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The purpose was to determine the effectiveness of an
m designed to help elementary school teachers

implement an activity approach to learning mathematics in their
classroom using Developing Mathematical Processes (DMP) . Thirty-eight
kindergarten and first grade teachers participated. The success of
the inservice program was judged by comparing the teachers!
performance on 24 objectives with performance criteria based on the
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and managing instruction to provide for individual differences.
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adequate job of implementing an activity approach. (Author/DT)
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STATEMENT OF FOCUS

Individually Guided Education (IGE) is a new comprehensive system
of elementary educaticn. The foliowing compornents 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
curriculiun components In preveading, veading, mathematics, motivation,
and environmental education. The development of other curriculum
components, of a system for managing instructlon by computer, and of
instructional strategies 1is needed to complete the system. Continuing
programmatic research is required to provide a sound knowledge base for
the components under development and for improved second generation
components. Finally, systematic implementation is essential so that
the products will function properly in the IGE schools.

The Center plans and carries out the research, development, and
implementation components of its IGE program in this sequence:
(L) identify the needs and delimit the component problem area;
(2) assess the possible constraints—-financial resources and avallability
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 difficultiee through
feedback mechanisms and appropriate management techniques.

A self-renewing system of elementary education is projected in
each participating elementary school, i.e., one which is less dependent
on external sources for direction and is more responsive to the needs
of the children attending cach particular school. 1In the IGE schools,
Center-developed and other curriculum products compatible with the
Center's instructional programing model will lead tec higher morale

and job satisfaction among educational personnel. Each developmental

product makes its unique contribution to IGE as it is implemented in
the schools. The various research components add to the knowledge of
Center practitioners, developers, and theorists.
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ABSTRACT

1 I

The purpésé of this study was to determine the effectiveness

[a.]

of an inservice program dgsigged to he;p elementary school teachers
implement an activity approach to learning mathematics in their
claésrcams; Ghazacteristics of an activity approach inelﬁdé an em—
! _ phasis on real—werld’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-
ménﬁs and who sssessesrchildfeﬁ‘s achievement. in order to provide for
individual differences. Teachers need special materials if they are
to implement an activity ép?raach; in this study the teachers were

provided with Developing Mathematical Processes (DMP), a new elemen-

tary mathematics prggfaﬁldevélaped by the Wisconsin Research and
Development Center for Cognitive Learning.

The 1ﬁservice program was designed to help'téaehgrsraghieve 24
.behaviaral objectives or competenciles related to implementing an ac-

* o . tivity approach. These behaviors dealt with the use of instructional

rt

{ and assessmen terials, 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. ThEliﬁEéIViEE program was conducted in two parts--a two-day
wcrkghgp before school started, and a series of four one-hour in-
service meetings duriné the first tvo manths of Eh; school year.

The evaluation Df‘thé inservice program began at the conclusion of
the inservice meetings, and écntinued through the first semester.

The evaluation procedures included classroom observations, ques-

tionnaires, and interviews. Appropriate instruments of each type
were developed to measure teacher perfarmancggand»;thgr character-

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

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

four multiunit schools that WETE.ELSD pafticipaﬁiﬁg in the small-
scale field test Qf ﬁMP;

The success of the inservice program was judged by comparing
the teachers' performance on the objectives with perfarmaﬁcé intefiaé
these criterla were based on the results of an assessment of the be-
haviors of experienced DMP teachers who were believed to be success-
ful in implementing an activity app%cach. The teachers in the study
exceeded the eriterion levels on 13 of the 24 gbjéctives; and multi-
unit teachers reached the c¢riterion levels on chreé additional ob-

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

characteristics such as age, experience, or professional activities.

xlv



The behaviors for which teachers did not reach the criterion levels
included asking probing questions, describing the mathematical pro-
cesses Emphasigedbby DMP, and_maﬁaging inéﬁfucticn to provide for
iﬁdividual differences. However, 76% of the teachers were judgéd:ta
? . have done an adequate job of implementing an activity approach, and
the inservice program appeared to be an éffectivé'means of improving
teacher performance. The continuing series of inservice meetings
was particularly effective iﬁ encouraging teachers to change their

teaching practices. *




.

it

by o

Chapter 1

INTRODUCTION

During the past fifteen years, substantial changes have taken
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place
been accompanied by many recommendations for improving the teaching
of mathematics. Teachers have feen_askedi"tcdpresent 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-
matiés as a craativé aefivityﬁisgmething which one gggg_rathér than
something which one learns” (Committee on the Undéfgfaduate Program
'in_Mathematics,‘l§7l, p. 20). 1In addition té the Qancerné of mathe-
maticians, researcﬁ in developmental psychology iﬂdiéates that mathe-

matics teaching in the elementary school should provide children witﬁ
an informal classroom atmcépherei including opportunities for using
physical materials, for group interaction, and for learning indepen-
dent of the teacher (i@fall; 19?2)i While these statements are vague
about what a teacher should actually do, ﬁhey imply that a mathe-
matics classroom should be a place of iﬂqgiry 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

1
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The study reported in this paper inve g the effectiveness
of an inservice ttainiﬂg'prcgfémvdesigﬂéd to help elementary school
teachers implement an activity approach to 1eérning mathematics.
The importance of inservice training in implementing new approaches
to mathematizé has long been recognized. Fgr'axamplé,.the %epart
; /
gf 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

Heathers (1967) points out, teacher education ﬁrag:amg have gen-
erally not prepared teachers so that they can implement new ideas
in education like an activity épprgach to 1éarning matﬁématics-

Further support for Heathers' comments comes from a study bi Goodlad,

and Assoclates (1970) that shows how attempts to implement
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new ideas in elementary schools have resulted in almost no change
at-all, except perhaps in the térmi’ ology used by teachersé 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 1nserviee program--an inservice program that changes
teacher performance--is clearly required.

While fhare has béen a substantial amount of inservice training

provided for teachers of mathematics during recent years, there is

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

effective in helping teachers implement an activity approach to



learning mathematics. rThe study being reported here provides some
of that evidence. In order to describe the study in more detail,

it is first ﬁécessary to define mcré precisely what constitutes an °
activity approach to learning mathematics. The remainder of this
chapter will include an Gvervieﬁ of the inservice program and ité
objectives, followed by a statement of the specific queéti@né that

the study was designed to answer.

3

An'Activify Approach to Learning Mathematics

An activity approach to laarniﬁg mathematies has a number of
impgrtaﬁt characteristics. First, such an gppfaach emphasizes solv-
;ﬁg problems that are real to therchild, Follaw;ng the goals for
mathematics instruction stated by Buck (1965), the Legcﬁéf is ex—

pected to stress the relationship of mathematics to real-world prob-—

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

use common situations to generate a substantial amount of elementary
mathematics (Romberg, Flétehér; & Scott, 1968). This emphasis on
problem solving links the activity approach with heuristic teachiﬁg,
a concept based mostly on the writings of Polya; the relationship of
heuristics to the teaching of éléﬁéﬁtary school mathematics has been
dis&usséd by Higgins (1970).

Certain other characteristies of an activity appraéah result
from research in developmental psychology. This research, recently

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

vided with manipulative materials which help to make abstract mathe-



matical ideas more concrete. Also, children need to work in small
groups, discussing the problems they are solving and justifying
their answers. fufther; the teacher's role is not that of a lec-
tuﬁef,.but rather that a resource person.who helps students to make
théir own discoveries of mathematical concepts.

‘A third aspect of an activity apprgaéh is individualization,
fér children 1ea:ﬁ mathematics differently, and need different learn-
ing experiences. Therefore, the teacher neéﬂs EalaSSESS children's
achievement and use that assessment information to provide instruc-
tion that 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 varietyésvariet;
in the mat;rials used, in the problems solved, aﬂd_in the classroom
organization employed. Thus the teacher sh@uid use physical objects,
as well as pictures and written materials; he should pose a variety
of problems related tﬂra given idea, such as measuring on a number
of attfibutgs(lengﬁhi area, volume, weight, time), rather than just
‘one; and he should choose activities for iafgé and small groups, as
well as for individuals.

Implementing an activity}apprcagh in the ciassraam is not an
easy task: It requires Eubsténtiai 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 Developing Mathematical Processes (DMP), 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 mathe-
ﬁatics in presenting concepts from the areas of arithmetic, geometry,
and statisties and ?rababiiity, The activities in DMP emphasize
problems that come from the physical wcr;d 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 érg designed to meet the needs éf indi-
vidual children. Finally, DMP includes a vat;aty of activities that
give students many different opportunities to learn each new concept.
Thus DMP is an elementary mathematics program that is appropriate
for iﬁplemeﬁtiﬁg 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.

Thes Inservice Program and Its Objectives

The inservice program that was developed for the present study



was designed to help teachers change their pétfarman;é agd,impie—ﬁ
ment an activity approach to learning mathematics using DMP mate-
rials. Unlike typical inservice training program for mathematics
teachers in the elamentary school, this inservice prog:am 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 negded fDr_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 ﬁgeé in providing and managing instruction through the
vre of an activity approach. Tha davelnpers of DMP have identified
these Eehaviazs as apprap:iate objectives for DMP teaghérsj and the
-inservice program was designed to help teachers achieve thase ob-~-
jectives.

The @Ejeetives listed in\Aﬁpendix A present a descrip;ion of
what the teacher does when impiéméntipg an activity approach to

learning mathematics using the DMP iﬂstfuctianal program. Specify-

ing the desired outcomes of teacher ttaiﬁing prcgrams in terms of

behavioral objectives or ﬁeachér competencies has become a well-
established procedure 1in recent years. For e ample, the AAAS Com-
mission on Sgiéﬂcé Education (1970) has presented its guidelines
for the preparation of elementary schaﬂl science teachers In terms

of performance objectives, and the Commission on Pre-Service Teacher

Education of the National Council of Teachers @f Mathematics (1972)
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is now in the process of prEpafing a Similaf set of guidélinés in
mathematics.

'ﬁescribiﬂg ébjéctivgs for the insérvice program in:ﬁermS'ﬂf
sﬁecifig ngpeténéiés or behaviors does not . imply that mathemaﬁigs
teaching is vieweéd as only a mechanical skill;-ﬁeachi&g is far too
complex for that. But just'és an artist needs to learn the tech~
niques upon which he builds his artistry, %é does the teacher need
competence in the techniques invalvedrin skillful teaéhingf' And

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

T

to assess the effectiveness of the inservice training,

The Questicns of the Study and Their Significance

The effectiveness of the inservice program can be determined -
in several different ways. One way is to evaluate the teachers'

n each ijéctive of the inserviee program. Thus the
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Question 1l: What proportion of the teachers
achieve each objective of the in-

service program?

. i
The importance of Question 1 is that it will identify areas of
the inservice program that need to be improved, providing formative
data on the success of the training. Tkis type of formative evalu-

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



product for use in schools (8criven, 1967), and its importance in
mathematics edu:atlgn is well established (Begle & Wilson, 1970).
Since in this case the pradugt.is an inservice prugfam that is an
essential part of the national installation of the DMP elementary
mathematics curriculum, the careful evaluatioﬁ of the materials and
proecedures used in thé inservice program is paftiéulérly impcrﬁanti
Also, the degreé of success of the inservice training praced res
used in this study will also suggest possible im pravements that might
be made in other inservice programs for mathematics teachers in ele-
meﬁtary schools.
Another way to evaluate the effectivenes% of the inservice pro-
' gram 1s to determine_the number of teachers whose overall perfor-
‘mance deiﬁﬁséfates that they have satisfactorily implemented an ac-
tivity approach in their classrooms. In this case teacher perfor-

‘mance on a set of objectives rather tham on a single abjectiva, as
in Question 1, was used to provide a more global measure of the in-
service program's efféctivénéssg Thus the second major question of
the study is the following:
Question 2: What proportion of the teachers in
the study impilement an ac:ivity approach g
to learning mathematics?
The criteria used to determine whether a teacher waé dﬂing an
adequate job of implementing an activity approach to learning mathéﬁ

matics were chosen on the basis of the results from the pilot study;
i




the details are reported in Chapter 4, along with the pilot study

data.

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

Hh

vides another means of avaluating the inservicé program in terms o
a’ more glabél measure of t,a;her éerfarmaécé; this time on a set of
ijéQEiVES that are essaﬁtial for implementing an activity approach.
Second, in answering this queétian, it will be 'possible to determine
- the characteristiés of teachers who fail to implement DMP's activity
approach; 1f there are groups of teachers for whom the inservige
program issnat adequate; then special training éauld be developed
for those teachers. 1In addition, after identifying a teacher who
did not implement an activity approach, the datazen the students of
that teacﬁer can be treated separately in the assessment of the

effectiveness of DMP. This procedure eliminates the problem of
including students in the field test of DMP when their teacher &id
not use DMP matérialsviﬁ the manner intended.
A third question to be investigated by this study is the fol-
lowing:
| Question 3: What are the chafaﬂtéfistigs of the
| teachers who fail to implement an
activity apﬁrgazh in their classroom,
and are these character;stics similar

to or different from the identifying
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features of non-adopters of
other innovations?
Considerable research has been dope on the adoption of inno-

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

[y}

attempts are now being made to relate this research to ducational

change. 1In this study the Qharagteristigs of nom-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 sécia; psychologists and:athers .
who studf the process of change, and of practical interest to mathe- ¢
maticians and educators who are'dissemiﬂating innovative programs
like DMP.

By ansﬁeting tthE three questions, the study can determine the

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

M

. signed to help teachers develop certain competenciles, specifically

those competencies that teéchers use in implementing an activity
appraagh'tg learning mathematics.
In the next chapter the research literature related to ghe_study
is discussed. Chapter 3 describes the design of the study, and Chap-
ter 4 pregenqé the results of pilot tryouts of the inservice program
and data=gathering procedures. Chapter 5 reports thé conduct of the ) "
study,’ and the data on the teachers' performance are summarized in

Chapter 6. The- conclusions of the study are stated in|Chapter 7,

along with recommendations for future research.



Chapter 2

THEORETICAL BACKGROUND AND RELATED RESEARCH.

Thére are two main areas of theory and reseafcﬁ related to the
préblam of hélpiﬂg.téaehérs impiement an agﬁivity apprcach to learn-
ing mathematics. First, this study fits into the framework of teach-
er eduzatién:théory and research, since it;deals with helping teaéh—'
ers develop the competencies related to an activity approach. Alsog
in order for teachers t§‘deménstfate these competencies, fhey may
need to change not only their own behavior, but also the organiza-|
;ién.aﬂd management of their Qlassfaams and the system of social
norms in the school as well. Therefore, this réseargh;alsélfits’
into the theory gf 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 -

L]

etting for the Study: Then the pafticulafViﬂvéstigatians 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 pfcblémréf implementing educational change to the

11



Teacher Education Theory and Research

In recent years cénsiderable 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 pfég%am
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 eﬁample,
the technique of sﬁecifying performance objectives, evaluating teach-
ers on their achievement of those objectives, and then measuring how

s affected by chose teacher behaviors has proven

H

student learning
to be a fruitful research area (Rgsenshine & Furst, 1971). This type
of research has provided far Eetter results than previous attempts
to 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



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 éf 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 (méasgred by student achievement). This type
of research has not revealed any imﬁortant 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-

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, tutctigg 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 (Be?liner, 1969).

While microteaching with videotape has been comparatively suc-
cessful, it has been developed and used mostly with secondary school
teachers. The implicaﬁigns 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). 'Hawever, an inservice program using microteaching
methods in order to improve mathematics tutoring in ‘the elementary
school claimed substantial success (Gall, Dunning, & Galassie, 1970).
Again inrthis 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)., S8imilar results were %ep@rted in an-
other study (Gall, Dunning, Banks & Galassi, 1972) where written
transcripts of the videotapes were found to be as effective as the
videotapes Ehémselveé in improving teacher questioning techniques.

The research on microteaching indicates that particéiar tech-
ﬁaldgicai advances, such as videotape, may be useful, though not

essential, for improving teacher education. But the identification



of specific teacher competencies (or technical skills) that teach-
ers can develop and use to increase their scudents' learning does
appear to be a promising approach to take in improving mathematics
teaching.

Research on Inservice Programs

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 som

o

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 Prchss App:pagh_ The inservice program con-

sisted of leven meetings over a period of six months. This program,
however, did not appear to cause an increase in the desired teacher
behaviors. Ho:eovef, there was a negative correlation between the
teachers' implementation of desi;ad straﬁagies and positive teacher
attitudes toward the program. The reasons for these rather unusuval
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 vagu ely 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). xAgain, mea=
sures of teacher attitude and personality did not appear to be re-
lated to the teachers' performanga=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 iﬁ questioning
behavior by other teachers of new elementary science programs.

Askov (1970) rePérﬁed 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,
Leinhardt (1971i) 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 tﬁé 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.

Theory and Research on Planned Educational Change

The literature c¢n planned change is wide in scope and vast in
quantity. Havelock (1963) reviewed approximately 4000 sources in
his analysis of the tﬁeoretical concepts and the research evidence
dealing with change in education, agriculture, medicine, and other
fields. This section of the report will discuss t!=2 major theo-
retical perspectives on change, the specific research studies that
deal with helping teachers change their behavior, aﬁé the iwpli-
cations of this feseargﬁ for inservice programs.

The many theoretical models of the change process in education
range from the researchﬁdevelgpmént=diffusian perspactive, asso=
clated particularly with Guba (1968), to what Havelock (1969) calls
the human relations tradition of planned ﬂhaﬂgé§EWith its emphasis
on group dynamics. These models vary c@nsideﬁably, but they all
deal with the same basic elements that are invalved 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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on teach-

4]

itself. 1In the study reported in this paper the focus 1
ers and their relationship to educational change. (For a more com-
plete discussign‘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 éf helping teachers change. On the basis of research
in a number of fields, Rogers (1965) predicted that innovative teach-

ers 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 inmovative 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 ﬁost extensive
of these studies, reported by Goodlad, Klein, and Associates (1970),
deals with 158 classrooms in 67 urban elementary schools in 13 states.
They investigated the teachers' implementation of new ideas iﬂlSEVﬁ
eral éraas, including the use of objectives, inquiry.teaching, in-

dividualization, group dynamics, and modern mathematics programs.

[
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The findings were uniformly negative. 1In spite of the fact that

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-na individualized instruction, and teach-
ers controlling all student interaction, with no opportunity for
couraged. There was some evidence of curriculum change, partic-
uiarl& 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 ﬁhat ingervice
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 repérteé by Gross (1969). In this study of an expafiméﬂtai
school, teachers were asked to change their role to make it more non~

directive. The teaghars; 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 glven up
even trying to implement the innovative techniques. Gross believes

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

that wants to change teacher behavior.

In another study of educationl change, Carlson (1965) reported
that the teacher's "need to perfafm" in the role of lecturer often
caused inappropriate use of programmed instruction. Rather than .
1ettiné children proceed at their own pace, teache:s 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 the innovation was not imple-

mented successfully.

cated the difficulties involved in changing teacher performance.
Herron (1971), for example, found that ﬁeachers of new seganﬁary
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 Dahll6f, Lundgren, and Si36 (1971), secondary school teach-



ers, who were supposed to give students additional opportunities
for interésting 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 ccﬂtiﬁgé for several months
after the teachers start using the innovation. This makes it pos=
sible for the inservice program to deal with the difficultieé 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
DMP's activity approach to learning mathematics. A description of

the inservice program is included in the next chapter.




Chapter 3

THE DESIGN OF THE STUDY

gram for mathgmatics teachers, the study reported here can be classi=
fied as decision-oriented or development-oriented research (Crombach
& 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 affg:tiveness of various types of in-
service training. Sincé this is a practical study of teacher per-
formance, the setting of the study is in schools, not in a labora-
-fary, and the study has been dasignéd to fit uncéérugively within
that school setting. This chapter describes the setting and design
of the study, the inservice program, and the instruments and proce-
dures used in evaluating that inservice program.

The Setting of 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
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of the pilot development stage and preceding large-scale field test-
ing and commercial publication.. The purpose of the field tests is
to determine the effectiveness of the DMP program in a varietyicf
settings. Schocls that pattigiéata 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 the§ may be multi-
unit schools associated with the Wisconsin Research apd Development
Center's program of Individually Guided Education (Klausmeier,
Quilling, Sorenson, Way, & Glasrud, 1971).

The organizational pattern of muléiunit 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 aldes,
The number of students in the unit and the planning time made avail-
abie to the teachers are key factors that enable the staff of the
unit to work together in providing individually guided instructiom.
For example, teachers can identify groups of students with similar
needs, and then plan different instruction for different groups of
students according to the needs of each group. The DMP materiéls;
while appropriate for selfﬁﬁaﬁtained classrooms, are designed to
make particular use of the capabilities of the multiunit sghﬂcl%i

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 thé inser=
vice program.

When teachers agreed to participate in the field test, they
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 DMP classrooms to gather more information
on the children's responses to the materials and on how DMP could be
impraved.

The evaluation of the inservice program was designed to be an
integral part of thé'field test; that is, the information gathered
from teachers was to be obtained as a part of the rggular field test
procedures. Data were to be collected in a variety of ways. First,
alassfgam observations of teachers would be carried out as a part of
the observations of children's reactions to DMP. Seéond, teachers |
would be given questiaanairesthat 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 DMP classrooms was

chosen for the purpose of gathering data on a sample of students in



!
i

the field test, the teachers of these studunts would be interviewed

o]

briefly with regard to their own records of student performance.

" All of these data to be gathered unubtrusively; the observation

o

procedures were desi gned so rthat teachers iauld not feel that they
were being evaluated. Régher, the teachers were to be actively in-
volved in evaluating DMP materials and the inservice program. The
design called for teachers to be treated as colleagues whose opin-
ions were valued, not as subjects in an experiment. The next sec-

tion of the repart presents an overview of the design Gf the study.

The Elements of the Design

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 weecks of school.
After these four meetings, field test meetings (FTM) were to be

held abput every two weéks until mid=January; these meetings were
planned to be shorter, lasting about half an hour.. Thé main purpgse\
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, are 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 procedures--classroom observations, questimﬁnaires,
and interviéws. The aﬁsarvatiﬂns were to be carried out by the
same pefsang who conducted the inservice meetings and the field

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

[0}

the observers were to gather information on the students' reactions

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

w

performance were to be obtained aftef the -inservice program wa
complete and the teachers were ac;ustémed to having the observers
in the room. The presence of an observer usually tends to cause
teachers to change their behavior, buﬁ 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 insigﬁifigant no later than thgrthird.viSiti :

After the first three visits,‘the design calls for classroom
observations of teacher béhavicf (0). The four days of absérvaﬁians
were scheduled about every two weeks (with a break for Christmas
vacation) from Navembgf to Januafy, from the time the inservice meet-
ings ended until the conclusion of the first semester. More detail
on how these observations were carried out is included iﬁ the section
on evaluation procedures later in this chapter.

In addition to fhE>GbEEfvatiéﬁsi 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 theilr teach-
‘ing practices, their knowledge and opinions of the program, and their

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

ers' use of DMP materials was to bangtained through interviews (I)
with teachers frcﬁ a random sample of field-test classrooms.

As indicated in Figure 2, the time span covered by the study
was about one semestef with the first half gpaﬁt primarily in in-
service trainiggs and the gecénd half in the évaluatign 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 activi ty apprgagh*tc mathematics. If a teacher
had not adopted the behaviars 1nvolved in an activity approach by
the second half of the semester, then the inservice program would
be ﬁansidéred:inadaqﬁaté 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 tﬁe pilot
study, it wauid have been useful to have obtained 'pretest' data
by observing the teachers.in théif own classrooms during the year

before

T

hey started using DMP. However, since 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-



30

cided to ask teachers (Questionnaire C) how their teaching prac-
tices had changed since the previous year; Chapter 6 will sumﬁarise
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 hava reported on teachiﬁg practices that are common in
schools similar to those iﬁ%@lved in this study (Goodlad, Kleiﬁ, &

Associates, 197@); while these data do not allow us to make meaning-

ro

o

ful statistical comparisons between groups of teachers, they
vide useful background information for making practical decisions

about the effectivenéss of the inservice program.

design of the stu&yg The chapter continues with a more detailed
discussion of the main elements of the design--the inservice program
and the evaluation procedures.

The Inservice Program

The purpose of the inservice program 1s to help Eeache%s imple-
ment an activity aﬁpraach to learning mathematics. The specific
‘competencies that teachers need in order to implementraﬁ:éctivity
approach with DMP materials are found in Appendix B; these compe-
tencies are stated as behavioral objectives for DMP teachers and

e p:@graﬁ. These

r

were used in designing and evaluating the inservi

\hdi

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

tant for the appropriate implementation of DMP's activity approach
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to learning mathematics. : J
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 éaugh; and the techniques to be
used, (2) providing for simulation of an activity approach as a

paté of the inservice training, and (3) continuing the insérvice
pfégfam Ehrcugﬁ the initial period of the classroom implementation.

The first two c@mpéﬁents of the model were tGVEE included in a work-
shop for teache%s conducted befgré the beginning of school, while

the third component was to be carried out through the series of in-
service ﬁeatiﬁgsrplanned for thérfifst semester after the inservice ___
workshop. By beginning aﬂ—iﬁSEEViéE program with a workshop, teach-
ers are prévidéd with the knowledge of the new materials and prage%
dures that appears to be a necessary prerequisite to getting started
with an inﬁﬂvative program (Bessent, 1967); the continuing inser-

- vice meetings give teachers the support and encouragement that they
- seem to need during the first few months of implementing new ideas
in the classroom (Gross, 1969).

The inservice workshop. A great deal has been written about

gre
ways to improve inservice education (for example, Rubin, 1971),
but there is little research evidence to guide the development of

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 ﬁis objectives. In the present study, the désign

of Ehé inservice workshop was guided by the objectives for DMP teach-
ers listed in Appendix B,

The basic strategy for the workshop was first to have teachers
participate in a giﬁulated!activityfappraazh classroom; then, after
arouzing the teachers' interest in an activity approach, the work-
shop would continue with a more thorough examinaticn-éf whét a teach-
er needs to know and to do im order to implement DMP andxits activ-
ity approach to learning mathematics. ,heréfgfe,-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 agtifiﬁies were G@GEEﬁ to be used in the

inservice worksho

Lo

; they are included in Appendix C. These activities
were selected primarily because tﬁeychuld provide an opportunity for
the chkshépxleader to illustrate many of the behaviors related to

an activity apprgazﬁ,>and give the ﬁgaehe:s a model on wﬁich to hase
their own behavior. This modeling procedure is believe to be an ef-
fective way to change teacher performance (BEflinEf; 1969). During
the activity the teachers would be asked to solve problems while
working iﬁ small groups, to ma?e hypotheses, and to validate their
hypotheses. Empifical validation would be emphasized, while valida-

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

Inservice Workshop for DMP Teachers'

30

00
00
:30
2:30

3:00

30

:00
1:00

2:00

3:00

re 3.

An Activity Appraach!t@ Math
Overview of DMP Materials
Lunch

Mathematical Processes in DQP

The Mathematics Included in DMP

Field Testing R and D Center Materials

’ Using!DHP Activities
DMP- Assessment Materials
Lunch
"Using a Mathematics Laboratory Approach"--
Film and'Disgusgign

Plaﬂning Time

A Sample Agenda from a Summer Workshop
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by having each group present a display of their findings and by
discﬁssiag which of the hypotheses appearad to be correct and which
did not. After the activ1ty, the pracedufas that make up an activ-

ity approach would be distussed with particular reference to the
{ .
activity just completed by the teachers: Thus the WDIkSth ‘would

begln with both an illustration and a discussion of the desired
' teacher behaviors invelved in structuring an aativity (ijectives
3-6), in interacting with students (Objectives 7-10), and in orga-

nizing the classroom {Objectives 11-15).

o]

The plan for the workshop continues with an overview of the
Instructional and assessment materials used in DMP; these materials
include manipulatives, printed matter for teachers and children,

pupil perfafmanée records, and assessment lnstruments. The dis-

o

cussion of the materials was designed to help tea;héfs see how they
could provide an activity approach to learning mathematics in their
classroom through the use of DMP instructional activities (Dbgec=
tives 1-2) and assegsment procedures (Dbjactives 18-24). It was
planned that the overview of DMP materials would be followed by a
detailed discussion of the mathematical processes emphasized by
DMP é@d a description of the geometry and arithmetic topiecs that
make ﬁp the first two levéls of DMP (Objectives 16-17).

- The first day Bf the workshop would conclude with a discussion

of 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 DMP
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 vi its to observe students as they worked with
DMP materials and the testing program that would be used to deter-

. mine the students' achievément in mathematics,

The workshop's second day was to begin with a more detailed
look at DMP instructional activities—-their Drganlzat Lon, bj ectives,
‘and sequencings--and the related assessment procedures, such as plac
ment and %chievem&nt tests. During this time the teachers could be
shown how the instructionalAand assessment materials would fit to-
gether in a pé cific activity. The activity included in this par
of the warksh op was chosen to illustrate important mathematical pro-
cesses CDEjEcﬁive 17) and a variety of assessment procedures (Ob-
jectives 18-24).

The wgrksﬁgp would continue with "Using a Mathematies Labora-
téryiépproazh," a film produced by,éhé Prcjaét for Interpreting

Mathematics Education Research of Pennsylvania State University.

H\

The film reviews some of the research on the effectivsness of cer-

working in small groups. The discuésian of the film and its rela-

tionship to DMP's activity approach was to ba followed by a short
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planning periéd when teachers could ask questions and begin preﬁat—
ing for their first day's instruction using DMP. Thus the inser-
vice workshop wauld_canélude with a time for answering individual
questions from teachers on how to implement an activity approach.

-Thef;nsér,ice meetings. As indicated in Figure 2, the inser-

meetings follows the recommendations of Gross (1969) for continuing
the inservice program through the initial impleméﬁtati@ﬁ period.
The topics diSEuSLEd during these meetings, whigh are listed in
figure-é, reviewed and expanded on idéaé prESEﬁteé during the ini-
Eiai workshop. The tcpicé were SEquenced as indicated in Figure 4
in étdET to help teachers with the problems @f'iﬁitiating an activ-
ity approach (Meeting 1) and DMP assessment procedures (Meeting 2)
befére attempting to réfiﬁegtharteachers' conception of an activity
(Meeting 4).

The first meeting was designed to help teachers wiﬁh 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 exghénge possible solutions. The second meeting would extend

‘he assessment materials that was begun in the

I

discussion of

rr
=
]

i
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Inservice Meeting Topic _ Date
Meeting 1: Hanaging an Activity Approach | . Mid-September
Choosing activities
Organizing an activity
Preparing mstérials

Meetin Assessment Procedures - Early October

o
N
=
=

Instruments

Meeting 3: "An Activity Approach to Math" Mid-October
Discussion of the pamphlet

Suggestions for improving
the pamplilet

Meeting 4: '"Mathematical Processes'" Early November
Discussion of the pamphlet

Suggestions for improving
the pamphlet :

Figure 4. The Schedule of Inservice Meetings




assessment information that they wnuid be gathering; The focus for
the third and fourth meetings was prc#ided by two pamphlets EQrVQHP"
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.

Thé plan for each meeting also included a time for teachers to
tion, teachers were to bé encouraged to share information on tech-
niques or activities that had been particularly successful, or ui-
successful, so that they could learn from each other's experiences.

" At every meeting, an attempt would be made to provide an atmosphere
@frsuppéft and encouragement for the teachers; they would never be
criticized. Rather, the intent was that the positive atmasphefe
would strengthen the group norms of the set of participééimg 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.

Iﬁ 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 inservice
prggram'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 pro-

cedures.

_IhéiEvalgg;ign,Pracedgr&s

As indicated earlier in this report, a Suﬁstantial amount of
research has éhﬁwn that teacher characteristics do not seem to be
related to éeachef effectiveness, but certain teacher behaviors
apparently afe; To put it another way, the crucial point in teach-
ing mathematics in the elementary gchgcl!seems to be what ﬁhe teach-
er does, not just how much the teacher knows. Similarly, in a ;tudy
of teacher training pr@;eéufés, the main évaluétiaﬁ technique should
be clasérécm observation of what the teacher does, not jusg_questicnﬁ‘
naires that measure what the téacher knows.

While observation was the basic technique for gathering data
in this study, questionnaires and inEETﬁiéws were also to be uti=
lized, fDllGWing the recommendation that multiple measurements of
phenomena should be used where possible (Webb, Campbeli, Schwartz,

& Sechrist, 1966)i This sec;icn of the chépter will diéguss the
evaluation pr@ﬁ&dureséeahservaﬁiaﬂs, questionnaires, and interviews;
the related instruments are included in Appendix B.

The observation 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-

in implementing an activity approach, and second, 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 behivior is
recorded--as opposed to a "category system," where all behavior is

 classified into a few mutually exclusive ;ategcties, As many as pos-
sible of the teacher behaviors related to an activity approach were
included in the observation schedule. Those behaviors éhat were
not normally 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
éehavicr took place, including the activity, its purpcées, and the
point (opening, middle or closing) at which the observation occurred.
While many classroom observaticn systems do nét take it into account,
the imprFaﬁEE of the context of particular behaviors is now being
recognized (Nelson, Reynolds, & Abraham, 1971). - Whether a speci-
fic behavior is agpr@priate or not often depends on the reéuirements
of the activity in which the teacher is involved. TFor example, iﬁ.
an activity approach, some lessons ca}l for students to work in a
large group under the teacher's direction, while other activities
require that the teacher organizg the students into small groups.
After recording the teacher's behavior and the context in which
the behavier cccﬁrfed, 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
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 behavior.

Observation procedures. As indicated in Figure 2, ohservers

were to be in each school on seven separate days from September to
January. 'ThEAannGuﬁeed 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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DMP materials and to conduct meetings (inservice 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 enly 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

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 sampiing time.
The alternative of observing a sample of teachers was rejected;
for the purposes of this study, it was degﬁed more important to have
information on all of the teachers thag to have m@fé detailed infor-
mation on only a few of them. Also, it seemed desirable to give the
teachers equal treatment when possible, since pa&t experience with
DMP teachers indicated that some of them felt left out if their

! . i
! . : i

students were not observed. In addition, it was important to see a
teacher on all four observation days, if possible, before 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 thasé procedures,
were also considered, but time sampling appeared Lo be the best
alternative for the purposes a% this study.

The time—sampling procedure was (1) to spend abau; five minutes
in the classroom to become familiar with the agtivity aﬁd 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 qbserved 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
game class period, the @rdér in which the teachers werexabsarved
would be determined at random. The observations would start with a
ﬁifferént 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 centinued.

The time-sampling procedure has many advantages. It allows
tﬁe 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 cobservation is long enough so that the teacher can
be assessed on the behaviors, 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 additiéﬁ, 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 accuraﬁe as, and less obtrusive than, tallying the
number of times the behavior occurred.

One other aspect of the observational pfﬂcedurés was an impot-

tant factor in the design of the study. In éfdér to con:rol for any
effect due to differences between the observers, either in terms of
their Qbséfvations or their conduct of the inservice meetings, it
was decidedbthat 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 ruport 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 would be difficult to know if the teachers were keeping
records of student achievement (Objective 18) or if they could choose
activities designadrta 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—

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

[ns

mation from teachers on ways to improve DMP 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

on certain objectives.  Questions about what the teacher had done
were included along with requests for ideas on how the materials

could be improved.

i

All of the teachers in the study were to complete Questionnair

A; it was 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 professicnal-activities,
previous Eeachingrpractices. Portions of Questionnaires B and C

were based on instruments used for similar purposes in the National
Longitudinal Study of Mathematical Abilities conducted by the |
School Mathematics Study Grcup'(Traversj 1971). Each of the three
questionnaires was tried out initially with experienced DMP ze%chers
and revised twice before being used in the study. Tﬁe quesﬁicnnaifes
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 éf.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 Qf-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 ﬁhe
children. The interviewer would then report the type of records that
the teacher kept along with the data on student achievement.

Rating teachers on the objectives. 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 mastery, non-mastery,

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 behavior 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 inservice training due to a lack of ob-
servations.

Respcnsgs on Questionnaire A that were related to gbjéctivas
were also given ratings of mastery, non-mastery, anﬁ inconcluaive
(when there was no response). For objectives that were assessed by
more than one procedure, the source of information that was be-
iieved to be most reliable received the most weight in making ﬁhe

rating. The detdils of what cgnst;tutad mastery in each of these



48

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 £hg study can be answered, These ques-
tions, stated originally in Chapter 1, are as fcilaws:

Question 1: What Proportion of the teachers
achieve each objective of thé-
inservice program?

Question 2: Wﬁat 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 ingervice progrém to be con-
sidered successful, performance criteria needéd to be set. The
L ratings of the geachefs could then be cowp: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 aaéh objective (Questibn 1) and for adequate
implementation of an activify approach (Question 2), a pilot study
of the evaluation procedures was carried out with expg?iEﬁ;ed DMP
teachers. The results of thé pilot study were used in setting
appropriate ?erfdrmance lefe;s'for the teachers in thavmaiﬁ study.
bThe pilot study and the performance criteria generated frc@ it are

reported in the next chapter,



7 Chapter 4

THE PILOT STUDIES

Before this study was conducted, the main elements of the de-
sign, the inservice program and the evaluation procedures, were

of the tryouts varied

i

tried out with teachers. The circumstance
tensive pilot testing over a period 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.

Tryouts of Components of the Inservice Program

The inservice program was made up of two main parts——the work=-
shop for teachers at the beginning of the séhaai’yeaz and the series
of inservice meetings during the fizs? seméstéf. The first part of
every workshop was always an activity for teachers; its purpose was
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 abaut an hour and a half,
and over two-thirds of that time was spent working on the activities
and then discussing them.

Partlclp ts were asked to evaluate the meeting in terms of the

value of the information presented and the qual;ty 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

[n3

quality of the presentation was high. While it was no always pos-
sible to identif fy which of the respondents were teachers, it appear—
ed that at least some of the low ratings came from administfators
who were more interested in factors such as the cost of materials
than in how DMP could be used to implement an activity aﬁpréaeh to
learning mathematies. Thus the activities were judged to be appro-
priate for teachers, and, after minor revisions based on the results
of the ?ryaut,-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 warksﬁcp for exper-
ienced DMP teachers. Informal feedback from the teachers at that
workshop resulted in a resequencing of the presentation on DMP assess-

ment, but the other parts of the program received favorable re spons

from the teachers. The only 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 encoura igement they needed, and where the
teachers provided the writer with feedback on how ghé materials
should be revised. Experienced DMP teachers were interviewed about
the value of ﬁhese inservice: meetings. These teachers stated that

regular inservice meetings were ver y useful in helping teachers to

\I-“-

make appropriate use of the materials. The teachers emphasized that

DMP and its activity approach are so different from the usual mathe-
matics program that teachers need time, help, and r surance -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.

n summary, the tryouts of the various compo ﬁEnES of the in-
service program generally indicated thgt each component was appro-
priate for helping teachers implement amw activity approach to learn-

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

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

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

he

rt
™
I—‘ll

nservice program appeared to be nec essar ry and the design de-

)]

cribed in Chapter 3 was carried out in the main study.
i
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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 informsl,
and since they were to ‘be carried out by experienced interviewers
from the field test staff, no pilot testing was necessary. The

questionnaires were tried out with experienced DMP teachers from

raditionally organized schools. The responses

r

both multiunit and
on the questionnaires and conversations with teachers indicated that
some itéms were not clear, so the quéstiannaifeé were revised twice
before being used in the main study. But the most extensive of the
tryouts involved the observation schedule and tﬁe observation pro-
cedures.

The observation schedule was initially tried out with eight

\I"ﬂ'

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

tigator and two associates who became the observers for both the
pilot Stud?iénd the main study. During the tryaﬁt, the two Gbser%
vers and the investigator refined the Dbsérvaticn schedule and
eilﬁlnatéd-as many of the ambiguities aﬁdrdigagré ments as possible.
These iisagreements inevitably a,is whenever one attempts to de-
scribe something as complex as teaching, and they raise the problem
- of the reliability of procedures for me ng teacher behavior.

Many different techniques have been proposed for estimating the

reliability of observation pra cedures (McGaw, Wardrop, & Bunda, 1972)
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The first consideration, and the most impcréant 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 énalysis of variance model have not been met (Claus,

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

H
m

measure the relisbility 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 faf 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

2

L

observations where the two observers gathered data simultaneously
on each of the eight/experienced DMP teachers; the observers agréed
on 416 items out of 460 for a percentage agreement of 90.4%. The
paéttest was conducted during the last round of observations at one
of the schools involved in the study, and included three observations
(60 itemsj. The inter-observer agreement for the posttest was 91.7%
(Table 1).

The level of agreement between the EWQZOESEIVEfé compares favor-

ably with that found.in other studies of teacher behavior. The high
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TABLE 1

INTER-OBSERVER AGREEMENT

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 3 3 55 60 - 9L.7%

percentage of agreement resulted from the fact chaé most of thé items
on the observation échédula focus on spécific behaviors that can be
€asily identified. The disagreements between judges that did oceur
tended to come from those itemé which are labeled in the schedule as
"higheinference" (Rgsenghiﬂé & Furst, 1971). F9r these items the

- observer had to make a judgment about a series Df events rather than
about one specific behavior, In item TIIié,'fer example, the obser-
ver had to judge the clarity of the teacher's presentation. While

it is difficult to make these high-inference juégmentsvreiiably,

they are important criteria of teacher effectiveness and .deserve to

,Da;ayﬁn‘gherﬁerfgrmgnce 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 DMP teachers.

These three teachers were chosen for several reasons, First, the



developers of DMP, who were well acquainted with these teachers,
generally agreed that each of them impléménted an activiﬁy éppraach.
in at least a minimally adequate way. Second, since the three teach-
ers varied greatly in their teacﬁiﬁg style,'théy pf@vided'an oppor=
tunity to test the ability of the evéléétian procedures to distiﬁ—
guish between teachers who used different teachingﬁtechniques.
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
teagheré could be cémpaféd with previous knowledge of their perfa#m=
ance, thus pra%iding a useful check on the validity of the evalua-
tion procedures. ‘

Each of the three teachers was observed from -seven to thirteen

times; the observations occurred on three to five different daysl
The observation procedures followed in the pilot studj weré thé‘samé
as those in the main study--the observers spent the first few days
gathering information on student reaction to the materials and latér
began recording their observations on teacher behavior. Later in
the semester, after the absefvaticns wvere cdmpleted, the teachers
filled out Questionnaire A.

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

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

RATIMGS OF PILOT STUDY TEACHERS ON SEVEN OBJECTIVES

_Number of teachers rated

Objective* Mastery Ngﬂﬁmagtery Iﬂ&éﬁcluéivé

6 2 0 !

9 2 1 0
18 1 2 0

20 0 3 0
2 2 v 0
22 2 1 0

24 2 1 0

* These numbers refér to DbjectiVES in Appéndlx A.

inconclusive rating. During the three days of observations on this

‘have been expected or faquiréd—

| teacher, no situation arose in which this particular behavior would

Thus it could not be determlned

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

nlons when 1t wini appropring e,

Two ol the teachery were very skilled at problng #tudent. 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 behavier during only about half of
the observations, and thus ;eceived 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 b351s Df aéhié%anent were generally not achieved
by the three teachers cansidered her These téachgré éid'nct attempt
to individualize 1n5tructiﬂn by forming groups of students who needed
to work on the same to ics (DbJE ive 20); as a result they had less
need for detailed records of student achieverent (Objective 18), énd
only one teacher kept such records.

One teacher did not appear to know that each activity in the DMP
Teacher's Guide was deéigned to teach specific objectives (Objective

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

directing them to a new task when they finished .an act1v1ty (Objective
22). While all of the teachers selected actlv;ﬁles in an appropriate
sequence, one of them could not identify the various options that DMP
teachers a%e encouraged to exercise iﬁrchacsihg and sequencing activ-
ities (Objective 24).

"Of the 24 Dbjectives, one teacher demonstrated 23, another 21,
and the third 18 Qf the desired behaviors. These results indicated
that the evaluation procedures enabled the observers (wha had net

known these teachers previously) to make judgments about the teachers'
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performance ;hét conformed to the opinions of the develapersﬁaf DMP,
who had been associated with these teachers for over a year. While
each teacher was implementing an activity approach in an adequate
way,zthe differences among the teachers were identified by the eval-
uation procedures, and the correspondence between the evéiuatién
results and the opinions of DﬁP developers provided a useful, ﬁﬁaugh
informal, check of the validity of the assessment.

The data on the three successful DMP teachers indicated that
the mastery level of 75% (i.e., ESSigﬁiﬁg a mastery rating to a
teacher Wha-demcnstrated the desired behavior in 75% of the obser-
vations where it was appropriate) was useful f@f,diffefentiatiﬁg
among teachers., EAlSD, the pilot study showed that a:teacher could
be rated mastery or non-mastery on alﬁgst‘evéf§ abjecfive by the end
of seven observations; an inconclusive rating was used only once.
Reducing the number of observations of thése-teachefs to fcufiar five
would have had no effect on the ratings for mcsﬁ objectives; however,
fcf-thcse objectives (4, 6, and 22) which were freqﬁently not obser-
‘vable during the pilét study, a reduction in the number of Dbsetva—
tions would have rasulteﬂ in an ‘increased number af.ingcﬂclusive :
ratings. But since Objectives 4, 6, gnd 22 are not the most impor-
" tant of tha.cbjeczives, and since gatheriﬁg seven or more observa-

.tions on each teacher would have involved extra costs in money and
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‘able to obtain four or five observations on each teacher and to

expect a somewhat higher acéurrence éf,incgnclusive r;éings in the
main study.

On the basis of the observations made in the piiot study it
,pp eared that a teacher should be observed Dn‘at least thrée dif—
ferent days before a rat;ng of mastery could be assigned. This
was a matter(af,judgﬁent based on the expéfiencé gained éﬁring the

: pilot study; a sample of only one or two days of observations seemed
too small for assessingrteacher behavior. The véflety of tasks and
instructianal procedures used in an activity approach make it par-
‘t;euiarly important that abservations be carried out on more than
two days so that a sufficient éaﬁﬁie of the various procedures can
be ébservéd;

The pilot study of the eight éKpEfiencéd DMP teachers was very
useful in veriffing that the evaluation procédufes outlined in the
previous chapter could be applied réiiably. In addition, the data
collected on the three suécéssful DMP teachers in the pilot study
helped to establish the validity of the data gatherad in the main
study. Therefore, the avaiuatlan pracedufes were applied in the
main study accarding to the plans af the dEsign. EEEldES verifying
the applizability of the evaluation procédures the experience gained
in the pilot study made it pcssible 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
iearning mathematics in at least a minimally adequate way. The next -
section of the paper will discuss those criteria.

The Perf@tmance_érite;ig

One of the purposes of the pilot study of the evaluation pro-
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 tégchers, along with th goals of the .

“developers af-DMP, were used in Seﬁging desired performance levels

or performance criteria for the teachers in the main study. 1In order
to determine the effectiveness of the inservice program, the teach-
ers' performance would be compared to these cfiteriag not to a con-
trol group, and judgments abéut the inservice program would be based
on that comparison,

The performance criteria were deﬁermiﬁgd in relation to the
first two questions Gfl;he study, as stated in Chapter 1. The first
-question asked for the proportion of the teachers that would achieve
each ijecéive of the inserviee program. For the-insarvice program
to be judged a success, it was determined that 90% of theAteaéhers
should teach tgéafd the oijetives fcr DMP stucdents (Dbjectivél)S
provide the printed and manipulative materials needed for the activ-
ities (Objective 2), and demonstrate their own mastery of the objec-

tives for DMP students (Objective 16). These three objectives are
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the most érucial, and they will be referred to as Category A objec-
tives (Table 3). '

Since Cétéggry A objectives are so basic to a teacher's imple-
mentation of an activity approach to‘learning mathématics,rthe§
were assigned the criterion level éf 90%. Every objective not in
Gategpry A was assigned the criterion level of 80%. Objectives not
iﬁ 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 sucéessfﬁl ingérvice pfoafam
would result in 90% of the teachers in the study .receiving mastery
ratimgs on each of Objectives 1, 2, and 16Y(Category A), and 80%
of the teachers achlev1ng mastery of each Gb ctive not in Category
A (Table 4). 7

The second question Stated 1n Chapter 1 asked for the proportion
of the teachers in the study that would implement an activity ap-
proach to learning mathematics. ~Before this questionizan be an-
swered, it is first necéssary to state the criteria for judgiﬂg
whether a teacher's perfor néeireprésénts adequate implementéﬁigﬁ”
of aﬁ agtivity approach. The moét important objectives in making
-this judgment are again those iﬁ‘égtegcry A; a teacher should achieve
~all three of the objectives in Caé%gofy A in order for that teacher's
perfo;manée to be considered Eégféfactory. In addition, a teacher

who implements an actlvity appro ,ch should achieve the ijectlves in
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Category  Objective

TABLE 3

Abbreviated statement of objective

teaches toward DMP student objectives
provides printed and manipulative
materials

demonstrates mastery of DMP student
objectives '

11

17

focuses on the problem or objective
of the activity

asks fo: validation of statements

questions rather than lectures
uses small groups, pairs, etc., as
recommended

describes mathematical processes
groups students according to assess-

ment information

TABLE 4

PERFORMANCE CRITERIA FOR JUDGING THE INSERVICE PROGRAM

777.0bjg;;ive§7£pg.DMP Eé;éﬁéféﬁ"’ L Cfi;g;iéﬁ;léﬁeif

Objectives 1, 2, and 16
(Category A)

Objectives not in Category A 80%
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Categary B (Table 3); that is, the teacher should focus on the prob-
lem or objective Df the activ;ty (Objective 3), ask for validation
(Objective 9), question rather than lecture (Objective 10), use
small groups or pairs as tecamménded'fébjegtive 11), describe the
mathemat;aal processes emphasized Ey DMP (Dbjéztive 17), aﬁd group
students aacordiﬁg to the assessment infarmat;an (Objective 20).
However, on the bas of data from the pilat studies and judgments
by the developers of DMP, it,séemedxthat teachers cauld do an ade-
quate job Gf implementing an activity appraéch to learning mathe-
matics by achieving only five out of the six Dbjectiﬁes in Category

. Theréfafe, achieviﬁg mastery of all‘CatggDry A objectives and
all but one af thg Category B objectives was considered\satisfactgry
performance by DMP teachers.

One variation in this set of criferia was made for teachers who
were not in multiunit schools. Objective 20 is much easier to
achieve in multiunit schools Whéfé-thé organizational arrangéments
provide the flexibility neeﬁed for grouping students on the basis of
achievement. Therefore, Dﬁjégtive 20 was not considered when judging
a teacher from a non-multiunit school on objectives in Category B.
Table 5 presents a summary of the performance g?iteria used in de-
cidiﬂg whether a teacher's implementation of DMP's activity approach
was adequate. Of course, objectives that were not included in

Categories A and B were still desired outcomes of the 1nservice
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program, even though they were not part of the criteria used in

answering Question 2.

TABLE 5

OR IMPLEMENTING AN

ERFORMANCE CRITERIA F
TO LEARNING MATHEMATICS

CTIVITY APPROACH T

==

Teachers ' Performance criteria

Multiunit All objectives in Category A%
Five out of six objectives in Category B*

Non-multiunit . 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

will discuss the conduct of the study.




Chapter 5

THE CONDUCT OF THE STUDY

The pilot studies reported in the previous chapter provided
some gvidénce of the appropriateness of the inservice program and
the evaluation pfagedures, the two ﬁainqelements of the design of
the study,. Therefore, the study was conducted according to thg
original plans as discussed in the desgign reported in Chapﬁé: 3.
However, because of the needs of ‘the ?artieularéschgcls and teach-
ers that participated in the study, there were some variations in
the inservice program. These variations will be reported in this
chapter,xalong wiﬁh iptiﬂn of the partlcipants in the study
and the details of the application of the evaluation procedures.

Parti gipgting 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 DMP, Eight schools were chosen to participate in the fieid test==
four multiunit schools ff@m rural and suburban areas of Wisconsin
and fguf inner-city sehaéls from Milwaukaé ané Chicago. Schools with
widely varying ;haracteristics were chosen so that the DMP field test

would include students with markedly different backgfouﬁds

65
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.The multiunit schools. These schools all followed a multiunit

organizational pattern similar to that in Figure 1; students in the

school were divided up into uﬁ f 50 to 150 children, and each
unit was taught by a team GEAEWD to six teachers. Two of the schools
had kindergarten units that were separate from the first-grade stu-
dents, and in the other two schools kindergartens appeared to oper=
'ate)faiz;y autonomously withiﬁ the uﬁit* this seems to be a natural
Sltuatian caused primarily by the fact that k;ndergartners attend
school only half- days. Except for this spéglal 1ndapandeace of the
kindergarten teachers, tﬁe teams tended to operate accardiﬁg to the
recommended practices for the muitiunit school. (See Klausmeier,
Qullllng, Screnson, Way, & Glasrud, 1971, for a camplete dascrip—

All of the multiunit schools had had previous contact with the

Wisconsin Research aﬂd'Dévelgpment Center, but none of them had been
involved with DMP. Three of the four had been in operation as multi-

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

the fourth was new to the multiunit organization. All of these
schools had had special trainiﬁgvgragrams in multiunit cperations,
iﬂéluding particularly the use of behavioral objectives and assess~
ment procedures faf grouping studenﬁs on the basis of achievement.
In these schools teachers dld not always work with the same group
of students, nor were they always in thg same QlaSSfQD?g

The students in the multiunit‘schgals came mostly from white

el Yty
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middle-class homes in small towns or subﬁrban—like areas of larger

cities.

The inner-city schools. In contrast to the multiunit schools,
all of the inner-city schools were organized inta'selfﬁcantained
classrgcms, where teachers worked with the same students throughout

the year rather than sharing thé'téaﬂhing'feSPOﬁsibiiities:asvmem=

bers of a team, None of these schools bad had any previous contact

with the Center.

In three of the schools, almost all of the studénts were black,
while the fourth had a sSubstantial numbar Df Spanish speaking stu-
dents along w;th memb&rs of several cther EthﬂlQ grnups_j Each school
had an integrated fagulty_ The neighborhoods served by the SQhGOlS

were ﬁénerally of low socioeconomic status.

Teachers. At the begiﬁniﬂg of the school yéar there were 40

¥

women in tha-aight schools who were eaching at the leval Df kinder=
_garten or first grade; ali of these teachers égreed to partlc1paté
in the field tégt- of these teachers, 21 taught in multiunlt school
and 19 in inner-city schools. Dufing the study, twaffirst=grade
teachers left their pasltians, one f eéch type cf gchcol' this
left 38 teachers as- participants in the study (see Table 6), a mor-
tality rate for the experiment of only 5%,

All Qf.thé teachers in the study had at least a Bé:helar's de-

gree, and three of them had ‘completed their Master 5. Some received

their degrees as early as the 1930's, wh;la others were 1971 graduates.
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TABLE 6

PARTICIPATING TEACHERS

" Description Multiunit School . Inner-city Total
_ School __

All K-1 teachers 21 19 40

Teachers who changed
employment during
study _ 1 1 2

Teachers included
in the study 20 ' 18 38

The teachers varied widely in age and in years of teaching ex-
perience. 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 gréde level for the major part-af the past.fiva years,

Fréﬁ this description of the teachers, it appéaré that they are
not unusual in their educationail bagkgrﬂunds age, Or years Df‘EKpEEE
ience. 1In fact, they seem_té be qui;é similaf on these characters
istics to the teéchers studied by Goodlad, Klein, and Associates

(1970) in their investigation of teacher practices. Relationships

between teacher performance and these (and other) teacher charac-
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teristies will be reported in Chapter 6.

The Conduct of the Inservice Program : i

The inservice program was‘generally Earried:out according io
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 wéfkshop could not be held on
successive days. In Eﬁe 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 agenéa 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 recéived only a one-
day workshop. The staff member spent from two to four hours consult-
~ing with each teacher during the first half of the semester. Second,
the schedule of inservice meetings in these schools was extended to

presented a video-

]

include two extra meetings. One of ‘these meeting
tape of an e%periénced DMP teacher ééﬁéucting 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 DMP, particularly the geometry, was dis-

cussed in an attempt to ccmpedsaﬁe 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 gtcended the
workshop that lasted only one day, teachers who did not attend a
workshop at all wéfe provided with extra consulation time by a staff
member. Of the seven teéchérs who were absent from their workshop,

all but one taught in the same three inner-city schools that had had
the cﬂe%day:wcfkshop (Table 7), so these teagha;s were already re-
ceiving ccmpénéatory traiﬁing. Téaghers who missed an inservice
meeting were also givan-extfa help. This was not a major part of

anyone's training, however, since no teacher missed more than one

of the four main inservice meetings.
TABLE 7 -
ATTENDANCE AT THE SUMMER WORKSHOP

Teachers Number Absent Number Present Total
Multiunit 1 19 20
Inner-city ' 6 12 _ 18

Total 7 31 - 38

Most of the teachers participated-in the field test quite will-

ingly, but some teachers indicated during the inservice meetings that
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they had not wished to become involved. There were two groups of
teachers who expressed these reservations. Onpe group included

eight of the thirteen kindergarten teachers; these eight teachers

programs which they had designed to teach their children the mathe-
matics that they believed tnrbe 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, particu;arly since DMP 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 inservice pragram,xand even
though they were somewhat skeptical initially; they were-williné‘és
give DMP m;tgrials a fair try in the classroom,

The other group who expressed some reservations about partici-

14

pating in the field test included all six teachers from one of the .
inner-city scheols-- These teachers indicated that the school ad-
ministration had given them little choice in the‘décisicn ﬁc partici-
pate in the field’test, and some of them were reluctant to use DMP
and its activity approach to learning mathematics. One' teacher ex-
pressed a fear of being sued if she let children ﬁse maﬂipulat;ve
materials and they hurt themselves. And in her view, feadiﬁg was

more important than mathematigs, so she preferred to spend her time




on language development. However, most of the teachers in this
inner-city school, in spite éf their reservations, participated
willingly in the inservice meetings, and by the end of the i?—
‘service training period, all but two of them were using DMP
materials regularly in their classrooms. The thange 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 them were present for the mid-year work-
shop in January.

- Both of the groups of teachers who had reservations about
implementing DMP and its activity approach to learning 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 studgnts 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 DMP.

In summary, the conduct of the inservice program generally
followed the design pfesentéd in Chapter 3; the differences Eetween

the design and the conduct of the inservice Progran resulted mostly
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from the pfcblemrcf scheduling the inservice workshop in three
inner-city schools. The teachers generally reacted favorably to

. both the workshop and the iﬁservice meetings. Eighty-three per-
cent of the teachers who responded on Questionnaire C indicated
that they had found the wc%ksbcp to be a useful experience, and
85% of the teachers gave the inservice meetings a positive evalua-
tion. It was alsg the cpinian of the observers that the inservice
meetings were successful in providing encouragement and support
ment DMP and its activity approach to learning mathematics.,

As the inservice program Eﬂdeﬂ,rthé evaluation procedures were
begun. The next section of the report describes the application
of the procedures designéd to evaluate the effectiveness of the
inservice pfcgrami

The Appliggtion‘pf}ghe Evaluation Procedures:

The evaluation procedures were carried out accordirg to the
spezificétians_af the design. Data were gathered by observation

and questicnnaire 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 ﬁhe evaluation procedures.

BQEH éf the observers were experienced teachers of secondary school

mathematics, both had Master's degrees, and both were graduate stu-
, » o
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dents at the time of the study. The observers co nducted the in-

service meetings, and also assisted in the workshops. They were
very familiar with the materials that the téachers were using in

the field test. For a record of the observers' activities, see

The observers saw 27 of the 38 teachers on all four ohser-

‘vation days, "nd 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 observations 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 téachérs:Were observed on four or more occasions. No
teacher was observed more than three times on a gingle day.

The inser.ice and evaluati an!wark was shared about equally be—

tween the two observers (X and Y), although one observer (Y) did have

+

‘tc leave the study halfway thréugh the fourth and final round of ob-

. servations. Qf 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 fau@d in Table 8.

in addition to the'?:etest d posttest ¢f inter-observer agree-
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TABLE 8

SUMMARY OF OBSERVERS' ACTIVITIES

~ Number of Mean Number of
Observer Observations - _Observations per Teacher

X 101 2.66

Y 89 2.34
Total 190 5,00

ment 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
judgéd 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 obseryer generally made

15 to 20 iudgments per observation as he determined whether teacher
perfafméﬂce was satisfactory or unsatisfactgry on the objectives that
were appropriate at that time. Of these 15 to 79 judgments per ob-
,érvatign, Observer X éveraged 1.1 ju&gments of unsatisfactory per-
formance, compared to 0.6 for Observer Y. These differencas éauld
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

?hcse frequent absences prevented Observer Y from seeing them were
a rich source of unsatisfactory performance for Observer X. Elimina-
ting these two teachers would reduce the ratio for Observer X to
I.0"while leaving Observer Y's ratio unchanged. These types of
variations in what was observed méy account for the differences be-
tween observers, or these diilsrences could have resulted ffam 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-snalysis of the data from the pretest and posttest of
inier-observer agreement indicated that no differences in the number

of judgments of inadequacy existed on either test. However, in

i
i

servers during the study on what constitutes unéa;isfactcfj per-
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formancg, it would be important for the observers to have seen

each teacher about-the same number of times. Data indicating the

. distribgtian 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 L3
Twice more by cne observer than the other 12
Three times more by one observer than the other 3
Four times more by one observer than the other 1
Total Number of Teachers 38

times that the teacher was observed by X and the number of times she
was observed by Y was no more than two. ‘Thérefgre, even if there
were slight differences between the observers on judging unsatis-
factcry perfcrmance, and the tests of 1ntersobservef agreement indi-
cate that there were not, these differences would have been dis-

tributed fairly cvenly over the teachers In the dtudy. Thus any

differences that might have existed between obgervers should have
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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-
teréd during a half-day workshop; these wafkshapsvwerg held during
January and February aftef all the observations had been cémpléﬁed.
The main purposes of the ﬁid=year workshop ﬁere to gather data from
the teachers, to discuss with the tea;hers the resulits 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'
knawledge=gf the materials, it was emphasizeﬁ that the teaciers
should respond independently; they generally did, althcugﬁ testing
coﬁditians were often 1355 than ideal. Questilonnaires B and C,
which géthered infarﬁaﬁian on the teachers' background and opinions,
were given to the teachars, during the mid-year workshop. In order

to keep the workshop from becoming too long, the teachers were given

B and C by mail. All but two teachers returned the questiomnaire 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 acéérding to the procedures outlined in Chapter éi

In summary, the application of the evaluation prGéEdHTESEE:
observations, questionnaires, and iDtEfViEWSEEfDlIGWEd the
specifications of the design of the study. The results of the
evaluation of thé efféctivéness of the inservice pragrai are re-

ported in the next chapter.



Chapter 6

RESULTS

D

In order to evaluate the effectiveness of the inservice pro<

-

gram, data were gathered on the performance of all 38 teachers in
the study. Following the procedures described in Chapter 3, each
teacher was given a ﬁastery, non-imastery, or inconclusive rating
on each of the 24 objectives listed in Appendix A. This chapter
reports first the rétings 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 sumrary 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 questioﬁé of this
study,sas'stated in Chapter 1. Thérefore, the data are further
analyzed and pfesentgd 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 ali of the teachers in the
séﬁdy chose to do activities that would help students achieve the
objectives of tﬁe program (Objective 1) and to provide the materials
needed for the activities (Dbjectivéé2). 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- Magtery  Non- Incon- -
_mastery clusive __ mastery clusive

- — ____Objective 1 L
K 6 0 0 ; . .
1 14 0 0 8 5 "
- — _Objective 2 . . N
K 6 0 0 7 0 0
1 14 0 0 9 1 N
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grade, inner-city teachers did not receive mastery ratings cﬁ 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
ralways 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' strugtﬁriﬁg comments. Most teachers did focus the activ-
ity on a problem or an objeective (Objective 3) and explained the
activity clearly (Objective 5). However, the teachers did not do
as well on relating the 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

less than five.

The data on objectives related to teacher-studesnt interaction
éfé 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.



TABLE 12

TEACHERS BY GRADE LEVEL ON OBJECTIVES 3-6

Grade Multiunit Teachers Inner-city Teachers
Mastery Non- Incon- Mastery Non= Incon-
_ _mastery clusive mastery clusive

___Objective 4

2 4 0 3 1 3

8 0 6 5 3 3

0bj ective 5 o

6 0 0 7 . 0 0

13 1 0 8 1 2




TABLE 13

RATINGS OF MULTIUNIT AND INNER-CITY
TEACHERS BY GRADE LEVEL ON OBJECTIVES 7-10

Grade Multiunit Teachers Inner-city Teachers
Mastery * Non- Incon- Mastery Non~ Incon-
mastery _ clusive mastery - clusive

__Objective 7 . _

Objective 8

K 6 0 0 6 1 0

1 14 -0 0 7 3 1

_Objective 9 ] o .

1 0. 4 3 0

-
.

1 9 5 0 . 5 0




While these differences do not involve a large number of teachers,
the ratings indicate scme 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 ﬁeachers in multiunit
schools achieved this objective fairly consistently. However, al-
most all teachers chose to use questioning and discussion techniques,
as opposed to lecturing (Objective 10).

Most teachers organized thelr classrooms appropriately for an
activity approach. They had children work in small groups when
appropriate (ébjective 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. 1In addition the teachers
usually éilgwed children to move purposefully about the room (Objec~
tive 13) and to iﬁtéfact with other children while working on activ-
ities (Objective 14). Teachers also arranged their rooms Aappro-
priately for an activity approach (Objective 15). Tablé 15 -includes
the data on Objectives 13-15.

As Table 16 indicates, the teachers had no difficulty in master-
ing the mathematical objectives of their stuaénts (Objective 16).
However, teachers did have some difficulty in describing the mathe-
matical processes emphasized by the materials they were -using (Ob-
jective 17). Again, kindergarten teachers in ﬁultiunit schools did

somewhat better than the other teachers (Table 16).
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TABLE 14

TEACHERS BY GRADE LEVEL ON OBJECTIVES 11-12

Grade Multiunit Teachers y Tnner-city Teachers

Mastery Non- Incon- Mastery Non-
__mastery clusive _______mastery

Incon=
clusive

__Objective 11

K 6 0 0 7 0

1 14 0 0 9 1

__Objective 12
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TABLE 15

-RATINGS OF MULTIUNIT AND INNER-CITY
TEACHERS BY GRADE LEVEL ON OBJECTIVES 13-15

o

Grade

Multiunit Teachers Inner-city Teachers
Mastery Non= Incon- Mastery Non- Incon=
___mastery clusive _ ____mastery clusive

Objective 13 — .

b

6 0 0 7 0 0

14 0 0 9 0 2

Objective 14

6 0 0 7 0 0

14 0 0 9 -1 1

_Objective 15

=

6 . -0 . 0 7 0 0

% 0 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- Incon~ Mastery - Non- Incon-
’ mastery clusive

_mastery clusive

Dbjg;ﬁive l6

0 0

, 0 8 0 3

Objective 17 )

10 3

7 o 7




89

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—gfldé
teachers in inner-city schools often did not assess students ané keep
records of student achievement (ijéctivg 18), and most inner»éity
teachers could not adequately describe the purposes of tﬁa various
assessment instruméntsgcabjectivg 19). First-grade teachers in mulwsi-
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. Dply a few teachers were ob-
served Wﬁen demonstrating mastery of Objective 22, which dealt with
re-directing students when they fiﬁiéhedvan activity. While no group
of teachers did particularly well on classifying a hypothetical set
of students intu tiose who had achi-:ved the preraquisité behaviors
for a topic éﬁd those who had nét_(@bjective 23), first-grade teachers
did slightly better on this DEjEétiVE 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

o
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TABLE 17

RATINGS OF MULTIUNIT AND INNER-CITY
TEACHERS BY GRADE LEVEL ON OBJECTIVES 18-21

Grade Multiunit Teachers : Inner-city Teachers
Mastery Non-— Incon- Mastery.  Non- Incon-
__mastery clusive ___mastery' clusive

Objective 18

L]
o
[

K 4 2 0

1 12 0 2 5 5 1

Objective 19

K 4 2 0 3 4 0

1 13 1 0 5 5 1

Objective 20

o 4 3 0

bod
[
£

1 12 2 0 4 ' 7. 0

Objective 21

K 4 2 o 1 5 o1

o
o
o0

0 4 6 1




TABLE 18

RATINGS OF MULTIUNIT AND INNER-CITY
TEACHERS BY GRADE LEVEL ON OBJECTIVES 22-24

91

Grade

Multiunit Teachers Inner-city Teachers
Mastery Non- Incon- Mastery Non- Incon=
___mastery clusive __mastery clusive

Dbjgg;ive ggﬁ

K 2 1 3 1 1 5
1 3 -1 10 1 o1 9
_ _ ___ Objective 23 i
K 3 3 0 3 4 0
1 9 5 0 6 5 0
- R ____Objective 24 _ i}
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sequencing the activities that were included in the teachers' ma-

térialsi

o]

his section of the chapter has presented a summary of the data
on teacher performance for four groups of teachers--kindergarten énd
first grade teachers in multiunit apd ignetséity schools. In the
next section the data will be charééteriged in terms of the three
main questions of the study. A These questions were originally stated
in Chapter 1; they are repeated below for the convenience of the
reader.

Question 1l: What proportion of the teachers
achieve each objective of the
ingervice 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 té or different from the identi-
fying features of non-adopters of other
innovatiané?

Data on Question 1

oy

The effectiveness of the inservice program was measured by




determining how many of the teachers achieved the objectives re-
léted to implementing an- activity approach to learning mathematics
(Appendix A). This section of the paper answers Question 1 by re-
porting whether the criterion lévels set for the inservice program
were reached. These criterion 1evelé were - as follows: 90% of the
~teachers should master Objectives 1, 2, and 16, and-BDZ should mas-
ter all other objectives.

.The results of the study are reported in terms of the number
of teachers who received a maézery rating‘cﬁ each objective. Impor-
tant differences between subgroups of the teachers will ba pbted
when they occur.

Use of DMP materials: Objectives 1 and 2. Almost all of the

teacheré 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 aitivities bejective'Z)i Thus
the teachers reached the ~riterion level of 90% on each of these
objectives (Table 19). Both objectives were assessed by observatiom.
One teacher received a non-mastery rating on each of these ob-
jectives; she indicated that after more thanm 30 fears of teaching
and with reti%ement near, she had no desire to become "active" ig
any "activity approach." She was observed teaching mathématics only
once; on the other occasions when an obsarver waé Present, she did

not teach any mathematics at all. Another teacher received an "ip-
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TABLE 19

TEACHER ACHIEVEMENT OF OBJECTIVES 1 AND 2

_Objective 2

- Objectiy — ot 2
Rating Number Percent Number Percent

Mastery 35 92.1 ; 36 94.7

Non-mastery 2 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, aga the prcﬁedufes of the
study :equiféd at.ieasﬁ th:ge.cbservatigns Eéfgfé a mastery rating
could be assigned. Tﬁé&é two teachers will always be included in
the non-mastery or incaﬂelusi;é categories for objectives .assessed
by observation.

Sttg:turiﬁgrcgmméﬁts; VijgctingVBsE. The four objectives

that involved the teachers' structuring comments were all assessed
byraﬁséfvatian. The results of thé,gbgéfvatiaﬁs indicated that the
inservice program was successful in hglping-geaghe:s 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,



teachers had usually prepared well enough so that they could explain
the aétiiity in a clear and well-organized manner (Objégtive 3).
The criterion lavel of 80% for these two objectives was surpassed in
each case (Table zé)i

However, the 80% criterion level was not reached on two other
objectives that ﬁaal with the teachers' stfugtﬁring comments (Table
21)3 Only 477% of the teachers related the activit§ 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 symmetry, for ex-

ample, was not related to ygsterday's work on paper folding,

TABLE 20

TEACHER ACHIEVEMENT OF OBJECTIVES 3°AND 5

- Objective 3 :: _____ Objective 5
Rating Number Percent Number Percent

Mastery 36 94.7 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 ehil-

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

= Gbjective 4 Objective 6 __
Rating Number Percent Number ‘Percent

Mastery 18 47,4 19 50.0

Non-mastery 8 C21.1 0 0.0

Inconclusive 12 : 31.6 19 50.0

the reasons that this objective was not achieved mafe often is that
mathemaﬁiés class periods ténd to be short. By the time a teacher
'intf@duges an activity, bfaaks.thé.élass into small groups to work
on the getivity, and moves from group to group asking and answering
questions, the class period is over and there is no time left to
discuss with the children what they 1earnédi Short class periods may
be app:gpriate for drilling children in arithﬁétic, but in an activ%
ity approach, longer class periods appear to be more desirable, since
they would provide additi@nal_éppgftunitiés for extended discussions
of mathematical topics by children and teachers.

Many of the ratings on Objectives 4 and 6 éere inconclusive, as

was predicted on the basis of the pilot study. If more observations
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have received mastery ratings on Objective 6.

,Tegchér—sgudentAintg:actian;, Objectives ?slGi The four ‘objee-

tives dealing with teacher-student i interaction were related to the
teachers' use of student ideas, their EEﬁdency to criticize, and
their questioning techniques. Aii four of these objectives were
assesseﬁ by ﬁbsezvatian.

The research on classroom interaction, summarized by Flanders
(1969), indicates that ane charaﬁterlstic af effective teachars 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 étudy met ‘the criterion level of
80% for Objective 7, although multlunit schncl teachers tended to

" receive more mastery ratings than inner-city téaghers (Tabla>§23.

Objective 8, which deals With'teacher criticism, is another be-
havior that tends to be related to student achievement. Over 80%

“of the teachers azhievéd this ‘objective, but again there were dif-
ferences bétween multiunit and inner-city schools, where a feyw teach-
ers tendeé to be overly critical of student performance. One teach-
er, for example, was heard berating a studen; during mathematics class,
telling him that what he had done was stupid. The differences in

é tgacﬁer criticism found in this study (Table 22) are consistent with
the résults of Goodlad, Klein, and Associates (1970, p. 92), who found

less freedom and harsher diseipline for children in inner-city class-
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TABLE 22
TEACHER ACHIEVEMENT OF OBJECTIVES 7 AND 8

. Multiunit Teachers Inner-city Teachers  All Teachers

Rating Number Percent = Number .. Percent Number Percent

Objective 7

Mastery 19 95,0 12 66.7 31 81.6

i — e - _—

Non-mastery 1 5.0 5 27.8 6 15.8

[

Inconeclusive 0.0 1 5.6 1 2.6

Dbjegtivé 8

Mastery 20 100.0 13 72,2 33 86.8

' Non-mastery O 0.0 4 C 22,2 4 10.5

Inconclusive O 0.0 1 - 5.6 1 2.6

rooms.
Another aspect of classroom interaction is the teacher's ques-—
tioning behavior, Objective 10 assessed whether the teacher used
questioning and discussion tecﬁniques, rather than lecturing; al-
mont bl teachers dbd (Pabile 28, Hnwvvv?, ey Tenchers dbd not
follow their questlons by asking studénCS to validﬂt; or justlly

their answer (Objective 9). Instead, the tendency for some teachers
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TABLE 23

TEACHER ACHIEVEMENT OF OBJECTIVES 9 AND 10

T Ohjective 9 Objective T4
Rating Number - Percent ~  Number Percent

Mastery 24 63.2 - 35 92.1

Non-mastery 14 = 36.8 1 2.6

Inconcluzive 0 0.0 -2

Wés to ask a éuestian,'aezlare the answer right or wrong, and ask
'anGther (or the same) questiqn of a different student. A number of
teachers appeared to be unwilling or unable to giye up théi% role as
the authority who tells children what is mathematically cartect.ar
incorrect rather than helping children develop their own abiiitygto
validate mathamatical statements. Data on Objective 9 are included
in Table 23; the criterion level of SQZ 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. | |

Organization of the classroom: Objectives 11-15. An activity-

approach classroom has certain environmental characteristics: the

children often work in small groups (Objective 11), the teacher is
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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), and the classroom is arranged

so that groups have a place to meet and work (Objective 15). Only

each of which was assessed by observation.
While some of the teachers Expreséed doubt that students in
the primary grades could work together profitably in small groups,

h

3]

most of them did organize the students into groups according to

.

recommendations for the activitiesv(ﬂbjéctiﬁe 11).. Some of the teach-
ers expfessed chsiﬂerable surﬁ:ise at how well their students could
cooperate and learn without the teacher being directly involved.

After éfganisiﬁg the children into groups, the teacher was expected

to move from one group to another in order to ask and answer ques=
tions (ijective 12). The grita#i@n level of 807 was exceeded for
both of these objectives (Table 24).

In an activity-approach glass:gom? éhildrén ghéuld be allowed
to move about the room to gag the materials that they need for solv-
ing the prgblems-thét are being worked on in the activity (Objective
13). Also, teachers were asked to allow children to discuss their
%czk among themselves (Objective 14). Teachers were rated as having
achievad these two objectives if their students did in fact move

about the room aﬂd talk to each other. As indicated in Table 25,
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almost all teachers achieved Objectives 13 and 14.-
! : : _ TABLE 24
TEACHER ACHIEVEMENT OF OBJECTIVES 11 AND 12

: . Objective 11 — Objective 12
Rating Number Percent  Number Percent

' Mastery : - 36 94.7 36 94.7

Naﬁ;mastery 1 ’ 2.6 0] 0.0

Inconclusive 1 o 2.6 2 5.3

TABLE 25
. ;

TEACHER ACHIEVEMENT OF OBJECTIVES 13 AND 14

. , ___Objective 13 ~Objective 14
Rating - Number Percent Number Percent

Mastery 36 94,7 36 94.7

Non-mastery 0. 0.0 1 2.6

Inconclusive 2 5.3 1 2.6




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

ﬂa\

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

- B} - Obgéctlve 15 7:7 - _

Rating o Numbe§7§f ?eachersi 7 7 Percént L
Mastery B Bé 94.7
Non-mastery 7 1 - i - 2,6
Inconclusive | 1 7 | o 2.6 B

Objectives 11 through 15 were all achieved by over 90% of the
teachers, éxceeding the criterion level of 80%. However, achievement
of these nge¢tives represents only the minimum parfgrmance expected

of teachers using an activity approach, and does not mean that the
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!élassréém environment was similar fcr’all teachers. On the contrary,
the "atmosphere" or "climate'" differed considerably from one class-
room to aﬁather; Some teachers, for example, often encouraged stu%
dents to wérk.tqgether on activities, while others would tolerate
very little talk among the students. Assessing the classroom environ-

‘ent instru—

\H‘

ment in more detail is passibleg but it requires diffe

ments, different p rocedures, and more resources than were available

for this study.

MathamgpégalAgﬁntepﬁ_gﬁ_DME:_iije:g;vgsglé and 17. The teach-

ers in the study were expected as a minimum to be able to master the
DMP student gbjectiveé (Objective 16) and to describe the mathemati-
cal processes emphasized in DMP (ijectiva 17). Singé the study
dealt with only kindergarten and fifstfgrade.teachérs,.it is not

surprising that all of the teachers who were observed teaching toward

DMP objectives received mastery ratings on Gbgectiva 16 "(see Table
27), exceeding the criterion level of 90%. This objective will be-

come more of a-challengé to teachers of the geometry and probability

and statistics strands of DMP at the upper elementary levels.

i
cesses (Objective 17). They were asked in Questionnaire A to des—

cribe three of. the processes emphasised 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



as length or weight,'and determines how to make the two objects
TABLE 27
TEACHER ACHIEVEMENT OF OBJECTIVES 16 AND 17

 ___Objective 16 ___Objective 17
_Rating ~ Number _  Percert  Number _ Percent

Mastery o 35 ; 92.1 22 57.9

Non-mastery 0 - 0.0 15 39.5

Inconclusive 3 7.9 1 2.6

equal on that éttfibuté, either by adding Gﬁ:tﬂlthé smaller object or
taking away from the 1§rggf-ngéét,' If ﬁhe student has two objects
Df‘measure a and b, the process of equalizing allows him.tﬁ‘SBIVé
EhE'SEntEEEESig + x=Dband a =b - x. To receive a mastery rating
on DbjEQEiV2717; the teacher had to describe all three processes
eofréctlysvand as Table 27 indicates; less than 60% of Ehe teachers
achieved this objective. Most of the teachers indicat&dvthat théy
had some idea of what each process waS,.but thair_responses;were
often very bfiéf and inadgquate;' Thégﬂfitéfiéﬁ_leval of 80% was not
reachéﬁ for this objective.

Managing instruction; ijgctivés,lssgéi The sbjectives 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 assessment
matetrials in managing instruction, it was expected that they would
‘excel on these objectives. Sometimes ﬁhéy did-‘

In Objective 18, for example, teachers were expected to assess
students and to'keep records of student achievement. The multiunit
téaghers reacﬁed the criterion level of 80% on this objective, but

the inner-city teachersdid not (Table 28).

TABLE 28

TEACHER ACHIEVEMENT OF OBJECTIVES 18 AND 19

Multiunit Teachers  Inner-city Teachers All Teachers
Rating Number Percent Number Percent - Number Percent

Objective 18

Mastery ‘16 . 80.0 11 61.1 27 71.1

el
[
~
f—
o
i

Non-mastery 2 10.0 5 27.8

Inconclusive 2 = 10.0 ) 11.1 4 10.5

Objective 19

[
i
o
et
(]
L3
o

Inconclusive 0 0.0
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Data on Dbjeetive 18 were ccllected by both questiénnairé and .
intervieﬁ; with the results of ;ha interviews largely confirming the
questionnaire data. -Of the 21 éeaéhers interviewed, 16 presented the
records of student achievement that they had reported on the éuestigns
naire. The other five teachers indicated changes-iﬁ récgrdskeeping
procgdures during the four to eight weeks between the time of the
interview and the questionnaire. One of these five teachers presented
completed records at the interview, althaﬁgh earlier in the question- |
naire she had reported that she did not kéép records of student per-
formance. The other four teachers reported on the quasti@ﬁnaife that
they kept records, but did not have them available to show the inter-
viewer. Since there was disagreement between the questionnaire and
thé‘interviewez‘daga for these five teachers, none of them was given
a mastery rating.

~ A number of different assessment instruments were provided for

-thé teachers, and they were asked to describe the purposes of these
instruments (Dbjégtiva 19). Again, the muitiunit teachers féaﬂhed
the criterion level of 80%, but the inner-city teachers did not (Table
28). |

Once tgacbers had assessed students? they were encouraged to use
that information tg 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 level for
Dg ive 20 was not met. However, there was one subgrﬁﬁp of teach-=
ers that did tend to group students by achievement; of the 14 first;
grade teachers in m l,lg,w, schools, 12 of them (Ss;?ﬁ) received
mastery ratings on Objective 20. .Therréasan for the higher ratings
achieved by the first-grade, multiunit taachérs-is that multiunit
schools provide appcrtunities for pianning time and flexiﬁle move-

-ment of students from one teaghgr to another in order to facilitate
Ehe_fgrmaticn of instructional groups with similar‘ﬂeedsi Teachers
in self-contained classrooms generally did not have the same oppor-
tuuitigs_

TABLE 29

TEACHER ACHIEVEMENT OF OBJECTIVES 20 AND 21

- ____Objective 20
___Rating qumPgrw;ri Percent
Mastery 22 57.9 - 15 39,5
Non-mastery 16 . 42,1 21 55.3
Inconclusive 0 0.0 2 5.3

DMP instructional activities, like the assecsment materials, are
structured around mathematical objectives for the student. If a stu-

‘dent has not mastered an Dbjéctiva, 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 from the questionnaire, most

teachers did not appear to use the code Ehatgrelated activities to
objectives, and the criterion level of 80% for Objective 21 was not
attained (Table 29),

Classroom Qbéervérs 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 pretrequisite 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 ha& not yet achieved. The praeesé of choosing ac-—
tivities was supervised in each of these schools by particularly cap-
able unit leaders, and nine out of the ten Eeachefs in these two schools
received a magte:§ rating on Objective 21; In the othef 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

t was surprising to find substantial differences

e
14

well on Objective 21,
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. DMP materials
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make several recommendations about how tc 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
classmétesg However, only seven of the teachers who were observed
appeared to follow these regamﬁéndatiang 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 OT ORJECTIVES 22 AND 23

~ Objective 22 Objective 23
_Rating ~~  Number __Percent  Number Percent

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 g0 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

95% of the teachers did this according to the procedures recommended

m

in the assessment materials (Table 30), substantially less than the
criterion level of 80%.

One feature of DMP materials is that teachers are encouraged to
choose from among a selecﬁian 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 idénéify the various eptions 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 ACHIEVEMENT OF OBJECTIVE 24

Multiunit Teachers Inmer-city Teachers  All Teachers
Rating  Number Percent  Number Percent Number Percent

Mastery 16 80.0 6 33.3 . 22 57.9

(]
[

Non-mastery 3 15.0 9 50.0 12 31.6

Inconclusive 1 5.0 3 16.7 4 10.5




Summary of 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

objactives? The results are summarized in Table 32.
TABLE 32
SUMMARY OF TEACHER PERFORMANCE

Description Objective Criterion Level
Attained Not attained

e

Use of DMP materials

B LAl
¥4

Structuring comments:

ke

o |
bl

Teacher —student interaction é- X

=
N
e
|

Organization of the 13
classroom 14

Mathematical content of 16

POIPG b bd b b

oMp ) _ 17 . N ) - X
: ' - - 18 ' ' ) R X -
: 19 X
20 X
Managing instruction 21 X
22 X
23 X
. 24 - X

The teachers reached the criterion level on 13 out of 24 objec-
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tives. Of the 11 objectives for which the criterion level was not
attained, seven dealt ﬁith 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
Ehé seven objectives related to managing instruction. Inner-city
teachers, who had no special background in providing for individual
differences, did not reach the eriterion 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 stﬁdy concerned the propor-
tion 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 Gbjectives 3, 9-11, 17, and 20, For inner-city teachers, adequacy
was defined in the same way, except for Dbjaative 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 schacls_ Of the 38

teachers in the study, 29 (76%) were classified as implementing
teachers. There was a sligﬁtly higher percentage of imPlEmEﬁtiﬁg
teazﬁers in multiunit schools than in inner-city schools - (Tabla 33),
and in kindergarten as opposed to first-grade classrooms (Table 34).
The differénceé, however, are not large.
0f the nine no n-implementing. teachers, two were rather openly

antagonistic taward the field test. They were both older, with many
years of teaching expgriencej and both taught first grade in the
same inner-city school whose staff had not wanted‘tﬂ be involved in
the field test from the very beginning. They o.ten did not use DMP
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 receivéd 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
Multiunit Teachers Inner-city Teachers Total -
Category 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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ABLE 34

KINDERGARTEN AND FIRST-GRADE TEACHERS BY
RATINGS ON IMPLEMENTING AN ACTIVITY APPROACH

Kindergarten _First—-grade _ Total
, o “Number Percent Number Percent Number Percent
Category - - - )
Implementing 11 84.6 18 72.0 29 76.3
Non-implementing 2 15.4 7 28.0 9 23.7

any resentment tgwéfd the program. As for the remaining six non-imple-
menters, they seemed to have no unifying charézte isties except for in-
adequate performance on two of the important objectives, usually Ob=
jective 9 on asking for validation of statements aﬂd Objective 17 on

describing mathematical processes. These six teachers included one

kindergarten teacher from each type of school, three first grade teach-
ers 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 iImplementing an



activity approach to learning mathematics. This section of the re-
vort will describévthe important characteristics of the teachers
who participated in the study and summarize the results of the search
for characteristics that were relared 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 ta’manégingjinstructién using the assessméﬂt materials,
Smaller numbers mentioned other factors, such as the increased time
spent on matﬁemaﬁics and the use of objectives. The changes fépé%téd
by the teachers seem reasonable, since the previous year most of them
had been using one of a number éf commercially available mathematics
programs.

The teachers generally agreed that they had changed their teachfj
ing behavior in using DMP. But some of them, referred to earller as
implementing teachers, were more succéssful 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




was any relationship between any of the characteristics and the
teachers' ability to change and adopt an activity approach.

Teacher attitude. While the teachers' attitude toward maths-

matics ranged ffém highly unfavorable to highly févarablé, 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 re=
ported a more positive attitude because théy fgunﬂ DMP's activity
approach to be more stimulating and enjoyable.

Implémenzing and naﬁ¥implem3ﬂting teachers showed only small
differences in terﬁs-ef attitude toward mathematics and teaching
mathematics, with non-implementing teachers reporting slightly more
positive attitudes. Teachers Wﬂo indicated a more negative atﬁitﬁdg
taward teaching mathematics after using DMP were not more likely to
be classified as non-implementers. In general, teacher attitude did
not appear to be an important factor in ﬁhe teacher's ability to
change and a&@p; an ggtivity approach.

Erqfessimnal agtivities. One variable that many investlgatcrs

believe to be related to an individual's capacity for change is pro-
fessional activity such as béléﬁgimg to professional organizations,
reading prﬂféséianal publications, and attand;ng prafessicnal meet~

ings. Most teachers in this study were involved in these kinds of *
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professional activiﬁiesg While one teacher reported no involvement

in praféssiénal activities, others belonged to as many as five edu-
catiénal organizations, read as many as seven educéticnal journals
regularly, and had attended up to five professional meetings in the
past three ynars. None of these activities, however, was more char-
acteristic of implementing teachers than 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, mno 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

The range of this géﬁeral 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 Séﬁerai 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
té determine the reliability of self-report data. Second, the data

on professional agtivity could have been inadequate because they did
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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-

Age 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 appfoximatelyfélﬂ while non-implementing teachers' aver-
age age vwas close to 46. 1In years of experience, implementing teach-
ers average l?iyears, compared to 19 for non-implementing teachers.
Since the range of ages was more than 40 years and the years of ex-

perience raﬁged from 1 to 34; these differences are not large rel-

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' compaéeaca in describing the mathematical pro-

cesses emphasized by DMP (Objective 17)., The results of this objec-
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tive, classified bﬁ 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

o - Rating . ] B
Non-mastery Inconclusive

Age 7ﬁé§£§ryi

20-29 5 2 a 7

40-49 6 1 0 7

While the data summarized in Table 35 indicate that older, more
experienced teachers did not perform as well as younger teachers on
Objective 17, this difference did not carry over to other objectives.
Therefore, it aﬁpesrs that the relatively small differences in age
and experience that existed between implementing and non-implement -
ing Eéaghers were not indicative of a more general relatlonship,
and that the age-experience factor was not an impérﬁang influence

on the ability of teachers in this study to change and adopt an

—



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,

i

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 DMP field test.

decision to participate; in two schools the teachers were not con-
sulted at all. There was no consistent pattern in the other three

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-
xm@nting 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 DMP was only
moderate. The lack of support from these principals, one in‘a multi-
unit school and one in an inner-city school, did not seem to affect
‘teacher performance, in contrast to other studieg (Chesler, Schmuck,

d be

(1]
"
]

& Lippitt, 1963) where the principal's support was believ
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).
O0f course, the data in this study were gathered fram'anly eight
schools, too small a sample to provide a definitive result. In addi-
tion, the extended period of inservice meetings could have reduced
the effec; of these school characteristics so much that they would
not influence teacher performance.

Summary fg; Question 3. This study found no characteristics

that would differentiate between teachers who are willing to change
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and adopt new practices and teachers who are not. The search for

these characteristics was carried out by classifying the teachers

jectives, and the other variable being one of the teacher char-
acterdstics assessed in the studj. The characteristiecs included
highest degree fegeivé&, year the degree waé 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-
actaristics; the use of formal correlational statistics was explored
but deemed unnecessary due to the small number of teachers in the
Sﬁﬁdy.
Characteristiésicf 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 all of the data on teacher achievement has been pre-
sented, the next chapter indicates the conclusions that can be

dravn from the data.,



Chapter 7

CONCLUSIONS

The data reported in Chapter 6 were organized around the
three main questions iﬁfestigatediby thg study. This chapter is
organized in a siﬁilaf manner, presenting first the conclusions
regarding each Df:thé questions, and thén discussing the implications
of Question ‘1 for the revision of ﬁhé inservice prggram; the
limitations of the study; its implicatiané for mathematics education,
and recommendations for future research.

The Effectiveness of the Inservice Program

The first question investigated by the study was the effective-
ness of the inservice prag?am in helping teachers achieve each of the
objeétivés related to implementing an activity approach to 1eafning
mathematics. The inservice program was successful in helping teachers
reach the ctitéfigﬁ level for 13 of the 24 objectives (seé Table 32
in Chapter 6). These é& abjectives are 1iéted in Appendix A in two

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



providing instruction. The other main gategéfy of objectives deals

primarily with the teacher's use of assessment infarmat;an 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 he;ping teachers réaghlthe criterion level for those objectives,
However, it was expected that teachers from inmer-city schools would
have considerable difficulty masteriﬁg-cbjectives.related to managing
instruction, since the inner-city teachérs had no special background

in this area. The teachers in multiunit schools, on the other hand,

did have spgciél background in managing instruction, and they were
expected to have less difficulty achieving objectives related to that
éfeag 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 GbJEEtl é In
summary, it appears that the inservica pfagram was quite successful in
helping teachers achieve the objectives related to providing instruction
through an activity approach, but Ecmewhat less successful in helping
teachers manage an activity approach so as to provide individually
guided instruction in mathematics, particularly in ﬁgnemultiunit schools.

A more detailed discussion of the reaaons that were related to the

inservice program not reaching the criterion levels for some objectives
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The second major questian of this study involved the proportion

of teachers that achieved a set of object tives that represented minimaif
ly adequate implementation of an activity approach to learning mathe-
matics. According to this more glcbai criterion, as deséribed in
Chapter 4, 76% of the tgacﬁérs 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 fective with all
graups af-teaEths, according to this criterion; for example, there
were only small differences between grade levels, with kiﬁdérgarten.
teachers doing ‘'somewhat better than first grade téachersi anﬁ even

smaller differences between the two different kinds of schools, with

teachers,

.Tha third question investigated by this study was the relationship
of teacher characteristics to the teachers' ability to change in order
to implement an activity épprﬁagh to learning mathematics. While the
two téachezs* who refused to use the materials and disapproved of an
aétivity approach were similar on many characteristics--being older,
experienced first-grade teachers from the same indér—city school-—

there were no teacher characteristics that were consistently relatod

* Mare 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 Echﬂﬂl
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to failure in implemeﬁting an activity approach or to unsatisfactory
ratings on the individual objectives for téaéhérs. 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 additigﬁ,schggl characteristics, such as teéchgr involvement in
decision-making procedures and the principal’s support for implementing
a new mathematics program, aisc 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

(43

of teachers and schgois was insignificant compared to the effect of th
inservice 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 matﬁematics.

The answers to the three main questions of the study indicate that
the inservice program WéSiEffEEtiVE in most areas. The teaghersAreached
the criterion level for most of the objectives (Quéstiqn 1), and most
teachers were successful in implementing an activity approach to learn-
ing 'mathematia, (Question 2). Also, the success of the ingervice
program was not related to a particular set of teacher charécteristigs,
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:iﬁservice workshop generally presented the teachers with the
information that théy ﬁegdad to begin. implementing an activity approach,
and the continuing series of inservicg ﬁeecings appeared to be a good
means of haiping the teachers as they changed their teaching practices.

While the inservice program was successful in most areas, Ques-

rt

ion 1 of the study identified a number of objectives where Ehe criter-
ion level was not reached. The next section of the paper discusses
each of these objectives, suggests reasons why they were not mastered
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 1l of
the 24 objectives. Four of these objectives were assessed by observa-
tion. The most important cf these four objectives dealt with asking
children to validate or justify their'fasponses 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 Objective 9 (Fey, 1969; Gall, 1970).
Changing teachers' questioning techniques appears to be a difficult
task which deserves extra attention during the inservice program.

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 (Dbjective 4), and re—ditec;ing
students who finlshed the activity before others (Objective 22). No
teacher received a no on-mastery rating Qn_ﬂbja:tive 6; teachers did
end the activities with a discussion of what the children had.
accomplished, whenever pcssible. éne difficulty appeared to be that
mathematics classes were often too short for the activities to be
brought to a‘logical concluston, and therefare many teachers received
lnccnclusive ratlngs on Objective 6. Appropriate schéduling of school
time would help teachers to achieve Objective 6 more regularly. Objec-

tives 4 and 22 also were often not gbsérvéble; but unlike Objective 6,

many teachers received non-mastery ratings on thESE two objectives.

to improve teacher performance on the four objectives described above
(ijgctives 4, 6, 9, and 22). While each of these objectives was
diécusséd and demonstrated during both the inservice workshop and
inservice meetings, the teachers did not hava an Dppéftunity to practice
exhibiting the desired behaviors themselves. Therefara, it’l? 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 presentation,.the
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teacher should relate the activity to earlier lessons that children
would have covered (Objective 4), ask gfobing questions (Objective 9),
ind;éate how students who finished early could be reEdirectéd (Objec-

tive 22), and close the activity by discussing what ﬁad been accomplished

(Objective 6). This type of training would be similar in certain

the classroom.

Objectives 4, 6, 9, and 22 were the only objectives that were
assesseﬂ by observation ﬁhétg the iﬁservigé prag?am did not reach the
criterion levels. ;The other instances when the criterion levels were .
not attained included all sevén objectives that were-aggessed primarily
by questionnaire. One of the main reasons for poor performance on
these objectives appeared to be that ﬁeaehers 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 1s caught on the horns of a dilemma: 4f he tells teachers they
are being assessed, some of them are likely to report whét they should
have done, rather than what they did; 1if he does not tell them that

they are being assessed, some teachers may perform lackadaisically on




attempt to provide

I

the questionnaire, rather than making a seriou
complete answers. Wﬁiie an effort was made to avoid either extreme,
thEAIESDltS from the present study indicate that the second alter-
native was prabably related to poor performance Ey teachers on the
questionnaire,. |

Objective 17, which dealt with the teachaés' abiiity to describe
‘the mathematical processes emphasized by DMP, was one of the objec=
tives asgésséd-by questionnaire Whére 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 TESpDﬁSES were inadequate descriptions af-the praéesses;
Since the observers repcrtéd that most teachers described the processes
adequately to their studénés; it appears that at least some teachers
could have done better if they had beeg willing to sn»end more time on

that is likely to improve teacher

o]

the questionnaire. Another facto
performance on Objective 17 is Experienée iﬂ‘Wﬁfkiﬂg with DMP materials.
The teachers in the pilot study who were experienced in using the
materials had no difficult? in dgscﬁibiﬁg the processes,

Most teachers in multiunit schools kept records on student
achievement (Objective 18) and correctly -desgribed the purpose of
the various assessment instrumerits provided to teachers (Objective 19).

These assessment materials are a common part of multiunit school

procedures. Teachers in non-multiunit schools, however, did not
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in self-contained, inner- city.class’é ms received mastery ratings on
Objective 18, and 447% mastered Objective 19. Singe teachers in non-
multiunit schools had had no previous experience in us;ng these kinds
of assessment materials, their performance on Objectives 18 and 19
represents considerable imprgvemént on their pért, and an extra
inservice maetlng dealing with thesé objectives would be likely to
improve the teaeher ' 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 teo ae;ompiish without the flexlb;l y of the multiunit
school organization. In addition, many kindergartén teachers empha--
size social development, rather than academic aghie§emént, 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 wéze first~grade teachers in multiunit schools. Some kinder-
ggrteﬁ and non-multiunit teachers rep@rged that they had found no
need to group students on the basis of achiévament; they claimed
that‘thejiweré better able to provide for individual differences in

other ways. These teachers may very well be right, at least for

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.



'The remaining three abjectives on which the taaehers'\perfarmancé
was less than satisfactory ail dealﬁ with managing instruction--relating
objectives to activities (Objective 21), making decisions about pre-
requisites (Objective 23), ané choosing an appropriate sequence of |
activities (Dbjactivé 24). Adequét, performance on these three
objectives requires only minimal knowledge of how the materials for
Objectives 21 and 23 and of inner-city teachers on Objective 24-
appeared to :ésult mainly from the fact that these objectives were
covered during the workshop, but not emphasized again during the
inservice meetings. Periodic reemphasis of these idéasvduring tﬁe
inservice meetings should improve tgaEhErAperfarmance on these
objectives.

In summary,. the inservice program was successful in helping
teachers achieve most éf the objectives. The objectives which were
ﬁat achieved by a substantial proportion of the teaﬁhérs dealt with
the verbal behavior of the teacher and managing instruction in Dfﬂéf

to provide for individual differences. To imprﬁﬁéxtéache: performance
in these areas it was suggééteﬁ that two additions be made in the
inservice program, iﬁciudipg an extra two-hour session on the teachers'
verbal behavior and an additional one-hour inservice meeting dealing
with managing instruction. These changes in the inservice program
should improve the teaghers"pefférmance on objectives égich 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

nowstorm 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 effect on the
way that’ some teachers and studengs performed in the classroom? These
and other questions could be raised about possible ccnfauﬂding effects
in this study. Not all-cf these effects will be discussed here; for
‘a reasonably complete cétélcgﬁing of these kinds of extraneous vari-
ables, see Gampbéll and Staﬂléy (1963); ‘This section of the chapter
will discuss only those variables of particular importance in this
study.
One Df‘thé 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,

-

t 1s 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 partieipating in
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the field test. While the teachers did not appear to be aware of the
inservice program raported in this paper, they were aware of the field.
test procedures for asgeséing student achievement and made their

interest evident. For example, when a random sample of students was

tell the field test staff thatrthe 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 daubtawaitiﬂgwith interest the published fépéft of

the field test which has been promised them. In future studies,
teachers who are mot involved in a field test may not have this extra
motivation to do well in implementing an activity approach to learning
mathematics. | |
observers on teacher performance. In order to de;armiﬁe i1f the teach-
ers performed differently in front of the observer than they did nor-
mally, follow-up data were g%thered from a ran&aﬁ gample of 12 tea;hers
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 thém.to teach differently. Three teachers thought

that the observers made some teachers uncomfortable, aﬂd‘auather sald

that teachers might be more careful about choosing the activity when

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
Qf these brief interviews ind;gatg that féw3 if any, teachers performed
differently when the observer was present, corroborating the épiﬂi@ﬁ
of the observers. Hawaver,'it is also poss ible that the periodic
visits by thé observers could have had a pésitive effect on teacher
performance without making_;eaghérs feel that they were being evalua-
ted. If further TESESEQ£ indicates that the teachers' participation
in the field test and the presence of Dﬁservefs iﬁ the classroom could
ach have been a factor in improving teacher pgrfcrménce, it may bg‘
advisable to include these factors in E§ery inservice program designed
to help teachers implement an activity approach. These factors could
be»iﬁcludgd by letting teachers know that the materials being used were

being evaluatéd, and that part of the evaluation included regular

observations of student reactions to the matgrialg;
Siﬂzé it was not possible to pretest tea h er performance during
the year before the field test, there is no conclusive proof that

the teachers' performance changed when they implemented an activity

o

approach to learning mathematics. Howevar, reports from Eeag%ggig

Fy
e AP
considerably, These behavioral changes ere nj hhicularly noted by

teachers when the hange involved DMPjgﬁLerials such as the assessment
or manipulative materials. Ghﬁﬂges 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

=8
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not possible to decide on the basis of the present study how much of

due to the materials themselves. Teachers certainly need materials
like DMP if they are to implement an activity approach to learning
mathematics, and experience in early tryouts of DMP indicates that
teachers both want and need inservice training in order to implement
" an activity approach successfully. The present study has shown that
most éeachers in the field test were able to perform adequately after
they received inservice training, but determining the precise effects
of the vafigus 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 DMP maéérials %igh no
real inservice training at all. The same evaluation procedures could
be used as in_the ptesent-studySEGESEfvatiéns, queétimnnairas, and
interviews. However, it would be very difficult for the observer to
avoid holding inservice meetings for teachers in Treatments 2 énd 3

!
if the teachers believed him to have any competence in explaining the

materials. Therefore, the observer would have to be clearly identified



for the teachers as a person who wanted to see DMP materials in

action, but who had no special knowledge of DMP.

assessment of the effectiveness of the inservice wotrkshop 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 féel a definite need for the support and guidance that comes
through inservice training. If denying inservice training to these
teachers would géuse’theﬁ to become emotionally upset; humanitarian
concern may make it neéessafy to change these teachers to a treatment
group receiving some form of inserﬁieg training. Due to the possibility
thaf teachers or students could be huft by being involved in Treatment
3, it would be é&visable 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 apprapriaté
for inservice ecoordinators. 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 deveiapafs 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 réﬁarted in this paper. No results are yet available.

Each of the thrée types of studies just mentioned would be a

direct follow-up to the present study. In addition, there are many.

helping teachers implement an actilvity approach to learning mathematics.
For example, what kinds of preservice training would be most appropriate
for elementary school mathematics teachers? Will more .of an emphasis

on the applications of mathematics, as recommended by the Committee on
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thé Undergraduate Program in Mathematics (1971), help teachers imple-
ment an activity approach? Would it be advantageous to integrate the
traditigﬁal content gnd methods courses for presetrvice teachers?

These and Dtﬁar questions await the attention of researchers interested
in finding ways to help teaéhéfs implement an activity approach to
learning mathémaﬁics.

Implications 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.

useful in helping teachérs improve their teaching practices.

First, the study demonstrates the utility of specifying teazhgr
behaviors or teacher écmpetancies in grﬁer to plan and evaluate inser-
vice programs. The current trend tgéard stating teacher competencies
in terms of behavioral objectives should have a good effect on the
matics. This emphasis on teacher performance in the élassraaﬁ does not
mean that inservice.pragrams should omit discussian‘af mathematics con-
téntS but rather that teachgrs 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' themseives in a mathematics laboratory. While
the value of laboratory work for mathematics teachers is stili 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 preservice teachers improve their performance in the mathe-
matics classroom. | |
Another faé,ar that appeared to be important iﬁ helping teachers
change their behavior in the present study was the series of regular
inservice meetings. Iﬂ=additian to the training that took place during
these meetings, thé teachers seemed to need the support that came from
knowing that others shared theilr problems and concerns, and that these
concerns could be discussed openly without fear éf.any negative conse-
quences. . Such an atﬁasphewe 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,



their performance. They want to learn how to use new ideas and new
the effect of these changes on their students. But beilng 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 preservice as
well as inservice teacher training programs, improvements in mathema-

&y

tics teaching will result.
Suﬂuﬂgl‘z

The purpose of this study was to investigate the effectiveness of
an inservice training program designed to help teachers iﬁplem&nt an
activity approach to learning mathematics, The inservice pfggram was
successful in helping teachers achieve most of its objectives, and most

. teachers were able to implement an activity approach in a minimally

0]

adequate way. Teacher performance did nat-appeaf to be related to
teacher characteristics such as age, exﬁgrienca, or professional
activities. The study supports the view that a two- or three-day
workshop at the beginning of the schpcl_yéat; followed by a series of
four to six inservice meétings during the first half of the fali
semester, is an effective way to design an inservi;e 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 Developin

Mathematical Processes (DMP) materials for kindergarten and first grade,

thus following the recommendations of Gallaéh2f, ﬁuthall, and Raseﬁs
shine (1970) that classroom observation of teacher performance should
be an integral pért of curriculum evaluation.

In contrast to most insetvice Programs in mathematiecs, which have
normally beeﬁ-remedial courses in mathematics content, the inservice
program of this study emphasized the teaching strategies involved in
an agtivity approach to learning mathematics. As Dubisch (1970) péinté
out, the need for ramédiai inservice training in mathematics is now
decreasing, and it is more important to develop procedures designed
to maintain teacher gempetenée and to increase professional growth.
This study has provided part of the research base needed in the deveiapﬁ
" ment and evaluation of one such set cf'pracedurESasspecifically, 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 fmllawiﬁg objectives for DMP
teachers is to provide a basis on which tg evaluate the teachers' imple-
mentation of the program. Assessing the teachers' achievement of these
objectives will provide information on the effectlvenass of the DMP in-
service program and the HSibiiit of other DMP materials. A revised
version of these objectives will be developed for future teachers of DMP
to guide them as they assess their own effort to implementgthe program.

The objectives for DMP teachers will be listed here in two main
categories—-providing instruction and managing instruction. Providing
instruction will be subdlvided into objectives dealing with the materials
used by the teacher, the teacher's structuring comments (such as advanced
organizers and post organizers), the interaction between students and the
teacher, the organization of the classroom, and the teacher's knowledge
-0of the mathematical content of DMP, Objectives rglatéd 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 aésessment
information is used in making these decisionms.

' The statement of each objective will be accompanied by‘whatever extra
Explanaﬁion is required and by aneecf 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 raiatéé item of the
Observation Schedule will be given. When the assessment 1s 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 DMP.

Assessment: Observation Schedﬁle - 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

MP, the teacher's performance on this objective would

=

the objectives of
be considered unsatisfactory.

2. The teacher provides the printed, maniptvlative, or other materials
needed for th% éctivity.

Assessment: Observation Schedule - II.1, II_E,.aﬂd 11.3

The materials needed for each activity afe:%pacified in the DMF Teacher's
Guide. The prin?ed and manipulative materials that are péft of the DMP !
Curriculum Package should be available for each teacher to use; it is ex-
pected that aﬁhgr materials, such as scissors and graph paper, will be
avéilable from local sources.

Structuring Comments

3. The teacher identifies the problem or the objective of the ac-
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tivity, providing an appfapfia,e focus.

Assessment: Observation Schedule - III.2

4. During the opening or closing of an activity, the teacher states
the relationship of the activity to previous work.

I1X.1 and III.3

Assessment: Observation Schedule

Objectives 3 and 4 are to e&aluate the teacher's use of structuring
comments that provide an overview of what is to come or a review of what
has gone befareg 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 agtivity clearly and in a well-organized mamner,
presenting ideas at a cognitive levei appropriate for the students.

Assessment: Dbservatiaﬁ Schedule - III.4

The clarity of the teacher'S‘preséﬁtatian is an important variable in
teaching, but d;ffiﬂult to measure, involving as it daé% a high-inference
judgement on the part of the observer (Rosenshine and Furst, 1971). To
get indepéndenﬁ information on this objective, a separate criterion will

ition Schedule,

also be used. This criterion is item III.5 of the Observa
which asks the observer to sﬁate 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 affécted by other factors, such as time
6. Duriﬁg the closing of an activity, the teacher displays and dis-
cusses student work, while helping students work for cognitive closure.

ERIC Assessment: Observation Schedule - III.6
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This objective is very important for some activities, such as when
students first begin to construct graphs. For other actiﬁities, however,
there may be no written work to be discussed and this objective would not

apply.

Teacher-Student Interactlon

7. The teacher uses student ideas by repeating them, modifying thrm,
apﬁlying them, comparing them to other ideas, or by summarizing them.

Assessment: ébservation Schedule - v.1

There is considerable research evidence that this type of teacher be-
havior is related to student achievement aﬁﬂ attitude (Flanders, 1969).

8. The teacher does not criticize negatively a student's contribu-
tions to a group discussion or to other group wérk;

Assessment: Observation Schedule - V.3

Negative criticism tends to be correlated with lower student achieve-
ment (R@senshiné and Furst, 1971, and Flanders, 1970). The Observatlan
Schedule scores occurrences of negative criticism of student contributions,
but not criticism of de estructive or dangerous student behavior.

- 9. The teacher responds to student statements by asking for valida-

tion or justification of the mathematical ideas expressed,

Assessment ; Dbservatian Schedule - V.2 and V.4

Questionnaire A - Items 8 and 9

Several criteria will bekused to assess this objective. First, ob-
servers will note occasions when the teacher asks students to validate or
justify a mathe@atical-statement (?-Z); Second, the observer will make a
high-inference judgement as to the teacher's usual behavior--ig it that

of a mathematical authorit y figure who normally tells students what is

ERIC

Aruitoxt provided by Eic:
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ﬁathematically correct or incorreet (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 mathemaficgl statement by a student.

10. The teacher asks questiﬁns and leads discussions, rather than
lecturing.

Assessment: Observation Schedule - V. 5 and V.6

DMP activities are designed to be usedjinxan inquiry-oriented class-
room where the Eeachergspends very little time lecturing. The two criieria
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 (V.6).

Organization of the Classroom

11. Given an activity that requires studéﬁts to work individually,
in pairs, in small groups, or in large groups, the teacher organizes the
studants in the appropriate mode.

Asse%sment; Observation Schedule - IV.1

The appropriate group size depends on the requirements of the parti-

rcular activity being used. However, it is expected that theichildren will

f their time in individual and small group activities.

o]

spend most
| 12. The teacher moves from group to group. or from indiviﬁual to
individual, acting as airesaurce person for the 5tﬁdéntsg

Assesément: Observation Schedule - IV.2

This is an impértant behavior becaﬁSE 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: ébservati@n Schedule - 1IV.4

15. The teacher arranges furnishings and materials in the room in
a way that is recommended for the acﬁivity by the Teachér'g 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 éﬁ 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 éftgﬁ 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 ﬁﬁ?

16. The ﬁeachET demonstrates mastery of tha.DEP objectives being
studied by his students.

Assessment: Classroom Observations 5

17. The teacher describes the mathematical Processes that are being

used by his students.
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Assessment: Questionnaire A - Item 15

Classraém obs :rati"s;havarshawn that DMP teachers in kindergarten
and first prade do not have aﬁy difficulty in mastering the related étudent
objectives, Téachets do have some diffigulty, however, in desnribing the

processes that the students use and in.seeing where the prace ses lead.

The teachers were asked to describe three of these processes in Question-

. H\

naire A.

MANAGING INSTRUCTION
The objectives faf DMP teachers specified in this section will deal
primarily with the assessment componernt of DMP, and haw';ha teacher uses
assesémént’inf@rmaticn in order to make decisions about managing instruc-
“tion, Since it is difficult to observe such dégisians>being made in the
Qlassrcam? these objectives will usually be tested thréugh questignnairés.
18, TUsing the épprgpriate assessment instruments, the teacher asseszses
students and completes the pupil performance records.
Assessment Questionnaire A - Items 1 and 5

~ Observation Schedule - IV.6 ané Iv.7

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

be 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

]ERJK? Topic Inventories.
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Assessment: Questionnaire A - Item 7

20. On the basis of information gathered from Placement Inventariés
and Topic Inventories, the;teaehe;;fgrms instruétia;al groups based on
achievement . ,

Assessment: Questionnaire A — Items 2 and 6

DMP assessment materials help teachefs to place children accurately
in the DME sequence and to defermina the children's achievement of each
objective. Using this information, the teacher can assign children with
similar needs to the sameEinétruatignél'grauéi

21. When presented with a studaﬁt who has not mastered an objective,
the.taacher can choose én;agtivity that will help the student reach that
Vabjeetiveg,

Assessment: Questionnaire A - Item 16

Each activity is degigﬁéd to help children reach one or more of the
objectives of DMP, and tﬁééé objectives are idéntifi;d as a part of the
description of the éaﬁivity!"Whan given the ébjeétive, the teacher can
find a related activity by reading the topic overview ér the descriptions
of the topic's activities. |

22, . The teacher re-directs individual studéﬁts when they finish an
activity.

Assesgsment: Observation Schedule - IV.8

This re-directing of students might invclfe beginning a new activity,
peer tutoring on the activity just EQmplétéd; or in some éasess working
in an area other than mathematics. Re-directing need not involve formal
assessment. |

23. When given the appropriate information on student achievement,



the teacher classifies students into two gféups——thésé that have suf-
 ficient mastery of prerequisite behavinrs!ﬁg start a new topic, and

those that do ﬁnt;

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-’
ﬁent 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 (includiﬁg choice

and sequence of activities) that are made available in each topic of the

Assessment: Questionnaire A - Item 12

Ihe‘DMP Teacher's Guide gives the teacher a number af-chaices.ﬁbgut
which activities to do in each topic. Some activities are strgngly re-
commended; others are alternate or optional activities. In Questionnaire A,
teachers are asked to identify recommended sequences of activities for a
tgpié; supplementary information on this objective will Ee obtained by
noting the sgleétién gfaactivities'used by teachers during classroom

observations,
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INSTRUMENTS FOR GATHERING DATA
The Observation Schedule: DMP inservice=ﬁFcrm 1
DMP Qﬁéstiqnﬁairés_fgr Teachers:
Questionnaire

A
Questionnaire B
Questionnaire C
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DMP INSERVICE--Form 1

Observation Schedule

I, General Information

I.1. Identify thévschacl, the observer (by initials), the teacher,
and the date of the observation.

1.2.  Give the labei of the-activity,cbserved; if the activity is
not téken from the Teacher's Guide, describe it briefly. If
the.taachEE is in éhafge of students who are warkiﬁg on more
than one agtivity,_desgribé eaﬁﬁ of the activities. (Use la-
bels, if possible.)

‘ : | I.3. Find out from the teacher the activity done just previous to
the one aEservedi ;

I.4, Find out ffcﬁ the teacher the activity that she plans to do

next. If she has not decided which activity to do next, write
"ND" and state any reasans that she may offer for not deciding
until later.

II. Materials

II;l.V Identify the DMP printed materialsruséd.

II.2, Identify the manipulative materials used.

I1.3. - Identify other materials (e.g;§ crayéﬁs 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.




e
wn
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III.

II1.6.

Sgruétufing GgmmantsE—Dpegingrand'Clasing Activities

If‘the abser@ati@n includes the opening of the activity (or a
paft of an activity), mark 0; for the middle or closing of anr
activity, mark M or C, respectively.

f. Focus-=The taaéher identifies the problem aﬁd/cf the
objective of the activity (during the opening or the élcsiﬂgi
usqally). Yes No |

R. Rélatianship;=The teacher states the relationship of this
activity to previous work. Yes No |

*C. Clarity--The teacher explains or summarizes the activity
élearly and in a wallsarganigeé manner, presenting ideas at

a cognitive lé§é1 appzﬁpfiate for her studen:s. Yes No
SW. Students Working--State Ehe ratio of the number of students.
working p:@fitgbly on the activity to the total number of

students involved. 0 - less than 25%, 1 - 25% up to 50%,

2 - 50% up to 75%, 3 - 75% or more.

‘

isplays--The teacher displays and discusses student work

0
o]

at the close of the!aﬂtivity as she works for cognitive closure.

act

es No

* High-inference -



157

IvV. Structuring the Classroom

Iv.1, G. Gr@upimg%aThé teacher argénizés the students to work on
thg'activity individually, in pairs, iﬁ small groups of 3 té
10, or in large groups of 11 or more. ~(Mark 1, 2, 3, or 4,
respectively.) |

Iv.2, Tﬁ. Teacher Movement—-The teacher moves from group to group
(or individual to individual), acting as a resource person -
for the students. -'Yes No

Iv.3, SM. Student Movement--Students move purposefully about the
room to cbtain materials, to consult with atbérs,’af for
other task-oriented rgasans; Yes Nc

Iv.4, I. Student-Student Interaction--Students interact verbally

[

ﬁhila working on the activity. Yes N

: Iv.5. RO. Rgam Arrangement--The teacher‘arrangas furniéhings and
materials in the récm in a way that 1s 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 aeiivity.) Yes No ’

1v.6. *A. Assesgsment--The teacher assesses a student on the objectives
of the activiiy by abéervation, i.e., the teacher cbsezves a
student apparently for purposes of assessment, whether or not

the assessment 1s recorded, Yes No

* High-inference
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Iv.7.

1v.8,

V.3,

V.4.

V.5,

‘RA. Records Assessment--The teacher records her observations

of student achievement in the pupil performance records.
Yes Ng

RD. Re!DirectsééThe teacher redirects individual students
when they finish an activity. Yes No

Teacher-Student Interaction

student ideas—-the teacher uses student ideas by

Hy

U. Use o
repeating them, mcﬁifying them, applying them, comparing them
to other ideas, or by summarizing them. Yes = No

P. Probing--The teacher probes a student response--i.e,, the
teacher gsks a student or a group of students to jusify or
clarify g statement or to valiiate a mathematical statement.
Yes No

C. Criticism=--The teacher criticizes a student's cgntribuficn
to a group discussion or to other group work. Yes No

*A, Authority--The teacher acts primarily as a mathematical
authority figure rather than asking studénts to validate or
Justify their answers, ~Yes No

Q. - The teacher asks questions about mathematical ideas re-
1ated to the activity. Yes No

%L. The teacher uses lecture methods primarily rather than

inquiry techniques when discussing mathematical ideas related

to the activity,. Yes No
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These questionnaires are ﬂesigneé to gather information that
will be used to improve DMP materials. Pleasé feel free to expand
upon yaug'answérs by'writing in the.margins or on the back of these
pages.

Do not put your naﬁe on the questi@nnaire; Your respomnse will
be.handléd in an anonymous way, identified only by the code number.

Thus you can feel camﬁletely free to be honest and direct in your

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'

questionnaires. - Considerable information has already been gathered
from teachers, and more will be obtained later as R & D Center gtaff

continue to look for ideas on how to improve DMP.

* These questionnaires have been partially retyped to make them
more compact,
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These questions deal mostly with DMP assessment materials.
These matefials are still being revised and improved, and your
caﬁdid and critical comments will help with these revisions.

1. Do you regularly fill out Pupil Performance Records such as:
a. Topic Checklists?
b. Individual Pragréss Sheets?
c. Group Record Card?

d. Other record-keeping devices? (Please spacify.)

2. For each of the Pupil Performance Records that you fill out,
~indicate how you use the information on it.
a. :Tapichhécklists
b. Iﬁji&iéual Progress Sheets
c. Qr&g?'Reccrd Card

d. ;cher'Teccrd—keeping'devices (Please specify.)

fem o

3. 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? °



o
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=

What improvements do you suggest in DMP record-keeping pro-

ceduresg?

Have you administered:

a. Placement Inventéry A?

b. Placement Inventory B?

c. Leiél 1 Topic Inventories?
d. Level 2 Topic ;ﬁvégtaries?

e. Other assessments? (Please specify.)

In what ways, if*any, did you use the results of the assess—
ments that you administered? |

a. Placement Inventory

b. Topie Iﬁveﬁtgrias

c. Other assessments? (Please specify.)

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 + 3 = 8,

(e ]

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. T ask him to change his work to make it correct.
c. I ask him to show how he found his answer.
_d. I tell him that 6 + 3 = 9.

e. Other (specify)

9. 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 for getting the right answer.
b. I ask/him to show how he knows his answer is correct.

4 because 4 + 6 = lC.

c. I tell him that 10 - &

d. I ask him to tell other children what the right answer is.

_e. Other (specify)
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Some of the f@ll@wing:questians deal with topics covered in
thg inservice warkshaﬁs, Your responses will help us evaluate how
clearly certain ideas were préséﬂtéd to you. Iﬁ a later questionnaire
you will be asked for suggestions on how to improve the inaefvize

program.

Checklist ! 7 Objectives ‘
Topic 17. 1 2 . 3 4

=
=
rd
=

Student A

=
=]
o
=

=
=
g
=
£

g
=
=
-
i

10. Suppose that objectives 1, 3, and 4 are nrerequisites for the next

topic, and your Topic Checklist looks like the above. Which students

are not ready to go on to the next topic?

11.
a. Have you had any difficulty in making decisions about when your

own students were ready to go on to the next topic?

b. If yes, what were the difficulties and how did you handle them?
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Suggested Sequence

i of Activities

ol

for Topic 1

12. On the basis of the sequence chart abcve,lcheck any of the following se-

quenices of activities which are choices that are recommended in Topic 17.

13. If some students needed more help, in which activities would one find

additional suggestions?

14. a. Do you find the sequence charts helpful or not?

b. How could they be improved?
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15. 1n 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.

6 # 8

Give a brief description (a sentence. or two) of each of the following

processes as though you were explaining them to a parent.

o
o)
[ad
[« N
)
=
i
=

m

b. Equalizing

¢, Validating
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1

1

1

|

6.

7.

SE

If a student needs to work on.a certain objective in a DMP
topic, how do you find activities in that topie that will

help the sutdent reach the objective?

Do you find that the Teacher's Guide is organized

i}

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?

Please state any other reactions or comments related to the

Teacher's Guide or Assessment Manual that you may have.
3 ¥
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QUESTIONNAIRE B

The report of the DMP Field Test that you will receive will give
a general description of the participating teachers and students. The
purpose o' Questionnaire B is to gather this general background iﬁfcre
mation on teachers. Of cau%sé, this information will be reported only
in terms of group data, éuzh as average. age, not as .individual responses.
1. Please state the degrees you hald; the year when each degree

was received, and the institution that granted the degree.

Year I, titution
2, Describe br’efly any educational training that you have had in the

past five years that is related to the topics listed below. Please
-include-in your description the length of the training period and
the name of the sponsoring institution.

a. Elementary Mathematics

b. Elementary Science’

¢. Individualizing Instruction

d. The "Open Classroom" or the British Infant Schools

Q
ERIC
. e. Team Teaching
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3. How amny years of teaching experience do you have, including

this year?

[

School System Grade Level " Dates

7.  Have you been invelved in the development and tryout of any
other curriculum programs besides DMP? If yes, please give

details.

6. Aside from your teaching, what other educational experience

(if any) have you had in the past five years?

7.  What is your age?
20 - 24 25 - 20 30 - 34 35 - 39

40 - 49 __ 50 -59 60 or over

8. To what (if any) national, state, or local educatienal

organizations do you belong?

9. What prcfessional educational publications (if any) do you

read regularly?

10. What (if any) professional meetings sponsored by educational

organlzations have you attended in the last three years?
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QUESTIOHNAIRE C

This questionnaire deals with opinions and attitudes about DMP

o

and the inservice program. There are no right or wrong answers, s

please be frank and honest in your replies. They will be of help in
revising and improving DMP. Of course, your responses will be treated

confldentially.
1. As a student my general attitude toward mathematics was:

f Highly Moderately Mildly Mildly Moderately Highly
Favorable

Unfavorable Unfavorable Unfavorable  Favorable _ Favorable .

2. My general attitude toward teaching mathematics prior *+o this year was:

Highly Moderately Mildly Mildly Moderately  Highly
[ i Unfavorable  Unfavorable Favorable  Favorable  Favovable

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

i — S

4. If your attitude toward teaching mathematics has changed, please explain

what you believe caused the change.

L

a. Did you teach mathematics last year?

b. If yes, what program or text did you use? L
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Do you teach mathematics differently this year because of DMP?
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.

What do you like most about DMP? Why?

What do you like least about DMP? Why?

Gi

Overall, do you like or dislike DMP?
Is it better or worse than programs or texts you have used in
the past?

In what ways?

If you attended a DMP summer workshop, was it useful or a waste-

If it was useful, was it adequate or inadequate?

How could it be improved?

ve your evaluation -of the group meetings with Ron Lange, Wayne

-Neuburger, and (for Chicago teachers) Bernadette Perham.
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Perham.
13.
a. Were you involved in making the decision to use DMP this year?
b. If yes, how?
€. If no, explain how you think théwaec;51on was- made.
14, ) ,
a. To what extent do you support the use of DMP in your school?
Fully ____Moderately ___ Slightly Nat.at all __
b. To what extent do you feel that your building principal sugé@fts
the use of DMP in your school?
Fully __ Moderately _ ' Sllphtly  77EoE at all __
¢. To what extent do you feel thaﬁ the administration of your school
system supports the use of DMP in your Sghcél?
Fully _ Moderately _ Sllghtly Not at all
d. What_assistange have you received from your school system or from
your pr#ﬁéxp 11 that was particularly important in helping you use
DMP? |
e. What assistance have you failed to receive that would have helped
you in ﬁsing DMP?
- * Chicago teachers only -

C



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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