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SUIVART

Numerous science curriculum development projects have expended

enormous quantities of time, effort, and money to produce innovative

science teaching activities and materials intended for use in the nation's

elementary school classrooms. Based on modern psychological models and

designed to involve children in the processes of science, the innovations

offer much promise for improving science instructimat the elementary

school level. Unfoitimately, even after years of the development and

production of the4Apnovations, a significant gap continues to exist

between availability and implementation. The vast majority of elementary

teachers have not yet adopted the innovations. Most appear to go on with

their usual teaching routines unaware of the new developments. The thrust

of this investigation Was towards the discovery of the means by which

science teaching innovations mgy be most efficiently diffused to the level

of the classroom teacher.

The purpose of thislexploratory study was to-eiamine a diffusion

strategy for science education which employed selected elementary teachers

tc adopt science teaching innovations and spread them to othericlassroom

teachers within their schools. Specifically, it sought to deteiiine4,1,

(1) whether teachers designated by their peers as science opinion leaders

adopted and diffused more innovations in science teaching methods and

materials than teachers not designated as science opinion leaders; and

(2) whether the adoption of the innovations was significantly correlated

with scores achieved by teachers on either\the Rokeach Dogmatism Scale or

the Minnesota Teacher Attitude Inventor.

The subjects who participated in this study wre drawn from

1,205 elementary classroom teachers from 112 elementary schools in

western Pennsylvania. 00he basis of the classification variable,

science opinion leadershipsztwo groups of teachers were randon4 selected

for inclusion in the stU4y: One group consisted of twenty science opinion

leaders and 134 teachers from the schools which they represented. The

other group included twenty-one nonleaders and 119 teachers fromthe

schools which they represented. Each science opinion leader and'nonleader

represented a different elementary school.

In January 1969, each teacher in both groups received a pretest

questionnaire to establish his level of adoption of ten innovative science

teaching investigations characteristic of those produced by three major

elementary science curriculum development projects. A sociometric

measure was admix...stered concurrently to ideritIty the science opinion

leader and nonleader in each school. During March 1969, the twenty science

opinion leaders and twenty-one nonleaders participated in three sessions

of a science inservice program« After the Rokeach Dogmatism Scale and the

Minnesota Teacher Attitude Imrentorz had been administered, the participants

1



were instructed in the techniques for using the methods and materials of
the ten innovative science investigations in their awn classrooms.
During May 1969, the level of adoption questionnaire was again adminis-

tered as a posttest to all teachers. Pretest scores were subtracted,
algebraically, from posttest scores to yield change in level of adoption.

Statistical treatments included the following: t-tests for
uncorrelated data were used to determine whether significant differences
in pretest levels of adoption existed between the groups ccapared;
single classification, completely randomized analyses of variance were
used to determine whether science opinion leaders adopted and diffused
more innovations than nonleadars; and 2 X 2 contingency tables were used
to test the relationships between change in.level of adoption and scores
on the Rokeach Dogmatism Scale and the Minnesota Teacher Attitude Inventor.

The pertinent findings of this study were:
1. Science opinions, leaders who participated in the science inservice

program dealing with innovative science teaching techniques and materials
adopted no more of the innovations than nonleaders who participated in
the same program.

2. Teachers from schools which were represented in the science inservice
program by science opinion leaders adopted no more of the science teaching
innovations than teachers from schools which were represented in the same
inset' ice program by nonleaders.

3. There was a significant correlation between scores on the Rokeach
Dogmatism Scale and change scores on a measure of level df adoption of
science teaching innovations among participants in the inservice program.
An inverse relationship existed between the scores on the two instruments.
Most teachers who scored high on the Rokeach Dogmatism Scale scored low
on change in level of adoption. Most teachers who scored low on the-
Rokeach Dogmatism Scale scored high on change in level of adoption.

4. There was. no significant correlation between scc,,ves on the Minnesota

Teacher AttgUde Invento and change scores on a measure of level
a on o science innovations among participants in the science

inservice program.

It was the thesis of this exploratory investigation ithat some means
should be devised to facilitate the spread and adoption of worthwhile
curriculum innovations in science education methods and materials to
elementary classroom teachers. The findings of this study indicated that
the adoption and diffusion processes were not facilitated by the identifi-
cation of science opinion leaders and the concentration of science
inservice efforts upon them. Teachers who were not regarded as science
opinion leaders were equally effective in adopting and diffusing science
teaching innovations as teachers regarded as science opinion leaders;
therefore, no advantage was gained by concentrating inservice efforts upon
the opinion leaders.

The relationships between the adoption of innovations and scores
on the Rokeach Dogmatism Scale and the Minnesota Teacher Attitude
kustamwere explored in an effortttoTantify individual iiers who

were likely to adopt science education innovations. The results indicated
that the Igiais of little value as a tool for identifying such teachers.
Conversely, a significant relationship was found between the Rokeach
Dogmatism Scale and the adoption of science teaching innovations.

2



Although this finding should properly be regurded as tentative, it may

provide a basis for further research. If ;the dogmatism scale can be used

to identify teachers who are likely +- .1d4t science curriculumjnnovations,

then such a finding may have importan, _4plications for changeligents in

science education. The possibility of-utilizing low dogmatic teachers as

points of innovational input deserves fiirther exploration in an effort to

find clues for facilitating the implementation of educational innovations.

INTRODUCTION

THE NATURE ar THE PROBLEM

In recent years, American education has witnessed unprecedented

activity in the development of innovative instructional materials for

elementary school science. Curriculum designers aware of the explosive

growth of scientific knowledge and disenchanted With contemporary science

curricula, have grappled with a task spelled out a decade earlier by

Conant when he said, "What is needed are methods for imparting knowledge,

n'

'of the tactics and strateg4offscience to those who are not scientists."'

More than elementary iCience curriculum reform projects have responded

to this chilIenga and produced innovative materials and teaching

techniques whi6h are based upon modern psychological models and designed

to involve childrent directly in the processes of science. Although the

curriculum innovations offer much promise for improving the way science

is taught in the nation's elementary schools, their production has

seldom been coupled with adequate provision for diffusion and subsequent

evaluation by those intendedAo be the ultimate adopters, namely,

the elementary classroom teachers.

Federal funds amounting to more than one hundred million dollars

and enormous quantities of time and effort have been invested in the

development WU* innovative science curricula and yet, aSTontean

points out, "Unfortunately...the implementation, of what is known and

available, is not taking pl0e."3 The success or failure of any

implementation efforts depends on the acceptance and adoption of new

ideas by the classroom teacher, but even before this can happen the

innovation must reach the teacher.

2

1. James B. Conanty On Understanding Science (New Haven: Yale

University Press, 19147), p. 26.

2. Wayne W. Welch, "The Impact of National Curriculum Projects:

The Need for Accurate Assessment," School Science and Mathematics, LVIII,

3 (March 1968), pp. 225-226.

3. John H. Montean, "Patterns of Implementation," Science Education,

LIT, 4 (October 1968), P. 316.



The task of diffusing the science curriculum innovations to the teachers
epected.to use them looms as a formidable one. Its magnitude is revealed
in inforpiation released by the elementary sciea'e curriculum projects
themselves. Three large-scale projects with production either completed
or well underlay have reported their implementation status in terms of
numbers of teachers and students using their materials. Science--A
Process Approach reported involving an estimated 25,000 teachers and
750,000 students34 the Elementary Sclence4Sfudy reported involving
7,500 teachers and 225,000 students; and the Science.: Cur iculum

Improvement Study reported involving 600 teachers and 19,000 students.6
Considering that there are more than 31,000,000 elementary pupils enrolled
in elementary schools and more than 1,100,000 teachers teaching them,'
it appears that ninety-seven per cent of all elementary teachers are not
yet using any of these three sets of new materials and techniques which
are, by far, the best diffased to date. Apparently, theoimpact of the
elementary science curriculum development projects has yet to be felt at
the local school level. The problem of reaching a vast number of
elementary teachers la 14ther complicated by teacher turnover. Teachers
needed to fill new positio4s or replace teachers who retire or leave the
profession also require exposure to the innovations.

Because of the magnitude of the task of reaching more than one
million elementary teachers with the science curriculum Linovations, it
was the purpose of this study to determine the feasibility of selecting
key teachers who were likely to adopt thelinnovatiowinCOho exhibited
potential for influencing the adoption decisions of their colleagues. if
such teachers could be chosen, a priori, on the basis of reasonable
criteria, then change agents might work tl ugh them to promOte the
implementation of educational innovations. Inservice activities could
concentrate on such potential adopters who, in turn, could provide a
means to diruse innovations to other teachers within their schools.

3

WAn independent variable selected for examination in this study
becauie of its potentiallfor affecting the adoption and diffusion of
science teaching innovations was opinion leadership. Individuals to
whom others lookjor advice and information are described by Rogers as
opinion leaders. ° Research findings from studies conducted in rural
sociology, medical sociology, and marketing-indicate that individuals

4. J. David Lockards ed., S4.34xturhertof$theInternationalClearin-
house on Science and Mathematics C c Developments , A Jo t

ect o Assoc = = Advancement o Science and the
Science Teaching Center University of Maryland (College Park, Maryland:
The International Clearinghouse, May 1968), p. 152.

5. Ibid., p. 230.

6. Ibid., p. 336.

7. Lumen H. Long, ed., The 196 World Almanac (New York:
Enterprise.Association, Inc.;1W5j, p. 349.

8. Everett M. Rogers, Diffusion of Innovations (New York,
Press of Glencoe, 1962), p. 208.

Arne an t on or
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designated as opinion leaders generally adopt and spread more innovations

than individuals `riot so designated.9 If opinion leaders can be,identified

within elementary school faculties, then it maytbe possible to use them

ai sources of innovational input from whom science teaching innovations

could spread. Wiles, in his summaries of strategies for curriculum

change, recognized the need to examine such a strategy when he urged,

"...we need to look at our in-service education pattern to see if we

should concentrate our money and,,effort on the innovators and the

influentials and let innovation spread from them.""
In addition to the problem of diffusing the innovations to the

level of the classroom teacher, there is also the of gainingpitpleit

their acceptance once they have arrived. Curriculum innovations in

science often reflect changed philosophical and psychological orienta-

tions and, therefore, may necessitate fundamental changes in th ,.

teaching methods used by the teachers who decide to adopt them." A

common objective of the curriculum projects has been to shift the

emphasisof science teaching from the teacher-centered methods of

lecture, recitation, and textbook reading ,to; pupil - centered expex.i.ences

designed to increase skills in using the methods of science. Project

designers have, in fact, heeded the admonition of the Fifty-ninth

'''Yearbook4Oe the National Society for theiStudytof Education 'which

advised: # 4

Scientific methods of investigation by which
knowledge may be acquired and tested are now very

mich a part of our culture. The elementary school

should hap, children become acquainted with these

methods.'r

Elementary classrooms in which the innovations are used are structured

so that children and teachers cooperatively sty natural phenomena

with the approach and spirit. of the scientist. Children become

active participants sin investigation, inquiry, and processes of

9. Ibid., pp. 208-253.

10. Kimball Wiles ( ed ) Strata :4k. for Curriculum C e (Igitathington,

D.C.: Association for Supervision ,e ccinefit, 1965), p.73.

11. David P. Butts, "Widening Vista's In-S.arvice Education,"

Science Education, LI, 2 (March 1967), p. 131.

12. Glenn 0. Blough, "Developing Science Programs in the ElemDntary

School," Re Science Education, Fifty=hinth Yearbook of the National

Society for the Stu of Education, Part I (Chicago: The University

of Chicago Press, 1960), p. 113.

13. Herbert D. Thier and Robert Karplus, "Science Teaching is

Becoming Literate," Education Age, II, 3 (January-February 1966), 40-45.
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science such as observation, prediction, measurement and experimentation.

The teacher sets the stage for investigation, then fUnctions as a guide

or director of learning rather than a teller or conveyor of information.

Curricul 21 developers have actively discouraged teachers from telling

children about science or listening while children read about science,

both of which seen to dominate elementary science instructional methods.

114

Since the adoption of a science curriculum innovation might require

many teachers to change their methods of teaching science, two social-

psychological attributes that may be related to teacher acceptance of

such changes were examined in this stu4. One such attribute was

dogmatism, which RokeaCh describes as a personality variable which

governs a person's receptivity to new ideas and includes how he perceives,

evaluates, acts and reacts to such ideas.'7 High dogmatic persons,

because of the structure of their beliefs* tend to-yiew new ideas as

threateningi whereas low dogmatic persons are generally more receptive

to Chainge4A?142terefore, it was expected that high dogmatic teachers

would reactlifferently than low dogmatic teachers when confronted with

new ideas for teaching science.

The other social psychological attribute summed in this stud',

which could affect teachir acceptance of the new science teaching techniques

and materials, was tide ;classroom social atmosphere which prevails during

the teaching of science. Teacher utilization of the innovations in the

meaner intended by the developers would necessitate the establishment of

a relatively permissivenlassroon atmosphere where pupil-to-pupil inter-

action* freedom of explorations-land pursuit of individual interests would

be encouraged. The teacher is expected tolOide pupil-centered activities.

It was anticipated, therefore, that teachers who were predisposed to

provide or actually providing a rather permissive classroom social

atmosphere would react differently to the innovations than teachers whose

classroom style was more dominating and authoritative. One of the

purposes of this stu4rwas to determine if a relationship existed between

the classroom social atmosphere maintained by the teachers and their

adoption of the science teaching innovations.

If °pith:1114046re or other teaCpers possessing certain social-

psychological attributes can be seleCted, a priori, to serve as initial t

vehicles of change. within school syyteis troche finding may provide

importent clues for 8U:ululating the diffusion of the science. teaching
4m1m4wmase

16 Robert Gagne, "Elementary Science: hew Scheme of Instruction,"

Science, CLI (January 7, 1960), pp. 149-53.

15. Milton Rokeech, The Open and Closed Mind (New York: Basic Books,

1960), p. 73.

16. Ibid., pp. 60-64.



SCOPE OF THE STUDY

The purpose of this investigation was to explore a diffusion

strategy for science education which employed selected elementary

teachers to adopt science teaching innovations and spread them to

other classroom teachers. The study was designed to determine (1)

whether teachers designated as science opinion leaders adopted and

diffused more innovationb in science teaching methods and materials

than teachers not designated as science opinion leaders, and (2)

tbether the adoption of the innovations was significantly correlated

with scores achieved by teachers on measures of dogmatism or

classroom social atmosphere. 4

On the basis of the classification variable, science opinion

leadership, sixty elementary schools in western Pennsylvania were

randomly selected for division into two groups of thirty schools

each: Class 1 schools were schools from which science opinion

leaders were drawn; and Class 2 schools from which science opinion

nonlseders were drawn. Each teacher in all sixty schools received

a pretest questionnaire ,to establish his level of adoption of ten

innovative science investigations which were selected as character-

istic of those produced by -the three major elementary sciiike

curriculum development projects. A sociometric measurOis

adainistered jointly to all teachers to identify the science opinion

leader and nonleader in each school.

Thirty science opinion lesiersAdiss 1) and thirty non-

leaders (Class 2), all from different elementary schools, were

invited to participate in three consedutiiteuinservice sessions held

at Clarion State College. After measures of dogmatism and classroom

social atmosphere were administered, the participants were instructed

in the techniques of using the methods and materials of the ten

innovative science investigations. Tan weeks after the final

inservice session the questiOnnaire determining tue level of

adoption of the ten investigations was again administered as a

posttest to all teachers in the sixty echools who had responded to

the pretest.

Single classification, completely randomized analysis of

variance was used to test the significance of the difference in

tee change in level of adoption scores between the science opinion

leaders and nonleaders and between the teachers in the schools

represented bar each group. The relationships of dogmatism and

classroom social atmosphere with change in level of adoption were

each tested by a 2 1 2 contingency table.

was hypothesized that the independent*riables included

a in thi analyses would identify teachers in elementary schools most

7.tkely to adopt and diffuse s'ience curriculum innovations. If

opinion leaders with established communication networks or teachers

with certain identifiable social-psychological attributes could be

identified and emouraged to promote the adoption and diffusion.of

science curricUlia innovations, then this Wad suggest an efficient

mechanism for disseminating and implementing educational innovations.



STATEMENT CF HYPOTHIOES

The hypotheses of this study were formulated follovring a review of
the characteristics of the elementasy science curriculum project innovations
and the professional literiMure concerning the adoption and difflision of
innovations. A comparison pf the opinion leader and nonleader classi-
fications and their relagfe influence on the adoption behavior of other
persons led to the propotlition of hypotheses H01 and 1102. The character-
istics of the elimentaxy ee:eisime innovations and selected social -
psychological attributes whiL, could affect their adoption led to the
proposition of bypothesettyro and H.

The following null 4;1ctheses were tested:

HOP Science opinion ?eiders who participated in an inservice
program dealing,!dth innovn#ve science teaching techniques! and materiala
will adopt no of the -*Ovations them nonleaders who participated
in the same pro gram.

Teachers. trots sClioi?la which were represented in a science
e Troge*bi-scielleordnion leaders will adept' no more of the

science teacidnginnovatione:than teachers from school4 whph were
represented in the lame inseivice program by nonleaders:'

Hos Scores on the Rokeach Dogmatism Scale are'jigot significantly
correlated with change scores on a measure of level of adoption of
science innovations among participants in an inservice program
conducted as a part of this

.4.1-44,-
4: _Scores an the Iiiiiiik-Anialicher Attitude are not

sig*ficantlx ,correlated witicciiiinge scores on a measure of level of
adoption of -science innovations among participants in an inservice program
conducted as a part of this study.

SIGNIFICANCE CF THE STUD!

The American educational system mist adapt continoonsly to keep
from falling too far behind the needs and demand' of a rapidly evolving
society. In the past when cultural change and progress in science were
slow, instruction in science could lag MAT years or more with little
consequence loot the indivi4l or nation;" however, rapid changes in
science and an exponential growth in scientific information demand the
constant adaptation of curriculum practices in science education. The

success of the schools' adaptability may be measured by their effective-
ness InFtliffusing innovations to the potential users. Educational
programs are not likely to improve unless strategies are developed to

17. Paul DellarTHurd, "Toward a Theory of Science Education
Consistent with Modern Science," Theory Into Action (Washington, D.C.
National Science Teachers Association, 19610, p. 7.

8



diffuse promising new practices to the classroom teacher - the key

individual in al successful implementation of new curricula. The

idea of diffusion of innovations in education must carry with it

the implicit-assumptiun that teachers will learn about and have

the opportunity to appraise innovations in an endeavor to create

more effective learning experiences for the children they teach.

Until strategies are developed to ensure that teachers learn

abort_ new ideas and practices and have the opportunity to

evaluate their potential, educational change will be too slow

to meet thelemerging needs of society.

Elementary school educators are now confronted with a flood of

science innovations Unfortunately, their potential has not yet been

realized. As Lippitt points out:

Our research is new rich with examples of opportunities

provided by nothing gained; with new curricula developed,

but lack of meaningful utilize A.an; with new teaching

practices invented, but nothing spread; with new richer

school environments, but n9 improvement in the learning

experiences of the child.1°

The task of diffusing the innovatinns to laisge numbers of elementary

teachers and,educating them to make properiliVeffectire use of the new

mimics projectoWterials and techniques mill requlretrajor commitments

of moneyittir4raa effort. If the curriculum reformtmoiiments are to

contribute to the improvement of science teaching, thein strategies

must be created to diffUse the innovations to the elementary teachers

who will ultimately use them. Action plus are needed to bring the

innovations to the attention of the practitioners so that those

innovations which should be preserved and those which should not can

at least be sorted out.19 As Smith has insightfully noted concerning

the need for diffusion strategies: ,4

If a fraction of the money that is currently being spent

to change educational practices were spent to find out how

to succeed in making such changes, a great deal would

thereby be saved...Until then, it is likely that we shall

continue to waste many man bliss in an abortive effort to

modify educational practices.

"41111MNo

18. Ronald Lippitt, "Roles and Processes in Curriculum Development

and Change: in Strategy or Curriculum Change, ed. by Kimball Wiles

(Washington, D.C.: Assoditation for Supervision and Curriculum Develop-

ment; 1965), p. 11.

19. Ibid., p. 17.

20. B. Othanel Smith, "The Anatomy of Change " Bulletin of the

National Association of Secondary School Principals, XXXXVII May 1963),

ii5.77-12)
9



The identification of key teachers and the concentration of inservice
efforts upon them, as proposed in this study, could contribute to the
development of strategies for implementing science education innovations -

more effectively, more economically, and at a more rapid rate.

LIFITATIONS OF THE STUDY

This study was confined to elementary teachers from twenty-nine
school systems included in a five-county area in western Pennsylvania.
The population included only those elementary classroom teachers who
tauert4n school buildinge in which six or more regular classes were
conducted. Findings of this investigation were limited to a sample of
forty-one teachers, designated by their peers as science opinion leaders
or =leaders, and to the teachers in the schools wbick-they represented.
Only *Uneatery teachers who completed the pretest and piiittest level of
adoption questionnaire were included in the anmayses. Any inferences
derived from this study are limited by the similarity of the participants
to the general pdpulation of elementary school teachers.

Data for this investigation consisted of responses to mailed
questionnaires administered during January and May of 1969 and of scores
on censures of &watt= and classroom social atmosphere adminiattmed
during an early March inservice program. Data collected was limited to
responses from teachers relevant to level of adoption of selected
science curriculintimmovetimme, opinion leadership, dogmatiamy and class-

room social atmosphere. The study included no assessment of school
norms (i.e., traditional vs. modern) concerning predisposition toward
change or acceptance of innovations whichmmyhave existed prior to the
investigation.

The innovations selected for study were limited to ten science
investigatinb6 from the tires mmjor elementary science =Tice= projects.
Bachman selected because it was judged by the writer to moomplify the
objectives, techniquep, and materials advocated by the developing
programa. The soli-aim was made that the teacher could, if he desired,
implement say of theglin innovative science investigations as a part of
his classroom activity without having to consider administrative approval,
cost, or class schedule changes.

CF RELATED LITERATURE

Since awes the purpose of this investigation to examine a difiLion
strategy, the literature review focuses on studies most relevant to
the adoption and spread of innovations. llaitstudies have- necessarily
been cited from fields other than edncatiOn'tecause little-evidence is
availaUe4gaiterning bow innovations spread within schools. The review
which follows summarizes the pertinent literature concerning the diffusion
strategy explored in this stm4y. Subsections are devoted to the following
topics; stages in the adoption of innovations, opinion leadership)
dogmatism, and classroom social atmosphere.

10



Stages in the Adoption of Innovations

The adoption of innovations is conceptualized as a mental process

through which an individual passes from first hearing about an innova-

tion to final adoption.21 The concept appears frequently in diffusion

literature and is central to this study, particularly in the develop -

tent of the questionnaire designed to measure an individual's stage or

level of adoption for each of ten innovative science invest=igations.

The thesis that acceptance of change is a product of a sequence

of events operating through time, rather than something that happens

all at once, has been recognized by a number of investigators. Ryan

and Gross first reported the adoption of a new idea as a multistaged

process. In their classic study of hybrid seed corn, they used four

stages to describe its acceptance: (1) awareness or first learning

about the corn (2) conviction of its usefulness (32 trial acceptance

or first use and (4) adoption or 100 per cent use.22 It was dilkening

who first reported that stages could be applied to an individual's

decision to adopt an innovation. He described the adoption of

innovations by the individual as

...a process composed PC, learning, deciding, and

acting over a period of time. The adoption of a specific

practice is not the result Ofia singledecision to act

but of a sequence of actions and thought deciiions.

The four: Cages Wilkening listed wet: awareness, obtaining information,

conviction and trial, and adoption." These stages, with slightly

different titles, were highly publicized by a committee of rural

sociologists in their bulletin, How Farm People Accept New Ideas.24

Their five stages of adoption are essentially the same as those

described bj Rogers and are the ones which were selected for use in

this investigation.

Rogers conceptualizes the adoption process in five stages:

awareness, interest, evaluation, trial, and adoption. At the

awareness stage the individual :s exposed to the innovation but

21. Rogers, Diffusion of Innovations, p. 17.

22. Bryce tan and Neal Gross, "The Diffusion of Hybrid Seed Corn

in Two Iowa Communities," Rural Sociology, VIA (1943), pp. 15-24.

23. Eugene A. .Jilkening, Adoption of Improved Farm Practices as

Related to Family Factors, Research Bulletin No: 183, (ladison, Asconsin:

Experimental Station, 1953).

24. North Central Rural Sociology Subcommittee for the Study of

Diffusion of Farm Practices, How Farm People Accept New Ideas (Ames,

z
Iowa, Agriculture Exptens ion Service Special Report No. ¶5, 1955) .
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lac&complete information about it. He then becomes interested in the

innovation and seeks information about it at the interest stage. At

the evaluation stage the individual mentally applies the innovation to

his present and anticipated future situation, and then decides whether

or not to try it. The individual uses the innovation on a small scale in

order to determine the utility in his own situation at the trial stage.

At the ado tion st*ge the individual decides to continue theTi use
of the innovat ono4' Evidence from research studies by Copp' and Bea127

indicates the probable validity of the concept of adoption stages.

Opinion Leadership

Opinion leaders are individuals who exert considerablepersonal
influence because other people seek information from them and because
they influence the decisions of others. Rogers described opinion
'16101rs as those individRals in a social system from whom other0 seek

advice and information.2 Several generalizations concerning opinion

leaders have been synthesized from research evidence. Rogers described
iopinion leadership as a "fairly wiftspread trait evan though t may be

concentrated in a few individuals" 4Y Others have found opinion leaders and

those they influenced to be very much alike. As Katz puts it-"opinion

leaders exemplify the values of, their followers."30 Moreover, opinion

lea* in one area are not likely to overlap with thoieAn another. For

example, in a single, nonspecialized elementary school one teacher may*
an opinion leader concerning methods for teaching reading; another one

may be an opinion leader in modern mathematics; and still smother in the

teaching (' music. Merton refers to opinion leaders who exert influence

only in one rather narrowly defined area as 1%onomorphic." Those who

exert interpersonal influence in a variety of areas, he terms, ypoIymorphic."31

The Measurement of Opinion Leadership

Rogers and Cartano describe the three main techniques for measuring

25. Rogers, Diffusion of Innovations, p. 119.

26. James H. Copp, "The Function of Information Sources in the Farm;\y
Practices Adoption Process," Rural Sociology, XXIII (1957), pp. 146-157.

27. George M. Beal, "Validity of the Concept of Stages in i

Adoption Process," Rural Sociology, XXII (1957), pp. 166-168.

28, Rogers, Diffusion of Innovations, p. 208.

29. Rogers, Diffusion of Innovations., p. 226.

30. Elihu Katz, "The Two-Step Flow of Communications: An Up-to-
Date Report on a Hypothesis," The Public Opinion Quarterly, XXI, No. 1

Opring, 1957), p 77.

31. Robert K. Merton, Social Theory. and Social Structure., Revised

Edition (Glencoe, Ill.: The Free Prsss,',1957), p. 414.
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_opinion leadership as the key informants technique, the self-designating

technique, and the sociometric technique." Opinion leaders may be

designated by key informants or judges. In this technique, the

informants are selected subjectiOly from the social system as persons

likely to know the identity of opinion leaders. For example, a school

principal may serve as a key informant in naming a teacher in his

school as an opinion leader. The self-designating technique requires a

respondent to answer a series of questions which determine the degree

to which he perceives himself to be an opinion leader. The advantage of

this technique, according to Rogers and Cartano, is that it measures

the individual's perception of the opinion leadership situation, which

in turn affects his behavior. The sociometric technique consists of
A

asking group members whom they to go for advice and information about

an idea. This is the research method most often used in measuring

opinion leadership. Rogers, and Cartano cite more than a dozen typical

studies that have used this method. Because this technique is most

applicable to a research design in which all the members of a social

system are contacted, it was the technique selected for use in this

study. The sociometric technique served as the basis of design for

the questionnaire used to determine science opinion leadership among

the elementary teachers in each school contacted in this investigation.

Opinion Leadership in t'tie Adoption and ses

The importance,ofmpinion leadership in the adoptiontand diffusion

processes has been demonstrated in many empirical investigations.

Findings from studies conducted in rural sociology, medical sociology,

and marketing, although not entirely consistent, indicate that

individuals designated as opinion leaders adopt innovations earlier

than those not so designated. In a relatively early study of opinion

leadership, Lionberger surveyed 279 farmers residing in a northeast

Missouri community and found that opinion leaders adopted more innova-

tions than nonleaders.33 Rogers and Havens found a positive relation-

ship between acinption and opinion leaders among a random sample of Ohio

truck farmers. )4 Similar findings in medicalliociology suggested that

physicians who were opinion leaders typicallii*roduced new drugs

into their practices much earlier than otherOiCtors. Katz found that

doctors who were influential in convincing theirs leagues to adopt a ,e

new drug were, themselves, relatively earlier adopters of the innovation."
Coleman and others studied the diffusion of a new drug among 125

,physiciansAnieur midwestern cities. They found that doctors, who

maintained a variety of interpersonal contacts with their colleagues
and had been-Aesignated as opinion leaders from sociometric responses,

32. Everett M. Rogers and David G. Cartano, "Methods of Measuring
Opinion Leadership," The Public Opinion Quarterly, XXVI (Fall, 1962),

pp. 438-439.

33. Lionberger,

34. Everett M.
Inquiry, UXII (1962), pp. 34-42.

*me Characteristics of Farm Operators," pp. 327-338.

Rogers and A. Eugene Havens, Predicting "Innovative-

ness," Sociological

35. Katz, "The Twb=atep Flow of Communication," pp. 61-78.
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typically introdmcsd the new drug into their practices months before

their colleagues. )0 Several marketing studies also indicated that earlier

adoptors frequently behave as opinion leaders and inform others about

their new products. Bell found that among individuals who purchased

innovative products, sixty-five per cent were asked for opinions about

their products. Almost half were asked by friends and neighbors to

demonstrate the product. Maly of the innovators who gave their opinions

or demonstrated their product asert4d that their questioning friends

then purchased the innovation.-51

It must be pointed out, however, that a number of findings contra-

dict those just reported. For example, Wilkening found that farmers in

a North Carolina community, who had been named as leaders bylihkr peers

had not adopted a much higher number of improved farm practices than

other farmers.38 In a sample of Ohio farmers, Havens detected no signi-

ficant relationship between the time of adoption of bulk milk tanks and

opinion leadership.39 In still another study, Winick reported that

physicians, who were designated ap,,opinion leaders, did not adopt new

drugs before those not nominated.w.

Explanati4ts'OY ,hese apparent contradictory findings have been

advanced by sikiiirattipivestigators. Chaparro examined new farm practices

among Costa Rican farmers and found that conservative leaders tended to

lead conservative inforiosl groupeo.while progressive leaders tended to

lead progressive infOiinal groups. 4' Marsh and Coleman, investigated

adoption of new agricultural practices and found thatttirmers in areas

favorable to the adoption of new techniques and fromillamioth:r farmers

obtained information, showed higher rates of adoption than farmers in

general; but in areas less favorable to innovations, the adoptip rates
of leaders were similar to adoption rates of farmers in general.
,t

36. James Coleman and others, "SOCial Processes in Physicians'
Adoption of a New Drug," in Social Change, ed. by Amatai and Eva Etzioni,

(New Uric: Basis Books,-1964), P. 454:'6',

37. William E. -Bell, "Consumer Innovators: A Unique Market fOiliewness,"

in Toward Scientific Marketing, Proceedings of the Winter Conference of the

Americankarteting Association, ed'. by Stephen A. Greyeer, (Boston, Mass.,
Deceiber 27-28, 1962), p. 93.

38. Engem A. Wilkening, "Informal Leaders and Innovators in Farm
Practices," Kral Sociology, XVII (1952), p. 272.

39. A. Eugene Havens, "Increasing the Effectiveness of Predicting
Innovations," Rural Sociology..., XXX (1965), p. 3.56.

40. Charles Winick, "The Diffusion of an Innovation Among Physicians
in a Large City," 222120,1a., XXIV (1961), pp. 384-396.

41. Alvaro Chaparro, "Role Expectation and Adoption of New Farm Practices,"

(unpublished 1;.D. thesis, Pennsylvania State University, 1955), p. 185.

42. C. Paul Marsh and. A. Lee Coleman, "Group Influence and Agricultural

Innovations: Some Tentative Findings and Hypotheses," American Journal
gOociologb Ill (1956), pp. 588-594.
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A generalization concerning the adoption of innovations by opinion

leaders has been made by Rogers. Based on evidence gleaned from

thirteen research studies in t!e fields of rural and medical sociology,

he reported trot "opinion leaders are more innovative than their

followers." 10 He was careful to point auto however, that mediating

variables such as norms in a given social system may influence the

degree to which the generalizatimylolds.

Personal Influence Exerted by Opinion Leaders

Personal influence is defined by Rogers and Beal as a"communi-

cation involving a direct face to face exchange between the communicator

and the receiver, whic0, results in changed behavior or attitudes on the

part of the receiver."

Research interest in the dynamics of personal influence began with

the classic 1940 presidential election voting study conducted by

Laearsfeld, Berelson, and Gaudet. On the 6isis of an ex tt facto

analysis of interpersonal influence, they found that iriaiOlten flow

from radio and print to certain opinion leaders or influentials and then

to the lees active sections of the population. They discovered that

friends, co-workers, and relatives were the most important sources

affecting voting decisions. Influence exerted by these individuals was

designated "personal influencfC and the individuals who influenced others

were named "opinion leaders.",

Since the 1940 election study, other researchers have examined the

significancepf opinion leaders in diffusing or spreading

Research in4e adoption of new farm practices has generally reflected

the important role of plkrsonal communication in farmers' adoption

decisions. Lionberger found personal influence much more important in

the adopplon of agricultural innovations than any other communication

channe1.4° Similarly, Rahudkar, in Izia study of India's villages, found

that neighbor to neighbor ne4munication was of greater importapce in the

diffusion of innovations than any other communication channe1.47 Katz

and Laearsfeld found interpersonal communication involved more frequently

43. Rogers, Diffusion of Innovations, pp. 242-243.

44. Ibid., pp. 217-218.

45. Paul F. Lazarsfeld;Bernard Berelson, and Hazel Gaudet, Theale' a Choice (New York: Duel', Sloan and Pearce, 1944), P. 1517

46. Herbert F. Lionberger, Sources and Uses of Farm and Home

Information Low Income Farmersitirearlt72
o rr la Agr c tura -nt Station, 1951).

47.1.4 B. Rahudkar, "Impact of. Fertilizer Extension Program on the

Minds of the Farmers and Their Reactions to Different Extension Methods,"

Indian Journal of Agronomy, III (1958), pp. 119-136.



and had a greater impact than any of the mass media in the switAhing of

brands in small food products, cleansers, and household goods. 40 Menzel,

Katz, and Coleman and Menzel and Katz studied the adoption of new drugs by

physicians and found interpersonal connunication channels to be important

sources of information for new drugs, aprticularly in situations of =leer-

tainty.49 Whyte studied the ownership Of airconditioners in Philadelphia

row houses. Although the white collar neighborhoods were very homogenous

in term of age and socioeconomic status, ownership was strongly clustered

within neighborhoods rather than evenly distributed throughout the blocks.

Whyte attributed the clustering of air-conditioner purchasers to the effect

of interpersonal communication.5° In an educational research study dealing

with the advice and information seeking activities of adopters of educational

innovations, Carlson found that school superintendents relied heavily on
other local nperintendents for advice and inforseion concerning modern

mathematics.>1

The evidence cited suggests that advice and iaormation sought from
peers, or other persons in the same occupation in the same locality, play

a major role in the decision to adopt innovations, litle apparent reason

being that such advice involves personal ielut:7:e.'4 An individual who
is more innovative than his peers is certlnly In a position to influence
their adoption decisions because of his prior experience with the innova-

tion. Rogers calls this the "interaction effect" and describes it as
"a process through which individuals in a social cyst m who have adopted an
innovation influence those who have not yet adopted,"53 !fin and Gross, in

what has become the classic study of diffusion in raral sociology, analyzed
the diffusion of hybrid seed corn among 259 Iowa farmers and first described

this "snowball" or "chain reaction" effect:

There is no doubt but that the behavior of one individual
in an interacting population affects the behavior of his

fellows. Thus, the demonstration, success of hYbrid seed on a
few farms offers a changed situation to those who have not

been so experimental. The very fact of acceptance tar one or
more farmers offered new stimulus to the remaintng ones.%

48. Elihu Katz and Paul LazarsOld, Personal Influence (Glencoe,
Illinois: Free Press, 1955).

490 Herbert Menzel and Elihu Katz, "Social Relations and Innovations

in the Medical Profession: The Epidemiology of a New Drug," Public ion

Quarterly, LU (1955), PP. 337-352; James Coleman, Herbert Menze and
II ibn Ratz, "The Diffusion of an Innovation," smimslas xx (1957), pp. 253-r0.

50. William H. Whyte, Jr., "The Web of Word of Mouth," Fortune
November, 1954), pp. 1404-144.

51. Richard O. Carlson, Ado tion of Educational Innovatiens. (Eugene,

Oregon: University of Oregon,

52. Ibid., 39.

53. Rogers, Diffusion of Innovations, p. 215.

54. Ryan and Gross, "The Diffusion of Hybrid Seed Corn," p. 23.
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Researchers have also noted thit the growth in

of an innovation be approximated by an S-shaped

cumulativellercentage of adopters of innovations is

time ofAts first acceptance until it is completely

curve produced has a shape similarft;o that shown in
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If, as the diffusion carve suggests, there is intercommunication

among adopters and the act of adoption by some acceptors is itself a

means of irlluencing others to adopt a practige, then it might be

expected the:, the adoption of 8cl:ince curriculum innovations by science

opinion leaders may, indeed, be a mechanism for diffusing the

innovations within a school.

q4Mmexth related to the role ,of school opinion leaders in the

adoption of innovations has been'tiglected. Carlson, in describing

needed research on the diffusion of educational innovntions, suggested

that "the extent to which local opinion leaders give uniform influence

on all potential adopters in a given locality is a matter of prime concern

for those who wish to engineer change."56 In a later paper concerning

55. Carlson,;Adoption of Educational Innovations., pp. 5-10.

56. Richard 0.'Carlson, "Strategies for Educational Change: Some

Needed Research on the'Diffusion of Innovations" (paper presented at the

Conference an Strategies for Educational Change, U. S. Of `ice of

Education, Washington, D.C., 1965), p. 8.
}
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adoption and diffusion of educational innovations delivered at the 1968

National Conference on the Diffusion of Educational Innovations, Carlson

noted that the problem of diffusivn of innovations within a school system

has been ignored and that a large gap in knowledge concerning educational

innovations will continue to exist"...until attentiou is given to who

plays what part within a school system. "57

Research attention should be directed to individuals from whom

others seek advice and information about school matters. Evidence eted

previously indicates that some persons have rore influence than oth#0..s,

adopt innovations earlier than others, and that their knowledge and

advice are likely to be sought by and shared with others. If such

persons can be identified and utilized as targets for the innovational

input of practices such as those developed by the science curriculum

development projects, then herein lies the multiplying potential for

difftsing information which may facilitate the adoption of educational

innovations. The importance of possessing information relevant to the

point of introduction of innovations is a matter of vital interest for

persons whose purpose is to influence or effect change. As Rogers

points oat, "the existence of opinion leaders in a social system offers

change agents a handle whereby they can prime the punp from which new

ideas !:low through an audience via the 'trickle down' process."58

Dogmatism

Pokeach defines dogmatism as a personality variable which governs a

person's receptivity to new beliefs about ideas, people and places, and

includes the person's ability to valuate information pertaining to each

of these topics on its /Iirn merit.%9 The more highly dogmatic a person is,

the more resistance he will pat up in forming new belief systems. The

highly dogmatic or closed-minded individual might be expected to resist change

while the low dogmatic or open-minded person would be open to change.

The basic assumpti.ms in Roksach's theory sIggsst that since low

dogmatics use more sources for obtairring infornation an are more likely

to be among the first to be aware of innovations, they are, therefore,

more likely to be among the first to adopt innovations. In addition to

being more prone to change, the low dogmatic is less deperdent upon

authority decisions to use or not to use innovations, and therefore, may

be more inclined to act on his own initiative in decisions concerning the

adoption of innovations.60

57, Richard 0. Carlson, "Summary and Critique of Educational Diffusion

Research" (paper presented at the National Conference on the Difftsion of

Educational Ideas, East Lansing, Michigan; March 26-28, 1968), p. 10.

58. Rogers, Diffusion of Innovations, pp. 281-282.

59. Rokeach, IT22anand2......losed Mind, p. 73.

60. Ibid., pp. 60-64.
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An analysis of past diffusion research revealed only a few studies

which concerned the relationship between dogmatism and the adoption of

innovations. In a study which examined the process of innovation by

teachers in three Michigan high schools, Lin found that the more

generally predisposed teachers were to accepting change and innovation

in the school, the more likely they were to be low dogmatics,0

Conversely, in a study of sixteen elementary teachers, Raack found a

significant positive correlation between dogmatism and desire or

ability on the part of the more OfigmatObtmechers to increase their

use of a new teaching technique. Childs investigated the relation-

ship between the belief systese of administrators and teachers in

innovative and noninnovative school districts. Correlating dogmatism

and innovattveness he found a negative relationship between innovation

and the number of individuals exhibiting dogmatism.°3

In rural sociology, Rogers analyzed the personality characteristicr

of 23 Iowa farm operators and found that the early adopters sc9red

lower on the dogmatism scale than the less innovative farmers.04 Jamias,

studying the adoptive behavior of 147 Michigan dairy farmers, found

that highly dogmagc farmers%had a lower adoption rate than less
dogmaticfarmers°)

The evidence cited supports the proposition that dogmatism may

affect the adoption ofecience curriculum innovations brelementary

teachers. If a relatiplaship exists between the degree of dogmatism

and change in the level of adoption of innovations, then a measure of

dogmatism may be used to identify individual teachers upon whom change

agents could concentrate their efforts with a better than even chance

for successfnl reception.
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Classroom Social Atmosvhere

The elementarypcience curriculum development projects have gifted

the emphasis of ecisaba3teaching from the textbook memorisation of science

content in teacher-daileate&-classrooms to studentleatered experiences

;stressing the procesetwfrofi-science. Teacher adoPtioaTof the innovative

techniques and materials ascessitates a reasonaeepermisstve classroom

atmosphere in which Andrea have the freedom to explore, to cooperate, to

compress to try and to fail. The teacher's role in an innovative program

iedescribed most cogently by Kageyama, who served the Science Curriculum

Improvement Study as a demonstratiIn teacher.

Pupils are allowed to discover rather than cover science.

The teacher is no longer the dominant figure, and the only

source of information. Her role is to create an ddironment

that invites and supports curiosity, investigation; and

inquiry:- In this program, teaching is listening to the children

as they talk to one another and not to be the teacher. The

teacher guides but does notiitOinate. The strategy is tog,

promote learning by promoting interaction among children.°°

Ill oflthe_projects' emphasise pupil experiences such as independent

study, laboratory discussion groups, andifterimentation

rith materials interesting to the children. The ElementOY Science Study

describes its program as "one in which all children have access to the

materialsztor open -ended rather than teacher or textbook directed investi-

gations. "°, Similarly, in the Science Curricalmm Improvement Study program,

"children learn science in an intellectual4 free atmosphere where their

own ideas are respected, where they learn to test their ideas, not onhe
basis of some authority, but an the basis of their own Observations."00

Livermore, describing the intentions of the writers of Science-4 Process

Approach, said that the primary aim of the program was

...to develop the child's skills in using sciences processes.

Skills cannot' be developed by reading about science. For

this reason, the exercises were written as instructions for

teachers, not as reading material for children. Each
activity described a variety of activities which the children
would do, either individually or in small groups. Demonstrations

66. Christina Kageyana, "Prom Foreground to Background: The Changing

Role of the Teacher," Newsletter, Science Curricalmm Improvement Study, No.

9 (Winter, 1967), pp.

67. Lockard, Sixth Report of the International Clearinghouse, p. 220.

,68. Ibid., p. 332.
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by the teacher were avoided as mach as possible.°

Although little empirical evidence is available regarding the

methods and techniques actually used by elementary teachers to teach

lscience, several wide], recognised, viewpoints are that alementary

science is taught primarily brtextbook reading, lecturing, recitation

vil+1,or demonstration. that classes are teacher-centered; and that text -

book subject-matter is covered with little regard for children's needs.

' In a survey of elementary science in 214 school systems in western

Pennsylvania, Sloppy collected evidence which generalIy supports

these viewpoints. He found that the method of teaching elementary
sciemewhich received the highest response was textbook reading,
discussion and demonstration (80.8 per cent) while inquiry and student-

centered techniques ranked fifth and sixth (44.4 and 37.). per cent,

respectively) of eight choices. 41.11' a question asking how the schools

would classify the majority of pupil experiences, teacher demonstriaon

tireceived 55.6 pertient of the total responses, lAereas, inquiry -4N
investigations received 33.6 per cent of the total responses and. child-

oriented experiments received, 32.2 per cent.7°

jGoodlad, in a recent visit to more than 250 schools across the

nation, logged the characteristic classroom practices he saw. Instruc-

-tionwascharacterised by much talking by the teacher, :inch drill on

specifieficts, and dominated by the textbook. As he put it, "It
would seesithlit a substantial part of whatever thruit there has been

in recent teaks to change schools have been blunted am the classrooms

door."11
t'

The adoption of new science curriculum techniques and materials

would, for many teachers, necessitate a change in the type of social

atmosphere maintained during the teaching of science. Adoption would

require a shift from teacher-dominated techniques to student-centered

techniques, from'aidher lecture and demonstration to student investi-

gation, and from subject-natter chosen by the textbook to slibject-matter

selected cooperatively by pupils and teachers. As Hrandwein asserted,
thetiacher most be freed "...from the need to cover a text or a

syllabus by telling, telling, Ind more telling"72

69. Arthur H. Livermore "The Process Approach of the HAAS

Commission on Science Education," Journal of Research in Science

Western Pennsylvania" (unpublished M.Ed. Research Project, Indiana

Science in the Elementary School," The Teac of Science (Cambridge,

Massachusetts: Harvard University s, P

University of Pennsylvania, Indiana, Pennsylvania, 1968), pp. 42.

and Action," The National Elementary Principal, XLVIII, 3 (January,

1969), p. 8.

72. Brandwein, "Elements in a Strategy for TeachiLg

71. John I. Goodlad, "Educational Change: A Strateg for Study

70. Harold Littell Slo, "A Survey of Elementary Science in

21.

Teaching, II, 4 (1964), p. 272.



. It can be argued that the adoption of new science curriculum practices

is dependent upon the type of social atmosphere established by teachers.

Teachers who are predisposed to provide or who are now providing experiences

in which pupils have the freedom to explore, to cooperate, and to enjoy

science are operating within a social atmosphere compatible with Wit
proposed-Ay the science curriculum projects; and therefore, might readily

adopt science project innovations. On the other hand, teachers who are

predisposed to maintain or who are now maintaining classrooms which are

dominated by the teacher and lack opportunities for pupils to discover

and exchange ideas are operating within a social atmosphere incompatible

with that proposed by the science curriculum projects; and therefore,
would be less likely to adopt the science curriculum innovations.

Rogers defines compatibility as the "degree to which an innovation
is consistent with existing values and past experiences of the adopters."73

An innovation that is not compatible with the classroom social atmosphere

maintained by a teacher may not be adopted so readily as an innovation

that is compatible.

One facet of this investigation is designed to determine if teacher

performance on the Minnesota Teacher Attitude Inventory (nlI) is
significantly related to his adoption of selected science teaching

innovations and techniques. The MTAI was developed as a predictor of

the type of social atapibhere a teacher will maintain in the classroom

or of "...those attitudeita:a teacher which predict how well she will

get along with pupils ieliierpersonal relationships."74 Validation
studies by Cook, Leeds, and Callis; Stein and Hardy; and Leeds attest to
the valnejf the MTAI for this type of prediction with experienced

teachers.f)

Those teachers who rank high on the MTAI are expected to be capable
of establishing cooperative and mutual relationships with their students;

those who rank low are likely to be more dominating and authoritative
in their behavior. These lour- scoring teachers would also be more subject-

and-self oriented than the high scoring teachers, who should be more
concerned with the pupils themselveilnd their participation in classroom

experiences. If it can be demonstrated that the MTAI is not only an
index of classroom social atmosphere but also an index of adoption of
near science teaching practices, then the predictive uses of the instrument

can be extended.

73. Rogers, Diffusion of Innovations, p. 127.

74. 111. U. Cook, C. H. Leeds, and R. Canis, Minnesota Teacher Attitude

Inventory (New York: The Psychological Corporation, 1951).

75. Cook, Leeds, and Callis, Minnesota Teacher Attitude Inventory:
L. Stein and J. Hardy, "A Validation Study of the Minnesota Teacher

Attitude Inventory in Manitoba," Journal of Educational Research, L
(January, 1957), pp. 321-338; C. H. Leeds, "Predictive Validity of the
Minnesota Teacher Attitude Inventory," The Journal of Teacher Education,

II (Spring, 1969), pp. 51-56.
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METHODS

The purpose of this section is to describe the procedures employed
in the diffusion strategy examined in this study. The following
subsections are included; the population, selection of the sainples,
the instruments, the Science Inservice Program, collection of data and
methods of data analyses.

The Population

Subjects from which data were collected for this investigation
came from a population, omprised of elementary classroom teachers from
112 elementary schools; n western Pennsylvania. The schoofS are
located in an area officially designated by the Pennsylvania Department
of Education as Region F. Clarion State College serves Region F as
the coordinating center for regional planning and curricalma improve-
ment. The five counties included in the region are: Clarion, Forest,
Jefferson, Mercer, and Venango. The location-of these counties in
Pennsylvania is shown in Figure 2, the Pennsylvania Region F Outline Map.

FIGURE 2

PENNSYLVANIA - REGION F OUTLINE MAP
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Th region is rparsely populated, predominantly rural, and non-

farm. It is an e.:unomically depressed part of Appalachia, in a long range

decline since World War II. It included twenty-nine schooligystems
and approximately 75,000 elemihtary and secondary students.

The population in this study was limited to the 1,205 elementary

.classroom teachers in the twenty-nine school systems in Region F who

naught in school brtildings in which six or more regular elementary classes

were conducted. Included were classroom teachers of kindergarten through

grade six. Excluded were teachers in such specialized areas as special

education, reading, and speech pathology. Table one, shown on the next

page, lists the school systems, addresses, and numbers of elementary

schools and teachers included in the population.

SELECTION CF THE SAMPLES

1; 1 414A-is AA\

All elementaryClassroom teachers in elementary, schools having six or

more regular claieSioiantified from informatiog$to*e4 by school
administrators40RegiOn F. constituted the population. 'A total of 112
schools metAheP.Oefined criteria and were assigned numbers ranging from

001 to 112: IheliZthools from which the samples were drawn were selected

tfraiW,table of numbers compiled by Clark.2 In accordance with
liMedures.for assigning classification variables as outlined by Ferguson,
Silly schools were selected on the basis of the classification variable,

science opinion leadership. The first thirty schools chosen from the
table of random nnlibers were designated Class 1 schools. Class 1 schools
were schools from which elementary teachers, identified by their peers as
science opinion leaders, were drawn for participation in the Science
Inservice Program. The next thirty schools chosen from the table of

random numbers were designated Class 2 schools. Class 2 schools were

schools from whichtelementary teachers, identified by their peers as
nonleaders, were drawn for participation in the Science Inservice Program.

In gummaryl12-elementary schools constituted the population from
which two grrkpeVaf',thirty schools each were randomly selected on the
basis of the cliiiificatdm variable, science opinion leadership. Class 1

was composed a04iirty elementary schools from which teachers identified
as science opfition leaders were drawn. The teacher population in the
Class 1 schools equaled 312. Class 2 was composed of thirty schools from
which nonleaders were drawn. The teacher population in the Class 2

schools equaled 306. Table two shows the number of schools per system
included in the sample, the numbers of science opinion leaders and non-
leaders selected from each school, and the numbers of science opinion
leaders and nonleaders included in the study.

1. Pennsylvania Department of Public Instruction, Calculators V
(Bureau, of Statistics, Harrisburg, Pa., 1965) .

2. Charles E. Clark, Random Numbers in Uniform and Normal Distri-
bution (San Francisco: Chandler Publishing Company, 166), pp. 7-614.

3. George A. Ferguson, Statistical is in
Education (New York: McGraw-80k amPLAT pp

214



TABLE 1

NUMBER aF ELEMENTARY SCHOOLS AND TEACHERS IN EACH
SCHOOL SYSTEM IN THE POPULATION

School =tem

\Tr" ro
Elementary

Schools in the
Address Po. =tion

III ro
Elementary

Teachers included
in the Po. ,tion

Allegheny-Clarion Valley
Brockway Area
Brookville Area
Clarion Area
Clarion-Limestone
Commodore -Perry

Cranberry Area
Dubois Area
Farrell Area
Forest Area
Franklin Area
Greenville Area
Grove City
Hickory Township
Jamestown Area
Keystone
Lakeview
Mercer
North Clarion County
Oil City Area
Pleasantville Joint
Punxsutawney Area
Redbank Valley
Reynolds
Sharon
Sharpsville Area
Union
Valley Grove
West Middlesex Area

Total

Foxburg
Brockway
Brookville
Clarion
Strattanville
Hadley
Seneca
Dubois
Farrell
Tionesta
Franklin
Greenville
Grove City
Sharon
Jamestown
Knox
Stoneboro
Mercer
Tylersburg
Oil City
Pleasantville
Punxsutawney
New Bethlehem
Greenville
Sharon
Sharpsville
Rimersburg
Franklin,

West Middlesex

4
2

4
2

2

1

6
12

5

3
6
3
6
3
1

3
3
2
1

9
1

10
5
3
6
3
2

3
1

314

26
36
27

20
12

44
109
51

23

76
42
58
52

9
27
29
40
12

84
12

82
41
37
86
140

26
36
314
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IA

All 61t teachers in the sixty schools (Class 1 and Class 2)

received the pretest level of adoption questionnaire, Part I, and the

school specific, sociometric measure of science opinion leadership,

Part II. Only the science opinion leaders and nonleaders who partici-

pated in the Science Inservice Program completed measures of dogmatism

and classroom social atmosphere. All teachers who completed the pre-

test level of adoption questionnaire, Part I recfived the posttest

level of adoption questionnaire, Part I. Each of these instruments is

described in detail in the next subsection.

THE INSTRUMENTS

The instruments utilized in this investigation consisted of a two -

part questionnaire developed by the investigator and measures of

dogmatism and classroom social atmosphere. The pretest level of adop-

tion questionnaire, Part I, and the sociometric measure of opinion
leadership, Part II were administered to all 618 teachers in both Class 1

and Class 2 schools prior to inviting thirty science opinion leaders

and thirty nonleaders to participate in the Science Inservice Program.

Part I of the questionnaire was again administtted as a posttest to
all teachers in the Class 1 and Class 2 schooleten weeks after the

Anal Science Inservice Program session. The data concerning change in

,level of adoption, which was derived by subtracting pretest scores from

1posttest scores, were ue.ed to test hypotheses H01 and Ho. The Rokeach
Dogmatism Scale and theAllnesota Teacher Attitude Inventory were

administered to the partrIgtIng sca/76 opini6niiiaiiiiEd non-
leaders during the first:hid hours of the Science Inservice-Program.
The data fron the measures were used to test hypotheses H03 and H04.

The following subsections describe: Pkft7AI of the questionnaire

which measured teacher level of adoption of ten innovative science
investigations; Part II of the questionnaire which identified science
opinion leaders and nonleaders in each of the sixty schools; the Rokeach

Dogmatism Scale which measured dogmatism and the Minnesota Teacher

;Attitude Inventory which measured classroom social atmosphere.

4

Questionnaire Part I

A measure of teacher level of adoption of selected innovative

elementary science investigations was obtained by Part I of a question-

naire developed by the investigator. Adoption-process theory was the

basis for the design of the instrument. Investigators contend that

adoption of any ctice is a process with identifiable stages conceptually

awareness,classified as (1) awareness, (2) interest, (3) evaluation, (4) trial,

and (5) adoption. The five adoption levels were incorporated into the
foll6q;ing seven-point scale which was used to identify the level of adoption
that%eachers had reached for each of ten innovative elementary science

investigations. The following scale was revised and adapted from an

earlier scale by Miller.4

Texton R. Miller, Teacher Adoption of a New Concert of Supervised
Practice in Agriculture, Educational Research Series, No. 4 (Department of
Agricultural Education, North Carolina State University, Raleigh, North

Carolina, 1965), p. 5.
28



Score No. 1

Adoption Scale

This investigation is new to me; I hadn't heard of it

before.

Score No. 2 I've heard or read of this investigation, but I haven't

given it much thought.

Score No.

Score

Score

ScOre

3 I am considering using this investigation in my class-

room, but haven't reached any conclusion on its value.

No. 4 I doubt that this investigation would be of much value

to me in my teaching situation.

No. 5 This investigation looks promising for my teaching

situation, but ,I haven't tried it yet.

No. 6 I have used or am using this investigation in my class-

room, but I haven't yet decided if I'll use it again

in the future.

Score No. 7 I have used or am using this investigation in 7.7 class-

room and I intend to use it again in the future.

The scores on the adoption scale corresponded to the stages or levels

of adoption. Scores of "one" and "two" related to the awareness of the

investigation. Two scores were included for this stage to compensate

for the awareness of the investigation czeated by its description on the

pretest. A score of "three" was equivalent =mac the interest stage. Since

the investigations may be evaluated unfavorably or favorably, the scores

"four" or "five" were used to indicaie that either unfavorable or favorable

evaluation had occured. Score "six" indidated a teacher in the trial

stage of adoption and score "semen" indicated complete teacher, adoption of

the investigation.

The level of §doption que:tionnaire,'PartlI described each Investiga-

acm, A through J. Following each descriptions 'the respondent was

requested to circle the number corresponding to one of the seven statements

cf the adoption scale which best described his present feeling about

and/or use of the investigation. The following description of investigation A,

synthesized from the Science Curriculum Improvement Study book Relativit7,°

is presented as an example.

Description of Investigation A

This investigation concerns relativity or the positions and motions

5. For a specific description of each of the ten science investigations
A through J, the reader is referred to Part I of the questionnaire located

in the appendixes.

6. Science Curriculum Improvement Study, Relativity (Lexington,

Massachusetts: D.C. Heath and Company, 1968).
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of objects relative to other objects. It involves the use

of an artificial observer, Mr. 0., Tao is made of paper and

is shaped like this 4, For the children, Mr. 0

becomes a central reference object. The

position of any object either at rest or in

motion is deecribod relative to Mr. O. Children

are involved in indi vidual or group activities such

as discussing Mr. 0's relative position, cutting out
Mr. 0 figures, and manipulating Mr. 0's position relative to

other Objects.
0

Directions: Please circle the one number at the left which
corresponds with tErsitatameat at the top of
the page which best dercribes your present

1 2 3 14567 feeling about and/or use of Investigation A.7

Scores on the adoption scale were converted to level of adoption
scores by the conversion scale shown in Table Three.

TABLE 3

ADOPTION SC&LE SCORES CONVERTED TO LEVEL OF ADOPTION SCORES

Adoption Scale Score Number Level of Adoption Score

1,2 m Awareness in 1

3 a Interest = 2

4,5 sp EValuation . 3

6 Trial sr 4
7 11/ Adoption a 5

A level of adoption score was tabulated for each respondent by
summing the scores for each of the ten investigations. The possible
range in individual level of adoption scores is from tear to fifty.

Part I, the level of adoption questionnaire, was administered as
a pretwt-poetteet. To determine the questionnairs's reliability it is
adminittared to a sample of ninety-four teachers in thirteen schools

in Region F. The teachers included in this sample were not represented

in the inservice program. After a delay of four months, the same
questionnaire was again administered to the same sample. The prcduct-
moment r was computed and used as an estimate of reliability. The
coefficient of correlation was established at r equals .55.

IN

7. For the respondent's reference, the seven statements included
in the adoption scale were located at the top of each page of the

questionnaire.
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?art I of the questionnaire was administered by nail during January

1969 to all elenentary teachers in the sixty schools designated as Class 1

and Class 2. The first administration, the pretest, determined the level

of adoption of the ten investigations for all responding teachers. The

posttest was administered during May 1969, ten weeks after the completion

of the Science Inservice Program. Change in level of adoption was determined

by subtracting, algebraically, pretest scores from posttest scores.

Computation of the change scores provided the data necessary to test

the null typothesis Hol: science opinion leaders who participated in an

inservice program dealing with innovative science teaching techniques and

materials will adopt no more of the innovations than nonlil.Aders who

participated in the same program.

Calculating the change in level of adoption scores for all teachers in

the sampled schools, *lading science opinion leaders and nonleaders who

participated in theinservice program, provided the data necessary to test

the null hypothesis H02: teachers in schools which were represented in a

science inservice program by science opinion leaders will adopt no more of

the science teaching innovations than teachers from schools which were

represented in the same inservice program by nonleaders. The differential

change in level of adoption between teachers in Class 1 schools and teachers

in Class 2 schools provided an index of diffusion or a measure of the extent

to which the innovations spread within the schools represented by Stience

opinion leaders and those represented by nonleaders.

Calculation of the change scores also provided the data necessary for

testing the correlation between change in level of adoption and the Science

Inservics Program participants' scores on measures of dogmatism and class-

roam social atmosphere.

oSsiletrialp.Es2ASEI1209qinIsylEralgaltsta
Part II of the questionnaire is a sociometric technique used to measure

science opinion leadership. A school-specific roster of teachers was

prepared for each of the sixty individual schools in Class 1 and 2. Each

teacher was presented with a roster for his respective school only. He was

requested to indicate by numbers 1, 2, and 3 the teachers from whom he would

seek advice and informatior about newly developed science teaching methods

and materials. The questionnaire was structured as follows:

Assume that you are interested in obtaining advice or information

about newly developed methods and materials for teaching science

in your elementary school. From the list of names below, select the

individuale to whom you would go for such science teaching advice or

information.

Directions: Place a 1 beside the name of the individual to
whom you would go first.

Place a 2 beside the name of-TErindividual to
whom you would go second.

Place a 3 beside the name of-Tre-individual to

whom you would go third.

Mr. William Chamberlain
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Mrs. Mary K. Hobaugh

Mts. Emily Bower

Mts. Henrietta Kodrich

Mrs. James Dooachy

Mrs. George Harmon

Mr. Gil Tviest

This technique for measuring opinion leadership was chosen

imolaie it is most applicable to a research design invisich all

members Of a particular group are surveyed. Rogers describes this

Waal Ilitrie method as the one most often used in past rQseerch and

cites' sire than fifteen studies which have utilised it.0

Part IITof the questionnaire was administered by nail jointly with
Part I during January 1969 to ail elementary teachers in the sixty

schools- des grated as Class 1 and Class 2. A responding teacher

indicated his relative choices for science opinion leader by meriting

scores 1, 2, anij beside'selected names am4la schwa. roster. AU

other teachers on the rooter for limbs did not mark a score ore
assignadore of 4.: The individual teacher in each olementiri

whoa An Class 1 who received the lo went score datersdned V. summing

tha scores for each individual teacher was designated science opinion

leader for that school. In eaeh elementary school in Class 2 the indi-

vidual who received-the highest score was designated nonleader. In

cPses where two 'Oi'iore inddeldnals in any school attained the same score

fc._' either science opinion leader or nonleader, the individual who was
invited to participate in the Science Inservice Proven was chosen

randomIy. A sample cow of the questionnaire, Parts I and II, appears

in the appendixes.

al.ce...h.Racten Scale

The Bobiach Dogmatism Scale, Fora 14 was used to measure dogmatism.

It was adadniatered Wthe science opinion leaders from the Class 1

rcbcoas and the nonleaders from the Class 2 schools during the first/

hours of the SCience Inservice Program session. A sample of the Doematisa

Scales Form S in included in the appendixes.

The elementary teachers indicated disagreement or agreement with

each of the forty items an a scale ranging from minus three to plus three

with the zero point excluded in order to force responses toward disagree-

ment or agreement. This scale was converted, for scoring purposes, to a

scale by adding a constant of four to each item score. The total

is the sum of scores obtained on all items in the test. Scores mgy

range from140 to 280.

E, Rogers, Diffusion of Innovations, pp. 228-229.
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Rokeach reports that the reliabilities of the Dogmatism Scale, Form
E, range from .68 to .93.9 Table four shows the groups to which the Scale
was administered, the numbers of cases, the reliabilities, the means, and
the standard deviations.

Dogmatism scores were obtained for each Science Inservice Program
participant. The data obtained were used to test the null hypothesis 1.13:
scores on the Rokeach Dogmatism Scale are not significantly correlated with
chanki scores on a measure of level of adoption of science innovations among
participants in an inservice program conducted as a ,art of this study.

TABLE 14

LIABIL ITIES , MEANS, AND STANDARD DEVIATIONS OF DOGMATISM
SCALE, FORM E10

Number of
Items

140

Oroia

Number of
Cases

English Colleges 80
English iorkers 6o
Ohio State U. I 22

Ohio State U. II 28

Ohio State U. III 21

Ohio State U. IV 29
Ohio State U. V 58
Mich. State U. IV 89
VA domiciliary 80

24
17

Reliabili

.81
.73
.35
.74

.74
.68
. 71
.78

Mean
Standard
Deviation

152.8 26.2

175.8 26.0
142.6 27.6
143.8 22.1

142.6 23.3
141.5 27.8
141.3 28.2

26.6

NO

Minnesota Teacher Attitude Invent=

The Minnesota Teacher Attitude InventorE (MTAI) was used to determine
the type of social atmosphere or teacher-pupil motions a teacher maintains
in the classroom. Its value for this type of predic4on has been validated
by several authors including Cook, Leeds, and Calls and Stein and Hardy. 12

Cook, Leeds, and Callis, the authors of the Inventory, describe the
characteristics of desirable and undesirable teacher-pupil relations. A
desirable social relationship is described as follows:

90 Rokeach, The Open and Closed Mind, pp. 89-91.

10. Ibid.

11. Cook, Leeds, and Canis, Minnesota Teacher Attitude Inventory,
pp. 13-14.

12. Stein and Hardy, A Validation Study of the YTAI, np. 321-338.
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It is assumed that a teacher making at the high end of the

scale should be able to maintain a state of harmonious rela-
tions with his pupils characterized by mutual affection and

sympathetic understanding. The pupils should like the teach-

er and enjoy school work. The teacher should like tilt, child-

dren and enjoy teaching. Situations requiring disciplinary

action should rarely occur. The teacher and pupils should

work together in a social atmosphere of cooperative endeavor,
of intense interest in the work of the day, and with a
feeling of security growing from a permissive atmosphere
of freedom to think, act and speak one's mind with mutual
resp'tct for the feelings, rights and abilities of others.
Inadequacies and shortcomings in both teacher and pupils
should be admitted frankly as something to overcome, not

ridicule. Abilities and strecgths should be recognized
and used to the utmost for the benefit of the group. A
sense of proportion involving humor, justice and honesty

is essential. Group solidarity resulting from common goals

common understanding, common efforts, common difficulties,

and common achievements should characterize the class.

An undesirable social relationship is described as follows:

At the other extreme of the scale is the teacher who
attempts to dominate the classroom. He may be succ.ssfdl

and rule with an iron band, creating an atmosphere of ten-
sion fear and submission; or he may be unsuccessful and
become nervous, fearful and distraught in a classroom
characterized by frustration, restlessness, inattention,
laciof respect, and numerous disciplinary problems. In

either case both teacher and pupils dislike school work;
there is a feeling of mutual distrust and hostility. Both
teacher and pupils attempt to hide their inadequacies from

each other. Ridicule, sarcasm and sharp-tempered remarks

are common. The teacher tends to think in terms of his
status, the correctness of the position he takes on class-
room matters, and the subject matter to be covered rather

than in terms of what the pupils needs, feels, knows, and
can do.13

The:MTAI consists of 150 items. There are five possible answers

for each Ell. These are: strongly agree (SA), agree (A), undecided (U),

disagree (D), and strongly disagree (SD). The possible range of scores

on the NM is from plus 150 to minus 150. According to criteria estab-
lished the authors, each response in accordance with a positive
attitude statement has a value of plus one ane each response in accordance
with a negative attitude statement has a ware of minas one. For purposes
of scoring, this scale was converted to a zero to 300 scale by adding a
constant of 150 to each final,scOre. The instrument may be obtained from
the Psychological Corporation, J04 East 15th Street, New York, N.Y.

13. Cook, Leeds, and Canis, Minnesota Teacher Attitude Inventory,

P. 3.
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Two predictive validity coefficients were computed for Form A, MTAI.

On the basis of three criteria; rating of teachers by their peers, rat

of teachers by their principals, and rating of teachers by a specialist

in the area of teaching effectiveness, the coefficients were established

at r equals .59 and R equals .63.14 Norms have been established for

experienced teachers. Those for elementary teachers may be seen in Table five.

Scores on the MTLI were obtained for each Science Inservice Program

participant. The data obtained were used to test the null hypothesis H04:

scores on the Minnesota Teacher Attitude Inventory are not significantly

correlated with change scores on a measure of level of adoption of science

innovations among participants in an inservice program conducted as a part

of this study.

The MTAI and the Rokeach Dogmatism Scale were both administered to

participants in the Science Inservice Program which is described in the

next subsection.

THE SCIENCE INSERVICE PROGRAM

Sixty elementary teachers, thirty science opinion leaders from the Class 1

schools and thirty nonleaders from the Class 2 schools, -sere invited to a

Science Inservice Program jointly sponsored by the U.S. Office of Education

and Clarion State College. The invitations were accepted by forty-five

teachers; twenty-three science opinion leaders and twenty-two nOnleaders. The

program sessions were conducted on three consecutive Saturdays in March 1969

from 9 A.M. to 1 P.M. in Peirce Science Center at Clarion State College. The

purpose of the program was to involve the participants in experiences using

the science teaching techniques and materials of ten innovative investigations

characteristic of those produced by the three major elementary science

curriculum development projects. The following subsections describe the

program and the ten innovative restigamions.

Program Description

The Science Inservice Program consisted of three sessions conducted

and instructed by the investigator at Clarion State College on March 8,

March 15, and March 22, 1969. During each session the forty-five participants

were involved in several of ten innovative investigations. Each investigation

maa presented using the teaching techniques a0d materials recommended by the

developing program. Participants, working individually and in small groups

had experiences with the project materials and the methods of science. The

sessions stressed scientific inquiry, were relaxed and informal and were

characterized by much interaction and enthusiasm among the participants.

Using the project materials and equipment, the participants were encouraged

to explore, to discuss, and to ask questions. The investigator, acting as

program instructor, assumed the teaching role suggested for each investigation

by the developing project. Participants were encouraged to evaluate the

14. Ibid., p. 14.
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TABLE 5

PERCENTILE RANK EQUIVALENTS FOR RAW SCORE ON ME

laNNESOTA TEACHER ATTITUDE INVENTORY, FORM A.',

Percentile
Rank

/xperienced Elementary Teachers

Rural
Teachers

Systems with fewer
than 21 teachers

2 years 14. years
111 t

Systems with 21
or more teachers

a years li years
tra

99 112 110 107

95 91 88 98

90 76 76 90
80 62 64 72

75 57 56 67

70 51 5', 62

60 la 1 51

50 32 34 41

140 23 19 29

30 11 7 17

25 7 -3 12

20 -2 -7 4
10 -23 -21 -26

5 -38 -35 -30
1 -614 -67 -39

N

Mean
SD

332 118 102
29,7 29.2 37.0
38,1 38.6 39.4

108 114
98 103
87 100
714 88

69 82
63 79
52 70

43 60

33 49
22
16 36

7 22
-9 7

-27 -18
-148 -50

249 2147

40.1 55.1
37.2 36.7

1 5 . Ibid. , p. 9.

1

I

I

I

I

Ma.

O.
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investigations in terms of potential for use in their own classrooms.

Upon completion of all three sessions, the forty-five participants
had been involved in each of the ten selected elementary science
curriculum innovations in the manner silliqited by the developing project.
Attention had also been devoted to prepirifig the participants to use the
teaching methods and materials in their own classrooms. Following is an
outline of the program sessions as conducted.

Science Inservice Program

March 8, Session 1 - a. Alelcomei Program Overvie-T

b. Administration of Rokeach Dogmatism
Scale and 'innesota Teacher Attitude
Inventory.

c. Participant Involvement in Inves-
tigations A, El C

March 15, Session 2 - Participant Involvement in Inves-
tigations D, E, F, G

March 22, Session 3 - a. Participant Involvement in Inves-
tigations H, I, J

b. Program Summary

Although forty-five teachers participated in the inservice program,
only forty-one are actually included in the analyses. The data from four
participants, three science opinion leaders and one nonleader, had to be
cast oat. Two of the science opinion leaders heeded the advice of their
principals and were accompanied to the inservice program by several
fellow teachers from their schools. Since additional participants fram
the science opinion leaders' schools could affect both adoption andidiffu-
sion within the schools, it was necessary to disregard the data fr6b these
schools. One science opinion leader and' one nonleader who participated
in the inservice program failed to return the level of adoption posttest
thereby making it impossible to compute their level of adoption change
scores.

Description of Innovations

Ten innovative investigations from the three major elementary science
curriculum development programs were selected for inclusion in this study.
Each was chosen because it exemplified the objectives, techniques, and
materials advocated by the developing program. Each was included as a
part of one of the Science Inservice Program sessions.

Selected from Science--A Process Approach (AAAS) were Investiga i1ions
C, E, F, and J. Selected from the Elementary Science Study (ESS) were
Investigations B, I, and G. Selected from the Science Curriculum
Improvement Study (SCIS) were Investigations A, D, and H. Table six
lists the investigation topics and their project origins. A more complete
description of each may be found in Part I of the questionnaire located
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in the appendixes.

The ten innovations exhibit a number of specific characteristics.

Their adoption would require a voluntary individual decision by the

elementary teacher. Rogers terms such a decision as optional and

describes it as a type of decision made when an individual is free to

make a final adoption-rejection choice but may be iigluenced by the

norms of the social system in reaching a decision.10 The decision, by

an individual teacher, to use a class science investigation as a

teaching method is an example of an optional decision.

The innovative investigations have divisibility or may be tried on

a limited basis. It is not necessary to adopt them as a complete

package. As Rogers points out, "new ideas that can be tried on the

installment plan will generally be adopted more rapidly than innovations

that are not divisible."17 Marsh found that teachers adopted Physical

Science Study Committee (PSSC) physics more rapidly,becauiejthey could

incorporate it into their program a bit at a time.'° Thetkelected

innovations also lack complexity and exhibit high communicWility.
They are relatively easy to understand and use and the resuft's1;ay be

easily observed and communicated to other teachers.

To encourage the evaluation and trial of the ten investigations

in the participants' classrooms, each participant was swigied'irith a

take-home package of materiila,for each,ofthe;ten investigations. For

example, for investigation B:concerni4ielec*4ty and magnetism each

participant waiiprqviOedlyiitbaltake4ome packet: containing a dozen

flashlight cells, a &Zen bulbsOwe and insulated copper wire, fahne-

stock clips, and steel spikes. After each program session the partici-

pants received materials related to the investigations conducted during

that particular session. Each packet contained materials in sufficient

quantities for implementing the investigations in the participant's

own classroom. Additional materials and replacement it,)ms could be

obtained inexpensively from supermarkets, hardWares, five-and-ten

stores, and pet shops or could be brought from home. After having been
provided with investigative experiences and materials for the ten
investigations, each participant was then in a position to evaluate the

potential of the innovations and make a decision concerning a trial in

his own classroom.

16. EVerett M. Rogers, "Toward a New Model for Educational Change"
(paper presented at the Conference on Strategies for Educational Change,

Washington, D.C. November 8-9, 1965), P. 10.

17. Rogers, Diffusior of Innovations p. 131.

18. Paul E. Marsh, "Wellsprings of Strategy: Considerations Affec-

ting Innovations by the PSSC" in Innovations in Education ed. by

Matthew B. Miles (Teachers College, Columbia University, 1964)0 p. 265.
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COLLECTION OF DATA

Data collected in this thvestigation consisted of responses to the

following measures: a pretest-posttest level of adoption questionnaire,

a sociometric measure of science opinion leadership, the Rokeach Dogmatism

Scale, and the Minnesota Teacher Attitude Inventory. The following sub-

sections describe the procedures by which the measures were administered.

Selection of Element ag Schools

On December 2, 1968, the superintendent of schools in each county in

Region F was requested to provide information pertaining to the elementary

schools in his county. The information requested included names and

addresses of school systems and individual elementary schools, of adminis-

trative personnel, and of teachers in each individual elementary school,

including grade level taught. Two of the five superintendents had compiled

a directory including the information requested. The three others supplied

only the names and addresses of the school systems located within their

respective counties. In these counties a letter was sent to each chief

school administrator requesting the necessary information. Sample letters

to the county superintendents and chief school administrators are included

in the appendixes.

From the information supplied by the administrators, all elementary

schools in Region F having six or more regular classrooms were identified

and constituted the population of 112 schools from which thirty Class 1

and thirty Class 2 schools were drawn. The chief school administrators

and the elementary principals of the school districts in which the

sixty schools were located were contacted to obtain their cooperation in

the investigation. On January 9, 19690 each administrator received a letter

which described thei(rivistAgation and requested approval to proceed with the

study in his distriCt. 'he' letter description was very general to preclude

the possibility of participants making biased responses due to prior aware-

ness of the exact nature of the study. A sample copy of the letter to

administrators appears in the appendixes.

Administration of Questionnaire '_'arts I and II

After receiving administrative approval on January 24, 1969 all 618

teachers in the sixty Class 1 and Class 2 schools were sent a letter of

transmittal and a two-part questionnaire consisting of Part I, a pretest

measuring teacher level of adoption of ten selected innovative science

investigations, and Part II, a sociometric measure of science opinion

leadership based on a school-specific roster. Sample copies of the letter

of transmittal and questionnaire appear in the appendixes.

Each of the 618 teachers was requested to complete the questionnaire and

return it to the investigator. On February 10, 1969, a follawup letter

was sent to all teachers who had not responded to the first letter. A

total of 528 teachers or 85.4 per cent returned the questionnaire. Of those

returned, 492 or 79.6 per cent were fully completed and useable 3n the study.

Thirty-six of the responses could not be used, the major stated reason being

that the respondent did not teach science. Upon receipt of the useable
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questionnaires the scores were tabulated. Part I of the questionnaire

yielded data relative to the level of adoption of ten selected elemen-

tart' science curriculum innovations among teachers in the sixty schools

prior to the Science Inservice Program. Part II, the school- specific

sociormtric measure, revealed the identity of the science opinion

leaders and nonleaders in each of the sixty schools.

Measures Administered During the Inservice Program

Thirty elementary teachers from the Class 1 schools, identified as

science opinion leaders by responses on Part II, the sociometric

measure of science opinion leadership, were invited to participate in

the Science Inservice Program. Thirty nonleaders from the Class 2

schools, similarly identified by sociometric responses, were also

invited to participate in the inservice program. A total of forty-five

teachers; twenty-three science opiniOn leaders; rld twenty-two nonleaders,

participated in the program. The Rokeach Dogmatism Scale and the

Minnesota Teacher Attitude Inventory were adminiitered to the forty-five

participants during the first ninety minutes of the first Science

Inservice Program session on March 8, 1969. Scores on both of these

measures were correlated with the participants change scores on the

measure of level of adoption of the ten science innovations.

Administration of the Level of Adoption Posttest f

On4(ay 31, 1969 ten weeks after the completion of the'Science

Inservice Program, Part I of the level of adoption questionnaire,

administered now as a posttest, and a letter of transmittal were mailed

to all 492 elementary teachers in the sixty Class 1 and Class 2 schools

who had completed the pretest. Theposttest,was returned by 432 teachers

or 87.8 per cent of the teachers to whom it was sent. Useable returns

numbered 429. Table seven summarizes the numbers of questionnaires sent

and the totals and per cent of questionnaires returned.

TABLE 7

NUMBERS OF QUESTIONNAIRES SENT AND TOTALS AND PERCENT

.7 QUESTIONNAIRES RETURNED

rercenu

Total Total Percent Useable Useable

Questionnaire Sent Returned Returned Returns Returns

Questionnaire, Part I

Level of Adoption

Pretest ,618 528 85.4 492 79.6

Questionnaire, Part II
Sociometric Measure of

Science Opinion
Leadership 618 523 84.6 476 77.0

Questionnaire, Part I

Level of Adoption

Posttest 492 432 87.8 429 87.4
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After the respondents' posttest scores were tabulated, the pretest

level of adoption scores were subtracted, algebraical/y, from the post-

test level of adoption scores to yield change scores for the science

opinion leaders and nonleaders and for the teachers in their respective

schools. Change scores were computed for 20 science opinion leaders

and 134 teachers in the schools which they represented. Similar scores

were zonputed for 21 nonleaders and 119 teachers in tle schools which

they represented. The change scores this derived provided data

necessary to test the hypotheses set forth in this study.

MIMS OF DATA ANALISLS

The first two hypotheses concerning the differential levels of

adoption of science teaching innovations between the sciulice opinion

leaders and nonleaders and the differential levels of adoption between

the teachers in the schools which each group represented were tested

statistically by a Model I single classification, completely randomized

analysis of variance (anova) for unequal sarv5,- sizes.19 Prior to

testing hypotheses one and two a Student's t -test for uncorrelated

data had been applied to test the equality of the means of the pretest

level of adoption measure between the science opinion leaders and non-

leaders and between the teachers in the schools represented by each

group, Hypotheses three and four, concerning the correlations between

the insarvice program participants' change scores on a measure of

level of adop Lon and their scores on the Rokeach Dogmatism Scale and

on the MinnesoU Teacher Attitude Invent° wve each tested by a 2 X 2

contingence tab . The unadjuste =ire of I4 were calculated for

each test.c The level of significance at which all hypotheses were

tested was .05. Table eight summarizes the hypotheses tested and the

models used for data analyses.

RESULTS

A

The data collected by the methods described in the previous

section are presented and discussed in this section. The first sub-

section is devoted to a description of the t-te3ts which were employed

to test for significant differences in pretest level of adoption scores

between science opinion leaders and nonleaders and between the teachers

in their respective schools. Presented in each of the next subsections

are the results of the analyses of data which tested each null hypothesis.

The subsequent subsection includes a discussion of the results. Additional

data pertinent to the analyses are enbodied in the appendixes.

19. C. 7. Li, Introduction to Experimental Statistics. (New 'fork:

McGraw Book Company, f964), pp. 161-172.

20 5eorge Snedecor, Statistical Methods (Ares, Iowa: The

Iowa State University Press, 1956), pp. 217-222.
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COMPARISONS OF PRETEST LEVEL CF ADOPTION SCORES

Before hypotheses one and two were tested, analyses were conducted

to determine whether there were significant differences in pretest level

of adoption scores between the science opinion leaders and nonleaders

and between the teachers in the schools which each group represented.

Two separate t-tests for uncorrelated data were computed to determine if

the two groups were significantly different in their levels of adoption

before treatment.' A t-test was computed on the pretest level of adoption

scores of the twenty science opinion leaders and the twenty-one non-

leaders. A similar test was computed on the pretest level of adoption

scores of the 134 teachers in the Class 1 schools and the 119 teachers in

the Class 2 schools. The results supported that there were no signifi-

cant differences in the pretest level of adoption scores between,the
science opinion leaders and nonleaders and no significant differences in

the scores: between the teachers in the schools which each group represented.

The science' opinion leaders and the teachers in their schools showed no

particularradvantage over nonleaders and the teachers in their schools

with respect to pretest level of adoption scores. The original data rele-

vant to these analyses are included in the appendixes.

Presented in each of the following subsections are the results of

the analysis of data for ealvof the four hypotheses included in this

investigation. The original data pirtinent to the analyses are located

in the appendixes.

DIFFERENTIAL ADOPTION BETWEEN

SCIENCE OPINION LEADERS AND NONIMADENS

A science opinion leader is an elementary teacher in an individual

senol selected by his peers as the teacher from whom they would seek

aaeice and information concerning new science teaching methods and

uttering. A review of the literature concerting the adoptive behavior
of opinion leaders suggests that opinion Leaders generally adopt inno-

vations before nonleaders. Teachers designated as science opinion

leaders by their fellow teachers were expected to be more innovative than

teachers not so designated.

The null hypothesis Hot stated that science opinion leaders who
participated in an inservice program dealing with innovative science
materials and teaching tenbelqame would adopt no more of the innovations

than nonleakars who participated in the same program. A Model I single
classification, complete/7 randomized analysis of variance was used to

test hypothesis Hot. The results are summarized in Table nine.

The annisis failed to produce an F statistic that reached the
assigned level of significance. This leads one to conclude that science

1. George Simpson, Anna Poe, and Richard C. Lewontin, Quantitative

i2212111 (New York: Harcourt, Brace, and :iorld, Inc., 1960), pp. 172-156.
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opinion leaders who participated in an

innovative science teaching techniques
of the innovations than nonleaders who

program.

TABLE 9

inservice program dealing with

and materials adopted no more
participated in the same

ANALISI2 ar VARIANCE it -k POT THE CHANGE SCORES ON
A 1-EASURE 7 IEVEL 7 IIK'TTIOK SCaTCE Th'NOVATI:n5

a7.7::F7; SCIENCE OPINIX LEADERS ANDNT=DMS

Source of Variation df

1Between Groups

ss

57.14

F

1.28 !E

within :bongs 39 1736.61 44.53

Total L0 1793.75

F 05 9 '
(1 19) = 4.09

.

9.
(1 39) = 7.3301

DIFFEREMTAL ADP:710.!: =:1-12,".." 'TEACHERS. I!: F. CHX1,11. =T PRE BY

SCIENCE cPIKIon LRATE S AND TEACHERS aEPRESEN= BY 1;XLEADERS

Research evidence appears to indicate that the personal influence
exerted by opinion leaders affects the adoption decisions of others. The

adoption of science curriculum innovations by a science opinion leader
may encourage and stimulate the adoption of the innovations by other
teachers within his school. The null hypothesis Ho2 stated that
teachers from schools which were represented in a science inservice
program by splence opinion leaders would adapt no more of the science
teaching innovations than teachers from schools which were represented
in the same inservice program by nonleaders. A Yodel I single class-
ification, completely randomized analysis of variance was used to test
hypothesis H02 and Table ten summarizes the results.



TABLE 10

ANALYSIS OF VARIANCE DATA FOR THE CHAMGE SCORES ON A MEASURE ar LEVEL OF

ADOPTTOK OF SCIENCE INNCP/ATIONS BETWEEN TEACHERS IN SCHOOLS REPRESENTED HT

SCIENCE OPINION LEADERS AND TEACHERS IN SCHOOLS REPRESENTED BT NONLEADERS

Source of Variation df

Between groups 1

Within groups 251

Total 252

SS MS

38.148 38.48

9692.69 38.62

1* -971--

0.99615

F (1,251) = 3.88
.05

F
.01

(1
2
2c1) = 6.75

The analysis did not produce an F statistic that reaches the

assigned level of significance; therefore, it may be concluded that teachers

from schools which were represented in a science inservice program by

ecience opinion leaders adopted no more of the science teaching innovations

than teachers from schools which were represented in the same inservice

program by nneleaders.

CORRELATION BETWEEN THE ROKEACH DOGMATISM SCALE AND

CHANGE IN LEVEL CF ADOPTION

According to Rokeach, a person's receptivity to new ideas is a

function of a personalty variable known as dogmatism.2 A closed-oinded

or highly dogmatic person is less likely to accept new ideas than an

openminded or by dogmatic person. A highly dogmatic person resists

change 'while a low dogmatic person is more open to change. Knowledge

about a person's degree of dogmatism may enable predictions about his

behavior in the adoption of innovations. The level of adoption of science

teaching innovations may change more for elementary teaches who score

low on the Rokeach Dogmatism Scale than for teachers 'wt wore highe

4ing the mean score on the Rokeach Dogmatism Scale and the can

change' i1 level of adoption as mid-points, the forty-one inserrice
program' participants were dichotomized into high and low groups on both

measursSand the results were cast on a 2 12 contingency table. The

2. Rokeach, The en and Closed Min4s pp
,eN

.214"*".",



2 X 2 contingency table was employed to test null hypothesis Ho which

stated that scores on the Rokeach Dogmatism Scale are not significantly

correlated with change scores on a measure of level of adoption of science

teaching innovations among participants in an inservic e program conducted

as a part of this study. The unadjusted chi-square value was computed.

The results are summarized in Table eleven.

TABLE 11

2 X 2 CONTINGENCY TABLE ANALYSIS CF Tiih CORRELATION BEWESN SCORES ON THE

ROKEACH DOGMATISM SCALE AND CHANGE IN LEVEL CF ADOPTION OF SCIENCE

INNCVATIONS

Change in Level of Adoption

Scores on
Rokeach

Dogmatism High Low

Scale

High 6 114 20

Low 13 8 21

19 22 141

X2 = 14.19

df = 1 0.05> P '0.025

The resulting chi-square value demonstrated significance at the
0.05 level; therefore, one may conclude that scores on the Rokeach

Dogmatism Scale are significantly correlated ith change scores on a

measure of level of adoption of science innovations among participants
in an inservice program conducted as a part of this study.

CORRELATION BEWEEN Ta MINNESOTA TEACFER ATTITUDE INVENTORY AND CHANGE
IN LEVEL OF ADOPTION

The use of new science curriculum techniques and materials requires
a classroom social atmosphere characterized by interaction and cooperation

between pupils and between pupils and teacher. A teacher calmitted to the

innovations must create a climate of permissiveness necessary to support

free inquiry. Pupils must be encouraged, guided, and questioned in open-
ended investigations which involve them in the utilization of science

processes. Teacher adoption of science curricula innovations, therefore,
may be dependent upon the type of social atmosphere maintained in their



classrooms. Teachers who do not view pupil inquiry and freedom as a threat

might adopt the innovations more readily than teachers who are more

dominating and restrictive. Since the rgEemielEnELEIJJENLJDEE
has long been used as a predictor of the type of social atmosphere a

teacher maintains, it was speculated that teachers who scored high on the

MTAI (indicating their capability in establishing cooperative and mutual

glitionshice with their pupils) would change more on the measure of level

of adoption than teachers who scored low on the MTAI (indicating a more

dominating and authoritative classroom behavior).

The mean score on the MTAI and the mean change on level of adoption

were used as mid-points to atomize the forty-one inservice program
participants into high and low groups on each measure. The results were

cast on a 2 I 2 contingency table, The table was used to test null

hypothesis ko scores on the MTAI are not significantly correlated with

change scoreron a measure of iwu of adoption of science innovations
among participants in an inservice program conducted as a part of this

study. The unadjusted chi-square value was calculated. Table twelve

summarizes the results of the analysis.

Since the chi-square value failed to reach the assigned level of

significance, it may be concluded that scores on the MTAI are not signifi-
cantly correlated with change scores on a measure of Tala of adoption of
science teaching innovations among participants in an inservice program

conducted as a part of this study.

TABLE 12

2 12 CONTINGEWY TABLE ANALYSIS CF THE CORRELATION BETWEEN sccem ON THE
MINNESOTA TEACHER ATTITUDE INVENTORY AND CHANGE IN

LEVEL CF ADOPTION CF SCIENCE INNOVATIONS

Change in Level of Adoption

Scores on High Low

MTAI

High 9 12 21

Low 10 10 20

19 22 41

12 = 0.21

df = 1 0.9>P>0.5

Table thirteen summarizes the data analyses for the four hypotheses
tested in this study. The findings are discussed in the following subsection.
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DISCUSSION OF THE FINDINGS

The purpose of this exploratory stud7 yao to examine a diffusion

strategy for science education which employed teacher opinion leaders

and teachers selected on the basis of scores on certain social-

peychological measures to adopt and spread innovations in science

edeeation methods and materials. It was generally hypothesized that

if such persons could be identified and encouraged to adopt science

teaching innovations such as those produced by the science curricuLun

projects, then their adoption might etinulate other teachers within

their schools to adopt and diffuse the innovations. The findings of

each hypothesis analyzed in the study are discuesed in the subsections

which follow.

Differential Adoption Leaders

Table nine demonstrated that science opinion leaders who partici-

pated in an inservice program dealing with innovative science teaching

techniques and materials adopted no more of the innovations than

nonleaders who participated in the sate program. The analysis of the data

indicated that the identification of science opinion leaders and the

concentration of inservice efforts upon them offerano advantage for

gaining the adoption of science teaching innovations in the population

exaxined in this study. Perhaps thie 2inding was due to nor regarding

change in general which existed in the population prior to the study and

which logy have acted az an intervening variable between change in adoption

level and science opinion leadership. The two theoritical types of norms

usually described in the literature are traditional and modern. A modern

orientation is usually associated with acceptance of innovations whereas a

traditional orientation is not. Rogers has pointed out that the norms

of a social system affect an individeal's decision to adopt or not adopt

innovations. He cites considerable eepirical evidence which suggests that

individnals in nodern szstene are more likely to change than individuals

in traditional gystems. Furthermore, it was reported in Introduction of

this study that opinion leaders conform more closely to social system norms

than the average member. Eeidence was also cited which noted that opinion

leaders in traditional ,stems were relatively less innovative than non-

leaderso Although measurements of Region F's norms for orientation to change

in general were not included as a part of this study, the area from which

the population was drawn can be described as traditional. The five counties,

if considered as a homogenous eocial system. are isolated from major cities,

sparsely settled, have declining populations, and are generally economically

depressed. Schools are not wealtny and expend most of their resources to

'*intain the status quo. Teachers are local rather than cosmopolite. if

it can be assumed that the prier state norms of Region F are traditional

and not oriented to change and that such norme determine the innarativeness

of opinion leaders, then it might reasonably be expected that science

opinion leaders would not deviate very much from the system's norms.

Furthermore on the ,measure of level of adoption employed in this study

the mean change scores for the twenty science opinion leaders and twenty-

one nenleadere were, respectively, 43.4 and +10.8 ant of scores which

7717;;;;Tirmsion of Innevations pp. 57-75.
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ranged from -2 to +214. The mean change scores may suggest that the

science opinion leaders have been less innovative than the nonleaders -

a characteristic of traditional systems. It would be interesting and

worthwhile to compare the findings of this study with one replicated in

an area with previously identified modern norms for change.

Differential Adoption Between Teachers in Schools Represented Science

111.----1-E.11.22.5.--ieri-andTeachersintedN°111eaciers

The analysis of data depicted in Table ten indicated that teachers

from schools which were represented in a science inservice program by

science opinion leaders adopted no more of the science teaching innova-

tions than teachers from schools which were represented in the same

inservice program by nonleaders. Several factors may have contrib- to

these findings. The sociometric measure of science opinion leadel

employed in this study requested the respondent to indicate the colleagues

to whom he would go for advice or information about newly developed methods

and materialrnr teaching science. It is quite possible that teachers

nmy look upon other teachers as leaders in science but seldom if ever

actually obtain such information from them. Such a break in the

communication network would certainly inhibit the spread of innovations

within a school and would apply more or less equally to both groups.

A related factor is suggested by Lippitt who indicates that teachers

are reluctant to share with their colleagues. In a study of ten elementary

and secondary schools in Michigan, he found that colleagues in the same

building did not share their classroom innovations.0 Such a lack of open-

ness of communication restricts the sharing of ideas and suppresses support

for innovations which merit evaluation. A similar lack of communication

may have been operative in this study and may have been an inhibiting

factor preventing diffusion among both groups of teachers. Such a

possibility may be worth considering in a future study.

Another factor which should be considered is the length of time

required for teachers to pass through the adoption process. Such time

may be measured in terms of days, months, or years. Although the

innovations included in this study were deliberately selected because

they could easily be adopted in a relatively short time period, it is

quite possible that not enough time was permitted to elapse between the

introduction of the innovations and the final measure of their adoption.

The diffusion period required for an innovation to reach complete adoption

is, at least partly, a function of the length of the adoption period for

individual adopters. As the adoption period becomes proportionately

longer for individual teachers, the diffusion period will likely become

proportionately longer.

In consider=s a similar factor related to time, reference is made

to Figure One, Tlie Normal Diffusion Curve, inoluded in the Introduction.

It is noted that the S-shaped curve includes a gradually ascending first

4. Ronald Lippitt, "The Youth Culture, The School System, and The

Socialization Community," in Albert j. Reiss (ed.) Schools in a era/K1LE

22211 (New York: The MacMillan Company, 1966)) P7-103.
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portion, a rapidly ascending second portion, and a gradual leveling off

at complete adoption. Tt is quite possible that acceptance of the science

teaching innovations had not yet laegun to occur at the increased rate

depicted by the second portion of the curve, thereby resulting in a pre-

mature estimate of diffusion. It appears evident that the time duration

in both the adoption and diffusion processes merits further study.

Correlation Between the Rokeach Dogmatism Scale and nange

in Level of 41122112a

The 2 X 2 contingency table analysis shown in Table eleven revealed

a Chi-square value significant at the 0.05 level. The data analysis indi-

cated that scores on the Rokeach Dogmatism Scale are significantly corre-

lated with change scores on a measure of level of adoption of science

teaching innovations among participants in an inservice program conducted

as a part of this study. It appears that an inverse relationship exists

between scores on the Rckeach Dogmatism Scale and change in level of

adoption of science teaching innovations. Most teachers who scored high

on the Rokeach Dogmatism Scale scored low on change in level of adoption

Most teachers who scored low on the Rokeach Dogmatism Scale scored high on

change in level of adoption. Although the null hypothesis was rejected, it

should be noted that due to the exploratory nature of the study and the

relatively small sample size and low cell frequencies involved in the analysis,

the findings should be regarded as tentative. The findings do indicate, however,

that the relationship between dogmatism and the adoption of innovations is

certainly worthy of further exploration.

Correlation Between the Minnesota Teacher Attitude Inventor
on

Since the Chi-square value depicted in Table twelve did not achieve

the assigned level of significance, it was concluded that scores on the

Minnesota Teacher Attitude Invento are not significantly correlated with

change scores on a measure of level of adoption of science teaching

innovations. Although the MTAI may be used to measure classrocm social

atmosphere, no evidence exists to support the contention that the instru-

ment may also be used to predict whether s teacher will adopt modern

science curriculum innovations. The MTAI was designed to measure a single

teacher attribute; however, the implicit assumption that all 150 items do

in fact mpasure a single unitary trait has been questioned by Horn and

Morrison. 2 Their factor-analytic study of the MTAI yielded evidence

which suggested the existence of five covarying patterns of items rather

than the single dimens ion. Perhaps a productive area for further research

would be to explain the relationship of each of the factors to the

adoption of science teaching innovations. Consideration could also be

given to the use of parcel factor analysis, as described by Cattell and

Horn,6 to tie together in a priori scales small subsets of items parti-

cularly related to the teaching behavior associated with the science

curriculum innovations.

John L. Hine.' and V. Lee Morrison, "Dimensions of Teacher Attitudes,"

Journal of EducatimpLany2212a, LVI (1965), pp. 118-125.

6. R. B. Cattell.and J. Horn, "An integrating Study of Factor Structure

of Adult Attitude - Interests," Genetic PsE21/12222numphs, LXVLL (1963),

pp. 89-149.
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CONCLUSIONS

The general intent of this investigation was to explore a diffusion

strategy for science education. The purpose was two-fold. The first was

to determine whether teachers designated as science opinion leaders

adopted and diffused more innovations in science education methods and

materials than teachers not designated as science opinion leaders. The

second was to determine whether the adoption of the innovations was

significantly correlated with scores achieved by teachers on either the

Rokeach Dogmatism Scale or the Minnesota Teacher Attitude Invents!".

The following findings were established on the basis of the data

analyzed and presented in this study.

1. There were no significant differences in pretest level of

adoption Scores between the science opinion leaders and non-

leaders or between the teachers in the schools which each

group represented.
+1,

2. Science opinion leader., who participated in an inservice program

dealing with innovative science teaching techniques and materials

adopted no more of the innovations than nonleaders who partici-

pated in the same program.

3. Teachers from schools which were represented in a science

innervice program by science opinion leaders adopted no more

of the science teaching innovations than teachers from schools

which were represented in the same inservice program by

nonleaders.

L. There was a significant correlation between scores on the

Rokeach Dogmatism Scale and change scores on a measure of

level of adoption of science teaching innovations among

Participants in an inservice program conducted as a part of

this study.

5. There was no significant correlation between scores on the

Minnesota Teacher Attitude Invento and change scores on a

measure o level of adoption of science teaching innovations

among participants in an inservice program conducted as a

part of this stud.

On the basis of these findings, the following conclusions appear

warrented.

1. The adoption of science teaching innovations by science opinion

leaders and the teachers in their respective schools did not

differ significantly from nonleaders and the teachers in their
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respective schools. In the population studied, it appears that

the adoption and diffusion of science teaching innovations 3ould. not be

plated by selecting science opinion leaders as targets of

innovational input and concentrating science inscrvice activities

upon them.

2. The data analysis showed a significant correlation between scores

on the Rokeach Dogmatism Scale and change in level of adoption of

science teaching innovations among science inservice program

participants. Most teachers who scored high on the dogmatism

scale scored law on change in adoption level. Most teachers who

scored low on the dogmatism scale scored high on change in adoption

level., It appears that a negative correlation exists between

dogmatism and the adoption of science teaching innovations. Although

this fi ling should be regarded as tentative, the possibility of

selecting low dogmatic teachers as points of innovational input

deserves to be explored further.

3. Among the science inservice program participants, no significant

correlation existed between scores on the Minnesota Teacher

Attitude Inventory. and change in level of adoption of science

teaching innovations; therefore, it must be concluded that the

Minnesota Teacher Attitude Inventory offers little promise as a

tool for predicting whether elementary teachers will adopt science

teaching innovations.

RECOMMENDATIONS

A significant gap exists between the development of science teaching

innovations and their implementation in elementary schools. Additional

research on the adoption and diffusion processes can narrow the gap by

providing a base of empirical evidence upon which diffusion strategies

can be built. The recommendations for future research included in this

section are based upon the findings and conclusions of this study and on

impressions acquired by the writer as the study was conducted.

1. Although traditional and modern norms for accepting innovations

have been described and measured in areas such as rural sociology

and anthropology, little is known about how they affect the

adoption of innovations in education. Attention should be devoted

to developing techniques for determining whether a school system's

norms for accepting innovations are traditional or modern, how

they got that way, and what effect they have upon the adoption

and diffusion of innovations by teachers within the system.

2. The effect of teacher- administrator relationships on the
adoption and diffusion processes needs to be examined. Dis-
cussions with teachers during the study revealed a concern for
how their principals would react to the use of the innovations

in their classrooms. Some teachers expressed a reluctance to
use innovations in which pupils were free to become actively

engaged in science investigations, discussions, or explorations
because they feared that their principals would not look favorably
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upon the apparent disorder associated with such methods. An
attempt should be made to ascertain the relationship between the
various roles that an elementary principal may play and the
adoption decisions of his teachers. Are innovations mcre
successfully implemented when the nriacipal introduces the
innovation and actively supports it than when he assumes a neutral
or negative stance? If a teacher's perceptions of the principal's
expectations affect his adoption decisions, does evidence exist
to substantiate the perceptions or are they really manifestations
of the teacher's own psLcFological barriers to change?

3. Future research should also focus upon methods for selecting
science opinion leaders. Is the sociometric technique employed
in this study a more effective technique than selection by
judges' ratings or by the self-designation technique? Why are
cfartain teachers chosen as science opinion leaders and do they,
in fact, function as opinion leaders or do they exist in name
only? Perhaps a more sensitive instrument should be devised to
identify science opinion leaders.

4. Since the diffusion of innovations depends upon the flow of
communications the school communication channels and processes
should be investigated. Perhaps elementary teachers do not
communicate with each other about the teaching and learning
that takes place in their classrooms and, therefore, do not know
what their colleagues are doing. If a ccamunication network
does exist within a school, what is the relationship between
the characteristics of the innovations introduced into it and
the time required for diffusion?

S. Social-psychological instrumnts other than those utilized in
this study could be employed or developed in an attempt to
identify teachers who could serve as focal points for the intro-
duction of science education innovations. Perhaps a specific
instrument could be devised with the capability of predicting
with reasonable accuracy whether a teacher would adopt science
curriculum innovations.
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GLOSSARY

Adoption is a decision to continue full use of the

innovation in the future.

Adoption process is the mental process through which an

individual passes 67)m first hearing about an innovation to final

adoption. The adoption process is conceptualized in five stages or

levels: awareness, interest, evaluation, trial, and adoption.

Change agent is a professional person who attempts to

influence adoption decisions in a direction that he believes is

desirable.

Classroom social atmosphere is the teacher-pupil interpersonal

relationship which prevails in a classroom, i.e., teachers establish

cooperative and mutual relationships with their students or they are

dominating and authoritarian in their behavior.

Diffusion is the process by which an innovation spreads.

Diffusion process is the spread of a new idea from its source

of invention or creation to its ultimate users or adopters.

Dogmatism is a personality variable which governs the person's

receptivity to new beliefs about ideas, people, and places, and

included the person's ability to evaluate information pertaining to

each cf these areas on its own merit.

Elemental; science curriculum innovation is a newly developed

method or Ae.erial for teaching science in the elementary school

produced 1y an elementary science curriculum development project

such as Science--A Process Approach, Elementary Science Study, or

Scienra Curriculum Improvement Study.

Innovation is an idea perceived as new by an individual.

Level of adoption is the particular stage in the adoption

process at which an individual is located at a given point in time.

The level of adoption is indicated by one of the five stages:

awareness, interest, evaluation, trial, and adoption.

Nonleader is a teacher in an individual elementary school
from whom other teachers do not seek advice and information about

newly developed methods and materials for teaching science.

Science opinion leader is a teacher in an individual
elementary school from whom other teaches seek advice and information

about newly developed methods and materials for teaching science.
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APPENDIX A

INSTRUMENTS USED TO GATHER DATA
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GENERAL INFORMATION

A. Name of respondent (Miss) (Mrs.) (Mr.)

B. Name and address of school in which you teach

C. Circle the grade level which you teach K 1 2 3 I. 5 6

D. Have you ever attended a workshop, in-service program, or
specifically for science? Yes No

E. When this study is completed, would yca like to receive a

the results? Yes No

institute

summary of

GENERAL IMTRUCTIONS: This questionnaire is composed of two parts:

Part I and Part II.

Part I consists of descriptions of ten elementary science investi-

gations lettered A through J. You are invited to read each description

and decide which one of the seven statements at the top of the page best

describes your present feeling about and/or use of the investigation.

Indicate that statement by circling one of the numbers which appears like

this 1 2 3 14 5 6 7 for each description. For example, if after reading

the description of investigation A and the statements at the top of the

page, you decide that you hadn't heard of investigation A before you would

then circle the number 1. However, if you are using or have used

investigation A in your clasts.room but haven't decided if you'll use it

'gain in the future, you would circle the number 6.

Part II requests that you place the numbers 1, 2, and 3 beside the

names ( i ti_.uals Ili your school to whom you would go for advice and

informatlu, _,ncerning newly developed methods and materials for teaching

science in the elementary school.
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PART I

Statements

1. This investigation is new to me; I hadn't heard of it before.
2. I've heard or read of this investigation, but haven't given it

much thought.
3. I am considering using this investigation in my classroom, but

haven't reached any conclusion on its value.
4. I doubt that this investigation would be of much value to me

in my teaching situation.
5. This investigation looks promising for my teaching situation, but

I haven't tried it yet.
6. I have used or am using this investigation in my classroom, but

I haven't yet decid'd if I'll use it again in the future.
7. T have uned or am using this investigation in my classroom, and

I intend to use it again in tho future.

Description of Investigation A

This investigation concerns relativity or the positions and motions
of objects Telative to other objects. It involves the use of an artificial
observer, Mr. 0, who is made of paper and is shaped like this . For
the children, Mr. 0 becomes a central reference object. The position
of any other object either at rest or in motion is descmbed relative to
Mr. O. Children are involved in individual or group activities such as
discussing Mr. 0's relative position, cutting out Mr. 0 figures, and
manipulating Mr. 0's position relative to other objects.

Directions: Please circle the one number at the left which corresponds
with the statement at the top of the page which best
describes your present feeling about and/or use of

1 2 3 14 5 6 7 Investigation A.

DescriptiaL)f Investi&ation B

This investigation involves children in the study of electricity and
magnets. Children work individually, in pairs or in small groups using
materials such as flashlight cells, bulbs, wire, tape and nails. They
investigate such things as ways to light a bulb using only a cell, a bulb,
and a wire; what happens when more than one cell or bulb is used; and how
to construct and use a simple electromagnet.

Directions: Please circle the one number at the left which corresponds
with the statement it the to of the page which best

describes your present feeling about and/or use of
1 2 3 4 5 6 7 Investigation B.
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Statements

1. This investigation is new to me; I hadn't heard of it before.

2. I've heard or read of this investigation, but haven't given it

much thought.
3. I am considering using this investigation in my classroom, but

I haven't tried it yet.
4. I doubt that this investigation would be of much value to me in

my teaching situation.
5. This investigation looks promising for my teaching situation, but

I haven't tried it yet.
6. I have used or am using this investigation in my classroom, but

I haven't yet decided if I'll use it again in the future.

7. I have used or am using this investigation in it classroom, and

I intend to use it again in the future.

Description of Investigation C

The intention of this investigation is to encourage pupils to make

carefUll conscious reasoning about observations. The children must infer

the characteristics of objects they cannot see. Objects such as chalk,

pencils, marbles, erasers, pins, spoons, tacks, or stones are placed in

containers such as cigar or shoe boxes. Children working in small groups

observe, discuss, or infer the characteristics and identity of the objects

in the boxes on the basis of hearing, touching, or lifting, smelling, etc.

Directions: Please circle the one number at the left which corresponds

with the statement at the top of the page which best

describes your present feeling about and/or use of

1 2 3 4 5 6 7 Investigation C.

Description of Investigation D

This investigation involves children in the study of the life cycles

of flowering plants. Fruits such as tomatoes or bean and pea pods are

examined and identified as sources of seeds. Children examine and count

raas, corn, beans, or sunflower seeds. The seeds are germinated and the

early growth of the embryo plant is observed. Seeds are planted in small

drinking cups and children observe, discuss, measure, and record the

growth and development a plants.

Directions:

I 2 3 14 5 6 7

Please circle the one number at the left which corresponds

with the statement at the top of the page which best

describes your present feeling about and/or use of

Investigation D.
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Statements

1. This investigation is new to me; I hadn't heard of it before.
2. I've heard or read of this investigation, but haven't given it

much thought.
3. I am considering using this investigation in my classroom, but

haven't reached any conclusion on its value.
4. I doubt that this investigation would be of much value to me in

my teaching situation.
5. This investigation looks promising for my teaching situation, but

I haven't tried it yet.
6. I have used or am using this investigation in my classroom, but

'I haven't yet decided if I'll use it again in the future.
7. I have used or am using this investigation in my classroom, and

I intend to use it again in the future.

Description of Investigation E

In this investigation, the children are given several common substances
such as talcum powder, baking soda, and cornstarch which, on preliminary
observation, seem alike. They are asked to treat them with other substances
such as water, white vinegar or an iodine solution, to observe their behavior,
and to record the data for fdture reference. The data are then used by the
children in identifying known materials, and subsequently in the identifica-
tion of a substance that is unknown to them.

Directions: Please circle the one number at the left which corresponds
with the statement at the top of the page which best
describes your present feeling about and/or use of Investi-

1 2 3 4 5 6 7 gation E.

Description of Investigation F

This investigation involves children in observing and measuring human
reaction time. A piece of paper, yardstick, or meterstick is held between
the thumb and fingers of a child and is then released. A measurement is
then made of how far the paper or stick dropped before it was caught.
Reaction times to such signals as light, sound, and touch are subjects of
measurement. The children work together in small groups dropping and
measuring, identifying variables, and providing controls.

Directions: Please circle the one number at the left which corresponds
with the statement at the top of the page which best describes

1 2 3 4 5 6 7 your present feeling about and/or use of Investigation F.
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Statements

1. This investigation is new to me; I hadn't heard of it before.

2. I've heard or read of this investigation, but haven't given it

much thought.
3. I am considering using this investigation in my classroom, but

haven't reached any conclusion on its value.

4. I doubt that this investigation would be of much value to me in

my teaching situation.
5. This investigation looks promising for my teaching situation, but

I haven't tried it yet.
6. I have used or am using this investigation in my classroom, but

I haven't yet decided if I'll use it main in the future.

7. I have used or am using this investigation in my classroom, and

I intend to use it again in the future.

Description of Investigation G

In this investigation children observe and experiment with realworms.

Mealworms are the larvae of grain beetles, Tenebrio molitar, and grow to

about one inch long and one-eighth inch in ciameter. Children make

undirected observations of the mealworm or seek to answer questions such

as: Can a mealworm see? How do mealworrs follow walls? How do they find

a pile of bran? How can a mealworm be made to back up? In their attempts

to solve these problems the pupils devise experiments, observe, measure,

keep records, design and build simple equipment, attempt to control

variables, and draw conclusiohs.

Directions: Please circle the one number at the left which corresponds

with the statement at the top of the page which best describes

1 2 3 4 5 6 7 your present feeling about and/or use of Investigation G.

Description of Investigation H

In this investigation children are involved in classification and

serial ordering. Objects or materials such as sandpaper, corks, wood,

rocks, or minerals are grouped or classified on the basis of properties

such as shape, size, color, or texture. Children work individually or

in small groups observing and describing properties, developing classi-

fication systems, and ranking objects according to the degree to which

they possess a certain property.

Directions: Please circle the one number at the left which corresponds

with the statement at the top of the page which best describes

1 2 3 4 5 6 7 your present feeling about and/or use of Inv-stigation H.
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Statements

1. This investigation is new to me; I hadn't heard of it before.

2. I've heard or read of this investigation, but haven't given it

much thought.
3. T am considering using this investigation in wclassroom, but

haven't reached any conclusion on its value.

4. I doubt that'this investigation would he of much value to me in

my teaching situation.
5. This investigation looks promising'for my teaching situation, but

I haven't tried it yet.
6.'1 have used or am using this investigation in my classroom, but

I haven't yet decided if I'll use it again in the future.

7. I have used or am using this investigation in my classroom, and

I intend to use it again in the future.

Description of Investigation I

This investigation involves children in some simple experiments with

eyedroppers and liquids such as water, soapy water, cooking oil, vinegar,

etc. Liquid properties such as density, viscosity, surface tension, adhesion,

and cohesion are isolated and explored. Individuals or small groups of

children perform such activities as observing drops of different liquids,

investigating the way different surfaces affect the size and shape of drops,

determining if different liquids make different drop prints or if the

distance a drop falls makes a difference in the size of the print, conducting

"races" with different liquids on slanted waxed paper, and investigating

what happens if a small piece of aluminum foil, cork, or toothpick has

been placed on top of a "heap" of liquid. They discuss their observations

and ideas and devise ways of testing to find out if their ideas are right.

Directions: Please circle the one number at the left which corresponds

with the statementat the top of the page which best describes

1 2 3 4 5 6 7 your present feeling about and/or use of Investigation I.

Description of Investigation J

In this investigation the children observe, describe, and measure the

motion of bouncing balls. Children work in small groups using assorted

balls such as sponge rubber, ping-pong, or super balls. One child drops

the ball while the others measure, discuss, and record data. They predict

and determine the relationship between drop height of a ball to its

bounce height and may construct bar graphs to show this relationship.

Directions: Please circle the one number at the left which corresponds
with the statement at the top of the page which best describes

1 2 3 14 5 6 7 your present feeling about and/or use of Investigation J.
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ROKEACH DOCY.ATIEM

The following is a study of what 4.,h ,aneral public
thinks and feels about a number of impa-: ,rt social and
personal questions. The best answer to ;11 statement below
is your personal opinion. We have triei o cover many
different and opposing points of view; ) , may find your-
self agreeing strongly with some of th,, tatements, disa-
greeing just as strongly with others, 7,,r - perhaps uncertain
about others; whether you agree or dis=rree with any state-
ment, you can be sure that many people :;e1 the same as

you do.

Mark each statement in the left 111,;-:gin according to how

much you agree or disagree with it. ',::ase mark every one.

Write +1, +2, +3, or -1,
in each case.

-2, -3, depending on how you feel

+1: I AGREE A LITTLE -1: i DISAGREE A LITTLE

+2: I AGREE ON THE WHOLE -2: I DISAGREE ON THE WHOLE

+3: I AGREE VERY MUCH -3: I DISAGREE VERY MUCH

Reprinted from THE Ot.'l AND CL'iSED MIND by Milton Rokeach,
(Dogmatism Scale, Form E, pp. 72-80), c 1960 by Basic Books,
Inc., Publishers, New York.

69



Write +1 P +2 P
3, or -1, -2, -3, depending on how you feel in each case.

+1: I AGREE A LITTLE -1: I DISAGREE A LITTLE

+2: I AGREE ON THE WHOLE -2: I DISAGREE ON THE WHOLE

+3: I AGREE VERY MUCH -3: I DISAGREE VERY MUCH

IMINIMMIONNIMINs

.111111MMEMINNIND

fiIMI

1. The United States and Russia have just about nothing in common.

2. The highest form of government is a democracy and the highest
form of democracy is a government run by those who are most
intelligent.

3. Even though freedom of speech for all groups is a worthwhile
goal, it is unfortunately necessary to restrict the freedom of
certain political groups.

4* It is only natural that a person would have a much better
acquaintance with ideas he believes in than with ideas he

opposes.

5. Man on his own is a helpless and miserable creature.

6. Fundamentally, the world we live in is a pretty lonesome place.

7. Most people just don't give a "damn" for otherq.

8. I'd like it if I could find someone who would tell me how to
solve ny personal problems.

9. It is only natural for a person to be rather fearful of the
future.

10. There is so much to be done and so little time to do it in.

11. Once I get wound up in a heated discussion I just can't stop.

12. In a discussion I often find it necessary to repeat myself several
times to make sure I am being understood.

13. In a heated discussion I generally become so absorbed in what
I am going to say that I forget to listen to what the others
are saying.

14. It is better to be a dead hero than to be a live coward.

15. While I don't like to admit this even to myself, my secret
ambition is to become a great man, like Einstein, or Beetoven,
or Shakespeare.

16. The main thing in life is for a person to want to do something
important.

70



Write +11 +21 +31 or -11 -2, -3, depending on how you feel in each case.

+1: I AGREE A LITTLE -1: I DISAGREE A LITTLE

+2: I AGREE ON THE it HOLE -2: I DISAGREE ON THE WHOLE
+3: I AGREE VERY MUCH -3: I DISAGREE VERY MUCH

17. If given the chance I would do something of great benefit to
the world.

18. In the history of mankind there have probably been just a
handful of really great thinkers.

19. There are a number of people I have come to hate because of
the things they stand for.

20. A man who does not believe in some great cause has not really
lived.

21. It is only when a person devotes himself to an ideal or cause
that life becomes meaningful.

22. Of all the different philosophies which exist in this world there
is probably only one which is correct.

23. A person who gets enthusiastic about too many causes is likely
to be a pretty "wishy-washy" sort of person.

2I. To compromise with our political opponents is dangerous because
it usually leads to the betrayal of our own side.

25. When it comes to differences of opinion in religion we must
be careful not to compromise with those who believe differently
from the way we do.

26. In times like these, a person must be pretty selfish if he consi-
ders primarily his own happiness.

27. The worst crime a person could commit is to attack publicly
the people who believe in the same thing he does.

28. In times like these it is often necessary to be more on guard
against ideas put out by people or groups in one's own camp
than by those in the opposing camp.

29. A group which tolerates too much differences of opinion pong
its own membefs cannot exist for long.

30. There are two kinds of people in this world: those who are
for the truth and those who are against the truth.

31. My blood boils whenever a person stubbornly refuses to admit
he's wrong.
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drite +12 +22 +32 or -1, -2, -3, depending on how you feel in each case.

+1: I AGREE A LITTLE -1: I DISAGREE A LITTLE

+2: I AGREE ON THE WHOLE -2: I DISAGREE ON THE WHOLE

+3: I AGREE VERY MUCH -3: I DISAGREE VERY MUCH

32. A person who thinks primarily of his own happiness is beneath
contempt.

33 Most of the ideas which get printed nowadays aren't worth the
paper they are printed on.

3I. In this complicated world of ours the only way we can know what's
going on is to rely on leaders or experts who can be trusted.

35. It is often desirable to reserve judgment about what's going
on until one has had a chance to hear the opinions of those

one respects.

36. In the long run the best way to live is to pick friends and
associates whose tastes and beliefs are the same as one's own.

37. The preseit is all too often full of unhappiness. It is only

the future that counts.

38. If a man is to accomplish his mission in life .1.t is sometimes
necessary to gamble "all or nothing at all."

39. Unfortunately2 a good many people with whom I have discussed
important social and moral problems don't really understand what's
going on.

140. Most people just don't know what's good for them.
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APPENDIX B

SUMMARY OF DATA ANALYZED FOR THE
SCIENCE OPITTION LEADERS AND NONLEADERS AND

FOR THE TEACHERS IN THEIR RESPECTIVE SCHOOLS
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TABLE 16

SCORES ON Th..; ROKEACH DOGMATISM SCALE
FOR SCIENCE INSERVICE PROGRAM PARTICIPANTS

Science Opinion Leaders

School
Code

Nonleaders

Score
School
Code

Teacher
Number Score

Teacher
Number

LA 1 112 NA 1 144

LB 2 173 NB 2 160

LC 3 149 NC 3 140

LD 4 128 ND 4 156

LE 5 137 NE 5 168

LF 6 126 NF 6 126

LG 7 164 NG 7 118

LH 8 152 NH 8 112

LI 9 148 NI 9 148

LJ 10 143 NJ 10 1%

LK 11 100 NK 11 127

LL 12 173 NL 12 130

IM 13 120 101 13 123

LN 14 170 NN 14 139

LO 15 145 NO 15 132

LP 16 144 NP 16 193

LQ 17 147 NQ 17 124

LR 18 174 NR 18 123

Ls 19 137 NS 19 173

LT 20 166 NT 20 143

NU 21 113



TAME 17

SCORES ON THE MINNESOTA TEACHER ATTITUDE INVENTORY

FOR SCIENCETISERVICE PROGRAM PARTICIPANTS

Science Opinion Leaders Nonleaders

School Teacher Adjusted School Teacher Adjusted

Code Number Score Code Number Score

LA 1 209 NA 1 136

LB 2 185 NB 2 218

LC 3 191 NC 3 177

LD 4 231 ND 4 1it9

LE 5 206 NE 5 183

LF 6 205 NF 6 215

LG 7 156 NG 7 169

LH 8 187 NH 8 190

LI 9 107 NI 9 187

LJ 10 181 NJ 10 120

LK 11 235 NK 11 202

LL 12 221 Ig, 12 182

LM 13 227 MM 13 211

LN 14 166 rmi 14 211

LO 15 205 NO 15 222

LP 16 202 TIP 16 196

LQ 17 182 NQ 17 237

LR 13 217 Nia 18 226

LS 19 199 NS 19 143

LT 20 221 NT 20 158

NU 21 189
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December 2, 1968

Mr. Clark E. Ray
Clarion County Superintendent of Schools
Court House
Clarion, Pennsylvania 16214

Dear Mr. Ray:

During the next several months I shall be beginning an invest! -
gation concerning the adoption of elementary science innowitions
by elementary teachers in several counties, including Cl_arion.

For your county, I will need the names and addresses elf school
systems and individual elementary schools, of administreAve person-
nel, and of teachers in each individual elementary school/ including
grade level taught, for this school year.

If you have compiled this information in the form of a direc-
tory or similar document, would you please send me a copy? If
such information is not readily available, world you suggest where
it may be obtained?

Your cooperation will be appreciated.

Sincerely,

Kenneth R. Mechiing
Associate Professor of Biology
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January 9, 1969

Mr. Gurney Fullerton
Supervising Priv..,ipal

Jamestown Area Schools
Jamestown, Pennsylvania 1613

Dear Mr. Fullerton:

During the past decade, an increased interest in science education
has spurred the development of innovative science curricula for elementary
schools. Elementary science curriculum projects have developed numerous
techniques, materials, and investigations which are designed to involve
children in the processes of science. There is need for accurate infor-
mation concerning the extent to which these developments are being used
by elementary classroom teachers and how their use can be spread.

I am particularly desirous of obtaining your approval for contacting
a number of your elementary teachers concerning their voluntary partici-
pation in an investigation. It is designed to determine the extent of use
and spread of innovative science teaching techniques. For most teachers,
this would only require fifteen to twenty minutes for completion and
return of a questionnaire. After the information has been returned, one
teacher from each school will be invited to participate in several Saturday
mornii,g sessions of a Science In-service Program held at Clarion State
College. Each participant will learn about science curriculum developments
and participate in selected investigations. Several months subsequent to
the completion of the program, Part I of the questionnaire will again be
administered by nail to all participating teachers. It is hoped that the
results of the study will contribute to the improvement of preservice and
in-service science education of elementary teachers.

All elementary teachers in sixty randomly selected schools in the
five-county Region F area, including Clarion, Forest, Jefferson, Mercer,
and Venango Counties, are being surveyed. Schools and teachers will not
be identified by name. Questionnaire responses will be held in strictest
confidence by the investigator.

The proposed investigation would involve all teachers from the
fcalowing elementary schools: Jamestown,

It will be appreciated if you will complete the enclosed approval
card and return it to me at your earliest convenience. Should you have
further questions or comments, feel free to contact me.

Enclosures
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Sincerely,

Kenneth R. Meehling
Associate Professor of Biology



January 1969

Dear Elementary Teacher:

During the past decade, an increased interest in science education
has spurred the development of innovative science curricula for elementary
schools. As a result, numerous investigations have been developed which
are designed to involve elementary school children in the processes of
science. No information concerning the extent to which teachers are aware
of or are using the investigations is currently available. Yet, without
such information to serve as a guideline, we cannot hope to increase the
effectiveness of preservice or in-service programs of teacher education in
science.

You, as an elementary classroom teacher, are in a position to furnish
valuable information which will help establish guidelines for science
education in Western Pennsylvania and, perhaps, all over the country. All
elementary teachers in sixty randomly selected elementary schools in a
five-county area, including Clarion, Forest, Jefferson, Mercer, and
Venango Counties, are being surveyed. After the questionnaires have been
returned, one teacher from each school will be invited to participate in
three science in-service programs at Clarion State College.

Your chief school administrator and elementary supervisor have been
informed of this survey and have indicated their approval for your parti-

cipation. Schools and teachers will not be identified by name in the
published report. You may be assured that the information you provide
will be held in strictest confidence.

The enclosed questionnaire iL constructed in such a way that it is
easy to complete, and our trials indicate that it can be finished in less
than twenty minutes. It would be greatly appreciated if you could take
time out of your busy schedule to give the questionnaire your careful and
thoughtful consideration.

Please return your completed questionnaire directly to us in the
stamped, addressed envelope. It would be most helpful if it could be
returned by February 7.

Thank you for your assistance.

Sincerely,

Enclosures 2

Kenneth a. Mechling

Associate Professor of Biology
Clarion State College
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May 1969

Dear Elementary Teacher:

Several months ago you completed a questionnaire concerning your
feeling about or use of ten selected innovative elementary school
science investigations. Enclosed with this letter is the second and
final portion of a survey which is being conducted by the U. S. Office
of Education and Clarion State College. It is hoped that the infor-
mation you provide will contribute to the development of effective
in-service programs in science for elementary teachers.

This portion of the survey includes two questionnaires. The first
i3 like the one you completed earlier and will provide data to validate
tne responses to the original questionnaire. The second, a brief one-
page questionnaire, is to be completed mil' if you attended a work-
shop, in-service program, or institute specifically for science. It
will be used to determine if science in-service programs affect the
way science is Lught in elementary classrooms and how such in-service
programs can be improved.

I would appreciate it very mach if you would complete and return
the questionnaire to me at your earliest convenience. A summary of the
survey results will be made available to you this fall.

I would like to express to you my most sincere thanks for giving
your time and assistance in completing the questionnaires. I am very
grateful for your cooperation and effort.

Enclosures 2
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Sincerely, .

Kenneth R. Mechling
Associate Professor of Biology


