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ABSTRACT

PROCESSES IN IMPLEMENTING THE METRIC SYSTEM

IN EIGHT LOCAL PUBLIC SCHOOL DISTRICTS

B)’

James Richard Lawson

The purpose of the study was to describe the

initiation and implementation stages in the diffusion of the

metric system in eight local public school districts (K-6)

in San Diego County, California. The study further sought

to determine whether a paradigm for metric transition in

local public school districts (K-6) was feasible and, if so,

to make recommendations for developing such a paradigm.

Specifically, the objectives of the study were:

1. To describe the heuristics and change strategies

used by the Regional Metric Resource Centre, Department of

Education, San Diego County, to initiate metric transition

in eight selected public school districts (K-6) in San Diego

County, California.

2. To describe specified characteristics of the

eight selected public school districts under investigation.

3. To describe the execution of district plans as

they relate to the installation of metric education in the

districts under study.
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4. To describe organizational members' perceptions

of the innovation, metric system, in the eight school

districts under study.

5. To describe metric cognitive and affective

changes on a population of each district's organizational

members and metric cognitive changes on a population of

pupils in each of the eight school districts under study.

6. To analyze the findings of the study to deter-

mine whether a paradigm for metric transition in local

public school districts is feasible and, if so, make

recommendations for developing such a paradigm.

The basic method of the study was descriptive in

nature. The description of Centre heuristics and strategies

and the description of district characteristics were based

upon content analyses of documents and records and published

data sources. The description of the execution of district

plans and the description of organizational members' percep-

tions of the innovation, metric system, were based on

surveys made on populations of districts' metric specialists,

metric multipliers, and teachers. A quasi-experimental

approach was used to gather data to describe cognitive and

affective changes on districts' multipliers, experimental

teachers, and control teachers. A quasi-experimental

approach was also used to gather data to describe metric

cognitive changes on a population of districts' multiplier

pupils, experimental teacher pupils, and control teacher

pupils.
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Five strategies were identified and described at the

initiation stage of the diffusion process: (1) commitment,

(2) district plans, (3) a multiplier approach, (4) seed

money, and (5) on-site support. District characteristics

described were district type, size, special personnel

resources, district economic factors, pupil background

factors, and pupil performance factors. A11 districts in

the study used a "multiplier approach" in the execution of

their district metric implementation plans. Multiplier

selection, training, and disperson were described as well

as teacher selection and training. Organizational members'

perceptions of school based parent and community metric

education programs and perception of the metric system were

also described.

Significant differences in favor of treatment groups

were found between districts' multipliers, experimental

teachers, and control teachers in cognitive and affective

domains. Significant differences in favor of treatment

groups were also found between districts' multiplier pupils

and experimental teacher pupils and control teacher pupils

at the first, third, fourth, fifth, and sixth grade levels.

No significant differences were found between groups at the

kindergarten or first grade levels.

Among other conclusions, the study concluded that:

1. A regional metric resource centre can be an

effective outside change agent in initiating the diffusion

of metric education in local public school districts (K-6)
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when: (a) obtaining strong district commitment to metric

transition, (b) requiring districtwide metric implementation

plans, (c) requiring a multiplier approach to metric

inservice training, (d) providing seed money, and (5) pro-

viding on-site support for district metric program

implementation.

2. A significant change can be made in teacher

metric cognitive and affective growth and pupil metric

cognitive growth when: (a) strong district commitment to

metric transition is made, (b) districtwide metric imple-

mentation plans are developed, (c) a multiplier approach to

metric inservice training is used, (d) funds are provided

for the purchase or development of metric instructional

materials, and (e) on-site support is provided for district

metric program implementation.
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Chapter 1

INTRODUCTION

Time, distance, and space have been foreshortened by

man's technology. McLuhan, Fiore, and Agel stated, "Ours is

a brand-new world of allatonceness. 'Time' has ceased,

'space' has vanished. We now live in a global village."1

If technology has brought ”allatonceness,” it too has

brought "altogetherness," for global man has been forced to

establish new relationships.

Today, there is an increasing multifarious inter-

dependence among the world's societies, especially in trade,

commerce, and in scientific research, which has brought

about a compelling need for a universal system of weights

and measures. The evolution of measurement systems paral-

lels that of civilization itself. The global village moves

rapidly toward a universal language of weights and measures:

Le Systeme International d'Unites (SI), 3 universal interna-

tional system of metric weights and measures:

Rapidly, we approach the final phase of

the extensions of man--the technological simu-

lation of consciousness, when the creative

process of knowing will be collectively and

 

1Marshall McLuhan, Quentin Fiore, and Jerome Agel,

The Medium Is the Message (New York: Random House, 1967),

p. 63.

 



.
n



corporately eernded to the whole of human

society. . . .

This study will be concerned with the metric transition in

education in the United States, the last major industrial

nation to accept and adopt the international system of

metric weights and measures.

BACKGROUND OF THE PROBLEM

Presently, 92 per cent of the people in the world

live in countries that officially recognize the metric

system as the national standard for weights and measures.

Today, Brunei, the People's Democratic Republic of Yemen,

the Yemen Arab Republic, and the United States of America

are the only countries in the world that predominantly use

some system of measurement other than the metric system.3

As an island in a metric world, the United States is

at a disadvantage in world trade and commerce. "American

manufacturers are now experiencing rejection of 'inch' pro-

ducts overseas and the barriers increasingly are being

raised."4 The European Common Market countries have given

 

2Marshall McLuhan, Understanding Media: The Exten-

sions of Man (New York: McGraw-Hill Bodk Company, 1964),

pp. 3-4.

 

 

3California State Department of Education, Inservice
 

Guide for Teaching Measurement: An Introduction to the SI

Metric System (Sacramento: Bureau of Publications,

CalifornIa State Department of Education, 1975), p. 8.

 

4Metric Markets, "There's No Place in Metrication

for Emotionalism," Weights 6 Measurement, LX, No. l (1976),

12A.

 



the United States notice that by 1978, they will only accept

imports that are marked solely in metric units. It has been

suggested that the United States loses about $60 million to

$1 billion annually in exports because of its disparate

units of weights and measures.5 Another disadvantage of the

current system of United States measurement relates to

education and communications in the fields of science and

technology. Arnold believes the United States has lost its

position as a world leader in science and technology, and

that the United States cannot hope to regain its world

influence if it does not go metric.6 He further points out

that the metric system is the language of science and, due

to the continued use of the customary system in American

schools and in other sectors of American society, "Metric

countries have a distinct advantage in the preparation of

scientific citizens who are more at home, more comfortable,

and more understanding in the developing of the scientific

age."7

Supporting this notion, Hallerberg listed as an

advantage of the metric system the notion that "A common

measurement language that is used by scientists, engineers,

and industrial workers would improve communications and

 

5Claibourne Pell, ”Conversion Will Pay Off in

Dollars, Sense," Los Angeles Times, December 28, 1975,

Part VII, p. 1, col. 1.

 

6C. J. Arnold, "The U.S. in a Metric World," Metric

News, November-December, 1975, pp. 22-23.

7Arnold, p. 23.



reduce barriers among different sectors of society.”8

While the advantages and disadvantages of a United

States conversion to the metric system have been debated for

nearly two centuries, compelling political and economic

forces are tending to bring a close to the debate.

In August, 1968, the Metric Study Act (Public Law

90-472) was enacted by Congress of the United States to

provide a three-year study of the potential impact and the

effects of increasing use of the metric system in the

United States. A series of interim reports was presented to

the United States Congress during the period 1968 through

1971. The final report, titled A Metric America--A Decision

Whose Time Has Come, was submitted to Congress in July,
 

1971. The report concluded that the United States should

change to the metric system through a coordinated national

program and recommended:

- That the United States change to the Interna-

tional System deliberately and carefully;

- That this be done through a coordinated

national program;

- That the Congress assign the responsibility

for guiding the change, and anticipating the kinds

of special programs described in the report, to a

central coordinating body responsible to all

sectors of our society;

- That within this guiding framework, detailed

plans and timetables be worked out by these sectors

themselves;

- That early priority be given to educating

every American school child and the public to think

in metric terms;

 

8Arthur E. Hallerberg, "Commonly Listed Advantages

of the Metric System," The Arithmetic Teacher, XX (April,

1973), 255.

 



- That immediate steps be taken by the

Congress to foster U.S. participation in interna-

tional standards activities;

- That, in order to encourage efficiency and

minimize the overall costs to society, the general

rule should be that any changeover shall "lie where

they fall";

- That the Congress, after deciding on a plan

for the nation, establish a target date ten years

ahead, by which time the U.S. will have become

predominantly, though not exclusively, metric;

- That there be a firm government commitment to

this goal.

On December 23, 1975, the President of the United

States signed the Metric Conversion Act of 1975. This new

law declares "a national policy of coordinating the increas-

ing use of the metric system in the United States" and

establishes "A United States Metric Board to coordinate

the voluntary conversion to the metric system."10

In California, two significant events brought metric

transition closer to education. First, in anticipation of

the adoption of new California mathematics textbooks in

1976, it was determined that mathematics instructional

materials shall “employ the metric system known as the

International System of Units (SI) as the standard units of

measurement."11 Thus, all new mathematics instructional

 

9U.S. Department of Commerce, National Bureau of

Standards, A Metric America: A Decision Whose Time Has

Come, National Bureau of Standards Special Publication No.

345 (Washington: Government Printing Office, 1971), p. iii.

 

lOMetric Conversion Act of 1975, Public Law 94-168,

94th Congress, H.R. 8674, 89 Stat. 1007 (1975).

11California State Department of Education, Criteria

for Evaluating Instructional Materials in the Subjects of

Health, Mathematics, MusIc, Science, and the Social Sciences

(Sacramento: Bureau of Publications, California State

Department of Education, 1974), p. 10.



a
.
)

A

-4

"b.

  



materials to be adopted in California in 1976 should include

measurement instruction in metric units.

Secondly, the recent California framework for

mathematics, Mathematics Framework for California Public
 

Schools, K-12, contains a measurement strand at the ele-
 

mentary and secondary levels which advocates the metric

system of measurement for California public school instruc-

tion. It declares that, ”The International System of Units

(SI) should be the system of standard units taught in the

schools of California."12 Further, the framework establishes

a timeframe by which all students will begin metric instruc-

tion beginning in September, 1976.

In summary, the United States is on an irreversible

course of action toward metric conversion; yet a recent

exploratory survey of elementary school teachers indicates

that schools are not yet devoting much attention to the

metric system which has significant implications for

educators.13

STATEMENT OF THE PROBLEM

National conversion to a new measurement system is a

unique and universal phenomenon that lacks precedents in the

 

12California State Department of Education, Mathe-

matics Framework for California Public Schools, Kindergarten

Through Grade Twelve (Sacramento: Bureau of Publications,

California State Department of Education, 1975), p. 18.

 

 

 

13National Advisory Committee on Mathematical

Education, Overview and Analysis of School Mathematics,

Grades K-12 (Washington: Conference Board of the

Mathematical Sciences, 1975), p. 43.

 

 



United States. Due to its lack of precedents, education

administrators are faced with the immediate question of how

to implement metric education in their local school dis-

tricts without knowledge or understanding of its dimensions.

Goldhammer et a1. studied superintendents' percep-

tions of their problems.14 They interviewed 47 school

superintendents of various sized districts in 22 states and

found that there were six classes of problems superintend-

ents perceived themselves as having. Among the six problems

were educational change. Explicating the troubles superin-

tendents face when confronted with change, Goldhammer et a1.

commented that:

Organizing to meet and direct change is one of

the responsibilities which trouble superintendents.

That this is an area of deep concern was demonstrated

by a superintendent who asked, "How do you implement?

How do you get going? How do you get the district

ready for innovation?"

Further, Goldhammer et a1. listed administrative concerns

about staff resistance to change, about obtaining staff

commitment to change, and about the difficulty in facilitat-

ing change based upon traditional budgetary allocations.16

It is logical to believe that school superintendents will

have similar concerns about organizing to meet and direct

 

14Keith Goldhammer et a1., Issues and Problems in

Contemporary Educational Administration (Eugene: The Center

for the Advanced Study of Educational Administration,

University of Oregon, 1967), pp. 11-19.

 

lsGoldhammer et al., p. 18.

16Goldhammer et al., pp. 18-19.



change brought about by national metric transition.

While Great Britain, Australia, South Africa, New

Zealand, and Canada have recently, or are now currently, in

the process of national metric conversion, few studies

appear to be available about their experiences. In a recent

study of other nations undergoing metric transition,

Chalupsky et al. noted:

One of the grim conclusions of our overseas

studies was the almost complete absence of evalua-

tion components in any aspect of metric education.

. . We found the lack of any but the most sub-

jective evaluation of teacher training, and the

complete lack of instructional evaluation,

especially disheartening.

To complete our conversion to metric education

will take some time. Well-designed evaluative

research now could help later training programs.

It is unfortunate that we cannot capitalize on

existing evaluation of training models and

materials conducted by the other countries that

have gone metric. None exist.

Enlightened educators who recognize metric transi-

tion as a change phenomenon may turn to the literature on

change to find, as Baldridge did, that:

Analysts and scholars studying the problem of

educational change have been baffled by the diffi-

culty of translating new educational designs into

usable organizational forms which can be implemented

in the field. Although hundreds of research articles

have been added to the professional literature, there

still seems to be a paucity of understanding about

the basic diffusion and implementation process.

There is a shortage of usable information for the

practical administrator who wants to incorporate

 

17Albert B. Chalupsky et al., Metric Inservice

Teacher Training: Learning from the English and Australian

Experience, National Institute of Education Project No.

C-74-Oll7, Final Report (Palo Alto, Calif.: American Insti-

tutes for Research in the Behavioral Sciences, 1975), p. 63.

 

 



innovations into his organization. . . .18

Specifically, the problem is that there is a lack of

data, research, theory, practice, and pragmatic experience

relative to the implementation of the metric system—-

elements typically used by educators to make judgments in

solving educational problems. Education administrators and

other interested education personnel have no previous

experience and little data from which they can make

professional judgments in their efforts to implement metric

education in local public school districts.

PURPOSE OF THE STUDY

The purpose of the study was to provide knowledge

and understanding of specified aspects of metric transition

in local public school districts (K-6). The study sought to

describe the initiation and implementation stages of change

in eight local public school districts (K-6) currently

undergoing metric transition. The study further sought to

determine whether a paradigm for metric transition in local

public school districts (K-6) was feasible, and if so, to

make recommendations for developing such a paradigm.

Specifically, the objectives of the study were:

 

18J. Victor Baldridge, "Political and Structural

Protection of Educational Innovations," What Do Research

Findings Say About Getting Innovations Into Schools: A

Symposium, eds., Sanford Temkin and Mary V. Brown, U.S.,

Educational Resources Information Center, ERIC Document

ED 103 987, January, 1974, p. 12.
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1. To describe the heuristics and change strategies

used by the Regional Metric Resource Centre, Department of

Education, San Diego County, to initiate metric transition

in eight selected public school districts (K-6) in San Diego

County, California.

2. To describe specified characteristics of the

eight selected public school districts under investigation.

3. To describe the execution of district plans as

they relate to the installation of metric education in the

districts under study.

4. To describe organizational members' perceptions

of the innovation, metric system, in the eight school

districts under study.

5. To describe metric cognitive and affective

changes on a population of districts' organizational members

and metric cognitive changes on a population of pupils in

each of the eight school districts under study.

6. To analyze the findings of the study to

determine whether a paradigm for metric transition in

local school districts is feasible, and if so, to make

recommendations for developing such a paradigm.

SIGNIFICANCE OF THE STUDY

The significance of the present study is that it can

provide the kinds of facts, data, and measured field

experiences upon which future professional judgments can be
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based. The study provides knowledge about various aspects

of metric diffusion strategies and provides penetrating

insights into the nature of metric transition, metric

education, and teacher inservice patterns. In general, this

study provides the basis for planned metric transition for

local school districts similar to those in the study, thus

increasing the practitioner's power to understand and con-

trol the diffusion of metric education.

As one of the first metric studies, the study also

provides a starting point for more rigorous studies for

metric transition in education while contributing to the

field and study of adoption and diffusion of innovations

in education.

DELIMITATIONS OF THE STUDY

The study was derived from the larger problem of

national conversion to the metric measurement system in the

United States. National metric conversion implies a need

for universal metric education--education that transcends

all sectors of soCiety and all peOple in all walks of life.

The larger problem was, and remains, that of identifying the

various audiences and their educational needs, developing

strategies to meet those needs, and implementing those

strategies so that there is a smooth and coordinated

national transition to a metric system of measurement. The

study was concerned only with that sector of society identi-

fied as public education and was further delineated in scope
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by geography, audience, and focus.

The study was limited to eight local public school

districts in San Diego County, California. It did not

include nonpublic schools in San Diego County, nor did it

include public or nonpublic school districts outside San

Diego County, California.

The study described specified aspects and processes

of districts undergoing metric transition. Emphasis was

placed on describing the districts themselves; the strate-

gies, tactics, or processes used by the districts to

implement metric education; and the metric cognitive changes

on a population of students and teachers in each of the

districts during a period of their transition. The study

was g9; concerned with administration, parent education,

community education, curriculum, curriculum development,

materials analysis and development, or methods of instruc-

tion per se, except as they may generally relate to
 

recommendations for developing a paradigm for metric

transition in local school districts.

DEFINITION OF TERMS

A number of terms used in the study require specific

definition:

Change: The term change as used in the study

follows Lippitt's definition as "any planned or unplanned

alteration of the status quo in an organism, situation, or
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process."19

Change agent: There are several definitions of
 

change agent in the literature. Some define a change agent

as an individual; while others include groups, agencies, or

institutions as a change agent in their definitions. The

term change agent as used in the study is best defined by
 

combining definitions used by Good20 and Rogers.21 A change

ggggg in this study is a person, group, agency, or other

medium that attempts to alter, change, or restructure

concepts, conditions, or processes in an attempt to influ-

ence the strength and/or direction of adoption decisions.

Community: In the study, community refers to the
  

aggregate of private and public groups, institutions, organ-

izations, or agencies that make up and influence the greater

learning environment of the elementary school pupil,

exclusive of the school and home setting. The community as

defined includes the mass media, local service clubs, local

government, local private and public agencies, stores,

shops, businesses, and other local organizations, institu-

tions, or organized groups that generally support, reinforce,

or influence metric education of pupils in local school

districts.

 

19Gordon L. Lippitt, Visualizing Change (Fairfax,

Va.: NTL-Learning Resources Corporation, 1973), p. 37.

 

20Carter'V. Good, ed., Dictionary of Education (New

York: McGraw-Hill Book Company, 1973), p. 89.

 

21Everett M. Rogers, Diffusion of Innovations (New

York: Free Press of Glencoe, 1962), p. 17.

 



 
 

 

L
.

.
1



14

Community education: Community education refers to
 

pedagogy aimed at the community for the purpose of winning

support for metric transition in education and influencing

metric transition in the community.

Compatibility: The term compatibility refers to one
  

of five characteristics of innovations defined by Rogers and

Shoemaker as "the degree to which an innovation is perceived

as consistent with the existing values, past experiences,

and needs of the receivers.”22

Complexity: The term complexity refers to one of
  

five characteristics of innovations defined as the degree to

which an innovation is perceived as relatively easy to

understand and use.

Control pupils (Ct Pfifl: The term control pupils
 

 

(CtI”5)refers to those pupils belonging to intact classes

randomly selected from the control teacher population.

Control teachers (Ct's): Control teachers (Ct's)
  

are defined as those teachers with a district under study

who received 39 metric inservice education from district

metric multipliers.

Diffusion: The term diffusion as used in the study
  

is taken from Rogers and is "the process by which an innova-

tion spreads."23

 

22Everett M. Rogers and F. Floyd Shoemaker, Commun-

ications of Innovations: A Cross—Cultural Approach, 2d ed.

(New York: The Free Press, 1971), p. 145.

 

23Rogers, p. 13.
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Experimental pupils (EtI”s): The term experimental
  

pppils (EtP'S)refers to those pupils belonging to intact
 

classes randomly selected from the experimental teacher (Et)

population.

Experimental teachers (Et's): Experimental teachers
  

(Et's) are defined as those teachers within a district under

study who received metric inservice education from district

metric multipliers.

Implementation stage: It is generally accepted that
 

there are three stages in the diffusion of innovations in a

complex organization: (1) the initiation Or support stage,

(2) the implementation stage, and (3) the incorporation

24 The implementation stage is the second stage ofstage.

the diffusion process. The implementation stage is defined

as the diffusion process internal to the school system under

study and "the process that, when successful, results in the

alteration of organizational members' behavior and atti-

tudes, so that they conform to the expectations of the

innovation."25

Initiation stage: The initiation stage is the first
 

stage in the diffusion of an innovation in a complex organi-

zation. The initiation stage in the study is defined as the

 

24Pau1 Berman and Milbrey Wallin McLaughlin, Federal

Programs Supporting Educational Change: Vol. IL_A Model of

Educational Change (Santa MonIca, Calif.: The Rand Corpora-

tion, 1974), p. 17; see also Joseph B. Giacquinta, "The

Process of Organizational Change in Schools," Review of

Research in Education, ed. Fred N. Kerlinger (Itasca, 111.:

F. E. Peacock Publishers, 1973), p. 197.

 

 

 

 

25Giacquinta, p. 197.
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collective decisions, commitments, and agreements made by

and between the Regional Metric Resource Centre and the

districts under investigation.

Innovation: The term innovation as used in the
  

study is broadly defined after Rogers, who stated:

An innovation is an idea perceived as new by

the individual. It really matters little, as far

as human behavior is concerned, whether or not an

idea is ”objectively" new as measured by the amount

of time elapses since its first use or discovery.

It is the newness of the idea to the individual that

determines his reaction to it. . . .26

 

Inservice education: The term inservice education
  

refers to planned activities for the improvement of instruc-

tional staff members as professional practitioners with the

intent of changing their instructional practices. In the

study, three sets of professional practitioners were pro-

vided with inservice education: the district metric

specialists, the metric multipliers, and the district

teachers. In the study, the terms metric training and

inservice training refer to metric inservice education.

Metric conversion: The term metric conversion for
 

 

the purpose of the study has the same connotation as the

term metric transition.

Metric education: The term metric education tends
 

 

to be used loosely by practitioners and in the literature

and is sometimes mistakenly used to mean metric transition.

The term metric education tends to have a broad meaning to

 

26Rogers, p. 54.
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some and a narrower meaning to others; but, in any case, its

meaning refers to the teaching/learning process. The

narrowest meaning of metric education refers to those educa-
 

tional activities in the mathematics curriculum, exclusively

using metric vocabulary, symbols, and units. A broader

meaning of metric education includes all concepts in the

narrower meaning of metric education, as well as concepts

related to the general study of measurement: arbitrary units

of measurement, estimation, and approximation, to name but a

few. The broader meaning may alSo include the teaching/

learning of requisite general mathematics concepts relevant

to measurement--as an example, powers of ten. The broadest

meaning of metric education includes any teaching/learning

activity that requires knowledge or skills of measurement

and, therefore, transcends the mathematics curriculum to

include such curricular areas as science, social science,

physical education, art, home economics, and any other

curricular area requiring measurement knowledge or skills.

Even the broadest meaning of metric education is subsumed

under the rubric metric conversion or metric transition.

Metric education as used in the study shall refer to the

broadest meaning described above.

Metric system: The metric system as referred to in
 

 

the study is that system of metric measurement adopted by

the Eleventh General Conference on Weights and Measures in

1960 and formally given the title Systeme International

d'Unites, interpreted into English as the International
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System of Units and universally abbreviated as SI.

Metric transition: The term metric transition as
  

used in the study refers to the phenomenon described by the

collective states or processes necessary to bring about the

change state required in implementing metric education in

social systems. In an educational system, the phenomenon

collectively includes all learner systems that directly and

indirectly effect or affect metric education of pupils.

Significant learner audiences would include the pupils,

teachers, teacher multipliers, specialists, education

administrators, school boards, parents, and the general

community of the school system. Other significant dimen-

sions of metric transition include: inservice education;

planning and programs (e.g., teacher, specialist, and

administrator); curriculum development (e.g., state frame-

works, courses of study, scopes and sequences, lesson plans,

and learner performance objectives); identification, selec-

tion, acquisition/development, and distribution of materials;

learner diagnosis and achievement measures; and parent and

community education programs.

Mpggl: The term mpggl in the study will be defined

after Lippitt as a "representation of a phenomenon which

displays the identifiable structural elements of that

phenomenon, the relationships among those elements, and the

processes involved.n27

 

7Lippitt, p. 73.
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Multiplier (Em): The term multiplier refers to the
  

district metric multiplier and is that person who acts as

intermediary expertise between the district metric special-

ist and other intermediaries or teachers within a district.

Observability: The term observability refers to one
  

of five characteristics of innovations defined by Rogers and

Shoemaker as "the degree to which the results of an innova-

tion are visible to others.”28

Paradigm: The term paradigm and the term model will

be used synonymously and interchangeably in the study. The

term paradigm will be the preferred term.

Planned chapge: Planned change as used in this
  

study is defined by Lippitt as "an intended, designed, or

purposive attempt by an individual, group, organization, or

larger social system to influence directly the status quo of

"29

itself, another organism, or a situation.

Relative advantage: The term relative advantage
  

refers to one of five characteristics of innovations defined

by Rogers and Shoemaker as ”the degree to which an innova-

tion is perceived as being better than the idea it super—

"30
sedes.

Specialist (S): The term spgcialist as used in the
  

study refers to persons identified and selected by a

district's administration to provide the expertise, planning,

 

28Rogers and Shoemaker, p. 155.

29Lippitt, p. 37.

30Rogers and Shoemaker, p. 138.
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and coordination for district metric transition. In the

study, a specialist is sometimes referred to as the metric

specialist, district specialist, district metric specialist,

or simply as specialist.

Strategy: The term strategy as used in the study

is taken from Miles who defined strategy as "a means (usu-

ally involving a sequence of specified activities) for

causing an advocated innovation to become successfully

installed in an on-going educational system.”31

Tactic: The term tactic as used in the study refers

to the maneuvering or disposing of forces into positions of

advantage to accomplish an end. More specifically to this

study, tactic refers to various activities, procedures, or

processes subsumed under broader strategies to accomplish

metric transition.

Trialability: The term trialability refers to one
  

of five characteristics of innovations defined by Rogers

and Shoemaker as "the degree to which an innovation may be

experimented with on a limited basis."32

OVERVIEW

In Chapter 2, pertinent literature relevant to

metric transition and to the diffusion and adoption of

 

31Matthew B. Miles, ed., Innovation in Education

(New York: Teachers College, Columbia University, 1964),

pp. 18-19.

32

 

Rogers and Shoemaker, p. 155.
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innovations is reviewed. In Chapter 3, the reader will find

a description of the research approach, the design of the

study and data collection plan, the sample populations, the

instrumentation, the data analysis plan, and the methodolog-

ical assumptions and limitations. The results and findings

of the study are organized and reported in Chapter 4.

Finally, conclusions and implications are drawn in Chapter

5.



Chapter 2

REVIEW OF THE LITERATURE

This chapter reviews the research and conceptual

literature considered relevant and necessary to understand

the present study. The study sought to describe the initia-

tion and implementation stages of change in eight local

public school districts (K-6) currently undergoing metric

transition. For this reason, the review focuses on litera—

ture related to the metric system of measurement and the

diffusion and adoption of educational innovations.

METRIC SYSTEM LITERATURE

Literature related to the metric system has only

recently emerged. Bormet made an examination of the

periodical and journal literature published in 1971, 1972,

and 1973 under the descriptor metric system using as sources
 

the Current Index to Journals in Education, Educational
  

Research Information Center, Education Index, and the
  

Unabridged Readers' Guide to Periodical Literature. He
 

found 11 articles for the year 1971, 11 articles for the

year 1972, and 21 articles for the year 1973.1 The present

investigator found no metric descriptor in the ERIC system
 

 

1David Bormet, "Metrication in Education . . . A

Review," American Metric Journal, III, No. 3 (May/June,

1974), 5.
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during 1973. However, in August, 1974, an ERIC search under

the descriptor metric system produced an off-line biblio-
 

graphic citation list of 119 documents. An updated off-line

citation list printed in November of 1976 produced 180

additional citations. Analyzing the titles, descriptors,

and abstracts of the 299 citations, the investigator made a

frequency count of the documents under eight categories.

The analysis is reported in Table 1.

Table 1

Frequency of ERIC Citations, February, 1969-

May, l976,by Categories

 

 

Category Frequency

History of the metric system 9

Rationale for metric conversion 22

Policy statements (laws, acts, and resolutions) 12

Position papers (needs, issues, and trends) 91

Current programs and projects 21

Curriculum and teaching/learning activities 118

Materials analysis, selection and recommendations 12

Bibliographies and reference materials _11

Total all categories 299

 

General Problem Areas in

Metric TransItion

 

 

Citations classified as position papers in Table 1,
 

the second largest category with 91 listings, were documents
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that discussed trends, needs, problems, plans, issues, and

consequences of a national metric transition. Ninety per

cent of the documents cited could be classified as concep-

tual literature as opposed to research literature. The

Chalupsky, Crawford, and Carr study appeared to be one of

the more comprehensive research studies in the metric liter-

ature and was one of the first to be reviewed by the

investigator.2

Chalupsky, Crawford, and Carr, in a study of five

nations that have recently undergone or are currently under-

going a conversion to the metric system, reported nine major

problem areas in the metric transition process: (1) resist-

ance to change, (2) teaching materials and textbooks,

(3) equipment conversion, (4) teacher training, (5) voca-

tional and adult education, (6) communication and coordina-

tion, (7) lack of firm direction, (8) special problems in

the instruction and use of the metric system, and (9) breadfli

of impact.3

Curriculum Concerns
 

As reported in Table l, the greatest number of

metric documents cited dealt with matters of curriculum and

 

2Albert B. Chalupsky, Jack J. Crawford, and Edwin M.

Carr, Going Metric: An Analysis of Experiences in Five

Nations and Their Implications for U.S. Educational Planning,

National Institute of Education Project No. 3-2173, Final

Report (Palo Alto, Calif.: American Institutes for Research

in the Behavioral Sciences, 1974).

 

 

3Chalupsky, Crawford, and Carr, p. 93.
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with teaching-learning activities related to metric

instruction. Such documents included guides, handbooks,

curriculum frameworks, courses of study, units of instruc-

tion, and teaching activities. These documents were aimed

at specific learning audiences and specific disciplines

(e.g., teachers of adults, parents, elementary pupils,

secondary students, vocational education teachers, and

teachers of the blind, to name but a fewL Content ranged

from general to specific information and tended to reflect

special problems in the instruction and use of the metric

system--one of the nine problem areas in metric transition

reported by Chalupsky, Crawford, and Carr above.4 The

quantity of documents cited in this category tends to sup-

port the notion that curriculum development is an important

component of metric transition in education.

Expanded Role of the School
 

Chalupsky, Crawford, and Carr further found that

metrication provides an expanded role for schools in adult

education and noted that:

During the course of metric conversion in the

countries studied, the schools have been presented

with the opportunity to expand their role in the

community and assume greater responsibilities for

adult education. Metric conversion in the U.S. will

no doubt offer similar challenges. Schools will

very likely be called upon to provide additional

courses for adults--both general education teachers

and specific job training teachers of many disci—

plines . . . can all contribute. Parent-teacher

association meetings and other school functions can

 

4Chalupsky, Crawford, and Carr, p. 93.
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be instrumental in setting the neighborhood tone

toward SI. Even more important, but more likely

to be overlooked, is the role that students can,

and will, play in educating their parents. The

attitudes and practices of teachers, as reflected

through their students, will do much to convincg

parents to support or resist metric conversion.

It should be noted that the investigators explicitly stated

that general education teachers would be called upon to

provide adult education, implying an expanded role for the

elementary school which traditionally does not act in that

capacity. While parents are more frequently involved in

elementary school activities, direct instruction of adults

is not typically a role an elementary school plays.

Schoonover also supported the concept of the schools

role in providing community and parent metric education.6

Richardson saw the school as having a role in consumer

education. Speaking of consumer education, he stated:

Education must be conceived in the broad terms

of its many purposes, its timing, and its diverse

audiences. Clearly, the schools, the advertising

media, and general informatign media must all play

parts in any major campaign.

Advocagy and Leadership
 

Schoonover not only supported the concept of the

school's role in providing community and parent metric

education, but implied that educators should act as

 

5Cha1upsky, Crawford, and Carr, pp. 122-23.

6Jean Way Schoonover, "Communicating a Metric Educa-

tion Plan," Metric Reporter, June 27, 1975, pp. 2, 6.
 

7Lee Richardson, "Metric Consumer Concerns,” Metric

Reporter, September 17, 1976, p. 4.
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advocates for metric transition among community and parent

groups. She suggested that strategies be employed to

generate wide community acceptance of the changeover to

metric education in schools and generate parent involvement.

Among the strategies she suggested were endorsement by

credible spokesmen and women, meetings with community

groups, communications blitzes, PTA programs, parent-

sponsored school metric programs, news releases, television

interviews, articles, and speakers.8

An advocacy position was also suggested by Dr. Mary

Ellis and the Educational and Industrial Training Coordinat-

ing Committee of the American National Metric Council, who,

after a recent metric education survey of each state and

territory, commented:

We learned a lot about many of the states, but

much more is greatly needed. We can no longer take

a passive role. With over 17,000 school districts

and millions of teachers and students to be affected

by metrication, coordination and leadership are

vitally important.

Elliott Richardson, U.S. Secretary of Commerce, was

more direct about educators and others playing an advocacy

role. He stated:

There may be some confusion that the passage of

the Metric Conversion Act will relieve businessmen,

industrialists, educators, and other who have been

toiling in the metric vineyard from primary responsi-

bility. This is wrong and runs contrary to the

intentions of both the Administration and the

 

8Schoonover, pp. 2, 6.

9"Metric Education Survey Results,” Metric Reporter,

December 10, 1976, p. 8.
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Congress. . . . The U.S. Metric Board will serve

as a facilitator, but will not be the initiator.

It will be the duty of all of us to act as

public advocates for the move to metrics. 10

Currently, many educators appear reticent to assume

a leadership role in initiating metric education; yet the

notion that education and educators must assume a leader-

ship role in implementing the metric system comes from many

sources.11 The feeling for urgency and the need for leader-

ship was expressed by Riles during an address he made the

first week of school year 1973:

The child entering kindergarten this week

must be prepared for a metric America. We in

the schools must accelerate our efforts, our

planning, and our action now to assure that the

educational system will offer effective instruction

in metrics. If we do not, the schools will be caught

short, and the child will be the big loser. As a

citizen in the future, he will be unprepared or

even incpgpetent to function in a metric

America.

 

10Elliott L. Richardson, "A Nation Among Nations,"

Examining the Metric Issues (Washington, D.C.: American

National Metric Council, 1976).

 

11David Bormet, "Metrication in Education . . A

Review," American Metric Journal, 111, No. 3 (May- June,

1974), 9; see also Jeffrey V. Odom, "The Metric System:

Learn It! Think It! Teach It!" Instructor, LXXXIII (October,

1973), 50-60; see also Lottie Viets, "Experiences for Metric

Missionaries," American Teacher, XX (April, 1973), 369-70.

 

 

 

12Opinion expressed by Wilson Riles, Superintendent

of Public Instruction, State of California, in an address

("Impact of Metric Conversion”) at UCLA Metric Conference/

Exhibit, September 7-8, 1973, University of California at

Los Angeles, September 8, 1973 (printed copy available

from the Bureau of Publications, California State

Department of Education.
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Coordination, Collaboration,

and Planning
 

The imperative need for coordination in metric

trainsition efforts is generally accepted.13 Speaking for

ed ucation, Bell stated:

I believe the need is clear to all of us. The

nation is committed to eventual and complete conver-

sion. What is needed now is exactly the coordination

authorized in the Metric Conversion Act so that edu-

cators can draw upon and contribute to the efforts

of business, industry, and government.14

Swanson argued a case for collaboration among public

arlci. private sectors: a working partnership during national

Ine:1:jric transition.15 While his perspective was primarily

atirn<3d.at the relationships between industry and government,

S<3rn<3 of the same arguments might be used for collaboration

13€31:xveen industry and education.

The notion that a planned metric transition is not

OIlle'pref'erred but essential to the social, economic, and

F3<331:itical welfare of the United States was made clear by

ID€33121 and others.16 What the literature failed to make clear

\

- 13Albert B. Chalupsky and Jack J. Crawford, "Prepar-

3L:r1£; the Educator to go Metric," Phi Delta Kappan, LXII

(: €3c:ember, 1975), 263; see also U.S. Department of Commerce,

§§?1_2fl§3tric America: A Decision Whose Time Has Come, National

Dul‘eau of Standards Special. Publication No. 345 (Washington,

~ (3-: Government Printing Office, 1971), p. 85. (Hereafter

Xe ferred to as U.S. Department of Commerce, A Metric

-~1§5§3§i§§. . . .)

1V1 14T. H. Bell, "The U.S. Office of Education and

I3€3tiric Education," Examining the Metric Issues (Washington,

‘ .: American National Metric Council, 1976).

 

Ed 15C. A. Swanson, "Working Partnership in Going

etric," Metric Bulletin, 11, No. 10 (August, 1975), 9—12.

16Claiborne Pell, ”Conversion Will Pay Off in Dol-

Sense," Los Angeles Times, December 28, 1975, Part VLL

A- 1; see also U.S. Department of Commerce, A Metric

-\J§ric .° . ., pp. xv-xvi; see also Riles, "Impact of Metric

QIlvers1on."

lars,



fi

30

Iv

a . . . . .
S how one goes about 1mp1ement1ng metr1c educat1on 1n

0 . . . .

C31 school dlstrlcts even though educat1onal change 13

generally perceived by school superintendents as a problem

area. .1. 7

%‘i als Analysis and Selection

Chalupsky, Crawford, and Carr reported that teaching

Infilter‘iaifls and textbooks represented one of the nine problem

areas in metric transition process in the countries they

Studie (1.18 In a later study Chalupsky et al. reported that:

In the early stages of metric conversion, teach-

ing staff, sometimes in almost a panic, grasp at

the first seemingly relevant teaching aids to come

along. Too often, the early flood of materials

contains many items of poor quality, from the view—

pOint of construction or a combination of these

§hortcomings. Unfortunately, technical assistance

In identifying useful materials may not be availa-

1e in the early phases of teacher training.1

Table 1 lists 12 ERIC documents related to materials analy-

515 and selection indicating the present concern for the

SUbj eCt .

__.—\

 

17Keith Goldhammer et al., Issues and Problems in

Wrary Educational Administration (Eugene: The Center

£01: the Advanced Study of Educational Administration,

Unl\rel‘sity of Oregon, 1967), pp. 11-19.

l8Chalupsky, Crawford, and Carr, p. 93.

19Albert B. Chalupsky et al., Metric Inservice

WTraining: Learning from the English and Australian

W, National Institute of Education Project No.

’ 4‘ 0117, Final Report (Palo Alto, Calif.: American Insti-

gut-E: for Research in the Behavioral Sciences, 1975),
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B\Va1uation

As was indicated in the statement of the problem in

Chapter 1, Chalupsky et al. expressed their concern about

the lack of evaluation components in any aspect of metric

edllca‘t: ion overseas. They found the "lack of any but the

In081i subjective evaluation of teacher training, and the

."20 They qComple te lack of instructional evaluation.

advocated well-designed evaluative research of training

models , student instruction, and metric materials in the

early phases of American metric transition.

we)? Inservice Education

Concerns about staff development in the literature

tended to center around which teachers should be involved,

how much inservice training is necessary, and what should be

Stre S sed, as is indicated in the literature cited below.

Based on a critical review of the metric teacher

ins ervice training experiences in England and Australia,

Chalupsky et al. reported implications for teacher training

in t he United States. Among these were:

The reduction of anxieties, particularly among

Older teachers, should be dealt with before actual

raining in SI.

Priorities in training should be given to

1T-eachers in all subject areas, not just math and

S(Ziences.

Training should be scheduled in short activity

Sessions, distributed over time, and alternated with

Qlassroom tryouts of materials and strategies.

To gain maximum proficiency in teaching the

In'Ehtric system of measurement, teacher inservice

/\

20Chalupsky et al., p. 63.

  



fi

32

training should encompass the sag? exercises as

those the students will perform.

Gibb agreed with Chalupsky et al. that all teachers

need some inservice education. She stated:

' . . . although the mathematics teachers can be

ELDCIQected to need more time for the preparation of

learning opportunities for students, the entire

fa (Eulty should have familiarity and competgrztcy in

trs;:1ng metr1c measure and th1nk1ng metr1cs.

She further suggested 10 to 15 hours of teacher inservice

educat::ion with a half dozen weekly sessions of 90 to 100

’ninut:<3 $5 each. Gibb indicated that the basic units of the

metrfiicz system, their relationships with each other, proper

Synfiac>]_:3, and hands-on measuring activities should be

Stressed,23

Trent surveyed a random sample of rural and urban

elementary and secondary teacherS'in the state of Nevada to

dete I‘mine the need for metric inservice education and the

preSent knowledge of the metric system among Nevada teachers.

Datg21_ Zilldicated: (l) a need for metric inservice workshops

for 1t><>1zh rural and metropolitan elementary levels, (2) that

jun jL_(3.r and senior high teachers were more adequately pre-

par e d in the metric system than their elementary counter-

par“: 3 a but suggested a need for inservice education for

/\

 

21Chalupsky et al., pp. 60-63.

h 22Glenadine E. Gibb, Moving to Metrics in Our

W, U.S. Educational Resources Information Center,

P“ C: IDooument ED 110 348, February, 1975.

23Gibb, p. 4.
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S

eC0ndary teachers as well.24

The Interstate Consortium on Metric Education (ICME)

Ina . . . .
de several recommendations relevant to lTlSGI‘VlCG BdUCathl'l

programs. They recommended that inservice education pro—

grams be designed for administrators and support personnel

as wel 1 as teachers. They believed that such programs

ShOulc'i include a metric awareness level and an experience

aCtivi ty level.

Should be of 3 to 6 hours duration, but personnel engaged in

teffichirlg measurement to students should be of 10 to 16 hours

 

It was suggested that introductory programs

duration. Direct metric measurement experience, that is,

hands— on metric activities, were stressed for all metric

e -

duCat 1 on programs. 25

Further ICME recommendations indicated that a core

of re Source personnel should be developed to implement

ICMEmet ri C education programs in local school districts.

pTOVi ded the rationale that:

The need for implementing a variety of metric

‘3’<111cation programs at the local level necessitates

62 training of resource personnel who can carry

A core of resourceOut these programs effectively.

personnel could be trained and then, in turn,

jrain others to assist in implementing metric

/\

Z4John H. Trent, Need for In-Service and Pre-Service

ducation, U.S., Educational Resources InformatIOn
Metr iC E
/\\_—___——_—

Center, ERIC Document ED 113 188, February, 1975.

 

25California State Department of Education, Inter-

iggéliszyygpnsortium on Metric Education, Final Report __—*_

Ksacramento: Bureau of Publications, California State

Oepfiartment of Education, 1975), pp. 10-11. (Hereafter

{e erred to as California State Department of Education,

I/“P—gr\state Consortium .)
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Educatggn programs all the way to the local school

oard.

The notion of using intermediaries to produce a

I”ultiplier effect in training does not appear to be a new

Concept. Hoehn reported using such a staff development

Strat egy "for dissemination of the Teaching Behavior Improve-

Inent LI>trogram (TBIP) developed by the Michigan-Ohio Regional

:Educaft::ion Laboratory (MOREL). Upon completion of the

‘ieve1<:r]pment of the Teaching Behavior Improvement Program, a

‘Leadeajr Training Program was designed to train school-based

in8eelrxr:ice leaders to implement the TBIP in their school

diSt:I‘i.(:tS. In effect, a small number of persons were trained

as trainers who, in turn, trained others as trainers, thus

produc ing a riple effect.”

There appears to be some logic in using a multiplier

approach for innovation diffusion, particularly when there

are llJiILimited learners and limited resources. However, at

leas 13‘ two potential drawbacks are immediately apparent. One

drawback relates to the commitment of successive intermedi-

ari (3’53 :in carrying out the training process, that is, do the

in£453:P'E‘l‘llediaries actually carry out their responsibilities to

tra‘jL-Ji- c>thers? Hoehn reported that approximately 50 per cent

of the persons trained as intermediary trainers returned to

/\

t. 26California State Department of Education,

Nate Consortium . . ., p. 11.

27Lilburn P. Hoehn, Leader Training Program, U.S.,

gducational Resources Information Center, ERIC Document

ED 935 095, July, 1969.
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t .

heir district settings and implemented the TBIP.28 The

Other potential drawback relates to a possible loss of con-

tent fidelity through the use of successive trainers. Like

the successive duplication of videotapes, the question needs

to be asked whether or not the degree of degeneration of the

COnte:r1‘t: is such that the message is lost. Hoehn did not

C0mme2r1 t on this.

.Summa I‘ Z

In summary, the emerging literature related to the

metric: system of measurement appeared to lack distinction

and scholarliness. The literature was primarily conceptual

literature as opposed to research literature and tended to

fDells on the macro-problem of national metric transition.

The 1 iterature did not conceptualize the elements and forces

of me tric transition in education as a unified whole, nor

dld i t provide a rational analysis or the process aspects of

the diffusion of metric education. In fact, the literature

did not acknowledge metric education as an innovation, nor

did i t treat the metric transition process from an adoption/

difZelalsion/innovation perspective. It was of interest to

not e that while the metric literature was replete with

arguments, issues, and problems related to change to a new

system of measurement, only the present study viewed metric

Stansition from a diffusion/adoption/innovation perspective.

The 1 iterature did reflect, however, some educator problems

/"\

 

28Hoehn, p. 1.
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a

nd concerns about metric transition in public school

districts.

The literature suggested that teacher, parent, and

c:Ommunity education were significant components in the

metri c transition process; that staff development and cur-

ricul um development were essential aspects of metric educa-

tion; 'that provisions needed to be made for evaluation of

instructional materials, teacher training, and instruction;

and that leadership, planning, coordination, and collabora-

tiOn were important ingredients to a smooth and orderly

mEtric transition. The literature further suggested a

mu1t ip lier approach to staff development and a hands-on

e“Ipe‘rience approach to learning as strategies in implement-

111g me tric education.

DI FFUSION , ADOPT ION , INNOVATION

LITERATURE

The present study viewed metric transition as a

Chan ge phenomenon and viewed the implementation of the

met 1? 31¢ system in local school districts as the diffusion and

adop t ion of an educational innovation. The investigator

the refore reviewed the literature on the diffusion and

adop 1Zion of educational innovations for data relevant to the

study .

Efgfiéillgh Traditions

Rogers reviewed over 500 research diffusion studies

Completed between 1900 and 1960, traced their academic
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ancestry and determined that there were six research

traditions from which studies in the diffusion and adoption

of innovations were derived: anthropology, early sociology,

rural sociology, education, industrial, and medical

sociology. Rogers synthesized the analyses completed by

diffusion researchers into 52 generalizations seeking a

rapprochement between research and theory--a rapprochement

that he never found.29

Research in the diffusion and adoption of innova—

tions increased rapidly after the 1960's. Rogers and

Shoemaker discovered that there were three times as many

publications on the subject than there had been eight years

before when Rogers accomplished his first study. They specu—

lated that more diffusion research had been done between

1960 and 1970 than during the previous thirty years. They

reported seven research traditions as opposed to six found

in Rogers' earlier work. They added a communications

Em Which began emerging in the 1960's and dropped

 

the term industrial tradition in favor of a marketing tradi—

I‘i‘l’l, which appeared to be also emerging in the 1960's.

Thus: as of 1971, Rogers and Shoemaker perceived seven

research traditions from which studies in the diffusion and

adoption of innovations tended to be emerging: anthropology,

Qarly sociology, rural sociology, education, medical

K

(N 29Everett M. Rogers, Diffusion of Innovations

ew Yc>I‘k: Free Press of Glencoe, 1962), pp. 22-56, 311-16.
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sociology, communications, and marketing.30

Types of Early Research

Seeking a rapprochement between research and theory,

Rogers and Shoemaker analyzed and synthesized the content of

over 1,500 documents reporting empirical research results.

They developed a typology of diffusion research around eight

dependent variables, associated independent variables, and

associated units of analysis based upon the methods and

generalizations reported in the documents studied. The

eight dependent variables were: (1) rate of adoption of an

innovation in a social system, (2) rate of adoption of

innovations in different social systems, (3) attributes of

innovations as perceived by members of a social system,

(4) innovations of members of a social system, (5) earliness

of knowing about an innovation by members of a social system,

(6) opinion leadership in diffusing innovations, (7) commun-

1Cation channel use, and (8) consequences of the innovation.

Independent variables cited included: (1) attributes of

lIlnovations, (2) system norms, (3) characteristics of a

SOCial System, and (4) innovativeness and other character-

lStiCS 0f members of a social system. They stated that the

 

moSt Popular diffusion research type used innovativeness of

WI? a social system as its dependent variable. They

I‘Eported that:

\———\

30Everett M. Rogers and F. Floyd Shoemaker,

A Cross-Cultural Approach,Wions of Innovations:

d 59- (New York: TIE: Free Press, 1971), pp. 45-70,
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. more than half (58.4 per cent) of all the

empirical generalizations reported in publications

in the Michigan State University Diffusion Document

Center dealt with [individual] innovativeness.

Six c>f the eight types of research studied used members of a

social.system as their units of analysis. Just one research

type--rate of adoption of innovation in different social

systenw--used social system as its unit of analysis.32

.
‘
”
‘
"
‘
“
“
"
I

Diffusion Models

‘ Research in education, innovation and diffusion rose

rapidlgy during the post-Sputnik era with the emergence of

the fiederal government as a full partner in public educa-

tion. Research and development centers; regional labora-

tories;; information, retrieval, and dissemination centers;

Privatee profit and nonprofit development organizations; and

federajlly funded school programs emerged in relation to, or

as a rweflection of, the conscious efforts of the federal

governnuant to promote innovation in local education prac-

tlice5p33 A large number of project and policy studies

Gflnerged, as well as a continuing growth of analytical treat-

"Rents 0f? the problems and processes of planned change in

education.34 The literature of the late sixties tends to

\—\

31Rogers and Shoemaker, p. 71.

 

‘32Rogers and Shoemaker, pp. 69-76.

P{ ‘33Ronald G. Havelock, "The Utilisation of Educathnml

jrfiisearckl and Development," British Journal of Educational

m, II, No. 2 (May, 1971), 84.

34Paul Berman and Milbrey Wallin McLaughlin,

I, A§§Si%:EEL_Erograms Supporting Educational Change, Vol. _

‘\Sl.§l_2£_fiducational Change (Santa Monica, Calif.: The Rand

orPoration, 1974), pp. 3-5.
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reflect concerns about research and development, knowledge

utiltization, dissemination, and the adoption processes.35

Havelcmmzdescribed four models which reflected the concerns

of the late sixties: the RD 8 D Model, the Social Interac-

tion.1%ode, the Problem Solving Model, and the Linkage Model.

The RD 8 D (Research, Development, and Diffusion)

Iggggr was portrayed as a rational diffusion model guided by

five.assumptions or characteristics: (1) a rational

 

sequernze in the evolution and application of an innovation,

incluCling research, development, production, dissemination,

appliczation, and evaluation; (2) planning; (3) a division

and cc>ordination of labor; (4) a passive, but rational,

consunier; and (5) a high initial development cost with mass

audiernce dissemination. The names Henry Brickell, David

Clark, and Egon Guba were associated with this concept.36

The Social Interaction Model stressed social inter-

aCtion.;in the process of diffusion. Havelock identified

5five genieralizations related to this perspective of the

IDrocess <3f innovation diffusion:

(1) That the individual user or adopter belongs

F0 61 network of social relations which largely

lnflliences his adoption behaviour; (2) that his

PlaCZe in.the network . . . is a good predictor

0f klis rate of acceptance of new ideas;

(§) ‘that informal personal contact is a

VitaJL part of the influence and adOption

Procrass; (4) that group membership and reference

\\

Ft 35Harbons S. Bhola, Alice Jwaideh, and James

\,I}°W1torl, "Training the Change Makers in Education," Audio-

Wflruction, XVIII, No. 1 (January, 1973), 227237;"

 

36Havelock, p. 85.
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group identifications are major predictors of

individual adoption; and (5) that the rate of

diffusion through a social system ggllows a

jpredictable S-curve pattern.

Paul. Mort, Donald Ross, Richard Carlson, and Everett Rogers

wens among those associated with this perspective.

The Problem Solving Model was a user-oriented or

client system ordered model. It assumed that the user or

client system would initiate appropriate action to assess

its neueds, diagnose its problems, search and retrieve needed

outsicie resources to solve the problem, fabricate a solution,

and afxply it. Change and innovation was conceived as

selificinitiated and self-applied. Ronald Lippitt, Goodwin

Watsorl, and Matthew Miles were linked with this point of

view. 38

The Linkage Model was developed by Havelock as a

Synthewsis of the three previous models, taking what be per-

ceived. to be the best attributes of each. Central to the

InOdel.vvas a resource linking agency between the user and

Vkirious :remote resources systems. The linking agency func-

tZioned £15 a facilitator and coordinator servicing the needs

c’fthe Liser. Salient characteristics included: (1) a user

C’I‘clierlt system.as a problem-solver; (2) more and more

I‘emote resource systems providing a flow of knowledge or

R

37Havelock, pp. 85—86.

 

38Egon G. Guba, "A Diffusion Mechanism for the Center

1591‘ V0Cational and Technical Education," Conceptual Strate-

Iilxes £017 Utilizing Research and Development Products in

-ucatlon.(Columbus, Ohio: The Center for Vocational Educa-

Ilon, Ohio State University, 1971), p. 3; see 3150 Havelock,

F)- 87
‘
-
“
1
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innovation; and (3) a resource agency, linking the two,

through social interaction, mutual influence, and

coll aboration. 39

Concerns About Past Research

Literature in the past five years tends to reflect

the concerns of organizational change, organization develop-

ment, organizational self-renewal, and school reform.40

The literature also reflects disillusionment and dissatis-

faction in the success and effectiveness of federal pro-

grams.41 Perhaps, more important to the present study, the

literature reflects disenchantment with the focus of past

research and tends to seek answers to questions asked at

the implementation stage of innovation diffusion in complex

Organi zations. 42

 

 

39Haveiock, pp. 88-95.

. 40Robert G. Owens and Carl R. Steinhoff, Administer-

LQgChange in Schools (Englewood Cliffs, N. J.: Prentice-

H5111, 1975); see also J. Victor Baldridge and Terrence E.

Deal, eds., Managing Change in Educational Organizations

(Eerkeley: McCutchan Publishing Corporation, 1975); see also

glchard A. Schmuck and Matthew B. Miles, eds., Organization

evelo ment in Schools (Palo Alto, Calif.: National Press

tOOkS, 1971); see also Seymour B. Sarason, The Culture of

Bhe School and the Problem of Change (Boston: Allyn and

acon, 1971).

 

41Berman and McLaughlin, p. l.

p - 42.1. VictorBaldridge, "Political and Structural

FF0t9Ctlon of Educational Innovations," What Do Research

S\lnd1ngs Say About Getting Innovations Into Schools? A

m oslum, eds. Sanford Temkin and Mary V. Brown, U.S.,

Educatlonal Resources Information Center, ERIC Document

D 103 987, January, 1974; see also Glenn Heathers, w

Wal Change in Search of a Research Tradition, U.S.,

ducatlonal Resources Information Center, ERIC (continued)

3
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Scanlon complained that:

Although considerable efforts over the past

thirty years have produced a quantity of theoret-

ical research, there is still a paucity of practical

know-how as to the implementation of innovative

Iaractices into schools.

Giacquinta echoed these remarks and stated:

Past appraisals of the literature on educational

change are contradictory. Some portray it as

replete with conclusive studies and theory; others

find little sound research or theory. . . . As

:research designed to test hypotheses derived from

theory about organizational change, the quality is

pusor, and little is contributed to systematic under-

srtanding of organizational change in schools.

Berman and McLaughlin faulted the Havelock models

as fo<:using:

. almost exclusively on how people behave and

hLJW institutions are characterized before an inno-

va1tive strategy is implemented. Thus . . . the

prwablem of effecting change is framed primarily in

tearms of bringing about the adoption of innovation.45

Baldridge cited three themes that permeate the bulk

 

 

42(continued) Document ED 108 303, May, 1974; see also

3Bernarxi C. Watson, ”Research and Innovation: Unanswered

QUestions," What Do Research Findings Say About Getting

EEQEQYatIionS Into Schools? A Symposium, eds. Sanford Temkin

Etnd Marjr V. Brown, U.S., Educational Resources Information

(3emter, IERIC Document ED 103 987, January, 1974; see also

I‘3b9?t f3. Klitgaard, Models of Educational Innovation and

erHEEEEJLionS for Research, U.S., Educational Resources

llformat:ion Center, ERIC Document ED 078 603, March, 1973.

I)‘ _ 43Robert G. Scanlon, Building Relationships for the

lssem1nation of Innovations, U.S., Educational Resources

nformation Center, ERIC Document ED 108 302, August, 1973,

t:‘ 44Joseph B. Giacquinta, "The Process of Organiza-

(Silonal Cniange in Schools," Review of Research in Education,

13(1- Freél N. Kerlinger (Itasca, 111.: F. E. Peacock

L1bllshers, 1973), p. 178.

45Berman and McLaughlin, p. 7.
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of the literature and tend to be traditionally followed:

(1) research generally focuses on the early stages of the

deveLIOpment and diffusion cycle, (2) it focuses on a narrow

range of innovations, and (3) it focuses on individual

adopters and.the rate of adoption among groups ofpeople.46

Baldridge argued for a drastic reshaping of the intellectual

tradition surrounding the diffusion of innovation. He

stated:

As we shift our focus away from single,

"mechanical, technological inventions to large-

s<:ale social innovations, it is important to have

a fresh perspective on the problem of innovation

djgffusion. In essence, we are arguing: (1) that

crrganizations are now the major adopters of social

irivention, and (2) that organizational factors and

crrganizational dynamics are the major variables

wliich will influence the amount, rate, and the

pearmanence of innovations.

Implementation Perspective

In a recent study of federal programs supporting

educatiJmnal change, Berman and McLaughlin found that:

. the most difficult and complex part of

the: problem of innovation has to do, not with p13-

ado 'tive behavior, but with postadoption behavior,

or vv1th the process of implementation. In almost

all the instances studied, adopt1on was not an

158116; problems of implementation dominated the

OUtcname and the success of the innovative projects.48

TheYCOIlV-incingly argued for an implementation perspective to

F’lanned <:hange as opposed to an adoption perspective which

\__\
.

46Baldridge, pp. 14-19.

 

47Baldridge, p. 21.

48Berman and McLaughlin, p. 8.
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they felt has dominated past research. They lamented that:

there is no theory or analytical under-

standing of implementation in the educational

literature or in other literature. . . . At best,

educational experts have accumulated wisdom in the

form of principles, guidelines, and advice for

(:hange agents. . . . Without denying the validity

of any particular common-sense procedure, such

advice usually suffers from both inconsistency

and incompleteness: Implementers are often faced,

on crucial matters, with principles leading to

divergent alternatives, and inadequate information

(and understanding) to choose among them. The need

for'a more systematic understanding of the process

()f implementation is evident.49

McLaughlin described two levels of implementation,

micro and macro, and took the view that:

. Local innovators have a micro-problem-—

tliey must learn to implement new ideas and practices

exffectively. Concurrently, central planners and

feaderal policy makers face a macro-problem--their

feaderal plans can be implemented only as a cumulated

plroduct of many micro-level, local implementations.

A.natfiional metric transition appears to present similar

Problenns to education. There are "more than sixty-two

millicni Americans engaged full-time as students, teachers,

C>I‘administrators in the nation's educational enterprise."51

frhe macxro-problem for educators appears to be the diffusion

Eindadoption of the metric system among these sixty-two

“Hillion .Americans. .The micro-problem appears to be the

\'\

49Berman and McLaughlin, p. 12.

 

I 50Milbrey Wallin McLaughlin, Macro and Micro

(Zullemelitation, U.S., Educational Resources Information

enter, ERIC Document ED 118 447, May, 1975, p. 4.

53 51U. S. Department of Commerce, National Bureau of

tandarsz, U. S. Metric Study Interim Report: Education,

atlonalBureau of Standards Special Publication No. 345— 6

(:WaShIngton: Government Printing Office, 1971),p . lll.
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d:i.:ffusion and adoption of the metric system within each of

t he individual local school districts of the United States.

Th 4% present study addressed itself to the micro-problem:

th e problem of implementing the metric system in local pub-

l:i_ «2 school districts.

'TlfiL tree Stages in Organizational

.Innovation

Giacquinta proposed three basic stages in organiza-

t;jL canal innovation: (1) initiation of the innovation,

(:2: :) implementation, and (3) incorporation.52 Berman and

b4<:;JLaughlin agreed and labeled the three stages: (1) sup-

I3<2> art, (2) implementation, and (3) incorporation.53

(3:i_.zacquinta defines the initiation stage as:

the process that, when successful, leads

to the introduction of organizational innovations.

It is characterized by activities such as defining

the problem to be solved, specifying various possi-

ble solutions, and adopting one of the innovations.

Berman and McLaughlin described the characteristics

C) :53‘ their support stage as follows:

The support stage includes more than the familiar

concepts of ”search,” "needs assessment," and

”selection.” The introduction of an innovative

project into a school or district requires a series

of decisions by individual actors within the lggal

policy system to support the proposed project.

[ :ljleey listed among the decisions and considerations central

\

 

SZGiacquinta, p. 197.

53Berman and McLaughlin, pp. 16-18.

54Giacquinta, p. 197.

55Berman and McLaughlin, pp. 16-17.
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t:(3 the support stage: the educational value of the proposed

;i;r1110vation, the expected response of important interest

2; zftbups, the amount of disruption or change implied for the

s;<: hool organization, whether the ”time is right” from the

13‘eetrspective of actors in the district, and the short- and

21.c>13g-term benefits to the district. ”Clearly," Berman and

IVI<:];aughlin concluded, "the commitments made in the support

SS‘t:zage affect what happens when project implementation

b e gins."56

In the present study, the initiation or support

SS‘tléage was described by the strategies and actions of the

sze,ggional Metric Resource Centre, Department of Education,

Eséadr) Diego County, with respect to its interface with the

CijL.sstricts under study. However, the primary focus of the

ES'tIILde was the observation and description of the implementa-

t l on stage.

-ILIIEJE31ementation and the

QEQiffusion Process
 

Drawing from an analysis of educational innovation

al‘t1W11empted in 200 school districts throughout the United

53":»Eltes, McLaughlin found that the implementation process

C tDitlsisted of "an interplay between the innovative plan and

t: Jkluea institutional setting in which the plan may adapt to the

E; ‘Ei‘tLting or the setting to the plan"57--a concept of mutual

\ .

56Berman and McLaughlin, p. 17.

S7McLaughlin, p. 6.
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adaptation.

Miles suggested that implementation should be viewed:

. as diffusion internal to school systems.

Whether innovations are imported, or are locally

designed, the question of spread from classroom to

classroom and building to building within the local

district is of prime importance.58

It 1: is generally accepted that the process of diffusion is

<3»ea:fined as the (l) acceptance, (2) over time, (3) of some

ss:p><ecific item--an idea or practice, (4) by individuals,

g; Ircaups, or other adopting units, linked to (5) specific

(Ziflzannels of communication, (6) to a social structure, and

C 77:) to a given system of values or culture.59 Brickell

I’lfcaposed that the extent and rate of change in an organiza-

tii-(Dn depended upon four multiple factors: the images of the

133FWEictitioner, the characteristics of the adoption setting,

1:}iwea characteristics of the innovation, and the diffusion

St1‘.:I::‘ategies and tactics.60 The literature reflects variant,

bL11: recurrent, themes of these four interrelated factors

\

 

58Matthew B. Miles, ed., Innovation in Education

égl‘q'eew York: Teachers College, Columbia University, 1964),

‘ 197.

t; ‘ 59Richard O. Carlson, Summary and Critique of Educa-

-T§E!:;Sznal Diffusion Research, U.S., Educational Resources

iljlziformation Center, ERIC Document ED 026 535, June, 1968,

It ‘ 5, see also Harbons Bhola, "Innovations Research and

Cheory" (Paper prepared as a preconference document for the

Nonference on Strategies for Educational Change held in

c) ‘3 Shington, D.C., under the joint sponsorship of the School

£3 Education, Ohio State University; and the U.S. Office of

ducation, November 8-10, 1965), p. 29.

60Henry M. Brickell, ”Alternative Diffusion Strate-

<3:s," Conceptual Strategies for Utilizing Research and

“‘~\~;E:§lopment Products in Education (Columbus, Ohio: The

Il'ter for Vocational Education, Ohio State University,

71), pp. 2, 11, 18, 25.
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61
51:5Msociated with the diffusion process. These four themes

2351763 discussed below as the characteristics of the innovation,

(3,}111racteristics of the adoption setting, characteristics of

(>‘Irgganizational members, and diffusion strategies.

Characteristics of the innovation. Hull and Kester

J.:i sted two subcategories of innovations: the form (e.g.,

5.1jgstructional materials and installable systems), and per-

<::€3:ived.attributes (e.g., cost, relative advantage, and

(:ac31npatibility with existing content).62

Berman and McLaughlin spoke of invariant and variant

1?<>txm5 of innovations and cited technology or product innova-

‘tli_<3ns as invariate in form and possessing the following

Elf? 11eral attributes:

Clarity and specificity of goals

Specificity of treatment

- A clear relation between treatment and outcome

- Passive user involvement

- A high level of certainty of outcome

- A unitary adopter.

jélil'eay cited educational innovations as variant in form and

p>(:, Essessing general attributes such as:.

- Treatment is incompletely specified

- Outcomes are uncertain

- Active user involvement is required

\

61Giacquinta, p. 179.

62William L. Hull and Ralph J. Kester, Perceived

EFiS:;$:ectiveness of Innovation Diffusion Tactics (Columbus,

[I 33.0: The Centervfor Vocational Education, Ohio State

:1 versity, 1975), p. 5.

63Berman and McLaughlin, p. 9.
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- The adopter is not unitary, but a policy system

or policy units

- The relationship of project treatment to overall

institutional goals is unclear or unspecified.64

Brickell claimed, "Innovations cannot be classified

;i_11.to single categories, but they can be described along a

number of dimensions."65 Some dimensions Brickell used

\nreawre: magnitude, completeness, complexity, flexibility,

:i_113teraction with existing programs, trial possibility, con-

‘t:<3unt, effect on student test performance, staff performanCe,

55‘1:zaff roles, social setting, equipment and materials, time,

Sp ace, and cost.66

Rogers and Shoemaker cited five important character-

<1<531tics of innovations, as sensed by the receivers, that

CZCDilntribute to different rates of adoption: (1) relative

adVantage, (2) compatibility, (3) complexity, (4) triala-

139jL :lity, and (5) observability. The relative advantage,

(2‘:>:rnpatibility, trialability, and observability of an innova-

't:jL-<3n, as perceived by members of a social system, were

‘77iL eewed as positively related to its rate of adoption.

Cc>l'np1exity of an innovation, as perceived by members of a

S":>Ic:ial system, was viewed as negatively related to its rate

C) 3E? adoption.67 The current study described the district

Ihl‘53 t:ric multipliers' and teachers' perceptions of the metric

\

 

64Berman and McLaughlin, pp. 9-10.

65Brickell, p. 18.

66Brickell, pp. 18-25.

67Rogers and Shoemaker, pp. 137-56.
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5;3Vstem along the above five dimensions.

Characteristics of the adoption setting. The

:1.:iterature tends to reflect two domains of concern relative

—t:<3 the characteristics of the adoption setting: (1) the

<::liaracteristics of district structure or environment, and

(:22) the characteristics of the school structure or environ-

Irleent. These two concerns are reflected in the citations

lateelowu

Sarason explored the culture of the school and the

IDrr‘oblems of change. He described the modal way in which

(:flklange is introduced and effected in the school culture, the

Complex roles, the demands, the built-in conflicts, and the

' I‘GB lationships of school personnel. He also discussed the

iIT‘lportance of the principal in determining the fate of the

(zlfluange process and the variance in cultures among schools.68

Deal, Meyer, and Scott, in a recent study of 188

‘3 31.<ementary schools located in 34 school districts in the

534Eiqri Francisco Bay area, related organizational characteris-

t:chzs at both the district level and school levels to two

1: 39’13es of educational innovations: instructional (differen-

t: ji.£1tion in reading instruction), and organizational (the

C) jr‘zganization of teachers into small work groups to teach

l:"'Eélding).69 They found that:

\\

 

68Seymour B. Sarason, The Culture of the School and

EegtlgsgProblem of Changes (Boston: Allyn and Bacon, 1971).
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District level organizational characteristics

related to innovation are special administrative

ratio, per pupil expenditure, and external fund-

ing. Money and special administrators affect both

measures [the instructional and organizational type

of innovations]; external funding affects only

instructional differentiation [the instructional

type of innovation].70

xflx‘t: the school level, they reported that evaluation structure,

(JfiF3en space, and community climate were important organiza-

1:.j.onal characteristics to the instructional innovation; and,

<3c>ccept for evaluation structure, these same characteristics

inreere also significant to the organizational type innovation.

£3.i.ze of both schools and school districts was cited as a

cZl‘laracteristic that constrains curricular innovation, while

C1listrict wealth and external funding--characteristics found

i-Il. large urban areas--were cited as facilitating forces.71

Baldridge too argued that district size was an

important factor in innovation. He argued that a critical

1T1é'EI—ss of organizational participants is needed to generate

what he calls "a demand structure to facilitate innova-

1: ji.<on."72 He further argued that district size makes a

$3 ‘Eitries of demands about coordination, control, and complex-

3L 1:13V to which a district must respond and suggested that

\

SE; 69Terrence E. Deal, John W. Meyer, and W. Richard

‘t:><§:(3tt’ "Organizational Differences on Educational Innova-

‘:r_:l~<3n," Managing Change in Educational Organizations, eds.

btli- Victor Baldridge and Terrence E. Deal (Berkeley:

<:1(:utchan Publishing Corporation, 1975), pp. 111-12.

 

71Deal, Meyer, and Scott, p. 120.

72Deal, Meyer, and Scott, pp. 123-26.



53

gs‘taff'differentiation and structural complexity are critical

j?<3r innovation.73

In a study of the relationship between internal and

e3;)<ternal organizational variables and the adoption of a

ssjfaecific educational innovation, Paul used coordination,

hierarchical communication, specialization, and role

(:IIJ1rity as the definition of organizational structure and

55 t:ated that organizational structure could be viewed:

as an organizational and administrative

If theproperty of roles and role expectations.

role of an organization is explicitly defined and

the expectations of incumbents are systematigally

coordinated, the structure can be inferred.7

The present study described six general characteris-

tijL cs of the districts under study: district type, district

:3 jLze, district personnel resources, district economic

:Er€2.ctors, district pupil background factors, and district

pupil performance factors. Further, the study described the

"111 ltiplier approach, which may be defined both as an

approach to inservice education and as a surrogate organiza-

t ional structure.

TheCharacteristics of organizational members.

3L‘33~‘terature tends to reflect two concerns relative to the

‘::‘]712aracteristics of individuals involved in the diffusion and

\

 

73Baldridge, pp. 45-46.

74Douglas Paul, The Concppt of Structure for

cribing the Diffusion of an Innovation Through Interor-%
figLiifillizational Linkages, U.S., Educational Resources Informa-

C>n Center, ERIC Document ED 102 706, April, 1975, p. 5.
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adoption process: those related to personalities and those

related to role functions.

Brickell developed ten images of practitioners and

suggested that a different approach was necessary to reach

75 Rogers spoke of adopter categories,each practitioner.

that is, a classification of individuals within a social

system on the basis of their innovativeness. He listed five

adopter categories of individuals: (1) innovators, (2) early

adopters, (3) early majority, (4) late majority, and

(5) laggards.76 Bohla distinguished between advocates,
 

defined as those who sponsor an innovation for the purpose

of gaining its acceptance; and change agents, referred to as

77

 

analysts, specialists, or advisers in a change situation.

78 and others79 saw the principal as playingSarason

a key role in innovation and a gatekeeper to innovation

diffusion at the school level. House80 and others81 spoke

 

75Brickell, pp. 2-9.

76Rogers, pp. 148-92.

77Bohla, pp..17-l8.

78Sarason, pp. 110-32.

79Mark Chesler, Richard A. Schmuck, and Ronald _

Lippitt, "The Principal's Role in Facilitating Innovation,"

Managing Change in Educational Organizations, eds. J. Victor

Baldridge and Terrence E. Deal (Berkeley: McCutchan Publish-

ing Corp., 1975), pp. 321-27; see also McLaughlin, p. 12.

80Ernest R. House, "The Micropolitics of Innovation:

Nine Propositions," Phi Delta Kapppn, LVII, No. 5 (January,

1976), 338.

81Richard O. Carlson, "School Superintendents and

Adoption of Modern Math: A Social Structure Profile,"

Innovations in Education, ed. Matthew B. Miles (New York:

Bureau of Publications, Teachers College, Columbia Univer-

sity, 1964), pp. 330-31.
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of the importance of the superintendent and his top staff as

playing key roles in introducing and supporting innovations

in their districts.

Baldridge and Deal complained of the individualistic

bias in past research and claimed that:

Until recently, most of the research on innova-

tion diffusion has been individualistic. Studies

have focused on a single technical invention

and the factors that cause an individual user . . .

to adopt or reject it. Quite often, the individual

characteristics of the adopter receive most of the

attention: What type of farmer will adopt a new

fertilizer? What kind of physician will start

using a new drug? What personal characteristics

cause teachegi to accept or reject a new approach to

instruction?

Katz and Kahn suggested that there was an inherent weakness

in the individual approach to organizational change. They

argued that there was a psychological fallacy in concentrat-

ing on individuals, that "The assumption has been that,

since the organization is made up of individuals, we can

change the organization by changing its members."83 They

believed concentrating on individuals is an oversimplifica-

tion of the problem and felt there is some confusion between

individual change and organizational change. They warned

that:

The confusion between individual and organiza-

tional change is due, in part, to the lack of precise

terminology for distinguishing between behavior

 

82Baldridge and Deal, p. 3.

83Daniel Katz and Robert L. Kahn, The Social

Ppychology of Organizations (New York: John Wiley and Sons,

Inc., 1966), p. 391.
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determined largely by structured roles within a

system, and behavior determined more directly by

personality needs and values. The behavior of

people in organizations is still the behavior of

individuals, but it has a different set of

determinants than behavior outside organizational

roles.8

One could infer from Katz and Kahn that roles and

role expectations of organizational members are more critical

factors in organizational change than are personality or

individual characteristics of organizational members. As

reinforcement for such an inference, it is noted that Paul,

who was cited earlier, related organizational members' roles

85
and role expectations to organizational structure; and

Baldridge found in a recent study that few individual char-

acteristics correlated highly with change efforts. Speci-

fically, Baldridge found that:

. . variables, such as sex, age, social origin,

and years in the school or district, had no relation

to change efforts when organizational position . .

was controlled.

In fact, all the individual characteristics that

related to change were obviously tied to organizational

structure-~rank, position, administrative responsi-

bilities. The evidence raises serious doubts about

the influence of individual characteristics when the

innovation is being adopted by an organization.
 

The present study did not focus on individual

characteristics, but did describe the execution of district

plans in relation to the roles and role expectations of

organizational members in the districts under study.

 

84Katz and Kahn, pp. 390-91.

85Paul, p. s.

86Baldridge, pp. 22-23.
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Diffusion strategies. Giacquinta identified two
 

domains of diffusion strategies: those that stressed

knowledge and understanding and those that stressed commit—

ment.87 He concluded that:

Many agents and students of educational change

now view strategies as adequate only when they are

designed to foster commitment as well as knowledge

and understanding.

Brickell argued that there is no finite set of

diffusion strategies and indicated that:

An infinite list [of strategies] can be generated

by assuming that diffusion has three aspects: it

involves (l) placing an innovation with given charac-

teristics into (2) a settin that has certain

features and in which (3) tfie practitioner has

customary ways of behaving. Since there—is an

unending list of potential innovations and an

enormous variety of settings as well as limitless

ways for practitioners to behave, there is no end

to possible strategies, that is, the imaginable

combination of innovations with settings with prac-

titioners' behavior is without limit.8

 

 

McLaughlin identified adaptive planning, staff

training keyed to the local setting, local materials develop-

ment, and critical mass as key elements of implementation

strategies that individually or together promoted mutual

90
adaptation. He also found that teachers strongly pre-

ferred very concrete how-to-do-it workshops, as opposed to a
 

more general, inspirational lecture, and that such workshops

 

87Giacquinta, p. 184.

88Giacquinta, pp. 184-85.

89Brickell, pp. 35-36.

90McLaughlin, p. 92.
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should be given by local personnel as opposed to outside

sources.91 McLaughlin further found that:

Although project participants did not show much

resistance to innovation, particularly where there

was a strong commitment on the part of the district,

non-project personnel sometimes impeded project

implementation. Where project teachers felt

"isolated" (and unappreciated), negative or indiffer-

ent attitudes from non-participants erroded staff

morale and constituted a pressure for the project

teacher to "give up."

McLaughlin, in support of Baldridge,93 concluded that the

need for a critical mass of project participants is neces-

sary in order to build support and morale of project

staff.94

Sarason expressed concern about current methods of

introducing change within school districts and stated:

A large percentage of proposals of change are

intended to affect all or most of the schools

within a system. The assumption seems to be that

since the change is considered as an improvement

over what exists, it should be spread as wide as

possible as soon as possible. The introduction of

new curricula is, of course, a clear example of

this. What is so strange here is that those who

initiate this degree of change are quite aware of

two things: that different schools in the system

can be depended on differentially to respond to or

implement the proposed change, and that they, the

sources, implementers of change, do not have the

time adequately to oversee this degree of change.

What is strange is that awareness of these two

factors seems to be unconnected with or to have

no effect on thinking about the sc0pe of the

 

91McLaughlin, p. 11.

92McLaughlin, p. 11.

93Baldridge, p. 45.

94McLaughlin, p. 12.
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change.95

Sarason argued that:

Aside from the fact that there will never

be ”enough" professional personnel . . . the

justification for initiating a change in many

different places [within the schggl district]

at the same t1me 15 not obV1ous.

He suggested that change should be tried out in those

schools having the right climate and extending later.

One of the weaknesses of Sarason's arguments is that

he assumes there are no strategies that a school district

may use to meet his concerns and still provide a widespread

and high degree of change. It could be argued that a multi-

plier approach, wherein someone from each school unit

becomes a mini-expert and advocate of an induced innovation,

could meet his concerns and provide a widespread and high

degree of change. One multiplier at each school site should

answer Sarason's concern for "enough school personnel." If

the multiplier were self-selected or an appointed member of

the local school culture, much of Sarason's concern for

meeting the differential needs of each school's culture

would also be met.

Baldridge suggested a strategy of providing for

more role specialization and the creation of specialized

training positions and administrative roles. He argued:

The more school systems develop hierarchical

differentiation, the more they will be able to

 

95Sarason, pp. 213-14.

96Sarason, p. 214.
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handle innovation. That is, the more the systems

build in middle-level managers between teachers and

district administrators, the more support can be

given to teachers to meet Specialized roles.

Examples of such middle-level roles would include

a richer variety of curriculum experts, skilled

technology directors . . . , and even special

”change agents" whose jog; are to foster and

disseminate innovations.

Paul contradicts Baldridge. In a recent study,

Paul found:

High specialization was considered as one

source of . . . low internal coordination, i.e.,

distinctive roles tended to segregate members and

act as a limiting factor for coordination.

The Deal, Meyer, and Scott study cited earlier tends

to provide some insight into this contradiction. In the

districts studied, Deal, Meyer, and Scott found that "there

is a disconnected pattern of district and school influences

on innovation at the classroom level," and that while "the

classroom is affected somewhat by the higher levels or by

sources of authority outside the bureaucratic structure

it remains largely independent of the characteristics of

school or school districts."99

Explicating these findings, they stated:

In adopting new patterns of work or new

instructional materials and techniques, the

higher organizational levels do not control

or coordinate the responses of the lower ones.

Innovations do not appear to enter the school

through formal organizational channels. On this

basis, it appears that school organizations are

 

97Baldridge, p. 35.

98Paul, p. 11.

99Deal, Meyer, and Scott, p. 124.
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doubly segmented: schools within the districts;

classrooms within the schools. Each segment or

level reacts to a highly innovative educational

climate, selecting from this environment new and

more complex organizational and instructional forms

without centralized coordination and control to

make selection systematic.100

They further stated that:

. the adoption of innovation has been

largely unsystematic and uncoordinated, with the

result that innovations adopted may not have the

organizational support necessary to move them

toward implementation and installation.1

Yet, Deal, Meyer, and Scott conceded that:

Many of the newer instructional or staffing

developments create the need for higher levels of

organizational coordination, differentiation,

specialization, and problem-solving capacity in

districts and schools, capacities frequently under-

developed in traditional patterns of school organ-

ization.

There appears to be some disparity between what is and what

should be. It would appear that the Paul and the Deal,
 

Meyer, and Scott studies described what is based upon their

researches; while Baldridge suggested what should be based
 

upon his conception of the problem.

Again, one could make a case for the use of a multi-

plier approach strategy for the diffusion of educational

innovations. Such an approach would have the potential for

providing a critical mass of organizational participants and

could act, not only as a strategy, but also act as an organ-

izational structure to provide coordination, hierarchical

 

100Deal, Meyer, and Scott, pp. 124-25.

101Deal, Meyer, and Scott, p. 125.

IOZDeaI, Meyer, and Scott, p. 110.
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communication, specialization, differentiation, problem-

solving capacity, and role clarity, as was suggested by

Baldridge.103 Such a notion was alluded to by Miles. He

stated:

A strategy may also involve deliberate causa-

tion of innovation in associated areas, beyond use

of the innovation itself. This is connected with

the idea of "multiplier effects" as a strategic

goal. Strategies devoted to encouraging extra

communication among system members about the exist-

ence and efficacy of innovations, to the creation

of facilitating, supporting, legitimating groups to

aid diffusion of a series of innovations, and to

teaching system members to use an innovation

and help spread it to others, all fall in this cate-

gory

Summary

In summary, the literature related to diffusion,

adoption, and innovation is extensive and extends back over

the past 75 years. Studies in the diffusion and adoption of

innovations appear to have emerged from seven research

traditions: anthrOpology, early sociology, rural sociology,

education, medical sociology, communications and marketing.

Earlier studies were sociological in nature and focused on

the innovativeness of individuals in a social system and

on the rate of adoption of an innovation among members of a

social system. Innovation and diffusion research in educa—

tion rose rapidly during the post-Sputnik era with the

emergence of the federal government as a full partner in

public education. Diffusion models also began to emerge as

 

103Baldridge, pp. 45-46.

104Miles, p. 648.



63

a consequence of the increased interest in innovation and

diffusion. The most frequently cited models were those

described by Havelock: the RD 5 D Model, the Social Inter-

action Model, the Problem Solving Model, and the Linkage

Model.105

Recent studies were replete with reviews citing the

shortcomings of past researches. Such reviews cited, among

other things, that data were contradictory and inaccurate,

that research focus was tradition bound and biased, and that

concepts were placed in mixed domains and lacked definition

and clarity. The investigator found little systematic

ordering of ideas about phenomena in the field of inquiry,

no general theory, and no principles upon which practitioners

may have confidence.

Present studies reflect a shift in research focus.

The focus appears to be more on organizations as adopters

than on individuals as adopters. Focus is more on organiza-

tional factors and organizational dynamics that influence

the amount, rate, and permanence of innovation in complex

organizations than on sociological factors and dynamics

that affect the rate of adoption of innovations among mem-

bers of a social system. Three stages in organizational

innovation have been identified: the initiation stage, the

implementation stage, and the incorporation stage. Current

studies appear to be giving greater attention to the

 

105Havelock, pp. 85-95.
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implementation process in installing innovations in complex

organizations. The implementation process has been viewed

as an interplay of multiple, interrelated, and interacting

factors within an institutional setting.

Four general and interrelated factors have been

associated with the diffusion process: (1) characteristics

of the organizational setting, (2) characteristics of the

organization members, (3) characteristics of the innovation,

and (4) diffusion strategies and tactics. Special admin-

istrative ratio, per pupil expenditure, and external funding

were viewed as important organizational characteristics in

innovation. Data suggested that size of a district was an

important factor in innovation diffusion; that curricular

innovation is constrained in large districts by demands

related to coordination, control, and complexity. Wealth

and external funding, characteristics found in large urban

areas, on the other hand, were cited as facilitating forces.

Data suggested that behavior of members in an organizational

setting was largely determined by their structured roles;

while personality characteristics and variables such as sex,

age, social origin, and years in the district was viewed as

having less relation to change efforts than role structure

and role expectations of organizations members. Five

attributes of innovations as perceived by receivers were

cited as contributing to different rates of adoption of

innovations: (1) relative advantage, (2) compatibility,

(3) complexity, (4) trialability, and U3 observability.
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Diffusion strategies that foster commitment as well as

knowledge and understanding were viewed as more adequate

than those that foster one or the other. Adaptive planning,

staff training keyed to the local setting, local materials

development, and how-to-do-it workshops were seen as strate-

gies and tactics that facilitate the diffusion process.

Strategies and tactics that provide a critical mass of

changing members were also viewed to facilitate the diffu-

sion process by building support and morale for changing

members and by reducing resistance to change among organiza-

tional members not involved in the change. Strategies and

tactics that provide for increased role specialization and

creation of specialized teaching positions and administra-

tive roles (multiplier approach) were viewed as facilitating

forces in the diffusion and adoption of innovations. Data

suggested that such strategies could provide increased

coordination, communication, control, support, and problem-

solving capacity within organizations that use them.



Chapter 3

RESEARCH METHOD AND PROCEDURES

This chapter will describe the research method and

procedures used in conducting the study. Five objectives of

the study were:

1. To describe the heuristics and change strategies

used by the Regional Metric Resource Centre, Department of

Education, San Diego County, to initiate metric transition

in eight selected public school districts (K-6) in San Diego

County, California.

' 2. To describe specified characteristics of the

eight selected public school districts under investigation.

3. To describe the execution of district plans as

they relate to the installation of metric education in the

districts under study.

4. To describe organizational members' perceptions

of the innovation, metric system, in the eight school

districts under study.

5. To describe metric cognitive and affective

changes on a population of districts' organizational

members and metric cognitive changes on a population of

pupils in the eight school districts under study.

The chapter presents a description of the research

66
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method; a general description of the design of the study; a

description of the procedures, sample population, instru-

mentation, and data analysis plan for each of the objectives

of the study; and the methodological assumptions and limita-

tions of the study.

GENERAL DESIGN OF THE STUDY

The study was designed to describe the initiation

and implementation stages of the diffusion of metric educa-

tion in eight local school districts. The study was also

designed to describe the degree of implementation in each

school district under investigation. The overall design of

the study is presented in Tables 2, 3, and 4.

Table 2 presents the general design used in the

study to describe the initiation stage. The initiation

stage was defined as the collective decisions, commitments,

and agreements made by, and between, the Regional Metric

Resource Centre and the districts involved. The study

described two aspects of the initiation stage: the Regional

Metric Resource Centre heuristics and the Regional Metric

Resource Centre strategies (Objective 1 of the study).

Table 3 presents the general design used in the

study to describe the implementation stage. The implementa-

tion stage was defined as the diffusion process internal to

the school systems in the study. The study described three

aspects of the implementation stage: (1) the characteris-

tics of the districts involved (Objective 2 of the study);
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(2) the execution of district plans (Objective 3 of the

studY); and (3) the organizational members' perceptions of

the innovation, metric system (Objective 4 of the study).

Table 4 presents the general design used in the

study to describe the degree of implementation in each

district. The degree of implementation was described by

cognitive and affective changes in districts' organizational

members (Objective 5 of the study).

OBJECTIVE l: REGIONAL METRIC RESOURCE

CENTRE HEURISTICS AND STRATEGIES

The first objective of the study was to describe the

heuristics and strategies used by the Regional Metric

Resource Centre, Department of Education, San Diego County,

to initiate metric education in eight selected public school

districts (K-6) in San Diego County, California.

Procedures
 

The investigator reviewed Regional Metric Resource

Centre documents and records to determine which heuristics

and strategies were relevant to the initiation stage of the

diffusion process. The investigator, who was the Director

of the Regional Metric Resource Centre, made judgments about

which heuristics and strategies were relevant to the study.

The Regional Metric Resource Centre heuristics and

strategies were then described in a narrative style using

relevant excerpts from appropriate Centre documents and

records.
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Sample Population
 

The study involved eight local school districts in

San Diego County, California, which were participants in an

ESEA, Title IV-C project granted to the Department of Educa-

tion, San Diego County, in July, 1974, and titled Metric

Education in San Diego County, and further described by the
 

ESEA, Title IV-C Office, State of California, as ESEA, Title

IV-C project, #1601. Under the project grant, a Regional

Metric Resource Centre was established at the Department of

Education, San Diego County, to introduce metric education

to a limited number of local public school districts.

The Department of Education, San Diego County,

Regional Metric Resource Centre, acted as a catalyst for

regional metric conversion and provided limited resources

and a support system to specified local educational agenCies

to aid them in their transition to metric education. The

initial selection of the eight districts was based upon

interest and commitment, and the following procedures and

criteria were used.

A form letter was sent to chief administrative

officers of all 37 school districts in San Diego County

having a kindergarten through sixth grade pupil population.

The letter generally described the program and the basic

commitments of the participating districts and the Regional

Metric Resource Centre. Those districts interested in

participation were to return a tear sheet as an indication

of interest.
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Nineteen of the 37 districts returned the tear sheet

expressing interest in participating in the Regional Metric

Resource Centre program. Based upon the resources availa-

ble, it was pre-established that only eight (approximately

20 per cent) of the public school districts in San Diego

County would participate, along with two nonpublic school

agencies.

The 19 public school districts who returned the tear

sheets were rank ordered by the size of their K-6 pupil

population. Districts with the largest K-6 pupil popula-

tions were given first refusal to participate based upon a

written agreement (Appendix A). In effect, the written

agreement stated that the local participating agency agreed

to: (1) identify and appoint at least one district metric

"specialist" for purposes of developing metric implementa-

tion and inservice plans; (2) appoint a district adminis-

trator to work jointly with the district Specialist and the

Regional Metric Resource Centre staff in the planning and

implementation of the program; (3) authorize the district

metric "specialist" to train ”multipliers" who, in turn,

would train teachers; and (4) provide annual budget dollars

for classroom instructional materials in support of trained

classroom personnel.

The Regional Metric Resource Centre was, in return,

to provide: (1) a training program and expertise to support

district specialists and their training programs; (2) release

time dollars for the purposes of releasing a specified
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number of specialists and multipliers for training;

(3) on-site support services through a mobile (van) metric

support system; and (4) a decreasing subsidy in support of

district classroom materials purchases.

The study dealt only with those eight public school

districts previously selected and participating with the

Regional Metric Resource Centre in school year 1975-76

under the ESEA, Title III grant to the Department of

Education, San Diego County, California. Two nonpublic

school districts participating in the ESEA project were not

part of the study due to the differential treatment given

them.

District metric specialists (S's). By definition,
 

the district metric specialist was that person in each

district identified and selected to provide the expertise,

planning, and coordination for district metric transition.

One specialist was chosen by each district's administration

in fulfillment of that district's agreement with the

Regional Metric Resource Centre. Criteria for selection of

specialists were at the discretion of each district's

administration.

District metric multipliers (Em's). By definition,
 

a district multiplier was that person who acted as a train-

ing intermediary between a district's metric specialist and

other intermediaries or teachers within the district. After

receiving metric inservice education from district metric
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specialists, multipliers were to provide metric inservice

education to other teachers. District specialists were

encouraged by the Centre's staff to select at least one

multiplier from the staff of each elementary school within

their district. Criteria for selection and the methods or

processes for the selection of multipliers within any given

district were at the discretion of the district and their

metric specialist.

Instrumentation
 

Various Centre documents and records were used to

gather data for describing the Regional Metric Resource

Centre heuristics and strategies. Among the documents and

records used were the ESEA Title III Continuation Applica-
 

tion, 1975, the Centre's Metric Education Agreement
  

(Appendix A), the Centre's Specifications for District Plans
 

for Metric Education (Appendix B), the Centre's fiscal
 

records, and a set of district log books.

In that the investigator was the director of the

Regional Metric Resource Centre, district log books were set

up at the beginning of the project to record information and

data relevant to the study. A log book in the nature of a

7.6 centimetre three-ring binder was established for each

district. Each district log book contained such things as

annotated notes; district implementation plans; district

agreements; statistics on district personnel; lists of

multipliers and experimental teachers; specialist and
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multiplier inservice plans; and specialist, multiplier, and

teacher activity records. Information and data were entered

into each log at the time of the event described or at the

time data were collected. It was assumed that the process

used in the development of each district log book provided

for a source of reliable and valid information and data

relevant to the study.

Data Analysis Plan
 

Information related to Centre heuristics were found

to be explicitly outlined in the Regional Metric Resource

Centre document, ESEA Title III Continuation Application,
 

April, 1975, and were listed directly from the document.
 

Content analysis of Centre documents and records was

required to determine Centre strategies. The investigator

reviewed and analyzed Centre documents and records and

judged that the Centre used five basic strategies at the

initiation stage of the metric diffusion process. Each of

the basic strategies was described in a narrative fashion

in Chapter 4 analyzing the intent and purpose for each

strategy identified. Evidence of each strategy's existence

was presented in the narrative. A summary analysis was

written to analyze the findings relevant to the first

objective of the study.
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OBJECTIVE 2: CHARACTERISTICS OF

DISTRICTS

The second objective of the study was to describe

specified characteristics of the eight selected public

school districts under investigation.

Procedures
 

Data found in the review of literature suggested

four organizational characteristics related to innovation

diffusion: district size, special administrative ratio, per

pupil expenditure, and external funding.1 The investigator

also interviewed appropriate professional staff members of

the Department of Education, San Diego County, to identify

what district characteristics were typically used by practi-

tioners in making comparative judgments about districts

under their study. In addition to the characteristics

suggested by the literature, Department of Education staff

suggested district type (whether unified or elementary),

district pupil background factors, and district pupil

performance factors as district characteristics relevant to

practitioners. Six general characteristics of the districts

under investigation were identified and described:

(1) district type, (2) district size, (3) district personnel

resources, (4) district economic factors, (5) district pupil

 

1Terrence E. Deal, John W. Meyer, and W. Richard

Scott, ”Organizational Differences on Educational Innova-

tion," Managing_Change in Educational Organizations, eds.

J. Victor Bladridge and Terrence E. Deal (Berkeley:

McCutchan Publishing Corporation, 1975), pp. lll-lZ.
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background factors, and (6) district pupil performance

factors.

Sample Population
 

Selected characteristics of districts were described

for eight public school districts participating with the

Regional Metric Resource Centre during school year 1975-76

under an ESEA Title III grant to the Department of Educa-

tion, San Diego County, California. Criteria and procedures

for selection of the districts under investigation were

described earlier in the chapter.

Instrumentation
 

Various Department of Education, San Diego County,

documents and records were used to gather data for describ-

ing the characteristics of districts. Among the documents

and records used were the Directory: School Districts and
 

Department of Education, San Diego, California 1975-76,
 

Annual Report of Financial Transactions of the School Dis-
 

tricts of San Diego County 1975, California Assessment
  

Program Profile of School District Performance 1974-75,
 

and the San Diego County School Districts Tests Results and
 

Other Factors 1974-75.
 

The above documents were official documents annually

prepared by the Department of Education, San Diego County.

They provided descriptive statistics about local school

districts in San Diego County. It was assumed that their

reliability and validity lie in their continued refinement
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and use for decision-makers over the years.

Data Analysis Plan
 

Content analysis of Department of Education,

San Diego County, documentary sources and published data was

required to identify data relevant to the six general char-

acteristics being described. Data were abstracted from the

documentary,and published data sources and tables were pre-

pared. Descriptive narrative was prepared to accompany the

tables, and a summary analysis was written to analyze the

findings relevant to the second objective of the study.

OBJECTIVE 3: EXECUTION OF

DISTRICT PLANS

The third objective of the study was to describe the

execution of district plans as they relate to the installa-

tion of metric education in the districts under study.

Procedures
 

The execution of district plans was defined as the

tactics, methods, and procedures used by districts in the

study to implement their districtwide metric education

plans. The execution of district plans was described by

seeking answers to the following questions: Did districts

use an inservice approach whereby a metric specialist

trained selected district personnel to train others, that

is, did the districts use a multiplier approach? If a

multiplier approach was not used, what pattern of inservice
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education was used? If a multiplier approach peg used, what

criteria were used in the selection of multipliers? How

were multipliers trained? How were multipliers deployed or

dispersed within districts? How were teachers selected?

How were teachers trained? How did specialists, multipliers,

and teachers perceive the importance of school based parent

and community metric education programs? and How many

specialists, multipliers, or teachers held school based

parent or community education programs?

Data and information for answering the above ques-

tions were gathered from five major sources: (1) 1975-76

Specialist Metric Survey, (2) 1975-76 Multiplier Metric
  

Survey, (3) 1975-76 Teacher Metric Survey, (4) semi-
 

structured interviews with district metric specialists, and

(5) Regional Metric Resource Centre district log books.2

1975-76 Specialist Metric Survey procedures. All
 

eight district specialists were mailed 1975-76 Specialist
 

Metric Survey forms at his or her school district address.
 

All eight specialists (100 per cent) returned the completed

survey forms in person at their last 1975-76 meeting with

the Centre staff.

1975-76 Multiplier Metric Survey procedures. All
 

district multipliers (103) identified in the Centre's

 

2All documents and instruments are on file at the

Regional Metric Resource Centre, Department of Education,

San Diego County, 6401 Linda Vista Road, San Diego,

California, 92111.
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district log books were mailed 1975-76 Multiplier Metric
 

Survey forms at his or her school district address at the

end of the 1975-76 school year. Enclosed was an appropriate

cover letter and a return, pre-addressed, stamped envelope.

Two follow-up letters with an additional copy of the survey

form and return envelope were mailed at two-week intervals

to those who had not returned their survey form. Of 103

multiplier survey forms sent, 91 (88 per cent) were

returned.

1975-76 Teacher Metric Survey procedures. A random
 

sample of approximately 65 teachers from each school dis-

trict were randomly chosen to receive the 1975-76 Teacher
 

Metric Survey. As a matter of convenience, two procedures
 

were used in the random selection of teachers. In smaller

districts, all K-6 teachers in each district were numbered

consecutively, and a sample of approximately 65 were

3 Inrandomly selected using a table of random numbers.

larger districts, a two-step process was used to select

teachers to receive surveys. First, a school was randomly

selected from the district, then a teacher was randomly

Selected from the school using the same table of random

numbers. This process was repeated until approximately 65

teachers were selected for each district. The survey form

was mailed directly to each randomly selected teacher at his

 

3E. F. Lindquist, Design and Analysis of Experiments

in Psychology and Education (Boston: Houghton-Mifflin

Company, 1953), pp. 385-87.
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or her school address at the end of the 1975-76 school year.

Enclosed was an appropriate cover letter and a return, pre-

addressed, stamped envelope. Two follow-up letters with an

additional copy of the survey form and return envelope were

mailed at two-week intervals to those who had not responded.

Of 520 teacher surveys sent, 403 (78 per cent) were

returned.

Semi-structured interviews. All eight specialists
 

(100 per cent) returned the completed 1975-76 Specialist
 

Metric Survey forms in person at their last 1975-76 meeting
 

with the Centre staff. The investigator used each special-

ist's completed survey form as an interview guideline and

audiotaped each interview. Interviews were used to verify

information reported on the surveys and to provide the

investigator with a more in-depth understanding of the

tactics and procedures used to execute their district's

metric implementation plans. Audiotapes of the interviews

were reviewed by the investigator while writing the execu-

tion of district plans narrative in order to provide clarity

about the distribution and dispersion of multipliers in

districts and to verify data relevant to multiplier and

teacher training.

District log books. Regional Metric Resource Centre
 

log books, described earlier in the study, were searched for

multiplier instructional plans (Appendix C) and specialist

and multiplier activity records (Appendix D). A content
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analysis of specialist and multiplier plans and records was

made to determine the methods of instruction used by

specialists and multipliers in their inservice activities.

Information gathered from the records was reported in the

narrative describing the execution of district plans.

Popplation Sample
 

All district metric specialists (8), all district

metric multipliers(103), and a random sample of approximately

65 teachers from each school district received survey forms.

Procedures for selecting the teacher population sample to

receive metric survey forms were described earlier in this

section of the study.

Instrumentation
 

Three survey instruments were developed and used to

gather data: the 1975-76 Specialist Metric Survey, the
 

1975-76 Multiplier Metric Survey, and the 1975-76 Teacher
  

Metric Survey. The three survey instruments were developed
 

by the Regional Metric Resource Center staff in cooperation

with an outside independent contractor. The surveys

solicited demographic data, descriptive data, and opinions

using both closed form and free response type questions.

Questions were arranged under tOpical headings relevant to

the information sought. As an example, the 1975-76 Multi-
 

plier Metric Survey included seven tOpical headings:
 

(1) Multiplier Inservice Training, (2) Description of

Teacher Inservice Activities, (3) Selection of Teachers and
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Multipliers, (4) Support of Metric Activities, (5) Pupil

Instruction, (6) Parent/Community Metric Education, and

(7) Opinions About Metric. Specialist and teacher surveys

were similarly organized.

Each survey was developed using standard guidelines

as suggested by Isaac and Michael, Borg,Fox, and Good and

Scates.4 These authors suggested that content validity was

generally high when such guidelines were followed. In

addition, the 1975-76 instruments were based upon survey

instruments used by the Centre during the 1974—75 school

year. Changes were incorporated in the present instruments

to improve item clarity and efficiency and to assure greater

reliability and validity based upon the earlier field tests.

Data Analysis Plan
 

Data from surveys were codified on IBM data sheets,

key punched on IBM cards, and entered into a computer for

analysis. Appropriate descriptive statistics were calcu-

lated for groups, and question categories and tables were

generated. Answers to the questions relevant to the execu-

tion of district plans were answered in a descriptive

narrative, and findings were reported in a summary analysis.

 

4Stephen Isaac and William B. Michael, Handbook in

Research and Evaluation (San Diego: Robert R. Knapp,

Publishers, 1971), pp. 92-94; see also Walter R. Borg,

Educational Research: An Introduction (New York: David

McKay Company, 1969), pp. 206-21; see also David J. Fox, The

Research Process in Education (New York: Holt, Rinehart and—

Winston, Inc., 1969), pp. 548-54; see also Carter V. Good

and Douglas E. Scates, Methods of Research (New York:

Appleton-Century-Crofts, Inc., 1954), pp. 614-26.
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OBJECTIVE 4: ORGANIZATIONAL MEMBERS'

PERCEPTIONS OF THE INNOVATION,

METRIC SYSTEM

The fourth objective of the study was to describe

organizational members' perceptions of the innovation,

metric system, in the eight school districts under study.

Procedures
 

Data in the review of the literature (Chapter 2)

suggested that the extent and rate of adOption of an inno-

vation was related to organizational members' perceptions of

the innovation. Rogers and Shoemaker cited five attributes

or characteristics of innovations, as sensed by receivers of

innovations, that contribute to different rates of adoption:

(1) relative advantage, (2) compatibility, (3) complexity,

(4) trialability, and (5) observability.5 In the study,

district multipliers and teachers (receivers of the innova-

tion, metric system) were assessed to determine their per-

ceptions of the innovation along the five dimensions

suggested above. Data were collected by using the 1975-76

Multiplier Metric Survey and the 1975-76 Teacher Metric.
  

Survey. The procedures for the distribution and gathering

of the surveys were described earlier in the study under

Objective 3: Execution of District Plans.

 

5Everett M. Rogers and F. Floyd Shoemaker, Communi-

cations of Innovations: A Cross-Cultural Approach, 2d ed.

(New York: The Free Press, 1971), pp. 22-23.
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Sample Population
 

The sample populations used for assessing

multipliers' and teachers' perceptions of the innovation,

metric system, were the same samples of multipliers and

teachers who received the 1975-76 multiplier and teacher

surveys. These sample populations were described earlier

in Objective 3: Execution of District Plans.

Instrumentation
 

The 1975-76 Multiplier Metric Survey and 1975-76
 

Teacher Metric Survey included an identical section labeled
 

Opinions About Metric. The section listed 20 statements
 

followed by a Likert type response scale. Four statements

were designed to assess a respondent's perception of the

metric system along each of the five dimensions: relative

advantage, compatibility, complexity, trialability, and

observability. For example, four statements were designed

to assess a respondent's perception of the complexity of

the metric system, that is, the degree to which it was

perceived as being relatively easy to understand and use.

One statement read: "The metric system is a simpler system

to learn than our present measurement system." Responses

were marked on a Likert type scale of Strongly Agree, Agree,

Not Sure, Disagree, and Strongly Disagree. Some statements

were worded positively and others negatively, and the four

statements for each attribute were scrambled throughout the

list of 20 to preclude bias in responses.
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Data Analysis Plan
 

Data from the Opinions About Metric section of the

1975-76 Multiplier Metric Survey and the 1975-76 Teacher
  

Metric Survey instruments were codified on IBM data sheets,
 

key punched on IBM cards, and entered into a computer for

analysis. Descriptive statistics in the form of means and

standard deviations were calculated and reported in tabular

form for each attribute of the innovation by groups of

subjects and by districts. Findings were reported in a

summary analysis.

OBJECTIVE 5: COGNITIVE AND AFFECTIVE

CHANGES IN ORGANIZATIONAL MEMBERS

The fifth objective of the study was to describe

metric cognitive and affective changes on a population of

districts' organizational members and metric cognitive

changes on a population of pupils in the eight school

districts under study.

Procedures
 

A quasi-experimental research design was used to

measure cognitive and affective changes on all districts'

metric multipliers and a sample of each district's teachers.

In addition, cognitive changes on a sample of pupils in each

district were also assessed. The research design and pro-

cedures for each population were independently determined.

Multiplier and teacher design andyprocedures. The
 

research design used for multipliers and teachers was a



88

quasi-experimental, nonequivalent, experimental-control

group, pretest/posttest design:

Pretest Treatment Posttest
 

Multipliers (Em) T1 X T2

Teacher Experimental (Et) T1 X T2

Teacher Control (Ct) T1 - T2

All multipliers in each district were treated as a

single group. Two tests were administered to each group of

multipliers in each district by their district metric spe-

cialist. Each group received a cognitive test, Metric

Awareness Measure--Form A; and an affective test, Partici-
 

pant Attitude Scale.6 The two tests were administered to
 

each district group as pretests (T1) immediately preceding

metric instruction (X) by the specialists, and the same two

tests were administered as posttests (T2) by the specialists

immediately following their instruction of the multipliers.

The pretest and posttest cognitive measures were collected

and scored by the district Specialists, then turned over to

the Regional Metric Resource Centre staff for rescoring and

analysis. The affective tests were collected by the dis-

trict specialists and turned over to the Regional Metric

Resource Centre staff for scoring and analysis.

Two tests were administered to both the experimental

teachers (Et's) and control teachers (Ct's) in each district

 

6Teacher cognitive and affective test instruments

are available from the Regional Metric Resource Centre,

Department of Education, San Diego County, 6401 Linda Vista

Road, San Diego, California, 92111.
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by the district metric multipliers. Each group, Et and Ct,

received a cognitive test, Metric Awareness Measure--Form A;
 

and an affective test, Participant Attitude Scale, as pre-
 

tests and posttests. The two tests were administered to

both the Et's and Ct's as pretests (T1) immediately preced-

ing metric instruction (X) provided by the multipliers to

the Et's. No instruction was provided by multipliers or

other district personnel to the Ct's. The same two tests

were administered by multipliers to both Et's and Ct's as

posttests (T2) immediately following the multiplier's

inservice training of Et's. The pretest and posttest

cognitive measures were collected and scored by the district

multipliers giving the tests. The multipliers mailed both

the prescored cognitive measures and unscored affective

measures to the Regional Metric Resource Centre staff in

stamped, pre-addressed envelopes. The Regional Metric

Resource Centre staff rescored the cognitive measures and

scored the affective measures.

Pupil design andyprocedures. The research design
 

used for the pupil sample in each district was a nonequiva-

lent, experimental-control group, pretest/posttest design:

Pretest Treatment Posttest
 

Multiplier Pupils (Em P's) T1 X T2

Experimental Teachers (Et P's) T1 X T2

Control Teacher Pupils (Ct P's) T1 ° T2
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Multiplier pupils (Em P's) were intact classes randomly

selected from the multiplier (Em) population. The experi-

mental teacher pupils (Et P's) were intact classes randomly

selected from the experimental teacher (Et) population. The

control teacher pupils (Ct P's) were intact classes randomly

selected from the control teacher (Ct) population. The

pupil pretest (T1) was administered to pupils by the

selected multipliers (Em's), experimental teachers (Et's),

and control teachers (Ct's) at approximately the same time

and just prior to the inservice education of experimental

teachers (Et's). Posttests (T2) were administered to all

groups by the same teachers immediately following the metric

inservice education of experimental teachers (Et's).

Pupils were tested with the Student Metric Measure-
 

menp instrument.7 The same test form and level was used for

both the pretest and posttest. Test packets were made up

based on a maximum administration of 35 pupils. Each test

packet included: an administrative guide, an answer key, a

set of 35 test booklets, a blank class list form, and a

return, pre-addressed stamped envelope. Pretest and post-

test packets were distributed by the district metric

specialists. Instructions were given to the teacher that

upon completion of test administration, the class list form

 

7Copies of the Student Metric Measurement, Levels 1,

II, III, and IV, their administrative guides and keys may be

obtained from the Regional Metric Resource Centre, Depart-

ment of Education, San Diego County, 6401 Linda Vista Road,

San Diego, California, 92111.
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was to be filled out and all materials returned by United

States Postal Service in the pre-addressed, stamped envelope

enclosed in the packet. Teacher scoring of pupil tests was

optional. However, all pupil tests, whether previously

corrected by teachers or not, were corrected by the Regional

Metric Resource Centre staff in order to provide consistency

in scoring standards.

Sample Populations
 

Multiplier, teacher, and pupil populations are

described below as the multiplier population (Em's), teacher

populations (Et's and Ct's), multiplier pupil population

(Em P's), and teacher pupil populations (Et P's and Ct P's).

Multiplierypopulation (Em's). District metric
 

multipliers (Em's) were defined and described earlier in

Chapter 3 and elsewhere in the study. For the purposes of

assessing and describing metric cognitive and affective

changes in district multipliers, all multipliers in all

districts made up the pOpulation sample.

Teacher pOpulations (Et's and Ct's). Experimental
 

teachers, referred to as Et's, were by definition those

teachers within a district who received metric instruction

from district metric multipliers. Control teachers,

referred to as Ct's, were by definition those teachers

within a district who received pp metric instruction from

district metric multipliers. The uniqueness of district
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metric implementation plans precluded the identification and

selection of experimental and control teachers prior to

teacher metric inservice instruction. Experimental teachers

(Et's) and control teachers (Ct's) were therefore identified

on an ex post facto basis using the following criteria.

Teachers who received both cognitive and affective

pretests and posttests were divided into four categories:

(1) teachers trained only by the district (El's);

(2) teachers trained by the district and who received addi-

tional metric training outside the district, e.g., univer-

sity coursework (Ez's); (3) teachers who received metric

training outside the district only, e.g., university course-

work or professional association workshops (Cl's); and

(4) teachers who received no metric training at all (Cz's).

For the purpose of the study, the E1 and E2 teachers were

collectively defined as the experimental teachers and were

referred to as Et's. The C1 and C2 teachers were collec-

tively defined as the control teachers and were referred to

as Ct's.

Multiplier pupil population (Em P's). Seven

multipliers, one at each grade level, kindergarten through

sixth.grade, were randomly seleCted in each district to

administer the Student Metric Measurement as a pretest and

posttest to their intact classes. All multipliers in each

district were grouped by grade level in each district.

.Multipliers who had no classes, Special classes (e.g.,
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gifted, retarded), or who had combination classes greater

than three levels were rejected from selection due to the

exceptional nature of the classes. Multipliers who had K-l,

2-3, or 4-5 combination classes were rejected from selection

due to their incompatibility with the test levels admin-

istered. Less than one per cent were rejected due to the

unusualness of such combinations. Multipliers with typical

two level combinations--l-2, 3-4, and 5-6--were placed in

both grade levels for possible sample selection. Lastly,

multipliers having three class level combinations were

assigned and selected from the middle level of the class

combination; for example, a multiplier having a K-l-Z class

combination was assigned to the first grade group for

selection. After being sorted by district and by grade

level, each multiplier at each grade level was numbered,

and one was selected at each grade level in each district

by use of a table of random numbers.8 If there was no

multiplier at a particular grade level within a district,

that particular pupil sample cell remained empty.

Teacher pupilypopulations (Et P's and Ct P's). In

that experimental teacher (Et) and control teacher (Ct)

populations were determined on an ex post facto basis and

pupils had to be tested prior to teacher inservice education,

some procedure had to be devised for the selection of intact

classes to be tested that would be representative of Et's

 

8Lindquist, pp. 385-87.
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and Ct's. The following procedures were used to select

intact classes representative of Et and Ct populations.

Fourteen teachers, two at each grade level, kinder-

garten through sixth grade, were selected in each district

to administer the Student Metric Measurement as a pretest
 

and posttest to their intact classes. Selection of the

intact classes to be tested was made from two stratified

 

samples: one stratum was representative of potential

experimental teachers (Et's), and the other stratum repre-

sentative of potential control teachers (Ct's) in each
 

district. Potential Et's and Ct's were identified and

selected from those teachers returning Participant Cards--

cards reflecting a teacher's intent to receive metric

instruction from a distrid:multiplier. Cards returned and

reflecting a teacher's intent to receive metric instruc-

tion from a district multiplier were grouped as potential

Et's. Cards returned and reflecting no intent to parti-

cipate in district metric inservice were grouped as potential

Ct's. Each group of cards was sorted by district and by

grade level. One teacher at each grade level in each dis-

trict was randomly selected, using a table of random

numbers.9 Thus, seven potential Et's and seven potential

Ct's were selected for each district. A list of alternative

potential Et and Ct teachers was generated for each district

as well.

 

9Lindquist, pp. 385-87.
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The district multipliers solicited the cooperation

of the selected teachers in pretesting and posttesting their

intact classes at the times Specified by the multipliers.

If a selected teacher was not able or willing to test their

intact classes, the multipliers solicited cooperation from a

potential Et or Ct on the alternative list.

The pupil sample population for testing, then, was

considered to be a random sampling of intact classes of

potential Et and Ct teachers. Actual classification of
 

pupil experimental groups (Et P's) and pupil control groups

(Ct P's) was based upon an ex post facto classification of

experimental and control teachers.

Instrumentation

The Metric Awareness Measure--Form A, a cognitive

measure; and the Participant Attitude Scale, an affective

measure,were used to assess multiplier and teacher cognitive

and affective changes. The Student Metric Measurement was

used to assess cognitive changes in pupils. These instru-

ments are described below.

Metric Awareness Measure--Form A. The Metric

Awareness Measure--Form A was developed by Regional Metric

Centre staff as a cognitive measure of metric knowledge.

The instrument was used as a pretest and posttest to measure

ten areas of metric knowledge. To assure content validity,

a panel of experts determined, through a judging process,

that there were ten areas of metric knowledge that a teacher
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should master through inservice training. The ten areas

identified were: the historical background of the metric

system; current events in metric transition; knowledge of

specified SI metric symbols; knowledge of the base units of

the metric system; knowledge of how to convert between

metric units; and knowledge of five concepts of measure-

ment: length, area, volume, temperature, and mass. A pool

of items was developed under each of the ten topics and

judged by experts for their appropriateness. Based upon

the panel's judgments, a 50-item Metric Awareness Measure-
 

ment-~Form A was developed. The completed test was recycled
 

to the panel of experts and revised until the test was

judged to be both valid and reliable for the purpose

intended.

Participant Attitude Scale. The Participant Atti-
 

 

tude Scale was developed by the Regional Metric Resource
 

Centre staff in cooperation with an outside independent

evaluator. The instrument is characterized as a semantic

differential that measures five concepts: teaching, math,

teacher inservice, metric education, and measurement by
  

 

metric system. The study concerned only the latter two
 

concepts: metric education and measurement by metric
  

system.

The independent evaluator developed the paired

adjective scales based upon suggested procedures by
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Osgood, Suce, and Tannenbaum.10 There were twelve paired

adjectives selected for each of the five concepts to be

measured. A test-retest reliability coefficient was calcu-

lated on a random sample of teacher Participant Attitude

Speie pretests and posttests. The resulting Pearson product-

moment correlation coefficients were: Teaching, r = .74;

Math, r = .63; Teacher Inservice, r = .68; Metric Education,

r = .64; and Measurement by Metric System, r = .67.

Student Metric Measurement. The Student Metric

Measurement was a multilevel criterion referenced instrument
 

developed by the Regional Metric Resource Centre staff in

cooperation with an outside independent consultant. The

'tests were designed to measure pupil metric concept develop-

menut and skill application at the K-6 grade levels. Four

teast levels were developed and administered to the experi-

me11ta1 and control pupils at the appropriate grade levels.

The; following procedures were used to assure content

valwidity and reliability.

An item pool was generated based upon a set of

Pelfifkarmance objectives validated by 25 resource experts

acrc>sss the United States. Initial prototype tests were

deveflloped for each grade level, kindergarten through sixth

gratles, from the item pool. Each initial prototype test was

 

 

10Charles E. Osgood, George J. Suce, and Percy

Tangenbaum, Measurement of Meaning (Urbana: University of

IlllJiois Press, 1957), pp. 53-61.
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field tested relative to pupil communication indicators,

teacher usability indicators, and analysis of test item

difficulty and discrimination, and then revised into four

test levels: Level K (kindergarten), Level 1 (grades 1 and

2), Level 2 (grades 3 and 4), and Level 3 (grades 5 and 6).

In addition to the above procedures used to estab-

lish validity and reliability strength, a pretest-posttest

item analysis for each test level was completed. The analy-

sis consisted of a determination of the level of difficulty

and the effectiveness of each test item in discriminating

between students who scored high versus students who scored

low on the overall test scores. Test item difficulty was

determined using the following procedures. The number of

correct responses for each item was tallied and recorded.

For each item, the total correct responses were divided by

the total number of responses (both correct and incorrect)

made to the item. This result was then multiplied by 100 to

produce the index of difficulty as a percentage.

The procedure for calculating test item discrimina-

tion was calculated by first separating from the total group

of pupils the 27 per cent scoring highest and lowest on

total test scores. The per cent of correct responses to

each item was calculated for each of the higher and lower

groups. Product-moment correlation coefficients (r) in the

bivariate population were then calculated. As a second

measure of discrimination, tetrachoric correlation coeffi-

cients (rt) in the bivariate population were calculated.
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All test items not meeting difficulty and discrimination

standards were either deleted or revised until the several

tests were judged to be both valid and reliable for the

purpose intended.

Data Analysis Plan
 

Multiplier and teacher data gathered by the Metric

Awareness Measure--Form A and the Participant Attitude Scale
  

and pupil data gathered by the Student Metric Measurement
 

instrument were codified on IBM data sheets, key punched on

IBM data cards, and entered into a computer for analysis.

Multiplier (Em) and teacher (Et and Ct) data
 

analysis. Multiplier (Em) and teacher (Et and Ct) cognitive

test scores were summarized by calculating the pretest and

posttest mean scores for correct answers on the Metric

Awareness Measure--Form A. A percentage was calculated
 

for each group's pretest and posttest mean scores by

dividing the mean scores by the total number of test items.

Gains or losses between each group's pretest and posttest

mean scores were determined by calculating the difference

between pretest and posttest mean scores for each group.

An analysis of covariance (ANOCVA) was used to determine

Significant differences between pretest and posttest

measures, between districts, and between groups using the

pretest as a covariate. Where an analysis of covariance

indicated significant differences between groups (at

the .05 level of confidence or above), a Scheffé method
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(S-method)11 was employed to determine which groups were

significantly different. Appropriate tables were prepared

and findings reported in a summary analysis.

Affective data (Participant Attitude Scale) for each
 

group were summated over the twelve paired adjectives for

each of the two concepts relevant to the study: metric

education and measurement with metric system. Mean scores,
  

percentages, and gains and losses for each group were cal-

culated in the same manner as used for cognitive data above.

The same statistical analyses were employed on affective

data as were employed on cognitive data. Appropriate tables

were prepared, and findings were reported in a summary

analysis.

Multiplier pupil (Em P's) and teacher pupil (Et P's
 

and Ct P's) data analysis. Multiplier pupil (Em P's),
 

experimental pupil (Et P's), and control teacher pupil

(Ct P's) data were summarized by calculating the pretest

and posttest mean scores for correct answers on the student

Metric Measurement for each group by grade level. The
 

number, mean, and standard deviation for each group's pre-

tests and posttests were calculated and reported in tabular

form. Gains or losses between each group's pretest and

posttest mean scores were determined by calculating the

difference between pretest and posttest mean scores for each

 

11Gene V. Glass and Julian C. Stanley, Statistical

Methods in Education and Psychology (Englewood Cliffs:

Prentice-Hall, Inc., 1970), pp. 388-97.
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group. An analysis of covariance (ANOCVA) was employed to

determine significant differences between pretest and post-

test measures, between districts, and between groups for

each grade level using the pretest as a covariate. Where an

analysis of covariance indicated significant differences

between groups (at the .05 level of confidence or above), a

Scheffé method (S-method) was employed to determine which

group or groups were significantly different. Appropriate

tables were prepared and findings reported in a summary

analysis.

METHODOLOGICAL ASSUMPTIONS AND

LIMITATIONS

The following methodological assumptions and

limitations were recognized by the investigator:

1. It was recognized that the study was limited to

a sample of districts in a specific geographical location.

Specific characteristics or aspects of the districts under

study may have been regionally specific and not generaliza-

ble to other educational systems in the United States.

However, it was assumed that while districts may vary in

specific aspects, that the general aspects of the districts

under study were more similar than dissimilar to other

comparable districts in the United States.

2. It was recognized that there may have been

aspects and dimensions of innovation diffusion that may have

been excluded in the study. It was assumed that the aspects
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described in the study were the relevant and critical

aspects, particularly as they relate to the initiation and

implementation stages of innovation diffusion in complex

organizations.

3. It was recognized that experimenter control in

the selection and treatment of subjects was limited by the

multiplier approach. It was assumed that specialists,

multipliers, and teachers were diligent in carrying out the

selection and treatment processes as prescribed by the

experimenter to the degree that the critical and essential

aspects of selection and treatment were not lost.

4. It was further assumed that cognitive and

affective changes in organizational members were a result of

metric inservice education and instruction, that changes in

multipliers were primarily a result of specialists' instruc-

tion, that changes in teachers were primarily a result of

multipliers' instruction, and that changes in pupils were

primarily a result of teachers' instruction. The investi-

gator recognized that such changes may have occurred as a

result of history, maturation, testing, biases of selection,

instrumentation, statistical regression, experimental

mortality, or combinations of such factors. It was assumed

that the quasi-experimental designs utilized in the study

provided for reasonable control of such factors.

5. It was recognized that the instruments developed

by the Regional Metric Resource Centre had limitations

relative to their validity and reliability. It was assumed
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that the procedures used to develop the instruments produced

a relatively high degree of validity. It was assumed that

the degree of reliability was reasonable and not dissimilar

to that of other instruments situationally oriented and

developed.

6. It was assumed that the procedures and tech-

niques used to gather data were appropriate procedures to

use under the given conditions of a natural setting. The

collection of data by a source external to the districts

under study provided a degree of anonymity for the sampling

populations. It was assumed that the degree of anonymity

was such as to ensure honesty in sample population

responses.

7. It was also assumed that the statistical

procedures used were appropriate for the level of data

obtained.



Chapter 4

ANALYSIS OF RESULTS AND FINDINGS

The purpose of this chapter is to describe and

analyze the findings that relate to each of five objectives

of the study:

1. To describe the heuristics and change strate-

gies used by the Regional Metric Resource Centre, Department

of Education, San Diego County, to initiate metric transi-

tion in eight selected public school districts (K-6) in

San Diego County, California.

2. To describe specified characteristics of the

eight selected public school districts under investigation.

3. To describe the execution of district plans as

they relate to the installation of metric education in the

districts under study.

4. To describe organizational members' percep-

tions of the innovation, metric system, in the eight school

districts under study.

5. To describe metric cognitive and affective

changes on a population of districts' organizational

members and metric cognitive changes on a population

of pupils in each of the eight school districts under

study.

104



105

OBJECTIVE l: METRIC REGIONAL RESOURCE

CENTRE HEURISTICS AND STRATEGIES

The first objective of the study was to describe

the heuristics and strategies of the Regional Metric

Resource Centre. The investigator reviewed Regional Metric

Resource Centre documents and records to determine what

overriding heuristics and strategies of the Centre were

operating during the time of the study.

Centre Heuristics
 

The Metric Education in San Diego County ESEA Title

III Continuation Application April-1975, listed twelve pro-

gram heuristics that were used to determine the Centre

program. They were:

1. That the program sincerely meet the needs of

the local education agency

2. That the program not compromise the autonomy

of the local participating educational agency

3. That the administration of participating

agencies make some increasing dollar commitment to

the metric conversion program

4. That the project objectives and activities

be consistent and compatible with the programs and

roles of the State (Title III); the LEA (Department

of Education, San Diego County); and local partici-

pating agencies (private and public school districts)

5. That program design tend to emphasize

exemplary solutions to problems of metric conversion

6. That program outcomes provide effective

districtwide implementation models and inservice

models as a function of district organizational

patterns, resources, and other significant attri-

butes

7. That local participating districts share

in the planning of continuation programs and carry-

ing out current programs

8. That emphasis of program products, where

possible, be placed upon areas given least concern

or attention by other programs or agencies

9. That the project act as a catalytic regional
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center and provide coordination, information,

resources, and a support system to district metric

conversion programs

10. That an Evaluation Plan and Research Design

be developed and implemented to identify, describe,

capture, exercise, rate, measure, and, above all,

correlate and predict metric conversion models for

school systems

11. That a teacher-multiplier concept be utilized

by district inservice models to obtain maximum effi-

cience for districtwide change

12. That the program design provide maximum

potential for program continuation on the part of

the LEA and participating districts when federal

funds terminate.

The investigator, who was the Director of the

Regional Metric Resource Centre at the time of the study,

confirms that the above heuristics were frequently used as

guidelines for putting the Centre program into effect and

were used for subsequent decision-making in operating the

Centre's program.

Centre Strategies
 

The investigator reviewed Regional Metric Resource

Centre documents and records and judged that five overrid-

ing change strategies were used by the Centre at the

initiation stage of the diffusion process. The five

strategies are described below.

Commitment. One strategy used by the Centre staff
 

was to obtain a strong form of commitment from local public

school districts to participate in a three-year planned,

 

1Superintendent of Schools, Department of Education,

San Diego County, Metric Education in San Diego County ESEA

Title III Continuation Application-April 1975 (San Diego:

Department Of Education, San Diego County, 1975), pp. 3f-3g.
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staged transition to a metric education program. It was

felt that a strong commitment needed to be made at the

outset of the program to ensure continued district support

over a three-year period. There were three important

dimensions for a strong commitment. First, a written

agreement must be developed between the participating
 

district and the host agency of the Centre (the Department

of Education, San Diego County). It was felt that this

would strengthen the commitment by providing legitimacy to

Centre and district relationships. Second, a district

administrator must be appointed by the participating school
 

district to act as liaison between the Centre and the

participating district. Such a commitment was intended to

ensure a continued communication link between the Centre

staff and district administration, as well as provide

administrative continuity for program support over the

three years. Third, the participating district must make

an increasing dollar contribution to metric transition over
 

the three-year period and, thus, provide credibility to the

district commitment. Evidence of such a commitment

strategy was found in the written agreement between the

participating districts and the Department of Education,

San Diego County (Appendix A). Eight agreements between

the Department of Education, San Diego County, and the

districts under study were found in the Centre's district

log books. The agreements were signed by the Superintend-

ent of Schools, Department of Education, San Diego County,
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and the various district superintendents, and were

authorized by their respective governing boards. Section

II, 3, of the agreements stipulated that a district

administrator would be appointed

. to jointly review and critique the above

plans with the metric "specialist" and project

staff for purposes of making recommendations to

the district superintendent and/or district board

for implementation with students during the school

years, 1975-76 and 1976-77.

The intent of Section II, 3, was for each district to

appoint an administrator to act as a contact person for

the project, and that an administrator was appointed and

did act as a liaison person between Centre staff and the

participating district. Attachment "A” of the agreement

showed a budget schedule providing an increasing district

dollar commitment on the part of the participating dis-

tricts with $0 to be committed during school year 1974-75,

$900 to be committed during school year 1975-76, and $1,200

to be committed during school year 1976-77. Actual

expenditures of districts for metric transition during

these years will be found elsewhere in the study.

Centre seed money. A second strategy used by the
 

Centre staff was the allocation of dollars to each partici-

pating school district to act as "seed money” for metric

transition. It was the Centre staff's intent to provide

incentive for participating school districts to make a

planned, staged transition to metric education by having

the Centre provide increasing dollar support for three
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years with no dollar commitment from districts during the

first year. Dollars contributed by the Centre during the

first year were viewed by the Centre's staff as "seed

money." Attachment "A" of the written agreements and the

Centre budgets for fiscal years 1974-75, 1975-76, and

1976-77 confirmed that the Centre allocated for each

district $805 for fiscal year 1974-75, $2,015 for fiscal

year 1975-76, and $2,345 for fiscal year 1976-77.

Multiplier approach. A third strategy used by the
 

Centre staff was to encourage participating districts to

use a multiplier approach in implementing teacher inservice

education. This strategy was based upon the assumption

that there were limited resources and unlimited learners,

and that under these conditions, and based upon a Centre

study of other state and national programs, a multiplier

approach appeared to be a more efficient approach to

teacher inservice education. The written agreement between

the Centre and the participating districts confirmed that

districts were to appoint a metric "specialist" who would

provide metric instruction to "multipliers" (intermedi-

aries) who, in turn, would provide metric instruction to

teachers. While the Centre advocated a multiplier approach,

the Centre staff stated that they would have honored other

approaches if they had been suggested or requested in

deference to the Centre's heuristics to meet local educa-

tion agency needs and not to compromise the autonomy of



110

the local participating educational agency. The Centre

document, Specifications for District Plans for Metric
 

Education (Appendix B), was used as a guideline by district
 

Specialists for development of district implementation

plans and verified that a multiplier approach was encour-

aged for district teacher inservice education.

District plans. A fourth strategy conceived by the
 

Centre staff related to the development of district imple-

mentation plans. The Centre staff required that special-

ists in participating districts develop a districtwide

plan for metric transition in grades kindergarten through

sixth grade. It was believed that a district would more

likely carry out its implementation of metric education if

it had a comprehensive plan for action. The plans were to

act as guidelines for district metric transition. If the

plans were ratified by each district's administration, it

was believed that the plans would also tend to act as

further commitment and provide greater assurance for con-

tinued metric transition beyond the life of the project.

Therefore, the written agreements between the Centre and

the participating districts included provisions for the

development of districtwide metric implementation plans.

While the Centre staff provided a set of specifications to

act as guidelines in developing the plans, the plans were

to be unique to each district and based on each special-

ist's knowledge of the unique resources, organizational
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patterns, and political structures in their district. The

plans for each district were reviewed and critiqued jointly

by the Centre staff, the district administrator, and the

district specialist. Centre specifications also called for

submission of multiplier plans for inservicing teachers and

for teacher plans for instructing pupils during fiscal

year 1975-76.

A review of the Centre's district log books dis-

closed that each specialist did submit a districtwide

metric implementation plan in fiscal year 1974-75, to be

put in operation during school year 1975-76. District log

books also indicated that approximately 75 per cent of

district multipliers submitted instructional plans in

fiscal year 1975-76 for the purpose of inservicing teachers

during that year. Less than 2 per cent of the teachers in

the study turned in classroom instructional plans. All

plans turned in tended to follow Centre specifications.

The Metric Education Agreement (Appendix A) veri-

fied that district plans were part of an overriding

strategy of the Centre. The Agreement stated in Section

II, 2, that the district shall "Authorize this specialist

to participate in a forty-hour training session for the

purpose of developing district K through 6 metric imple-

mentation and inservice plans in fiscal year 1974-75. . . 3'

Center support pystem. The fifth strategy used by
 

the Centre staff was to provide on-site support services to
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districts implementing district metric transition plans.

The Centre provided a staff member and mobile unit in

support of on-site district program activities. The mobile

unit was equipped with a Centre staff member, catalogs of

metric materials, displays of metric materials, films and

filmstrips, audio-visual equipment, and a limited amount of

production supplies and equipment. The mobile unit was

scheduled on request to support district-initiated multi-

plier training, teacher inservice education, parent educa-

tion, and community education programs. The mobile unit

operated on a district demand basis as opposed to initia-

tive taken by the Centre staff. Centre policy gave

priority of mobile unit support to district-initiated

multiplier training, teacher inservice education, parent

education, and community education programs, in that order.

A second Centre policy related to the function and use of

mobile unit staff at on-site meetings. District personnel
 

were seen as responsible for providing leadership and

conducting any district-initiated programs, while Centre

staff members were only to act as assistants to the leader,
 

if so requested. Table 5 presents data on how the mobile

support unit was used in support of district programs

during school year 1975-76.

Summary Analysis
 

The initiation stage in the diffusion of metric

education in the 8 school districts under Study was
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described by 11 heuristics and 5 change strategies used by

the Regional Metric ResourceCentre. Data indicate that the

Centre acted as an outside change agent in initiating the

diffusion of metric education in the eight school districts

under study and acted as a facilitator and coordinator in

servicing the needs of the user systems.

Heuristics l, 2, 4, 7, and 9, coupled with Centre

seed money and Centre support system strategies, suggest
  

that a helping relationship between the Centre (change

agent) and the districts (users or client systems) was

intended and established. Heuristics 3, 10, and 11, coupled

with the Centre's commitment, multiplier approach, and dis-
 

trictyplan strategies suggest that the Centre had a high
 

degree of concern for district commitment, planning, and the

division and coordination of labor. Heuristics 1, 3, and 7

also suggest a Centre concern for mutual adaption and collab-

oration. Data indicate (Table 5) that the Centre's mobile

support system was used most frequently (58 per cent) for

on-site support of districts' multipliers' training of

teachers at the school building level.

OBJECTIVE 2: CHARACTERISTICS OF DISTRICTS

The second objective of the study was to describe

specified characteristics of the eight public school dis-

tricts under investigation. The six general characteristics

described were district type, district size, special

personnel resources, district economic factors, district
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pupil background factors, and district pupil performance

factors.

District Type
 

Table 6 shows that among the eight school districts

in the study, two were unified school districts and six

were elementary school districts. The unified districts

contained elementary schools (grades K-6), three-year

junior high schools (grades 7, 8, and 9), and three-year

senior high schools (grades 10, 11, and 12). Three of the

elementary school districts were K-8 elementary districts

containing elementary schools (K-6) and junior high schools

(grades 7 and 8). The remaining three elementary school

districts contained only elementary schools (K-6).

District Size
 

Tables 7 and 8 present district Size along four

dimensions: average daily attendance, average class size,

numbers of teachers, and numbers of schools. Table 7 shows

total ADA, total teachers, and total schools in each dis-

trict for school year 1975-76; while Table 8 shows ADA,

number of teachers, and number of schools based on the K-6

enrollments in each district for school year 1975-76.

Districts were classified as being either metro-

politan, large, medium, or small in size based upon K-6

enrollments (Table 8). Districts having a K-6 ADA of

20,000 or more were classified as metropolitan in size.
 

Districts having a K-6 ADA of 10,000 to 19,000 were
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classified as large in size. Districts with a K-6 ADA of

3,000 to 9,999 were classified as medium in size, and

districts with a K-6 ADA of 2,999 or less were classified

as small in size.
 

Special Personnel Resources
 

Special personnel resources were described along

four dimensions: the total number of certificated personnel

with district level responsibilities, the number of certi-

ficated personnel at the district level having responsi-

bilities for the mathematics curriculum, and the number of

certificated personnel assigned at the school building level

as mathematics resource people. Table 9 shows the number of

certificated personnel for each of these categories in each

district. The first three categories in Table 9 represent

district level data that are cumulative and reflect a

duplicated count of district office personnel. As an

example, of the 183 certificated district office personnel

in District "A", 27 had curriculum responsibilities; and of

the 27, 3 were assigned responsibilities for the mathematics

curriculum. Data in the fourth category of Table 9

(Mathematics Personnel-Building Level) reflect an undupli-

cated count of mathematics resource teachers assigned to

schools in each district, that is, the 37 building level

personnel in District "A" are not included in the 183

district level personnel listed above.
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District Economic Factors
 

Tables 10, 11, and 12 present selected financial

factors of the districts under study. Budget expenditures

for 1975-76 were based upon approved 1975-76 budgets and

estimated 1975-76 average daily attendances. Table 10

provides indicators of the financial well-being of the

districts. Table 10 shows that Districts "E" and "G" had

the highest proposed Expenditures for Instruction per ADA
 

when compared to the other districts. Table 11 presents the

proposed 1975-76 budget expenditures for each district under

six basic categories established by the California School
 

Accounting Manual2 and along two dimensions: actual budget
 

dollars and per cent of total expenditures. Table 11 shows

that District ”E” proposed to expend a smaller per cent of

its total budget in the Certificated Salaries category than
 

did the other districts, and proposed to expend a larger

per cent of its total budget in the Books, Supplies, and
 

Equipment category and Contracted Services category than did
  

the other districts. Table 12 presents the amount of pro-

posed expenditures for each district in the six budget cate-

gories per ADA. District "E" (Table 12) shows relatively

high proposed expenditures per ADA in the categories of

Books, Supplies, and Equipment and Contracted Services when
  

compared to other districts.

 

2California State Department of Education, Californhi

School Accounting Manual, School Business Administration

Publication No. 8 (Sacramento: Bureau of Publications,

California State Department of Education, 1973).
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Tables l3, 14, 15, and 16 report by budget category

the amount of dollars spent by each district for metric

transition during fiscal years 1973-74, 1974-75, 1975-76,

and estimated expenditures for metric transition in fiscal

year 1976-77. Dashes in the tables indicate that data were

not available or were not received for compilation. Zeros

indicate that the respondents reported no money spent for

that particular category. Total expenditures (Tables 14,

15, and 16) for each district include $805, $2,015, and

$2,345 provided by the Regional Metric Resource Centre for

years 1974-75, 1975-76, and 1976-77, respectively. For

example, data for 1974-75 (Table 14) indicate that Districts

"D", "E", and "H" provided pe funds beyond the contributions

made by the Regional Metric Resource Centre for that year,

and that Districts "E" and "H” spent slightly less than the

$805 allocated by the Centre for metric transition during

that year. The total expenditures for District "A" for

fiscal year 1976-77 (Table 16) include $33,196 received from

a United States Office of Education grant. District "D"

(Table 16) did not provide an estimate for 1976-77 expendi-

tures, but the $2,345 allocated by the Centre is shown.

District Pupil Background Factors
 

Table 17 presents data describing selected types of

pupil background information collected as part of the

1974-75, California Assessment Program. The Socio-Economic
 

Index at Grade Six is an indicator of the occupations of the
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sixth grade pupils' parents based on four occupational

categories that correspond most closely with the occupation

of the pupil's father, mother, or guardian. The four cate-

gories range from unskilled occupations to professional

occupations with weights assigned to each category. The

Socio-Economic Index at Grade Six--District Value is an
 

average of the weights obtained for all sixth grade pupils

in the district. A high score indicates that the district

serves a community with a large percentage of people engaged

in professional and semi-professional occupations. District

values of all California school districts are rank-ordered

to determine what percentage of the districts have a mean

score lower than the one in question: this number is the

State Percentile Rank. For example, Districts "F" and "G"
 

in Table 17 show a relatively low socio-economic index when

compared to the other districts in the study. When compared

to other districts in the state of California, the percentile

ranks of Districts ”F" and "G" Show that they rank in the

bottom quartile.

The Parent Education Index at Grade Six (Table 17),
 

like that of the Socio-Economic Index at Grade Six, is based
 

on an average of weights given to selected categories to be

measured. The parent education index is based on weights

assigned to three educational levels of parents of sixth

grade pupils: not a high school graduate, high school

graduate, and college graduate or advanced degree. A high

index value indicates that the parents of district pupils
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have a relatively large amount of formal education. Table

17 shows that the parents in Districts ”F" and "C” have a

relatively small amount of formal education when compared to

other districts in the study and other districts in

California.

Pupil Mobility at Entry Level (Table 17) relates to
 

when a pupil was first enrolled in the pupil's current school

and whether the pupil had been continuously enrolled since

the time of first enrollment. This factor is assessed in

California at the second and third grade level. The pupil

mobility value is the percentage of second and third grade
 

pupils who were pep continuously enrolled in that school

since kindergarten or since first grade. In Table 17,

Districts "F" and "G" Show that 50.4 per cent and 49.7 per

cent of the second and third grade pupils have REE been

continuously enrolled in the same school Since they started.

The Percent Minority Pupils and Percent Spanish-
  

surnamed Pupils (Table 17) were derived by dividing the
 

minority enrollment and Spanish-surnamed enrollment by the

total district enrollment. Data on the number of minority

pupils and Spanish-surnamed pupils enrolled in the schools

were collected in 1973-74 as part of the Elementary Secondary
 

School Civil Rights Survey and included American Indians,
 

Asian Americans, blacks, and Spanish-surnamed pupils. Table

17 shows that at the time of the survey, 61 per cent of the

total pupils in District "G" were identified as minority

pupils, and 40.6 per cent of the total pupils in the
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district were Spanish-surnamed.

The Percent Bilingual at Entry Level (Table 17) is
 

the percentage of pupils who were identified as fluent in

English and having a second language, limited in English and

having a second language, or non-English speaking.

District Pupil Performance Factors
 

Tables 18 and 19 Show selected factors related to

pupil achievement performance in each district based upon

district test results for the 1974-75 School year as part of

the California Assessment Program.

The district mean scores reported in Tables 18 and

19 provide information on the percentage of questions

answered correctly by all the district students for the

content areas and grades indicated. Alternatively, this

score can be viewed as being the average (arithmetic mean)

of the percentage of the items each pupil answered correctly

on the state tests. As an example, in Table 18, the third

grade district mean score for District "G” is 78.4. This

signifies that of all the test items presented to the grade

three pupils in District ”G", 78.4 per cent of those items

were answered correctly. Or alternatively, the average

third grade pupil in District ”G" answered 78.4 per cent of

the items on the reading test correctly.

The State Percentile Rank of the Comparison Score
 

Band indicates the percentile ranking obtained by the middle

50 per cent of the districts with similar background
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characteristics. The procedures for calculation of

Comparison Score Bands involve statistical analysis tech-
 

niques that reveal the statewide relationships (correla-

tions) among the background factors and the district mean

scores. The Comparison Score Band provides a means by which
 

districts in the state having similar background character-

istics, such as thos found in Table 18, may be compared.

State Percentile Rank scores greater than the Comparison-
  

Score Band indicate that a district's pupils are performing
 

above that expected when compared to other districts in

California with a similar set of background characteristics,

and vice versa. For example, District "F" in Table 18

shows a State Percentile Rank of 42 which is well above the
 

State Percentile Rank of the Comparison Score Band which, in
 

 

turn, indicates that District "F's" third grade pupils are

performing well above expected when compared to other dis-

tricts in California with a similar set of background

characteristics.

Table 19 shows sixth grade Mathematics Achievement
 

Factors for the districts under study. Achievement factors

are interpreted the same as those in Table 18, which are

described above.

Summary Analysis
 

Six general characteristics of the districts under

study were described: (1) district type, (2) district size,

(3) special personnel resources, (4) district economic
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factors, and (5) district pupil performance factors. Data

(Tables 6 through 19) indicate that the eight districts in

the study could be characterized as follows:

District "A". District ”A” was a large metropolitan
 

sized unified school district with three mathematics

resource personnel at the district level (Tables 6 through

9). In terms of its assessed valuation per unit of ADA, it

was better off financially than any other district in the

study (Table 10); but its expenditures for instruction per

ADA, although above average, were fourth highest when com-

pared to the other districts. District ”A" demonstrated a

commitment to metric transition prior to the Centre program

through its expenditures for metric transition in school

year 1973-74 (Table 13) and showed continuing financial

commitment to metric transition in school years 1974-75 and

1975-76 (Tables 14 and 15). While its pupil population had

a relatively large percentage of minority pupils, including

a high percentage of Spanish speaking pupils, three other

districts had higher percentages of minority and Spanish

Speaking pupils (Table 17). Reading achievement of sixth

grade pupils in the district was about average when compared

with the other districts in the study, but below average

when compared with other districts in the state of

California with similar background characteristics.

Mathematics achievement of sixth grade pupils was above

average when compared to the other districts in the study.
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District "B”. District "B” was a large K-6
 

elementary school district and was the second largest school

district in the study, with one mathematics resource person

at the district level (Tables 6 through 9). In terms of its

assessed valuation per unit of ADA, it was below average

when compared to the other districts in the study (Table

10). Its expenditures for instruction per ADA, however,

were the third largest when compared to the other districts

in the study (Table 10). District "B", like District "A",

demonstrated a commitment to metric transition prior to the

Centre program through its expenditures for metric transi-

tion in school year 1973-74 (Table 13). Data showed

expenditures for metric transition during school years 1974-

75 and 1975-76 beyond that required by their agreement with

the Centre, an indication of increased commitment (Tables

14 and 15). In comparison with the other districts, Dis-

trict "B” had the second largest number of minority and

Spanish speaking pupils (Table 17). Sixth grade pupil

achievement in reading was slightly below average when

compared to other districts in the study (Table 18). Sixth

grade mathematics achievement was well below average when

compared with other districts in the study and when compared

with other districts in the state with similar background

characteristics (Table 19).

District "C". District "C" was a medium Sized K-8
 

elementary school district with no mathematics resource
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personnel at the district level (Tables 6 through 9). The

district was above average in terms of assessed valuation

per unit of ADA when compared to the other districts in the

study and slightly below average in its 1975-76 expenditures

for instruction per ADA (Table 10). District "C" showed no

expenditures for metric transition in 1973-74 (Table 13),

the year preceding the Regional Metric Resource Centre pro-

gram, but demonstrated financial commitment for metric

transition during school years 1974-75 and 1975-76 (Tables

14 and 15) beyond that required in its agreement with the

Centre for those years. District "C” was below average in

its number of minority pupils when compared with other dis-

tricts in the study (Table 17). Its sixth grade pupil

achievement in reading and mathematics was above average

when compared to other districts in the study (Tables 18

and 19).

District ”D”. District "D" was a medium sized K-8
 

elementary school district with no mathematics resource

personnel at the district office level (Tables 6 through 9).

The district ranked second highest in assessed valuation per

unit of ADA, but ranked second lowest in its expenditures

for instruction per ADA (Table 10). When compared to other

districts, District "D” demonstrated no financial commitment

for metric transition in 1973-74, the year preceding the

Centre program (Table 13). Data showed no district

expenditures for metric transition in 1974-75 beyond the
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funds contributed by the Centre (Table 14). District

expenditures for metric transition in 1975-76 were higher

than required by Centre agreement (Table 15), but District

"D" ranked the lowest in total expenditures (Tables 14 and

15) for metric transition when compared to other districts

in the study. Data indicate that District ”D" had the

fewest number of minority pupils among the eight districts

in the study (Table 17). The achievement level of sixth

grade pupils in reading and mathematics tended to be above

average when compared to the other districts in the study

(Tables 18 and 19).

District "E". District "E” was a unified district
 

that was classified as medium in size using its K-6 ADA as

an index (Tables 6, 7, and 8). Data indicate that the

district had no mathematics resource personnel at the

district level (Table 9). The district's assessed valuation

per unit of ADA was below average, and its expenditures for

instruction per ADA were the third lowest when compared to

other districts in the study (Table 10). District "E"

demonstrated no commitment to metric transition through

district expenditures for 1973-74 (Table 13). Data relevant

to metric transition expenditures for 1974-75 and 1975-76

(Tables 14 and 15) indicate that District "E" made financial

commitments above that required by Centre agreement. How-

ever, the district ranked second lowest in total expendi-

tures for metric transition during school years 1974-75 and
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1975-76 when compared to other districts in the study

(Tables 14 and 15). District "E” ranked below average in

the number of minority pupils when compared to other dis-

tricts in the study (Table 18). Pupil achievement ranked

above average for sixth grade reading achievement (Table

18) and below average for sixth grade mathematics achieve-

ment when compared to other districts (Table 19).

District "F”. District ”F” was classified as a
 

medium sized K-6 elementary school district with no mathe-

matics resource personnel at the district level (Tables 6

through 9). The district's assessed valuation per unit of

ADA was the smallest of the districts in the study, and its

expenditures for instruction per ADA were the second

smallest when compared to the other districts in the study

(Table 10). Data indicate small expenditures for metric

transition in 1973-74, the year preceding the Regional

Metric Resource Centre program (Table 13). Expenditures

for metric transition in school years 1974-75 and 1975-76

exceeded that required by its agreement with the Centre

(Tables 14 and 15). Data indicate that the district was

above average in its number of minority pupils when compared

with other districts in the Study (Table 17). Data also

indicate that sixth grade achievement in reading and mathe-

matics was below average when compared to the other dis-

tricts in the study, although district pupils were achieving

where expected when compared with other districts in
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California having similar background characteristics

(Tables 18 and 19).

District "G". District "G" was classified as a
 

medium Sized K-6 elementary school district (Tables 6

through 8), and data indicate it had one district level

mathematics resource person (Table 9). The assessed valua-

tion per unit of ADA was below average when compared to the

other districts in the study, but its expenditures for

instruction per ADA were the highest among the eight

districts (Table 10). District "G" demonstrated no commit-

ment to metric transition through district expenditures for

1973-74, the year preceding the Centre program (Table 13).

Expenditures for metric transition in 1974-75 and 1975-76

exceeded those required by Centre agreement, and total

expenditures for the two years were the largest among the

five medium sized districts (Tables 14 and 15). Data indi-

cate that District "G" had the largest percentage of

minority pupils, Spanish-surnamed pupils, and bilingual

pupils of all the eight districts (Table 17). District "G"

also had the lowest socio-economic index and lowest parent

education index among the eight districts (Table 17). While

District ”G" also had lowest sixth grade pupil achievement

in reading and mathematics of the eight districts, its

achievement level factors were within the range expected

when compared to other State districts of similar background

characteristics (Tables 18 and 19).
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District "H". District ”H" was a K-8 elementary
 

school district classified as small based on its K-6

enrollment (Table 8). It was the smallest school district

in the study (Tables 6 through 8). The district had no

mathematics resource personnel at the district level (Table

9). Its assessed valuation per unit of ADA was below

average when compared with other districts in the study, and

its expenditures for instruction per ADA were the lowest of

the eight districts (Table 10). While data indicate that

there were no expenditures for metric transition in 1973-74

and that the only expenditures for 1974-75 were those based

on funds provided by the Regional Metric Resource Centre,

district expenditures for 1975-76 exceeded that required

by the agreement with the Centre for that year (Tables 13

through 15). The percentage of minority pupils in District

"H” was slightly below average when compared with the other

eight districts (Table 17). The sixth grade achievement

level in reading and mathematics was above average when

compared to othe other districts in the study (Tables 18 and

19).

OBJECTIVE 3: EXECUTION OF

DISTRICT PLANS

The third objective of the study was to describe the

execution of district plans as they relate to the installa-

tion of metric education in the eight school districts under

study.
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Data from interviews with all district specialists

and data from the Centre's district log books indicate that

all districts used a multiplier approach in their plans to

provide teacher metric inservice training. That is, metric

Specialists in each district provided metric inservice

education to a group of intermediaries who, in turn, pro-

vided metric inservice education to groups of teachers.

The execution of districts' plans is described below under

three topics: Multiplier Inservice Education, Teacher

Inservice Education, and Parent and Community Education.

Multiplier Inservice Education
 

The study sought answers to the following questions

about multiplier inservice education: How were multipliers

selected? How were multipliers trained? and How were

multipliers deployed or dispersed within districts?

Multiplier selection. Table 20 presents data rele-
 

vant to tactics used by districts to select district metric

 

multipliers. Data are in response to the 1975-76 Multiplier

Metric Survey question: How were you selected as a
 

multiplier? Of those responding to the question (Table 20),
 

38 per cent said they volunteered or self-selected to become
  

multipliers, 30 per cent said they had been asked or

requested by someone (specialist, principal, or peers), and
 

23 per cent indicated that their selection was a natural

choice due to their encumbent role or assignment within the

district (lead teacher or resource teacher). Other
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respondents (9 per cent) reported that they were appointed
 

or selected by someone (principal or peers).

Multiplier training. Table 21 presents descriptive
 

data relevant to the number of multipliers trained in each

district, the average hours of training they received from

district specialists, and the average number of training

sessions held. Data produced from the 1975-76 Specialist I
 

Metric Survey indicated that a total of 103 multipliers were
 

trained in 8 districts for an average of 14.1 hours in an

average of 6 sessions (Table 21). Specialist activity

records found in the Centre's district log books indicate

that district Specialists held three to eight meetings in

combinations of two to four hour durations over a one to

two month period. In all cases where activity records were

found, the records indicated that specialists used media

(overhead transparencies or films) and lecture methods to

develop an awareness level (history, current events, and

overview of the metric system) among multipliers in the

early hours of training. Later hours of instruction

included hands-on-experience type workshop activities.

Table 22 presents data relevant to tactics used by

districts to schedule time for multiplier inservice education.

Analysis indicates that 66 per cent of the multiplier

respondents were released from their classroom assignments

through the provision of a paid substitute or other coverage

of their classroom during school hours. Eighteen per cent
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of the multipliers responded that they were trained after

school. Approximately 13 per cent required no release time

or classroom coverage due to their district assignments

(Districts ”A", "B", and "F"; Table 22).

Multiplier deployment and dispersion. Data from
 

Regional Metric Resource Centre district log books and

specialist interviews indicate that Districts "B", "E", and

"F" selected multipliers with the intent of having one for

each elementary school in the district. Districts "G” and

"H”, the two smallest districts, selected multipliers with

the intent of having two multipliers in each school.

District "C", containing 17 elementary and 4 junior

high schools, was geographically organized into 4 areas--

each area organized around one of the junior high schools.

District ”C" chose to implement metric education in one of

its four areas in 1975-76 and selected one multiplier from

that area's junior high school and two multipliers from each

of the four feeder elementary schools. District "D"

selected and trained one multiplier in 1975-76 from 8

(approximately half) of its 17 elementary schools.

District "A", a metropolitan size school district

with 124 elementary schools, selected eight mathematics

resource teachers in the district to act as metric multi-

pliers. Unlike all other districts, these mutlipliers were

responsible for holding large districtwide metric workshops

at various locations within the district rather than
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providing inservice training for the teachers in the schools

from which they were selected.

Teacher Inservice Education
 

The study sought answers to the following questions:

How were teachers selected? and How were teachers trained?

Teacher selection. Table 23 presents data relevant
 

to tactics used by districts to select teachers to receive

metric inservice education. Data are in response to the

1975-76 Multiplier Metric Survey question: How were teachers
 

you trained selected? Of those responding to the question

(Table 23), 45 per cent said that teachers volunteered or

self-selected themselves; and 39 per cent responded that

teacher metric inservice was required or mandatory. Other

respondents indicated that teachers were requested (10 per

cent) or appointed (6 per cent) to attend teacher metric

inservice classes.

Teacher training. Table 24 presents descriptive
 

data about the number of teachers (Et's) trained, the

average hours of training received from district multipliers,

and the average number of training sessions held. Data were

in response to three questions on the 1975-76 Multiplier
 

Metric Survey: How many teachers have you trained as a
 

multiplier? On the average, how many hours was each teacher

trained? and How many different sessions were held? An

analysis of data in Table 24 indicates that 70 multipliers
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provided metric education to approximately 1,309 teachers

in all districts. The average number of hours of teacher

training was 5.1 with the average number of sessions being

3.3. An analysis of multipliers' activity records found in

the Regional Metric Resource Centre district log books

showed that district multipliers held one to six meetings

in combinations of one to two hours duration over a four to

six week period. In all cases where multiplier activity

records were found, data indicated that multipliers used

media (overhead transparencies or films) and lecture methods

to develop an awareness level (history, current events, and

overview of the metric system) with teachers in the early

hours of training. Data also indicated that later hours of

inservice education were given over to hands-on-experience

type workshop activities.

Table 25 presents tactics used by districts to

schedule time for teacher inservice meetings and workshops.

Data are a result of 183 experimental teachers (Et's)

responding to the question, How were you released for your

inservice training? Table 25 shows that 41 per cent of the

teachers responding received inservice training after school;

23 per cent were released during school hours through the

use of a paid substitute or some other form of classroom

coverage; and 17 per cent received metric inservice training

on minimum days, that is, days pupils were sent home early

or came to school late. Other tactics used included the

use of professional growth days (6 per cent of respondents)
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and faculty meetings (3 per cent of respondents).

Parent and Community Education
 

Table 26 presents data in response to the 1975-76

Specialist, Multiplier, and Teacher Metric Survey questions:

Do you feel a school-based parent education program is a

necessary component of district metric transition? and

Have you held any parent programs in metric instruction?

The number, frequency, and percentage of responses by

specialists (S's), multipliers (Em's), experimental teachers

(Et's), and control teachers (Ct's) are recorded for each

question in Table 26.

Table 27 presents data in response to the 1975-76

Specialist, Multiplier, and Teacher Metric Survey questions:

Do you feel a school-based community education program is a
 

necessary component of district metric transition? and Have

you held any community programs in metric transition? The

number, frequency, and percentage of responses by special-

ists (S's), multipliers (Em's), experimental teachers (Et's),

and control teachers (Ct's) are recorded for each question

in Table 27.

SummapyyAnalysis
 

All districts used some form of multiplier approach

in the execution of their district plans. With the excep-

tion of District "A", the approach used was the selection

of building level representatives who were trained in metric

education by district metric specialists and who in turn
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trained teachers at the building site they represented.

District "A" selected district mathematics resource person-

nel who in turn held districtwide metric workshops at

various locations within the district. Most frequently

multipliers volunteered or were requested to participate

by the specialist or building principal. Multipliers were

most frequently released from regular assignments by the use

of a paid substitute in order to receive metric inservice

training. Multipliers were trained by the district spe-

cialists on the average of 14.1 hours in an average of 6

sessions of 2 to 4 hour durations over a l to 2 month period

using metric awareness level and direct metric measurement

experience activities.

Teacher metric inservice training was usually volun-

tary or mandatory--some districts or schools requiring

teachers to receive metric education while others did not.

Most frequently teachers received metric inservice training

after school, althOugh teachers in some schools were

released for inservice training by paid substitutes or some

other form of classroom coverage. Teachers on the average

received 5.1 hours of inservice training in an average of

3.3 sessions of l or 2 hour duration over a 4 to 6 week

period using metric awareness level and direct metric

measurement experience activities.

A high percentage of specialists, multipliers,

experimental teachers, and control teachers perceived school

based parent programs as a necessary component of a district
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metric education program; and there appeared to be some

relationship between the number of parent programs held and

the levels of expertise or training of organizational mem-

bers. That is, the percentage of specialists who held

parent programs was greater than the percentage of multi-

pliers who held parent programs, and the percentage of

multipliers who held parent programs was greater than the

percentage of experimental teachers who held parent programs.

A larger percentage of experimental teachers held parent

programs than did control teachers. A high percentage of

specialists and multipliers perceived school-based community

programs as a necessary component of district metric transi-

tion, while experimental and control teachers appeared to be

evenly divided in their perception of community program

necessity. A larger percentage of specialists and multi-

pliers held community metric education programs than did

experimental or control teachers, but fewer community pro-

grams were held than parent programs.

OBJECTIVE 4: ORGANIZATIONAL MEMBERS'

PERCEPTIONS OF THE INNOVATION,

METRIC SYSTEM

The fourth objective of the study was to describe

organizational members' perceptions of the innovation,

metric system, in the eight school districts under study.

Tables 28 and 29 present data relevant to multipliers',

experimental teachers', and control teachers' perceptions

of the metric system along five attributes of an innovation:
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relative advantage, compatibility, complexity, trialability,

and observability. Data for multipliers (Em's) were taken

from the 1975-76 Multiplier Metric Survey, and data for
 

experimental teachers (Et's) and control teachers (Ct's)

were taken from the 1975-76 Teacher Metric Survey.
 

Table 28 shows multipliers', experimental teachers',

and control teachers' perceptions of each attribute by

district. A mean score of 20.0 is most positive for each

attribute Shown, while a mean score of 4.0 is most negative.

For example, relative advantage was defined as the degree to
 

which an innovation is perceived as being better than the

idea it supersedes. Mean scores approaching 20.0 for the

attribute, relative advantage, would indicate that the

respondents perceived the metric system as having a high

degree of relative advantage over the customary system of

measurement. Compatibility was defined as the degree to
 

which an innovation is perceived as consistent with a

receiver's existing values, past experiences, and needs.

Scores approaching 20.0 for the attribute, compatibility,

would indicate that the respondents perceived the metric

system as being highly consistent with their existing values,

past experiences, and needs. Complexity was defined as the
 

degree to which an innovation is perceived by a receiver as

being relatively easy to understand and use. Mean scores

approaching 20.0 for the attribute, complexity, indicate

that respondents perceived the metric system as easy to

understand and use. Trialability was defined as the degree
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to which an innovation may be tried or experimented with on

a limited basis. Mean scores approaching 20.0 for the

attribute, trialability, would indicate that respondents

perceived the metric system as a system that may be tried

or experimented with on a trial or limited basis. Mean

scores approaching 4.0 for the attribute, trialability,

would indicate that respondents perceived the metric system

as an innovation that cannot be tried or experimented with

on a limited basis. Observability was defined as the degree
 

to which the results of an innovation are visible to others.

A mean score approaching 20.0 for the attribute, observa-

bility, would indicate that the use of the metric system

has been highly observed by the respondents. A mean score

approaching 4.0 for the attribute, observability, would

indicate that respondents have not observed a high use of

the metric system in their environment. Total mean scores

(Table 28) indicate respondents' overall perceptions of the

innovation (metric system) across the five attributes. A

mean score approaching 100.0 is most positive and would

indicate that respondents perceived the innovation in a

positive way. A mean score approaching 20.0 is most nega-

tive and would indicate that respondents perceived the

metric system in a negative way.

Table 29 presents the perceptions of all multiplier

(Em), experimental teacher (Et), and control teacher (Ct)

respondents in all districts for each attribute of the

innovation, metric system. A mean score of 20.0 is most
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positive for eeeh attribute, and a (total) mean score of

100.0 is most positive for the innovation as a whole. A

mean score of 4.0 is most negative for eeem attribute and a

(total) mean score of 20.0 is most negative for the innova-

tion as a whole.

Summapy Anaiysis
 

Generally, the innovation, metric system, was per-

ceived by districts' organizational members as being better

(relative advantage) than the customary system of measure-

ment; as being consistent with the existing values, past

experiences, and needs (compatibility); and as being rela-

tively easy to understand and use (complexity). The metric

system was not generally perceived as an innovation that may

be tried or experimented with on a limited basis (triala-

bility). District members were divided on their observation

of the metric system in use (observability). Some felt the

metric system was highly observable, while others felt it

was not. Data (Table 29) indicate that there may be some

relationship between the level of members' expertise or

training and their perception of the metric system. Multi-

pliers were generally more positive toward the innovation

than experimental teachers, and experimental teachers were

generally more positive than the control teachers.
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OBJECTIVE 5: COGNITIVE AND AFFECTIVE

CHANGES IN ORGANIZATIONAL MEMBERS

The fifth objective of the study was to describe

metric cognitive and affective changes on a population of

districts' organizational members and metric cognitive

changes on a population of pupils in the eight school

districts under study.

Multiplier (Em) and Teacher (Et 8 Ce)

Cognitive and Affective Changes

 

 

Table 30 presents data relevant to pretest to post-

test changes of districts' multipliers (Em's), experimental

teachers (Et's), and control teachers (Et's) on the cogni-

tive test, Metric Awareness Measure--Form A, and the con-
 

cepts metric education and measurement by metric system on
  

the affective test, Participant Attitude Scale. The number
 

of subjects (N), mean scores (X), and percentage correct are

shown for each group assessed. Gain or loss between each

group's pretest mean score and posttest mean score is also

shown (Table 30). The highest score possible on the cogni-

tive test was 50. A score of 48.0 through 84.0 on the

affective test was interpreted as a positive attitude, while

a score of 12.0 through 47.9 was interpreted as a negative

attitude. Table 31 presents analysis of covariance (ANOCVA)

data relevant to differences between pretest and posttest

measures, between district, and between groups for the

cognitive test. Data indicate that differences between

pretest and posttest measures, between districts, and
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between groups were significant at the .001 level of

confidence. Tables 32 and 33 present analysis of covariance

data relevant to differences found between pretest and post-

test measures, between districts, and between groups for the

affective test concepts: metric education and measurement
  

by_metric eystem. Data indicate that differences between
 

pretest and posttest measures and between districts were

significant at the .001 level of confidence, while differ-

ences between groups were significant at the .01 level of

confidence (Tables 32 and 33).

Multiplier Pupil (Em P's) and

Teacher Pupil (Et P's 8 Ct P's)

Cognitive Changes

 

 

 

Table 34 presents data relevant to pretest to post-

test changes on districts' multiplier pupils (Em P's),

experimental teacher pupils (Et P's), and control teacher

pupils (Ct P's) using the Student Metric Measurement instru-
 

ment. The number of pupils (N), mean scores (X), and stand-

ard deviations (SD) are shown by grade level for each group

assessed. Gain or loss between each group's pretest mean

score and posttest mean score is also shown (Table 34). The

key in Table 34 indicates the number of test items or the

highest possible mean score for each grade level. Tables 35

through 41 present analysis of covariance (ANOCVA) data

relevant to differences between pretest and posttest

measures, between districts, and between groups for each

grade level assessed. Data indicate that differences between

pretest and posttest measures, between districts, and
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between groups were significant at the .05 level of

confidence or above for all grade levels except kindergarten

(Table 35) and second grade (Table 37). No significant

differences between groups (Em P's, Et P's, and Ct P's) were

found at the kindergarten and second grade levels.

Summapy Analysis
 

Cognitive and affective test scores were analyzed

for districts' multipliers (Em's), experimental teachers

(Et's), and control teachers (Ct's) by analysis of covari-

ance using the pretest as a covariate. Where significant F

ratios were found, a Scheffé method (S-method) was employed

to determine which groups were significantly different. The

same analyses and techniques were employed with multiplier

pupil (Em P's) data and teacher pupil (Et P's and Ct P's)

data for each grade level.

Multiplier (Em) and teacher (Et 8 Ct) data analysis.
 

Using an analysis of covariance, a comparison of cognitive
 

test data between district's multipliers, experimental

teachers, and control teachers indicated significant

differences between groups at the .001 level of confidence

(Table 31). Further analysis, using the Scheffé method

(S-method), indicated that multipliers' posttest scores were

significantly greater than experimental teachers' posttest

scores and experimental teachers' posttest scores were sig-

nificantly greater than control teacher posttest scores

(Em's >Et's >Ct's).



181

Multiplier pupil (Em P's) and teacher pupil (Et P's
 

8 Ct P's) data analysis. An analysis of covariance of pupil
 

data indicated no significant differences between multiplier

pupils (Em P's), experimental teacher pupils (Et P's), and

control teacher pupils (Ct P's) at the kindergarten level

(Table 35) or at the second grade level (Table 37), although

Em P gains were greater than Et P gains and Et P gains were

greater than Ct P gains. Significant differences between

groups were found, however, at the first grade level (.05

level of confidence); third grade level (.01 level of confi-

dence); and at the fourth, fifth, and sixth grade levels

(.001 level of confidence). Further analyses, using the

Scheffé method (S-method), indicated that at the first grade

and third grade levels the multiplier pupils' and experi-

mental teacher pupils' posttest scores were significantly

greater than control teacher pupils' posttest scores (Em P's

= Et P's:>Ct P's). At the fourth, fifth, and sixth grade

levels, the multiplier pupils' posttest scores were signifi-

cantly greater than experimental teacher pupils' posttest

scores; and experimental teacher pupils' posttest scores

were significantly greater than control teacher pupils'

posttest scores (Em P's>Et P's >Ct P's).



Chapter 5

CONCLUSIONS, DISCUSSION, AND IMPLICATIONS

The concluding chapter fulfills the sixth objective

of the study: to analyze the findings of the study to

determine whether or not a paradigm for metric transition

in local public school districts is feasible and, if so, to

make recommendations for developing such a paradigm. The

chapter is organized into four sections: (1) a review of

the purpose of the study with a summary of the procedures

and findings of the study, (2) major conclusions of the

study, (3) a discussion of the findings of the study, and

(4) implications of the study.

SUMMARY OF THE STUDY

The purpose of the study was to provide knowledge

and understanding of specified aspects of metric transition

in local public school districts (K-6). The study sought to

describe the initiation and implementation stages of change

in eight local public school districts (K-6) currently under-

going metric transition. The study further sought to

determine whether a paradigm for metric transition in local

public school districts (K-6) was feasible and, if so, to

make recommendations for development such a paradigm.

Specifically, the objectives of the study were:
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1. To describe the heuristics and change strategies

used by the Regional Metric Resource Centre, Department of

Education, San Diego County, to initiate metric transition

in eight selected public school districts (K-6) in San Diego

County, California.

2. To describe specified characteristics of the

eight selected public school districts under investigation.

3. To describe the execution of district plans as

they relate to the installation of metric education in the

districts under study.

4. To describe organizational members' perceptions

of the innovation, metric system, in the eight school dis-

tricts under study.

5. To describe metric cognitive and affective

changes on a population of each district's organizational

members and metric cognitive changes on a population of

pupils in each of the eight school districts under study.

6. To analyze the findings of the study to deter-

mine whether a paradigm for metric transition in local

public school districts is feasible and, if so, make

recommendations for developing such a paradigm.

The basic method of the study was descriptive in

nature. The description of Centre heuristics and strategies

and the description of district characteristics were based

upon content analysis of documents and records and published

data sources. The description of the execution of district

plans and the description of organizational members'
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perceptions of the innovation, metric system, were based on

surveys made on populations of districts' metric Specialists,

metric multipliers, and teachers. A quasi-experimental

approach was used to gather data to describe cognitive and

affective changes on districts' multipliers, experimental

teachers, and control teachers using two Centre-developed

instruments: Metric Awareness Measure--Form A and Partici-
 

pant Attitude Scale. A quasi-experimental approach was also
 

used to gather data to describe metric cognitive changes on

a population of districts' multiplier pupils, experimental

teacher pupils, and control teacher pupils using the Centre-

developed instrument: Student Metric Measurement.
 

Data from the study indicated that the Regional

Metric Resource Centre acted as an outside agent in initiat-

ing the diffusion of metric education in the eight public

school districts under investigation. Centre heuristics

suggested a helping relationship between the Centre (change

agent) and the districts (users or client systems). Five

Centre strategies were identified at the initiation stage of

the diffusion process: (1) commitment, (2) district plans,

(3) a multiplier approach, (4)seed money, and (5) on-site

support. At the initiation stage of the diffusion process,

the Centre sought and obtained districts' commitments for

metric transition, districtwide metric implementation plans,

and a multiplier approach to metric inservice education and,

in turn, provided districts with seed money and on-site sup-

port for district metric program implementation.
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Although characteristics of districts differed in

type, size, special personnel resources, district economic

factors, pupil background factors, and pupil performance

factors, all districts used some form of multiplier approach

in the execution of their district metric implementation

plans. With the exception of one district, the approach

used was the selection of building level representatives who

received metric education from district metric specialists

and who, in turn, provided metric inservice training to

teachers at the multipliers' building site. One district

selected district mathematics resource personnel as multi-

pliers who, after receiving training from the district

specialist, held districtwide metric workshops at various

locations within the district.

Multipliers in districts were most frequently

released from regular assignments by the use of paid substi-

tutes in order to receive metric inservice training. Multi—

pliers were trained by the district specialists on the

average of 14.1 hours in an average of 6 sessions of 2 to 4

hour durations over a l to 2 month period. District

specialists used media and lecture methods to develop a

metric awareness level in multipliers during the early hours

of training and used hands-on experience activities in the

latter hours of training. Teacher metric inservice training

was provided by the districts' multipliers and was voluntary

in some cases and mandatory in others. Most frequently,

teachers received metric inservice training after school at
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the school site. Teachers on the average received 5.1 hours

of inservice training in an average of 3.3 sessions of 1 or

2 hour durations over a 4 to 6 week period. Multipliers

used media and lecture methods to develop a metric aware-

ness level in teachers during the early hours of training

and used hands-on experience activities in the latter hours

of training.

Specialists, multipliers, and teachers generally

perceived school-based parent programs as a necessary com-

ponent of a district metric education program. There was a

direct relationship between the number of parent programs

held and the levels of expertise or training received. A

high percentage of specialists and multipliers perceived

school-based community programs as a necessary component of

district metric transition, while experimental and control

teachers appeared evenly divided in their perception of com-

munity program necessity.

Districts' organizational members generally per-

ceived the metric system positively. Data indicated a

direct relationship between a member's level of expertise

or training and his or her perception of the metric system.

Multipliers were generally more positive toward the metric

system than experimental teachers, and experimental teachers

were generally more positive than the control teachers.

Data indicated that there were significant differ-

ences between districts' multipliers, experimental teachers,

and control teachers on cognitive and affective tests.
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Multipliers' posttest mean scores were significantly greater

than experimental teachers' posttest mean scores, and

experimental teachers' posttest mean scores were signifi-

cantly greater than control teachers' posttest mean scores.

Posttest differences between multiplier pupils,

experimental teacher pupils, and control teacher pupils

varied by grade level. No significant differences were

found between groups at the kindergarten and second grade

levels. Significant differences between groups were found

at the first grade and third grade levels with data showing

that multiplier pupils and experimental pupils made Signi-

ficant posttest gains over the control teacher pupils.

Significant differences were also found between groups at

the fourth, fifth, and sixth grade levels. Multiplier

pupils showed significant posttest gains over the experi-

mental teacher pupils; and the experimental teacher pupils

showed significant posttest gains over the control teacher

pupils at the fourth, fifth, and sixth grade levels.

CONCLUSIONS

As a result of the study, conclusions were drawn

from three major sources: (1) the metric literature;

(2) the diffusion, adoption, and innovation literature;

and (3) the study of eight districts undergoing metric

transition.
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Conclusions Drawn from the

Metric Literature

 

 

As a result of a review of the metric literature,

the following conclusions were drawn:

1. Teacher, parent, and community metric education

are important components in the metric transition process.

2. Staff development and curriculum development are

important elements of metric education.

3. A multiplier approach to staff development and

a hands-on experience approach to learning are suggested

strategies in implementing metric education.

4. Evaluation of instructional materials, teacher

training, and pupil instruction are important aspects of

program design.

5. Leadership, planning, coordination, and collab-

oration are essential aspects of a smooth and orderly metric

transition.

Conclusions Drawn from the

Diffusion, Adoption, aid

Innovation Literature

 

 

 

As a result of a review of the diffusion, adoption,

and innovation literature, the following conclusions were

drawn:

1. There are three basic stages in organizational

innovation: (a) initiation stage, (b) implementation stage,

and (c) incorporation stage. Commitments made at the

initiation stage are viewed as having important effects on

the implementation stage.
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2. The implementation stage is viewed as an

interplay of multiple, interrelated, and interacting factors

within an institutional setting.

3. Four general and interrelated factors are

associated with the implementation stage of innovation

diffusion: (a) characteristics of the setting, (b) charac-

teristics of the organizational members, (c) characteristics

of the innovation, and (d) diffusion strategies and tactics.

4. Behavior of members in an organizational setting

is largely determined by their structured roles; personality

characteristics and variables such as sex, age, social

origin, and years in the district have less relation to

change efforts than do role structure and role expectations

of organizational members.

5. Characteristics of innovations, as perceived by

receivers, contribute to different rates of adoption of

innovations. Five important characteristics of innovations

are: (a) relative advantage, (b) compatibility, (c) com-

plexity, (d) trialability, and (e) observability.

6. Adaptive planning, staff training keyed to the

local setting, local materials development, and how-to-do-it

workshops are strategies and tactics that facilitate the

diffusion process.

7.- Strategies or tactics that provide a critical

mass of organizational members in change can facilitate the

diffusion process by building support and morale for chang-

ing members and by reducing resistance to change among



190

organizational members not involved in the change.

8. Strategies or tactics that provide for increased

role specialization and creation of specialized teaching

positions and administrative roles can facilitate the

diffusion and adOption of innovations. Such strategies can

provide increased coordination, communication, control,

support, and problem—solving capacity within organizations

during the implementation of education innovations.

Conclusions Drawn from the Study

of Eight Districts Undergoing

Metric Transition

 

 

 

As a result of the study of eight school districts

(K-6) undergoing metric transition, the following conclu-

sions were drawn:

1. A regional metric resource center can be an

effective outside change agent in initiating the diffusion

of metric education in local public school districts (K—6):

(a) when obtaining strong district commitment to metric

transition, (b) when requiring districtwide metric imple-

mentation plans, (c) when requiring a multiplier approach to

metric inservice training, (d) when providing seed money,

and (e) when providing on-site support for district metric

program implementation.

2. A multiplier approach to local public school

district metric inservice education is a feasible and effec-

tive metric inservice strategy.

3. A multiplier approach has the efficacy to
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provide districts with an efficient and effective means for

diffusing metric education by providing an ad hoc organiza-

tional structure which includes staff specialization,

hierarchical communications, coordination, and teacher

training keyed to local settings.

4. Selection of building level representatives as

multipliers is a more efficient and preferred application of

the multiplier approach.

5. School-based parent and community education

programs are perceived by organizational members as impor-

tant components of district metric transition.

6. The relative advantage, compatibility, complex-

ity, trialability, and observability of the metric system,

as perceived by organizational members (multipliers and

teachers), are related to their expertise or training in

the metric system; the greater their expertise or training,

the greater their perception of the metric system's relative

advantage, compatibility, and observability, and the less

their perception of the metric system's complexity and

trialability.

7. There is a relationship between organizational

members' attitudes toward metric education and measurement

by the metric system and their level of expertise or train-

ing; the greater the expertise or training, the more

positive their attitude toward metric education and

measurement by the metric system.

8. A significant change can be made in pupil metric
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cognitive growth when: (a) strong metric commitment to

metric transition is made, (b) districtwide metric imple-

mentation plans are developed, (c) a multiplier approach to

metric inservice training is used, (d) funds are provided

for release of metric specialists and multipliers, (e) funds

are provided for the purchase or development of metric

instructional materials, and (f) on-site staff support is

provided for district metric program implementation.

DISCUSSION

The study described the initiation stage and imple-

mentation stage of the diffusion of metric education in

eight local public school districts currently undergoing

metric transition. Discussion of the findings are presented

below under two topics: Initiation Stage and Implementation

Stage.

Initiation Stage
 

Data in the study indicated that the Regional Metric

Resource Centre acted as an outside change agent in initiat-

ing diffusion of metric education in the eight local school

districts in the study. The Centre acted as facilitator and

coordinator in servicing the needs of the users (districts).

In this respect, the role and function of the Regional Metrh:

Resource Centre was BEE unlike that of a linking agency

referred to by Havelock in his Linkage Model for the
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diffusion of innovations. In the Linkage Model, the

linking agency functioned as an outside initiator, facili-

tator, and coordinator in servicing the needs of user or

client systems. Data in the study indicated that such a

model is effective for initiating metric education in grades

kindergarten through six in local public school districts.

It would be logical to assume that a local public

school district could self-initiate metric education if it

used strategies Similar to those used by the Regional

Metric Resource Centre at the initiation stage. To

accomplish this, a district member would have to seek local

school board approval for the district superintendent to:

(l) appoint a district metric specialist or coordinator to

develop districtwide implementation plans in cooperation

with an appointed district administrator, and (2) provide

specified district funds to carry out a multiplier approach

to purchase or develop metric instructional materials and

to provide on-site staff support for district metric educa-

tion programs. Thus, the initiation stage of the metric

diffusion process may be self-initiated or carried out in

cooperation with an outside change agent.

Implementation Stage
 

Data in the literature showed that characteristics

of the adoption setting (districts in the study),

 

1Ronald G. Havelock, "The Utilization of Educational

Research and Development," British Journal of Educational

Technology, II, No. 2 (May, 1971), 88-96.
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characteristics of the innovation (metric system in the

study), characteristics of organizational members (roles and

role expectations of specialists and multipliers in the

study), and diffusion strategies and tactics (multiplier

approach in the Study) act as interrelated factors associ-

ated with the diffusion process at the implementation stage?

The study described various aspects of each of the above

factors. The following discussion comments on some of these

factors.

The multiplier approach was used as an overall

diffusion strategy and appeared to serve several functions

in the diffusion process at the implementation stage.

First, it was a strategy adopted by all districts in the

study for metric staff development. As an inservice

strategy, district metric specialists provided metric

inservice education to intermediaries (multipliers) who, in

turn, provided metric inservice education to teachers. A11

districts used some form of a multiplier approach, indicat-

ing that such an inservice strategy was feasible for provid-

ing metric inservice education to K-6 teachers in public

school districts. A11 districts, except one, selected

multipliers from building level sites, suggesting a

 

2Henry M. Brickell, "Alternative Diffusion Strate-

gies," Conceptual Strategies for Utilizing Research and

Development Products in EdUcation (Columbus, Ohio: The

Center fer Vocational Education, Ohio State University,

1971), pp. 2, ll, 18, 25; see also Joseph B. Giacquinta,

"The Process of Organizational Change in Schools," Review of

Research in Education, ed. Fred N. Kerlinger (Itasca, 111.:

F. E. Peacock Publishers, 1973), p. 179.
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preferred application of the strategy. Significant metric

cognitive and affective gains made by multipliers and exper-

imental teachers over control teachers support the notion

that a multiplier approach is an effective strategy for

district metric inservice education.

A second function that the multiplier approach

tended to serve in districts was its efficacy to provide an

ad hoc organization structure. Organizational structure was

described in the literature by Paul as coordination,

hierarchical communication, specialization, and role clar-

ity.3 All districts in the study appointed a metric

specialist to act in an ad hoc capacity at the district

level to coordinate districtwide metric implementation

plans, provide metric inservice education to multipliers,

and coordinate and support teacher metric inservice educa-

tion. All districts selected building level personnel to

act as ad hoc metric multipliers. Roles and role expecta-

tions of specialists and multipliers were made explicitly

clear in the written agreements between the districts and

the Centre. Thus, each district created an ad hoc organi-

zational structure which included staff specialization,

hierarchical communications, coordination, and role clarity:

elements that are considered important in the diffusion of

innovations.

 

3Douglas Paul, The Concept of Structure for Describ-

ing the Diffusion of an Innovation Through Interorganiza-

tional Linkages, U.S., Educational Resources Information

Center, ERIC Document ED 102 706, April, 1975, p. 5.
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A third function that the multiplier approach tended

to serve in districts was its efficacy to provide an

exponential growth in the number of organizational members

trained. Data in the study indicated that eight district

metric specialists provided metric inservice training to 103

multipliers. Seventy multipliers responding to the 1975-76

survey reported that they collectively provided inservice

training to approximately 1,309 teachers, an average of

18.7 teachers each, during school year 1975-76. The poten-

tial of a multiplier effect to provide a critical mass of

organizational participants in a relatively short time to

generate what Bladridge called "a demand structure to

"4 is apparent.facilitate innovation

A fourth function that the multiplier approach

tended to serve in districts was its efficacy to provide

teacher inservice training keyed to local settings.

McLaughlin indicated that workshops should be given by local

personnel as opposed to outside sources.5 Sarason explored

the culture of the school and the problems of change. He

described the modal way in which change is introduced and

 

4J. Victor Bladridge, "Political and Structural

Protection of Educational Innovations,” What Do Research

Findings Say About Getting Innovations Into Schools? A

Symposium, eds. Sanfofd Temkin and Mary V. Brown, U.S.,

Educational Resources Information Center, ERIC Document

ED 103 987, January, 1974, p. 45.

 

 

 

5Milbrey Wallin McLaughlin, Macro and Micro Imple-

mentation, U.S., Educational Resources Information Center,

ERIC Document ED 118 477, May, 1975, p. 11.
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effected in the school culture, the complex roles, the

demands, the built-in conflicts, and the relationships of

school personnel. He also discussed the importance of the

principal in determining the fate of the change process and

the variance in cultures among schools. He also expressed

concern for meeting the differential needs of each school's

culture during the change process.6 In the study, the

choice of building level representatives as multipliers was

the preferred application of the multiplier approach. It

was concluded that the choice of building level representa-

tives as multipliers not only provides the capacity for

inservice training to be keyed to local settings, but also

implies that the change agent knows and understands the tar-

gets of change (e.g., principals, teachers, parents, and

pupils) and their relationships.

Relative to characteristics of districts, Deal,

Meyer, and Scott found that special administrative ratio,

per pupil expenditure, and external funding related posi-

tively to innovation adoption and diffusion; while district

size related negatively to innovation adoption and diffu-

7
sion. The current study described size of districts,

 

6Seymour B. Sarason, The Culture of the School and

the Problems of Changes (Boston: Allyn and Bacon, 1971),

pp. 212-26.

 

 

7Terrence E. Deal, John W. Meyer, and W. Richard

Scott, "Organizational Differences on Educational Innova-

tion," Managing Change in Educational Organizations, eds.

J. Victor Baldridge and Terrence E. Deal (Berkeley:

McCutchan Publishing Corporation, 1975), pp. 111-12.
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expenditures for instruction per ADA for districts based on

their total budget and total ADA, and the external funding

provided by the Regional Metric Resource Centre. The study

also described the expenditures of districts for metric

transition for each district. The findings of the study do

not necessarily support those of Deal, Meyer, and Scott.

While the findings do not deny the importance of district

size, Special administrative ratio, per pupil expenditure,

and external funding to innovation adoption and diffusion,

it was concluded that the multiplier approach and individual

district commitments are factors that can override other

characteristics of districts in the adoption and diffusion

process for three reasons.

First, in spite of the fact that only three dis-

tricts in the study had special personnel resources at the

district level, the multiplier approach provided each dis-

trict with an ad hoc special administrative ratio independent

of district size or other factors. While these findings do

not contradict that a special administrative ratio is

important to innovation adoption and diffusion, they do

indicate that a strategy can be used to create a special

administrative ratio independent of district size and other

district characteristics.

Second, findings in the study indicated that there

was no relationship between districts' regular budget or

normal expenditures for instruction per total ADA and their

expenditures per pupil for metric transition. As an
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example, District”H", the smallest of the districts with the

smallest total district budget and the smallest expenditures

for instruction per total ADA, provided the largest expendi-

tures per pupil for metric transition over the two years the

project was in operation. Districts treated metric transi-

tion as a special program, and their expenditures per pupil

for metric transition tended to be more a function of their

commitment to the program than a function of their normal

budget expenditures for instruction per ADA.

Third, the external funding provided by the Regional

Metric Resource Centre was the same for all districts

independent of district Size, Special administrative ratio,

or expenditures for instruction per ADA. External funding

was intended and used by the Centre as seed money or as

incentive for districts to participate in the Centre's

program. While there may have been some advantage to

smaller districts in the amount of external funding received,

per pupil expenditures for metric transition, beyond that

required by their agreement with the Centre, were unrelated

to the external funding or to Size of district and indicate

a voluntary increase in commitment. Further, it is logical

to assume that districts could self-initiate and self-

implement metric transition independent of external funding

if appropriate strategies and commitments are made at the

initiation stage and implementation stage of the diffusion

process as was indicated earlier in the discussion. It was

concluded, therefore, that the two factors, multiplier
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approach and district commitments, subsume or override

district characteristics as factors in the adoption and

diffusion process.

From the study, it was also concluded that the

metric system is an innovation that is generally accepted by

organizational members. Data indicated that districts'

organizational members generally perceived the metric system

as being better than the customary system of measurement

(relative advantages); as being consistent with their

existing values, past experiences, and needs (compatibilityh

and as being relatively easy to understand and use (complex-

ity). Rogers and Shoemaker noted that such perceptions of

8 The metrican innovation facilitate its rate of adoption.

system, however, was not generally perceived by district

members as an innovation that could be tried or experimented

with on a limited basis (trialability). Rogers and Shoemaker

suggested that innovations that are divisible or can be

tried on-a limited basis will generally be adopted more

rapidly than innovations that are not divisible. Thus, one

attribute (trialability) of the metric system is negatively

related to its rate of adoption, but this did not appear to

be a critical factor when weighed against the positive

attributes. District members were divided on their observa-

tion of the metric system in use (observability). Some felt

 

8Everett M. Rogers and F. Floyd Shoemaker, Communi-

cations of Innovations: A Cross-Cultural Approach, 23. ed.

(New York: The Free Press, 1971), pp. 137-56.
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the metric system was highly observable, while others did

not. Rogers and Shoemaker defined observability as the

”degree to which the results of an innovation are visible

to others" and generalized that "the observability of an
 

innovation, as perceived by members of a social system, is
 

positively related to its rate of adoption."9 It was con-
 

cluded that this attribute (observability) of the metric

system had a neutral effect on its rate of adoption. Data

indicated that there was a direct relationship between the

level of organizational members' expertise or training and

their perceptions of the various attributes. Multipliers

were generally more positive toward those attributes of the

metric system that facilitate its rate of adoption than

experimental teachers, and experimental teachers were

generally more positive toward those attributes of the metnu:

system that facilitate its rate of adoption than control

teachers. It was concluded that the attributes or charac-

teristics of the metric system that facilitate its rate of

adoption are generally more positively perceived by organi-

zational members and that their positive perceptions can

be improved through metric inservice education.

The study defined the implementation stage as the

diffusion process internal to the school systems under

study and

the process that, when successful,

results in the alteration of organizational

members' behavior and attitudes, so that they

 

9Rogers and Shoemaker, pp. 155-56.
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conform to the expectations of the innovation.10

Data from the study indicated that there was a direct

relationship between organizational members' training and

their gains on cognitive and affective measures. Signifi-

cant differences were found between posttest cognitive and

affective scores of multipliers, experimental teachers, and

control teachers. Multipliers' posttest scores were

Significantly greater than experimental teachers' posttest

scores, and experimental teachers' posttest scores were

Significantly greater than control teachers' posttest

scores. It was assumed that these differences were a

result of differences in training. It was concluded that

the multiplier approach is an effective inservice strategy

to be employed in the metric education of local public

school teachers.

Further, at the first, third, fourth, fifth, and

sixth grade levels, multiplier pupils' and experimental

teacher pupils' posttest scores were significantly greater

than control teacher pupils' posttest scores. While there

were no significant differences between groups at the kinder-

garten and second grade levels, the trend was evident:

multiplier pupils and experimental teacher pupils made

greater gains than did the control teacher pupils.

In summary, it was recognized that investigator

 

10Joseph B. Giacquinta, "The Process of Organiza-

tional Change in Schools," Review of Research in Education,

ed. Fred N. Kerlinger (Itasca, 111.: F. E. Peacock

Publishers, 1973), p. 197.
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control in the selection and treatment of subjects was

limited by the multiplier approach. ~It was assumed that

specialists, multipliers, and teachers were diligent in

carrying out the selection and treatment processes as

prescribed by the investigator to the degree that the

critical and essential aspects of selection and treatment

were not lost. It was assumed that cognitive and affective

changes in organizational members were a result of metric

inservice education and instruction, that changes in multi-

pliers were primarily a result of specialist' instruction,

that changes in teachers were primarily a result of multi-

pliers' instruction, and that changes in pupils were

primarily a result of teachers' instruction. The investi-

gator recognized that such changes may have occurred as a

result of history, maturation, testing, biases of selection,

instrumentation, statistical regression, experimental

mortality, or combinations of such factors. It was

assumed, however, that the quasi-experimental designs used

in the study provided for reasonable control for such

factors. It was concluded that a Significant impact can be

made in the metric cognitive and affective growth on

teachers and the metric cognitive growth on pupils when:

(1) strong district commitment to metric transition is made,

(2) districtwide metric implementation plans are developed,

(3) a multiplier approach to metric inservice training is

used, (4) funds are provided for release of metric Special-

ists and multipliers, (5) funds are provided for the
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purchase or development of metric instructional materials,

and (6) on-site Staff support is provided for district

metric program implementation.

IMPLICATIONS

Based upon the information gained from the study,

the following implications and recommendations are presented

for the profession and for further research.

Implications and Recommendations

for the Profession

 

 

Data in the literature and in the study Strongly

indicated that school-based parent and community metric

education programs are important components of metric

transition in local public school districts. The findings

implied that the elementary pupil belonged simultaneously

to three general social structures that affect his or her

metric learning. Figure 1 presents a paradigm of the three

social structures: the school district, the home, and the

community.

The paradigm implies that within each structure

there are powerful forces and agents of change that affect

the pupil's metric learning. Implications and recommenda-

tions relative to the school district structure and based on
 

information gained in the study are proposed below. Impli-

cations and recommendations for the home and community
 

structures lie beyond the scope of the study.

The school district in the paradigm relates to the
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School Home

District Elementary

g . Pupil

Community

Figure 1

Three Social Structures Affecting Pupil

Metric Learning

formal learning environment of the pupil and, in this

specific instance, refers to those elementary and unified

districts responsible for the formal metric education of the

K-6 pupil. A formal education system implies a need to

identify what is to be learned by whom and what Strategies,

methods, and resources are needed to accomplish this. Data

from the literature and from the study suggested important

ingredients necessary for metric transition and metric

education.

In school districts, the principal agent in affect-

ing student change is the teacher. Teachers need metric

inservice education and, in turn, teachers of teachers, team

teachers, supervisors, coordinators, or other training cadre

or intermediaries need updating or recurrent education in

the SI metric system and the best known methods for teaching

measurement to their specific learning audiences. Thus,

staff development is an essential component of metric
 

  

fl-IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIi1



206

transition in public school districts, and data support the

notion that a multiplier approach is an effective Strategy

for providing staff development.

Besides staff development, there is the need to

design, develop, and produce guidelines which include

specifications indicating what is to be taught, by whom, to

whom, when, where, and in what sequence or pattern. This is

referred to as curriculum development and translates into
 

scopes and sequences, instructional units, goals and

objectives, courses of study, lesson plans, and activities.

There is a need to adopt or develop metric curriculum for

pupil instruction at each of the grade levels. There is

also the need to develop curriculum for teacher inservice

education, that is, to determine what knowledge and which

skills and what attitudes are relevant and necessary for

teacher metric inservice education. There is also the need

to develop curriculum for the inservicing of teachers of

teachers, that is, to determine what knowledge, skills, and

attitudes intermediaries must have if they are to provide

effective inservice programs.

There is the need to select or develop appropriate

metric instructional materials to aid in the metric educa-
 

tion of pupils, teachers, and teachers of teachers. This

implies a need for commitment of funds and staff time for

the review, analysis, purchase, or development of print,

media, and manipulatives to aid instruction and learning.

Another ingredient in the metric transition process
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that will be of concern to educators is evaluation. There
 

are three areas of evaluation that may be of concern to

most educators. As suggested above, there is materials
 

evaluation. Educators may be called upon to establish
 

criteria and guidelines for the evaluation and selection of

instructional materials or, in the event of creating their

own materials, providing some process for the validation of

the materials they develop; to insure that these materials

are appropriate or relevant for their Specific learner

audience. This again implies staff time and dollar commit-

ments on the part of school districts.

Another kind of evaluation is process evaluation.
 

Because metric education is a relatively new concept, there

will be all the more pressure to evaluate programs, plans,

strategies, or techniques--to see how things are working.

There may be concern for measuring the diffusion rate, that

is, for measuring the number of pupils and teachers who have

received metric education--over time. This implies the need

for planning and further commitment of funds and staff time.

Then, there is learner evaluation. Learner evalua-
 

tion refers to the use of criterion referenced measures or

achievement measures, whichever may be appropriate to a

Specific learner audience. Many educators may have a need,

if not a mandate, to provide some kind of assessment of

learner growth, mastery, or achievement. This implies the

need for assessment and selection of appropriate instruments,

district planning, and, again, a commitment of funds and
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staff time.

Curriculum development, staff deve10pment, materials

development or acquisition, and evaluation are not the only

components of metric transition in public school districts.

Metric transition in education will require financial sup-
 

BREE as has been suggested. Materials need to be purchased

and staffs released for metric inservice training. District

educators will be called upon to look for the redistribution

of available funds or for developing strategies to find new

sources of funding. Teachers and administrators will need

to seek cost-beneficial ways to provide metric materials

and metric inservice education. Some instructional mater-

ials can be locally developed, while others will have to be

purchased. A multiplier strategy for metric inservice

education has already been recommended as an efficient and

effective strategy to staff development.

Metric transition will require eime: time to hold

the inservice, do the training, attend the meetings, provide

the instruction, develop the materials, monitor and manage

the program, and assess the learning. This requirement will

raise questions as to where the time will come from when

staff is already overburdened with responsibilities and when

staff time is becoming more and more a negotiable matter.

The need for time implies greater personal commitment and

district commitment of funds for release time.

Data in the literature implied that commitment
 

itself was an ingredient of metric transition; commitment is
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implied in every component listed above. Questions will

rise from districts' organizational members. How does one

overcome institutional or organization inertia, sway the

reluctant and unaware decision-maker, overcome the schisms.

brought about by territorial imperatives, or overcome the

pervasive resistance to change, which appear to be a

manifestation of change itself? Change may be perceived as

a function of commitment, and it is suggested that indivi-

dual personal commitment to metric transition can provide

example, leadership, and initiative in soliciting commitment

from others. Administrative commitment is essential.

Still other ingredients are required for the diffu-

sion of metric education; and they are leadership, planning,
  

orgenization, and coordination. Data from the study
  

indicated that leadership and planning should be accomplished

at the initiation stage and that the multiplier strategy is

an effective vehicle for obtaining organization and coor-

dination.

In summary, based upon the information gained from

the study, the following recommendations are presented for

the profession:

1. Metric transition in local public elementary

schools is a change phenomenon and Should be treated as a

process of the diffusion and adoption of the metric system

of measurement.

2. Strong administrative commitments should be made

at the initiation stage.
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3. Metric transition in local public school

districts should include programs for teacher, parent, and

community metric education.

4. A multiplier strategy should be used for

teacher metric inservice education.

5. Regional metric resource centers initiating

metric transition in local public school districts Should

include a written agreement between the center and the local

districts at the initiation stage. An agreement Should

include provisions for:

a. District selection of a district metric

specialist or coordinator.

b. Appointment of a district metric liaison

administrator.

c. Development of districtwide metric

implementation plans.

d. Seed money as an incentive.

e. District funds for implementation.

f. A multiplier strategy for teacher metric

inservice education. I

g. A support system for on-site multiplier and

teacher training.

h. Evaluation plans to assess multiplier,

teacher, and pupil metric mastery.

6. District organizational members attempting to

initiate metric transition within local public school

districts should seek school board approval at the
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initiation stage to authorize the superintendent to:

a. Appoint a district metric Specialist or

coordinator to develop districtwide implementation plans in

cooperation with an appointed district administrator.

b. Provide a definite allocation of funds for

staff release time to carry out a multiplier approach; for

the purchase and/or development of metric instructional

materials; for providing on-Site staff development support;

and for providing evaluation of multiplier, teacher, and

pupil metric achievement or mastery.

7. Multipliers should be building-level representa-

tives and be released to receive an average of 14 hours of

metric inservice education.

8. Teachers should be provided with an average of

five hours of metric inservice education.

9. Metric inservice education for multipliers and

teachers should include instruction to develop an awareness

level of the metric system in the early hours of instruc-

tion, followed by a hands-on experience approach in the

latter hours.

10. Metric education for pupils should include

hands-on experience activities.

Implications and Recommendations

for Further Research

 

 

The following suggestions are made for further

research:

1. Studies should be conducted relative to the
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interfaces between the home and the school district. The

suggested paradigm (Figure 1) implies the need to understand

something about each social structure, the relationships

between structures, and how those relationships may affect

both metric transition in local school districts and pupil

metric learning. The metric literature suggested that the

elementary school may have an expanded role in adult educa-

tion during the metric transition process. Some questions

that might be asked are: What is the role of the elementary

school in providing direct metric instruction to parents?

What effects do school-based.parent metric education pro-

grams have on pupil metric learning and on parent-school

relations? Does a metric environment or absence of a metric

environment in the home affect pupil metric learning?

2. Studies should be conducted relative to the

interface between the community and the school district.

Some questions that might be asked are: What effects do

differential rates of metric transition in the community and

the school district have on pupil metric learning? What

role can mass media play in reinforcing school metric learn-

ing? What is the elementary teacher's role in community

metric transition?

3. Studies Should also be conducted relative to the

initiation and implementation of educational innovations and

collective bargaining. The suggested paradigm for metric

transition in local public school districts raises new and

yet undefined areas and issues for public employee
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collective bargaining. While the study indicated that the

multiplier approach is a feasible and effective approach to

staff development, it also raises potential negotiable

issues relative to employee and administrative commitments,

roles and role expectations, time, workload, and staff

evaluation, to name but a few. The emergence of public

employee collective bargaining implies a new factor in the

adoption and diffusion process of educational innovations--

a negotiation factor--suggesting a need for further research.

CONCLUDING REMARKS

A national transition to a new system of measurement

is a unique and universal change phenomenon that lacks pre-

cedents in the United States. Its universality stems from

the pervasive use of weights and measures throughout

society. It affects the social, political, economic, and

psychological orientations of our society and transcends all

disciplines. Transition to the metric system of measurement

offers scholars a unique area of study.

The investigator feels that other educational

innovations can be implemented in a like manner with the

paradigm used in the study. It is hoped that the reader

will benefit from the experiences in this study and will

be able to adapt the model to their unique setting.
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METRIC EDUCATION AGREEMENT

THIS AGREEMENT is entered into as of the date of the last

signature hereto by and between the Superintendent of

Schools, Department of Education, San Diego County, here—

inafter called the ”Department,” and the
 

School District, hereinafter called the ”District."

I. REASON FOR AGREEMENT:
 

WHEREAS, the Superintendent of Schools, Department

of Education, San Diego County, has been awarded a

Title III, ESEA project known as Metric Education in
 

San Diego County and further identified by the number
 

1601, and hereinafter called the ”Project"; and

WHEREAS, the Project is designed to assist a

specified number of school districts in developing and

implementing district plans for student, teacher, and

community metric education, and a support system for

carrying out those plans during fiscal years 1974-75,

1975-76, and 1976-77; and

WHEREAS, selection of those districts will be

based partly upon the Project evaluation design and

partly upon the degree of interest and commitment

demonstrated by districts seeking to participate

during the life of the Project; and

WHEREAS, demonstration of district commitments

and selection of participants will be based upon a

written agreement between the Department and the
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District,

NOW THEREFORE, the District and the Department

agree as follows:

THE DISTRICT SHALL:
 

1. Appoint at least one (1) certificated person as a

District metric "specialist" for each of the three

years beginning with school year 1974-75.

Authorize this "Specialist" to participate in a

40-hour training session for the purposes of

developing District K through 6 metric implementa-

tion and inservice plans in fiscal year 1974-75.

The District also agrees to release the "special-

ist" for an additional 40 hours in each of the

subsequent project years for the purposes of being

trained or training others. Training will be held

inside San Diego County, but may be held outside

of the District. Any costs for travel are to be

assumed by the District.

Appoint a District Administrator to jointly review

and critique the above plans with the metric

"specialist” and Project staff for purposes of

making recommendations to the District Superin-

tendent and/or District Board for implementation

with students during the school years 1975-76 and

1976-77.
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Authorize the metric "specialist," in cooperation

with the District Administrator, to identify and

select at least Six (6) teachers (K-6) each year

who may act as metric inservice "multipliers.”

Release each of the above identified teacher

"multipliers" to:

A. attend a 4-hour orientation during their

first year of participation;

B. attend 28 hours of instruction and hold a

4-hour (1/2 day) orientation for at least

three classroom teachers during their second

year of participation;

C. train at least three (3) classroom teachers

for a minimum of 16 hours during their third

year of participation. "Multiplier" training

will be held within San Diego County, but may

be held outside of the District. Teachers'

training will be held in the District. Any

costs for travel to be assumed by the District.

Provide classroom instructional materials in

support of trained classroom personnel each pro-

ject year with reimbursement by the Department as

specified in Section III.

Provide the Project with opportunities for admin-

istering pre- and post-measurement instruments

according to the Project Evaluation Design for

purposes of State Project Evaluation and develop—

mental field testing of instruments.

The District shall continue its participation and

commitments through years 1974-75 - 1976-77.
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THE DEPARTMENT SHALL:
 

1. Provide 40 hours of training and staff support to

the District metric "Specialist" each year of the

project for the purpose of developing and imple-

menting inservice plans for grades K-6.

Provide Project staff for purposes of jointly

reviewing and critiquing implementation and

inservice plans with District Administrators.

Reimburse the District at the established district

rate for employing substitute teachers as required

to provide released time for "specialists,"

"multipliers,” and teachers each project year as

specified in Section II.

Reimburse the District for 100% of the costs for

classroom instructional materials in school year

1974-75: 25% of the costs for classroom instruc-

tional materials in school year 1975-76.

The Project will provide a mobile resource unit

for on-site support of district inservice and/or

community programs for each year, Fiscal Year

1975-76 and 1976-77.

The Project will provide the District with all

Project evaluation information, reports, and find-

ings for Fiscal Year 1975-76 and Fiscal Year
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1976-77.

IV. GENERAL PROVISIONS:
 

1. Net reimbursements as authorized shall be effected

through transfer between the County School Service

Fund and the District on or before June 30 of each

year, or upon termination of Project and upon

receipt of certified statements of actual expendi-

tures and approval by the Department. Financial

transactions shall be in accordance with the

provisions of Attachment "A".

This agreement is contingent upon continued

approval of the ESEA Title III Project #1601,

Metric Education in San Diego County.
 

The period of this agreement shall be for the

years of 1974-75, 1975-76, and 1976-77. Amend-

ments or termination of this agreement may be

made by mutual approval.

Superintendent of Schools
 

Séhool District Department of Education

By:

San Diego County

By'
 

 

Title:

M. TED DIXON

SUPERINTENDENT OF SCHOOLS
 

Authorized by the Governing Authorized by the Governing

Board on: Board on:
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SPECIFICATIONS FOR DISTRICT PLANS FOR

METRIC EDUCATION

The following information is an attempt to provide some

guidelines and standards for the development of district

metric implementation and inservice plans. Project staff

is available to provide assistance in the development of

these plans at mutually agreed upon times and places.

Please feel free to ask for their assitance.

GENERAL HEURISTICS AND EXPECTATIONS
 

1. The plans Should: (a) meet the needs of the district,

(b) be unique to the organizational and staffing pat-

terns of the district, and (c) provide for the require-

ments of the Title III project.

2. The district implementation and inservice plans Should

be mutually beneficial to both the district and the

project.

3. It is intended that the district specialist develop

districtwide implementation plans; that multipliers

develop building and/or teacher implementation and

inservice plans; and teachers develop classroom or

lesson implementation plans.

4. Plans should be revised each year to reflect adaptations

or changes, and include the plans of multipliers and

teachers so that by the end of the project, the district

plan may be used as a model to another district of like

characteristics.
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DISTRICT PLAN SPECIFICATIONS

Needs and Rationale (Completed in 1974-75)
 

A statement of needs relevant to metric education and

metric implementation

District Statistical Analysis (Completed in 1974-75)
 

A.

B.

Vital Statistics

District Personnel Resources

District Organizational Patterns

1. Number of schools, classrooms, teachers, etc.

Description of Student Population

1. General

2. Achievement levels

3. Racial and ethnic distribution

4. Social and economic information

Description of General Implementation Plan (Completed
 

in 1974-75)

A. Describe strategy or implementation model to

effectively train eii district teachers (K-6) as

efficiently and effectively as possible. Deter-

mine who is to be trained, when, where, and over

what period of time.

Identify names and/or numbers of schools, multipli-

ers, and teachers to be trained during each school

year to effect total K-6 Student instruction.

Describe minimum materials resources and costs

required for effective pupil instruction (e.g.,
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per classroom, per school, per pupil, and/or

teacher--whichever best describes need). This

should be the basis for predicting Optimum (cost

beneficial) materials support required to imple-

ment plan, when, where, and how used.

Describe personnel resources needed for implementa-

tion of district plans, e.g., release time of

Specialists, multipliers, teachers, etc. Deter-

mine hours of required training for multipliers

and teachers, and how this is to be handled given

the district organizational and staffing patterns

and materials resources and commitments available.

Describe use or need of project staff and/or

mobile metric support system (van)--when, where,

and how, or other project or district support

needs.

IV. Specialist Plans for Inservicing Multipliers (Completed
 

1974-75)

A. Describe audience: multipliers--their school,

grade level, and additional district teachers.

Provide schedule of multiplier inservice: number

and duration of meetings, when and where to be

held, etc.

Develop inservice content to include:

1. Entry conditions: assess audience present or

current knowledge and attitudinal level

2. Objectives: (skills, knowledge, and attitudes
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by audience)

Strategies: include hands-on experience

activities and strategies for parent and/or

community involvement

Outcomes and Products: (outcomes by audience

and Building Implementation Plan)

Evaluation: describe measures to be applied

and how evaluation data are to be used

(include pre/posttest data)

Materials needs, media, resources, and other

support services related to IV, C, 3 above

V. Multiplier Plans for Inservicing Teachers (Completed
 

1975-76)

A. Describe audience: school, grade level, number of

students.

Provide schedule for inservice of teachers:

number and duration of meetings, when, and where

to be held.

Develop inservice content to include:

1. Entry conditions: assess audience present or

current knowledge and attitudinal level

Objectives: (including parent component,

materials analysis, community component)

Strategies: include hands-on activities and

all activities for training teachers

Outcomes and products: (Skills, attitudes,

knowledge, teacher classroom plans, parent
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materials, and materials recommendations)

5. Evaluation: describe measures to be applied

and how evaluation data are to be used

(include pre/posttest data)

Materials needs, media, resources, and other sup-

port services related to V, C, 3 above

VI. Teacher/Classroom Plan for Teaching Students, Parents,

and Community (Completed 1975-76)
 

A. Describe audience: pupil, parent, school, grade

level, teacher, class list, age, and sex of

children.

Provide schedule for instruction: approximate

time and duration of instruction; over what period

of time.

Develop classroom content to include:

1. Entry conditions: assess audience present or

current knowledge and attitudinal level

2. Objectives: (Skills, knowledge, and attitudes

where applicable)

3. Strategies: (include strategies for any

student, parent, or community education)

VII. Recommendations (Completed 1976-77)
 

A. Brief comments regarding those elements of the

plan that were essential to success of the plan,

areas of special success, innovative, serendipi-

tous, or exemplary happenings that were particu-

larly successful
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Problem areas in implementation: what one should

do differently or give special attention due to

difficulties of implementation

Materials recommendations

Success, failures, or importance of parent and/or

community education or awareness

Explicit recommendations for materials develop-

ment, acquisition, and distribution by grade level

and kind
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METRIC EDUCATION IN SAN DIEGO COUNTY

AN ESEA TITLE III PROJECT

MULTIPLIER'S METRIC INSTRUCTIONAL PLAN

 
  

(Name) (School) (Date)

 

(District)

Inservice date(s) for staff:
 

Time of meeting(s):
 

Number of staff to be involved:
 

Names of staff to be involved (include grade level):

 

 

How did you choose the teachers with whom you'll be working?

 

Where will inservice be held?
 

What knowledges/skills do you expect staff to gain from your

instruction?
 

 

What strategies will you use in teaching?
 

 

What materials or resources will you use?
 

 

 

How are you going to evaluate teacher's learning progress?
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