mathematical processes emphasized by DMP, was one of the objec-

tives assessedby questionnaire where the teachers did not do well.

Approximately 40% of the teachers received non-mastery ratings on

this objective, not because their responses were incorrect, but be-

cause their responses were inadequate descriptions of the processes.

Since the observers reported that most teachers described the processes

adequately te their students, it appears that at least some teachers

could have done better if they had been willing. to send more time on

the questionnaire. Another factor that is likely to improve teacher

performance on Objective 17 is experience in working with D?U' materials.

The teachers in the pilot study who were experienced in using the

materials had no difficulty in describing the processes.

Most teachers in multiunit schools kept records on student

achievement (Objective 18) and correctly described the purpose of

the various assessment instruments provided to teachers (Objective 19).

These assessment materials are a common part of multiunit school

procedures. Teachers in non-multiunit schools, however, did not

reach the 80% criterion level for these objectives; 61% of the teachers
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in self-contained, inner-city classrobms received mastery ratings on

Objective 18, and 44% mastered Objective 19. Since teachers in non-

multiunit schools had had no previous experience in using these kinds

of assessment materials, their performance on Objectives 18 and 19

represents considerable improvement on their part, and an extra

inservice meeting dealing with these objectives would be likely to

improve the teachers performance even more.

Most teachers did not group students according to achievement

(Objective 20). As indicated earlier, this type of grouping is rath-

er difficult to accomplish without the flexibility of the multiunit

school organization. In addition, many kindergarten teachers empha-

size social development, rather than academic achievement, and have

no interest in grouping children on the basis of achievement. Thus

the only teachers who consistently received mastery ratings on Objec-

tive 20 were first-grade teachers in multiunit schools. Some kinder-

garten and non-multiunit teachers reported that they had found no

need to group students on the basis of achievement; they claimed

that Ihey were better able to provide for individual differences in

other ways. These teachers may very well be right, at least for

kindergarten and first-grade children, and it may be unrealistic to

expect them to achieve Objective 20. At higher grade levels, how-

ever where student differences are greater, grouping students by

achievement is likely to be seen by more teachers as a useful proce-

dure.
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The remaining three objectives on which the teachers' performance

was less than satisfactory all dealt with managing instruction-- relating

objectives to activities (Objective 21), making decisions about pre-

requisites (Objective 23), and choosing an appropriate sequence of

activities (Objective 24). Adequate performance on these three

objectives requires only minimal knowledge of how the materials for

teachers are organized. The poor performance of all teacherS on

Objectives 21 and 23 and of inner-city teachers on Objective 24

appeared to result mainly from the fact that these objectives were

covered during the workshop, but not emphasized again during the

inservice meetings. Periodic reemphasis of these ideas during the

inservice meetings should improve teacher performance on these

objectives.

In summary, the inservice program was successful in helping

teachers achieve most of the objectives. The objectives which were

not achieved by a substantial proportion of the teachers dealt with

the verbal behavior of the teacher and managing instruction in order

to provide for individual differences. To improve teacher performance

in these areas it was suggested that two additions be made in the

inservice program, including an extra two-hour session on the teachers'

verbal behavior and an additional one-hour in vice meeting dealing

with managing instruction. These changes in the inservice program

should improve the teachers' performance on objectives which were

often not achieved without weakening the effectiveness of the inservice
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program in other areas.

Limitations of the Study

Whenever a study is carried out in a school setting, there are

always a large number of extraneous variables that might have had an

effect on the results of the study. For example, did an approaching

snowstorm cause some teachers to do poor work in filling out their

questionnaires because they wanted to leave early and get home before

the storm hit? Did a threatened teacher strike have an effedt on the

way that some teachers and students performed in the classroom? These

and other questions could be raised about possible confounding effects

in this study. Not all of these effectswiltbe discussed here; for

a reasonably complete cataloguing of these kinds of extraneous vari-

ables, see Campbell and Stanley (1963). This section of the chapter

will discuss only those variables of particular importance in this

study.

One of the major limitations of the study is the selection

variable--that is, the sample of teachers included in the study may

not be representative of any larger population. Rather, schools were

selected for the field test in order to try out DMP materials with

students from widely differing backgrounds and environments. Therefore,

it is not possible to generalize the results of the study to any

larger population of teachers..

Another variable that may have been important in the study is the

Hawthorne effect caused by the teachers' knowledge of participating in
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the field test. While the teachers did not appear to be aware of-the

inservice program reported in this paper, they were aware of the field,

test procedures for assessing student achievement and made their

interest evident. For example, when a random sample of students was

selected from a teacher's classroom, it was common for the teacher to

tell the field test staff that the students selected included too many

"slower " . students to be really representative. The teachers apparently

were concerned about their students' performance in the field test,

and they are no doubt awaiting with interest the published report of

the field test which has been promised them. In future studies,

teachers who are not involved in a field test ay not have this extra

motivation to do well in implementing an activity approach to learning,

mathematics.

Another possible confounder in the study was the effect of the

observers on teacher performance. In order to determine if the teach-

ers performed differently in front of the observer than they did nor-

mally, follow-up data were gathered from a random sample of 12 teachers

on their feelings toward the observations. These teachers were asked

if the presence of an observer made teachers in their school uncomfor-

table or caused them to teach differently. Three teachers thought

that the observers made some teachers uncomfortable, and another said

that teachers might be more careful about choosing the activity when

an observer was present. All but one of the teachers, however, reported

that the observers did-not cause them any discomfort and that they did
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not change their teaching when the observer was present. The results

of these brief interviews indicate that few, if any, teachers performed

differently-when the observer was present, corroborating the opinion

of the observers. However, it is also possible that .the periodic

visits by the observers could have had a positive effect on teacher

performance without making.teachers feel that they were being evalua

ted. If further research indicates that the teacherst participation

in the field test and the presence of observers in the classroom could

each have been a factor in improving teacher performance, it may be

advisable to include these factors in every inservice program designed

to help teachers implement an activity approach. These factors could

be included by letting teachers know that the materials being used were

being evaluated, and that part of the evaluation included-regular

observations of student reactions to the materials.

Since it was not possible to pretest teacher performance during

the year before the-field test, there is no conclusive proof that

the teachers' performance changed when-they implemented an activity

approach to learning mathematics. However, reports from teethe

. 46
leave _little doubt-that most of them did change their t ,01.fiNing practices

Tos

considerably, These behavioral changes werepicularly noted by

teachers when the change involved D e ials, .such as the assessment

manipulative materials. ChTlfiges in the verbal behavior of teachers

are, of course, more difficult to determine without pretest data,

While it is clear that-the teachers' performance did change, it is
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not passible to decide on the basis of the present study how much of

that change is attributable to the inservice program and how much is

due to the materials themselves. Teachers certainly need materials

like DMF if they are to implement an activity approach to learning

mathematics, and experience in early tryouts of DMF indicates that

teachers both want and need inservice training in order to implement

an activity approach successfully. The present study has shown that

most teachers in the field test were able to perform adequately after

they received inservice training, but determining the precise effects

of the various parts of the inservice program is a subject for future

research.

Recommendations for Future Research

The most direct follow-up to the present study would be to

investigate the effectiveness of the various parts of the inservice

program. Schools could be randomly assigned to varying treatments,

where, for example, Treatment 1 could be the complete inservice pro-

gram as described in this report, Treatment 2 the inservice workshop

only, and Treatment 3 a brief introduction to DMF materials with no

real inservice training at all. The same evaluation procedures could

be used as in the present study--observations, questionnaires, and

interviews. However, it would be very difficult for the observer to

avoid holding inservice. meetings for teachers in Treatments 2 and 3

if the teachers believed him to have any competence in explaining the

materials. Therefore,- the observer would have to be clearly identified
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for the teachers as a person who wanted to see materials in

action, but who had no special knowledge of DMP.

-Planned comparisons among the three treatments would permit an

assessment of the effectiveness of the inservice workshop and the

inservice meetings. Careful analysis of the performance of teachers

who received no substantial inservice training in Treatment 3 could

also provide useful information for school districts which could not

afford the inservice program. However, extreme caution would be

necessary in dealing with teachers in Treatment 3, for teachers find

an activity approach so different from traditional mathematics programs

that they feel a definite need for the support and guidance that comes

through inservice training. If denying inservice training to these

teachers would cause them to become emotionally upset, humanitarian

concern may make it necessary to change these teachers to a treatment

group receiving some form of inservice training. Due to the possibility

that teachers or students could be hurt by being involved in Treatment

3, it would be advisable to try out such a treatment initially in a

closely controlled laboratory situation.

In order for an activity approach to learning mathematics to be

widely and properly implemented, it appears likely that inservice

training will be necessary, and thus a large number of coordinators of

inservice programs will need to be trained. The role of the coordinator

would be mainly to conduct the inservice program for the teachers, to

evaluate the teachers' success in implementing an activity approach to
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learning mathematics, and to plan further staff development programs

on the basis of that evaluation. Therefore, another research study

is needed to investigate what kind of training would be appropriate

for inservice coordinators. Such a research study is now being

carried out by the staff of the mathematics project of the Wisconsin

Research and Development Center.

A third type of follow-up to the.present study, and perhaps the

most important kind of research, is to investigate the effect of teach-

er performance on student learning. The objectives for teachers in

Appendix A are believed by the developers of the materials to be

important in helping teachers maximize student learning. The research

cited in Appendix A supports this belief. To verify that these

teacher behaviors are in fact related to student achievement will no

doubt involve a large number of studies over a long period of time.

The first such study is now being conducted by a professor at Chicago

State University, using data on teachers and students involved in the

study reported in this paper. No results are yet available.

Each of the three types of studies just mentioned would be a

direct follow-up to the present study. In addition, there are many

other areas of research in mathematics education that are related to

helping teachers implement an activity approach to learning mathematics.

For example, what kinds of preservice training would be most appropriate

for elementary school mathematics teachers?. Will more nf an emphasis

on the applications of mathematics, as recommended by the- Committee on
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the Undergraduate Program in Mathematics (1971), help teachers mple-

ment an activity approach? Would it be advantageous to integrate the

traditional content and methods courses for preservice teachers?

These and other questions await the attention of researchers interested

in finding ways to help teachers implement an activity approach to

learning mathematics.

lplications for Mathematics Education

There is wide support in the mathematics education community for

helping teachers implement an activity approach to learning mathematics;

also, it is widely acknowledged (Goodlad, Klein, & Associates, 1970)

that most teachers are not using an activity approach and that changing

the behavior of these teachers is likely to be a very difficult task.

The present study provides some indication of procedures that are

useful in helping teach &rs improve their teaching practices.

First, the study demonstrates the utility of specifying teacher

behaviors or teacher competencies in order to plan and evaluate inner-

vice programs. The current trend toward stating teacher competencies

in terms of behavioral objectives should have a good effect on the

quality of the planning and evaluation of inservice training in mathe-

matics. This emphasis on teacher performance in the classroom does not

mean that inservice programs should-omit discussion of mathematics con-

tent, but rather that teachers need help with more than just knowledge

of mathematics if they are to change their teaching practices.

- One way to provide both training in mathematics and'an indication
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of new teaching methods to elementary school teachers is by having them

become "active learners" themselves in a mathematics laboratory. While

the value of laboratory work for mathematics teachers is still under

investigation, the teachers in the present study did profit from their

opportunities to participate in laboratory-type settings. The teachers

not only learned some new mathematics, but they also had a chance to

make some discoveries on their own and to see how they could provide

similar opportunities for their students. Thus it appears that com-

bining training in mathematics content and teaching methods in a

laboratory setting should be an effective means of helping both inser-

vice and presarvice teachers improve their performance in the mathe-

matics classroom.

Another factor that appeared to be important in helping teachers

change their in the present study was the series of regular

inservice meetings. In addition to the training that took place during

these meetings, the teachers seemed to need the support that came from

knowing that others shared their problems and concerns, and that these

concerns could be discussed openly without fear of any negative conse-

quences. Such an atmosphere of cooperation and communication is a

worthy goal for any group of teachers, and with the appropriate leader-

ship, these kinds of group meetings could have an important effect on

teacher performance.

Judging from the response of the participants in this study,

teachers are generally interested in and concerned about improving
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their performance. They want to learn how to use new ideas and new

materials for teaching mathematics, particularly when they can ,see

the effect of these changes on their students. But being open to

change is not enough; teachers need both instruction and continued

support as they change their performance. This portion of the thesis

has indicated several important procedures that could be used to

improve the teaching of mathematics in the elementary school, and if

these procedures are widely implemented and adapted for preservlce as

well as inservice teacher training programs, improvements in mathema-

tics teaching will result.

gummar

The purpose of this study was to investigate the effectiveness of

an inservice training program designed to help teachers implement an

activity approach to learning mathematics. The inservice program was

successful in helping teachers achieve most of its objectives, and most

teachers were able to implement an activity approach in a minimally

adequate way. Teacher performance did not appear to be related to

teacher characteristics such as age, experience, or professional

activities. The study supports the view that a two- or three-day

workshop at the beginning of the school year, followed by a series of

four to six inservice meetings during the first half of the fall

semester, is an effective way to design an inservice program For ele-

mentary school mathematics teachers. The evaluation of the inservice

program was carried out primarily through classroom observations but
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questionnaires and interviews were also used where appropriate. The

study was conducted in conjunction with the field test of Developing.

Mathematical Processes (DMP) materials for kindergarten and first grade,

thus following the recommendations of Gallagher, Iluthall, and Rosen-

shine (1970) that classroom observation of teacher performance should

be an integral part of curriculum evaluation.

In contrast to most inservice programs in mathematics, which have

normally been remedial courses in mathematics content, the inservice

program of this study emphasized the teaching strategies involved

an activity approach to learning mathematics. As Dubisch (1970) point

out, the need for remedial inservice training in mathematics is n

decreasing, and it is more important to develop procedures designed

to maintain teacher competence and to increase professional growth.

This study has provided part of the research base needed in the develop-

ment and evaluation of one such set of procedures -- specifically, the

procedures involved in an inservice program designed to help teachers

implement an activity approach to learning mathematics.
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OBJECTIVES FOR DMP TEACHERS

The main purpose of establishing the following objectives for IMP

teachers is to provide a basis on which to evaluate the teachers' imple-

mentation of the program. Assessing the teachers' achievement of these

objectives will provide information on the effectiveness of the DMID in7

service program and the usability of other DID materials. A revised

version of these objectives will be developed for future

to guide them as they assess thei

teachers

effort to implement the program.

of DMP

The objectives for DMP teachers will be listed here in two main

categories providing instruction and managing instruction. Providing

instruction will be subdivided into objectives dealing with the materials

used by the teacher, the teacher's structuring co ents (such as advanced

organizers and post organizers), the interaction between students and the

teacher, the organization of the classroom, and the teacher's knowledge

of the mathematical content of D. Objectives related to managing instruc-

tion deal primarily with the decisions that the teacher needs to make in

order to provide individually guided education, and how the assessment

information is used in making these decisions.

The statement of each objective will be accompanied by whatever extra

explanation is required and by one or more ways to measure the achieve-

ment of that objective. When classroom observation is used to measure

achievement of an objective, the number of each related item of the

Observation Schedule will be given. When the assessment is by question-

naire, the number of the item in Questionnaire A will be given. The
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Observation Schedule and Questionnaire A are included in Appendix B.

PROVIDING INSTRUCTION

The objectives for DMP teachers specified in this section will deal

primarily with the type of instruction provided by the teacher. Some-

times an objective will be subdivided into several parts, and these sub-

criteria will be used to determine whether a teacher has demonstrated

achievement of a particular objective.

Use of DMP Materials

1. The teacher chooses activities (usually but not necessarily

from the DMP Teacher's Guide) that help students achieve the objectives

of D.

Assessment: Observation Schedule 1.2, 1.3, and 1.4

If the teacher never used any of the activities from the DMP Teacher's

Guide, or if the teacher chose to do activities that were in conflict with

the objectives of DM, the teacher's performance on this objective would

be considered unsatisfactory.

2. The teacher provides the printed, manipulative, or othe-.. materials

needed for tNe activity'.

Assessment: Observation Schedule - 11.1, 11.2, and 11.3

The materials -needed for each activity are specified in the DM? Teacher's

Guide. The printed and manipulative materials that are part of the DMP

Curriculum Package should be available for each teacher to use; it is ex-

pected that other materials, such as scissors and graph paper, will be

available from local sources.

Structurin Comments

3. The teacher identifies the problem or the objective' of the ac-
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tivity, providing an appropriate focus.

Assessment: Observation Schedule - 111.2

4. During the opening or closing of an activity, the teacher states

the relationship of the activity to previous work.

Assessment: Observation Schedule - 111.1 and 111.3

Objectives 3 and 4 are to evaluate the teacher's use of structuring

comments that provide an overview of what is to come or a review of what

has gone before. Providing this type of cognitive scaffolding seems to be

particularly important when beginning or ending an activity (Rosenshine

and Furst, 1971, and Romberg and Wilson, 1972).

5. During the opening (or closing) of an activity, the teacher ex-

plains (or summarizes) the activity clearly and in a well-organized manner,

presenting ideas at a cognitive level appropriate for the students.

Assessment: Observation Schedule 111.4

The clarity of the teacher'. presentation is an important variable in

teaching, but d ficult to measure, involving as it does a high-inference

judgement on the part of the observer (Rosenshine and Furst, 1971). To

get independent information on this objective, a separate criterion will

also b used. This criterion is item 111.5 of the Observation Schedule,

which asks the observer to state the ratio of the number of students work-

ing profitably on the activity to the total number of students involved.

Of course, this ratio may also be affected by other factors, such as time.

of day, that are not related to the clarity of the presentation.

6. During the closing of an activity, the teacher displays and dis-

cusses student work, while helping students work for cognitive closure.

Assessment: Observation Schedule - 111.6
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This objective is very important for some activities, such as when

students first begin to construct graphs. For other activities, however,

there may be no written work to be discussed and this objective would not
apply.

Teacher- student I- erection

7. The teacher uses student ideas by repeating them, modifying them,

applying them, comparing them to other ideas, or by summarizing them.

Assessment: Observation Schedule V.1

There is considerable
research evidence that this type of teacher b

havior is related to student achievement and attitude (Flanders, 1969).

8. The teacher does not criticize negatively a student's contribu-

ns to a group discussion
or to other group work.

Assessment: Observation Schedule - V.3

Negative enticism tends to be correlated with lower student.achieve-

ment (Rosenshine and Furst, 1971, and Flanders, 1970). The Observation

Schedule scores occurrences of negative criticism of student contributions,
but not criticism of destructive or dangerous student behavior.

9. The teacher resionds to student statements by asking for valida-
tion or justification of the mathematical ideas expressed.

Assessment: Observation Schedule - V.2 and V.4

Questionnaire A - Items 8 and 9

Several criteria will be used to assess this objective. First,

servers will note occasions when the teacher asks students to validate or

justify a mathematical
statement (V.2). Second, the observer will make a

high-inference judgement au to the teacher's
usual behavior --is it that

of a mathematical
authority figue who' normally tells students what is
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mathematically correct or incorrect (V.4), or is it that of a resource

person who encourages students to justify their statements? Third,

Items 8 and 9 of Questionnaire A ask the teacher how he would respond to

a mathematical statement by a student.

10. The teacher asks questions and leads discussions, rather than

lecturing.

Assessment: Observation Schedule - V. 5 and V.6

D activities are designed to be used in an inquiry-oriented class-

room where the teacher spends very little time lecturing. The two orii.eria

for this objective determine, first, whether the teacher asks questions

or not (V.5), and second, whether the teacher relies primarily on question-

ing methods or lecture methods (17,6)..

Orzanization of the Classroom

11. Given an activity that requires students to work individually,

in pairs, in small groups, or in large groups, the teacher organizes the

students in the appropriate mode.

Assessment: Observation Schedule

The appropriate group size depends on the requirements of the parti-

cular activity being used. However, it is expected that the children will

spend most of their time in individual and small group. activities.

12. The teacher moves from group to group. or from individual to

individual, acting as a resource person for the students.

Assessment: Observation Schedule - IV.2

This is an important behavior because moving about the room gives the

teacher the opportunity to assess the students, to ask probing questions

that extend the child's understanding, and to provide extra help when this
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is needed.

13. The teacher allows students to move purposefully about the

room to obtain materials, to consult with others, or for other task-

oriented reasons.

-Assessment: Observation Schedule - IV,3

14. The teacher allows students to interact verbally while work-

ing on the activity.

Assessment: Observation Schedule - IV .4

15. The teacher arranges furnishings and materials in the room in

a way that is recommended for the activity by the Teacher's Guide.

Assessment: 'Observation Schedule - IV.5

In objectives 13, 14, and 15, the teacher is expected to provide a

classroom environment that is conducive to an activity approach to learn-

ing mathematics. Students, for example, should have access to mani-

pulative materials so that they can validate their assertions empirically,

and developmental psychologists such as Lovell (1971) have often noted the

desirable effects on learning of student-student interaction. Also, the

classroom needs to be arranged so as to provide the facilities needed for

the activity, such as areas Where small groups can work together solving

problems.

Mathematical Content of

16. The teacher demonstrates mastery of the D objectives being

studied by his students.

Assessment: ClasAroom Observations

17. The teacher describes the mathematical processes that are being

used by his students.
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Assessment: Questionnaire A - Item 15

Classroom observations have shown that DMP teachers in. kindergarten

and first grade do not have any difficulty in mastering the related student

objectives -Teachers do have some-difficulty, however, in describing the

processes that the students use andin,seeing where the processes lead.

The teachers were asked to describe three of these processes in Question-

naire A.

STAGING INSTRUCTION

The objectives for DMP teachers specified in this section will deal

primarily with the assessment component of DMP, and how the teacher uses

assessment'information in order to _eke decisions about managing instruc-

tion. Since it is difficult to observe such decisions being made in-the

classroom, these objectives will usually be tested through questionnaires.

18. Using the appropriate assessment instruments, the teacher assesses

students and completes the pupil performance records.

Assessment: Questionnaire A - Items 1 and 5

Observation Schedule - IV.6 and IV.7

Interviews with Teachers

The observer will note when the teacher assesses a student during an

activity (IV.6) and when the teacher records that assessment (IV.7). Also,

Items 1 and 5 of Questionnaire A ask the teacher for inforMation on the

use of the .assessment instruments and records. Additional information will

gathered by the staff of the R and D Center as they interview a random

sample of teachers on the usability of the assessment materials.

19. The teacher states the roles of the Placement Inventories and

Topic inventories.
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Assessment: Questionnaire A - Item 7

20. On the basis of information gathered from Placement Inventories

and Topic Inventories, thateache forms instructional groups based on

achievement.

Assessment: Questionnaire A Items 2 and 6

DHP assessment materials help teacher- to place children accurately

in the DI" P sequence and to determine the children's achievement of each

objective. Using this information, the teacher can assign children with

similar needs to the same instructional group.

21. When presented with a student who has not mastered an objective,

the teacher can choose an activity that will help the student reach that

objective.

Assessment: Questionnaire A Item 16

Each activity is to help children reach one or more of the

objectives of DMP, and these objectives are identified as a part of the

description of the activity. When given the objective, the teacher can

find a related activity by reading the topic overview or the descriptions

of the topic's activities.

22. The teacher re-directs individual students when they finish an

activity.

Assessment: Observation Schedule ® IV .8

This re-directing of students might involve beginning a new activity,

peer tutoring on the activity just completed, or in some cases, working

in an area other than mathematics. Re-directing need not involve formal

assessment.

23. When given the appropriate information on student achievement,
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the teacher classifies students into two groups--those that have suf-

ficient mastery of prerequisite behaviors to start a new topic, and

those that do not.

Assessment: Questionnaire A - Item 10

DMP assessments use the ratings of Mastery (M), Making Progress

(P), and Needs Considerable help (N).in determining student achieve-

ment of an objective. A student has sufficient mastery of prereq-

uisite behaviors for a topic if he has no "N" ratings.

24. The teacher identifies the various options (including choice

and sequence of activities) that are made available in each topic of the

Teacher's Guide.

Assessment: Questionnaire A - Item 12

The DMP Teacher's Guide gives the teacher a number of choices about

which activities to do in each topic. Some activities are strongly re-

commended; others are alternate or optional activities. In Questionnaire A,

teachers are asked to identify recommended sequences of activities for a

topic; supplementary information on this objective will be obtained by

noting the seleCtion of activities used by teachers during classroom

observations.
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INSTRUMENTS FOR GATHERING DATA

The Observation Schedule: D inservice-- orm 1

D Questionnaires for Teachers:

Questionnaire A
Questionnaire. B
Questionnaire C
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IV.
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DMP INSERVICE--Form 1

Observation Schedule

I. General Information

I.1. Identify the school, the observer (by initials), the teacher,

and the date of the observation.

1.2. Give the label of the activity obs ved; if the activity

not taken from the Teacher's Guide, describe it briefly. If

the teacher is in charge of students who are working on more

than one activity, describe each of the activities. (Use la-

bele, if possible.)

1.3. Find out from .the teacher the activity done just previous

the one observed.

1.4. Find out from the teacher the activity that she plans to do

next. If she has not decided which activity to do next,

"ND" and state any reasons that she May offer for not deciding

until later.

II. Materials

II.1. Identify the DM2 printed materials used.

11,2. Identify the manipulative materials used.

11.3. Identify. other materials (e.g., crayons or graph paper) that

are used in the activity and important
to the-success of the

activity when these materials have been provided-by the teacher.
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III. Structuring Comments--Opening and Closing Activities

111.1. If the observation includes the opening- of the activity (Or a

part of an activity), mark 0; for the middle or closing of an

activity, mark H or C, respectively.

111.2. F. FocusThe teacher identifies the problem and/or the

objective of the activity (during the opening or the closing,

usually). Yes No

111.3. R. RelationshipThe teacher states the relationship of this

activity to previous k. Yes

111.4. *C. ClarityThe teacher explains or summarizes the activity

clearly_ and.in a well-organized manner, presenting ideas at

a cognitive level appropriate for her students. Yes No

111.5. SW. Students Working--State the ratio of the number of students

working profitably on the activity to the total number of

students involved. 0 less than 25 %, 1 - 15% up to 50%,

2 50% up to 75%, 3 - 75% or more.

111.6. D. Displays--The teacher displays and discusses student.work

at the close

Yes

* High-inference

the activity as she works for cognitive closure,
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IV. Structuring the Classroom

IV.1. G. Grouping--The teacher organizes the students to work on

the activity individually, in pairs, in _small groups of to

10; or in large groups of 11 or more. (Mark 1, 2, 3, or

respectively.)

IV.2. TM. Teacher Movement--The teacher moves from group to group

( individual to individual), acting as a resource person-

for the students. Yes No

IV.. SM. Student Movement--Students move purposefully about the

room to obtain materials, to consult with others, or for

other task-oriented reasons. Yes Nc

1V.4. I. Student-Student Interaction--Students interact verbally

While working on the activity. Yes No

IV.5. RO. Room Arrangement--The teacher arranges furnishings and

materials in the room in a way that Is appropriate for the

activity. (For example, this behavior is demonstrated when

the teacher puts several desks together to form a work area

for a small group, following suggestions from the description

of. the activity.) Yes No

IV.6. *A. Assessment--The teacher assesses a student on the objectives

of the activity by observation, i.e., the teacher observes a

student apparently for purposes of assessment, whether or not

the assessment is recorded. Yes No

* High-inference
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1V.7. A Records Assessment- -The teacher records her observations

cif student achievement n the pupil performance records.

Yes No

IV.8. Re- Directs- -The teacher redirects individual students

when they finish'an-activity. Yes No

V. Teacher-Student Interaction

V.1. U. Use of student ideas--the teacher uses student ideas by

repeating them, modifying them, applying them, comparing them

to other ideas, or by su marizing them. Yes No

T.Z. P. Probing--The teacher probes a student esponse--i. , the

teacher asks a student or a group of students to jusify or

clarify a statement or to validate a mathematical statement.

Yes No

V.3. C. Criticism--The teacher criticizes a student's contribution

to a group discussion or to other group work, Yes No

V.4. A. Authority--The teacher acts primarily as a mathematical

authority figure rather than asking students to validate or

justify their answers. Yes Nei

V.5. Q. The teacher asks questions about mathematical ideas re-

, lated to the activity. Yes No

V.6. *L. The teacher uses lecture methods primarily rather than

inquiry techniques when discussing mathematical ideas related

to the activity. Yes No

* High - inference
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DMP QUESTIO NNAIRES FOR TEACHERS*

These questionnaires are designed to gather information that

will be used to improve DMP materials. Please feel free to expand

upon your answers by writing in the margins or on the back of these

pages.

Do not put your name on the questionnaire. Your response will

be handled in an anonymous way, identified only by the code number.

Thus you can feel completely free to be honest and direct in your

answers

There are often no "right" answers to questions. All that is

requested is a frank statement of your opinions and practices, along

with some background information.

The questionnaires are only one means of getting teachers'

suggestions, and not every aspect of Me is covered by these

questionnaires. Considerable information has already been gathered

from teachers, and more will be obtained later as R & D Center staff

continue to look for ideas on how to improve D.

* These questionnaires have been partially retyped to make them
more compact.
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QUESTIONNAIRE A

These questions deal mostly with DEP assessment materials.

These materials are still being revised and improved, and your

candid and critical comments will help with these revisions.

Do you regularly fill out Pupil Performance Records such as:

a. Topic Checklists?

Individual Progress Sheets?

Group Record Card?

--Other record-keeping devices? Please specify.)

2. For each of the Pupil Performance Records that you fill out,

indicate how you use the information on it.

a. Topic Checklists

b. Individual Progress Sheets

c. Croup. Record Card

d. Other record-keeping devices (Please specify.)

If you did not fill out the Topic Checklists or Individual

Progress Sheets, were there particular reasons why you found

them to be- unworkable or did not choose to use them?
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What improvements do you suggest in D record-keeping pro-

cedures?

5. Have you administered:

Placement Inventory A? -

b. Placement Inventory B.

c. Level 1 Topic Inventorie

d. Level 2 Topic Inventories?

Other assessments? (Please specify.)

6. in what ways, if-any, did you use the resultS of the assess-
,

ments that you administered?

a. Placement Inventory

b. Topic inventories

c. Other assessments? (Please specify.)

7. From your point of view, state, the purposes of:

a. Placement Inventories

b. Topic Inventories
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If a student shows you his work, and he has written 6 A- 3 = 8,

how would you usually respond? (Check one or more responses, and

add others if you wish.)

a. I praise him even though his answer is incorrect.

b. I. ask him to change his work to make it correct.

e. I ask him to show how he found his answer.

I tell him that 6 -I- 3

Other (specify)

If a student shows you his work, and he has written 10 - 6 = 4,- how

would you usually respond? (Check one or more responses, and'add

others if you wish.)

a. I praise him fcr getting the right answer.

I askihim to show how he knows his answer is correct.

c. I tell him that 10 6 4 because 4 -I- 6 = 10.

d I ask hi- to tell other children what the right answer is.

e. Other (specify)
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Some of the following questions deal with topics covered in

the inservice workshops. Your-responses will-help us evaluate how

clearly certain ideas were presented to you. In a later questionnaire

you will be asked for suggestions on how to improve the inservice

program

Checklist
Topic 17

Objectives

Suppose that objectives 1, and 4 are prerequisites for the next -

topic, and your Topic Checklist looks like the above. Which students

are not ready to go Qn to the next topic?

a. Have you had any.difficulty in making decisions about when-your

own students were ready to go on t .the next topic?

If yes, what were the difficulties and how did you handle them?
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Suggested Sequence

of Activities

for Topic

Topic
18

fc,

Topic
16

12. On the basis of the sequence chart above, check any- of the following se-

quences of activities which are choices that'are recommended in Topic 17.

1, 4, 6

1, 4, 5, 6

1, 3, 4, 6

1, 2, 3, 4, 5

.1, 2, 4, 6

3, 4, 6

13. If some students needed more help, in which activities would one find

additional suggestions?

14. a. Do you find the sequence charts helpful

b. How could they ,be improved?
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15. In describing the process of comparing to someone like a parent,

you might include what students do or say or write when they use

the process in solving a problem. For example, you might explain

to a parent that students compare objects by telling whether they

are alike or different in length or weight or some other way. If

a student finds that one object is 6 units long and another is 8

units long, he would write 6 8 to show the results of this

comparison.

Give a brief description sentence or two) of each of the following

processes as though you were explaining them to a parent.

a. Ordering

b. Equalizing

c. Validating
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16. If a student needs to work on a certain objective in a DMP

topic, how do you find activities in that topic that will

help the sutdent reach the objective?

17.

18.

a. Do you find that the Teacher's Guide is organized

conveniently for choosing activities?

b. How would you improve the organization of the Teacher's

Guide?

a. Do you find that the Assessment Manual is organized

conveniently?

b. How would you improve the organization of the Assessment

Manual?

19. Please state any other reactions or comments related to the

Teacher's Guide or Assessment Manual that you may have.
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QUESTIONNAIRE B

The report of the LIMP Field Test that you will receive will give

a general description of the participating teachers and students. The

purpose Questionnaire B is to gather this general background infor-

mation on teachers. Of course, this information will be reported only

in terms of group data, such as average age, not as ndividual responses.

1. Please state the degrees you hold, the year when each degree

was received, and the institution that granted the degree.

Pe ree Year Institution

2.- Describe briefly any educational training that you have had in the

past five years that is related to the topics listedbelow. Please

.include -in your description the length of the training period and

the name of the sponsoring institution.

a. Elementary Mathematics

Elementary Science

c. Individualizing Instruction

d. The "Open Classroom" or the British Infant Schools

Team Teaching
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How amny years of teaching experience do you have, including

this year?

4. Please outline your teaching experience of the past five years.

School System Grade Level Dates

5. Have you been involved in the development and tryout of any

other curriculum programs besides HIP? If yes, please give

details.

6. Aside from your teaching, what other educational experience

(if any) have you had in the past five years?

What Is your age?

20 - 24 25 - 21

40 - 49

30 - 34 35 - 39

50 - 59 60 or over

8. To what (if any) national, state, or local educational

organizations do you belong?

9. What pr_47essional educational publicationi (if any) do you

read regularly?

10. What (if any) professional meetings sponsored by educational

organizations have you attended in the last three years?



169

QUESTI INA'

This questionnaire deals with opinions and attitudes about DMP

and the inservice program. There are no right or wrong answers, so

please be frank and honest in your replies. They will be of help in

revising and improving DM'. Of course, your regponses will be treated

confidentially.

1. As a student my general attitude toward mathematics was:

Highly Moderately Mildly Mildly Moderately Highly
Unfavorable. Unfavorable Unfavorable Favorable Favorable Favorable

2. My general attitude toward teaching mathematics prior to this year as

Highly Moderately Mildly Mildly Moderately Highly
Unfavorable Unfavorable Unfavorable Favorable Favorable Favorable

3. As a teacher of DMP, my general attitude toward teaching mathematics is:

Highly Moderately Mildly Mildly Moderately Highly
Unfavorable Unfavorable Unfavorable Favorable Favorable Favorable

4. If your attitude toward teaching mathematics has changed, please explain

5.

what you believe caused the change.

a. Did you teach mathematics last year?

b. If yes, what program or text -did you use?
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a. Do you teach mathematics differently this year because of DMP.

b If yes, please describe the differences. You may wish to refer

to objectives, assessment materials, manipulative materials,

small group work, planning time, or other -actors that are

related to DMP.

7. What do you like most about DMP? Why?

10.

What do you like least about DMP? Why?

a. Overall, do you like or dislike DMP?

b. Is it better or worse than programs or texts you have used in

the past?

c. In what ways?

a. If you attended a DMP summer workshop, was it useful or a waste

of time?

b. If it was useful, was it adequate or inadequate?

c. How could it be improved?

11. Give your evaluation-of the group meetings with Ron Lange, Wayne

.Neuburger, and (for Chicago teachers) Bernadette Perham.
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12.* Give your evaluation of the individual conferences with Bernadette

1

14.

Perham.

a. Were you involved in making the decision to use DI F las year

b. If yes, how?

c. If no, explain how you think the decision was made.

To what extent do you support the use of DMF in your school?

Fully Moderately Slightly Not at all

b. To what extent do you feel that your building principal supports

the use of DMF in your school?

Fully Moderately Slightly Not at all

c. To what extent do you feel that the administration of your school

system supports the use of D in your school?

Fully Moderately Slightly Not at all

d. What assistance have you received from your school system or from

your principal that was particularly important In helping you use

DMP?

e. What assistance have you failed to receive that would have helped

you in using DMP?

-* Chicago teachers only



Appendices C, D, and E have been
deleted from this publication, but
are available on microfilm at the

University of Wisconsin Memorial Library
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