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SUMMARY

¥

Numerous science curriculum development projects have expended
enormous quantities of time, effort, and money to produce immovative
science teaching activitles and materis’s 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 mich promise for:improving science instruction:at the elementary
school level. Unfortunstely, even after years of the development and
production of the.innovations, a significant gap contimes to exist
between availabiiity and implementation. The vast majority of elementary
teachers have not yet adopted the imovations. 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 imnovations msy be most efficiently diffused to the level
of the classroom teecher,.

. -

The purpose of this:iexploratory study was to. e}amjm a diffusion
strategy for science education which employed selected elementary teachers
tc adopt science teaching immovations and spread them to other {classroom
teachers within their schools. Specifically, it sought to determine: -1
(1) whether teachers designated by their peers as science opinion leaders
adopted and diffused more imovations in science teaching methods and
materials than teachers not designated as sciemce 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 Mimmesota Teacher Attitude Inventory.

The subjects who participated in this study wzre drawn from
1,205 elemsntary classroom teachers from 112 elementary schools in
western Fernsylvania. On;the basis of the classification varisble,
science opinion lsadership,. two giroups of teachers were randomly selacted
for inclusion in the stidy. One group consisted of twenty science opinion
leaders and 13} teachers from the schools which they represented. The
other group included twenty-one nonleaders and 119 teachers from the
schools which they represented. Each science opinion leader and nonleader
represented a different elementary school.

In Jammary 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 admir.stered concurrently to identify the science opinion
Jeader 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
¥innesota Teacher Attitude Inventory had been administered, the participants

1
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were instructed in the techniques for using the methods and materials of
the ten imnovative science investigations in their own 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 corpared;
single classification, completely randomized analyses of variance were
used to determine whether science opirdon leaders adopted and diffused
more innovations than nonleadsrs; 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 Inventory.

The pertinent findings of this study were:

- 1o Science opinion leaders who participated in the science inservice
program dealing with immovative science teaching techniques and materials
adopted no more of the imnovations 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 N
imovations than teachers fram schools which were represented in the same i
inseivice program by nonleaders.

3. 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 participents 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.

L. There was.no significant correlation between sccces on the Minnesota
Teacher Attiiude Inventory and change scores on a measure of level of

adoption of science teac innovations among participants in the science
inservice programe.

It was the thesis of this exploratory investigation ithat scme 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 imnovations and scores
on the Rokeach Dogmatism Scale and the Minnesota Teacher Attitude
Inventory were explored in an effort-to identily individual teachers who
were likely to adopt science education innovations. The results indicated
that the MIAL is 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 innmowations,

2
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Although this finding should proverly be regarded as tentative, it may
provide a basis for further research, If the dogmatism scale can be used
to identify teachers who are likely +- ~dopt science curriculum, innovations,
then such a finding may have importan. _plications for change ‘agents in
science education. The possibility of utilizing low dogmatic teachers as
points of ‘thnovational input deserves further exploration in an effort to

£ind clnes for facilitating the impiementation of educational innovationms.

L

INTRODUCTION

THE NATURE OF 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 kmowledge and disenchanted with c¢ontemporary science
curricula, have grappled with a task spelled out a decade earlier by
Conant w,hen he said, "What is needed are methods for imparting lcnowledge1

.of the tactics and strategy of:science to those who are not scientists,” J

1
4

More than fifteen e].ementarfw science curriculum reform projects have responded

to this chdllengz and produced innovative materials and veaching
techniques which are based upon modern psychological models and designed
to involve children: directly in the processes of science. Although the
curriculum innovations offer mich 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, 1
evaluation by those intended:to be the ultimate adopters, namely, 4
the elementary classroom teachers. :
Federal funds amounting to more than one hundred million d:ol].ars2 1
.  and enormous quantities of time and effort have been invested in the |
development ofi’the imnovative science curricula and yet, as:Montean - ]
points out, "Unfortunately...the implementation, of what is known and
available, is not taking plg;ge."3 The success or failure of any Ko
implementation efforts depends on the acceptance and adoption of new
jdeas by the classroom teacher, but even before this can happen the |
innovatign‘ mist reach the teacher.

1, James B, Conant, On Understanding Science (New Haven: Yale
University Press, 1947), 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, L (October 1968), p. 316,

Q
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The task of diffusing the science curriculum immovations to the teachers
etpected to use them looms as a formidable one.  Its magnitude is revealed
in information released by the elementary scien~e curriculum projjg’cts
themselves, Three large-scale projects with production either completed
or well underway have reported their implementation status in terms of
mumbers of teachers and students using their materials. Science--A
Process Approach Eeported involving an estimated 25,000 teachers and
750,000 students;“ the Elementary ScienceiStudy reported involving
,500 teachers and 225,000 students;” and the Sciencs Cur iculum

e  Inprovement Study reported involving 600 teachers and 19,000 students.®

¢ 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
yeot using any of these three sets of new materials and techniques which
are, by far, the best diffused to date. Apparently, the, impact of the
elsmentary science curriculum development projects has yet to be felt at
the local school level. gThe problem of reaching a vast number of
elementary teachers i= ;‘urther complicated by teacher turnover. Teachers
needed to f£ill new positions or replace teachers who retire or leave the
profession also require exposure to the inmovations.

Because of the r’nagnitude of the task of reaching more than one
. million elementary teachers with the science curriculum i:novations, it
;. was the purpose of this study to determine the feasibility of selecting
' key teachers who were likely to adopt the imovationsaand ;who exhibited
... poteantial ror influencing the adoption decisions of their colleagues. If
+* such teachers could he chosen, a priori, on the basis of resasocnable
criteria, then change agents might work t! - ugh them to promote the
implementation of educational innovations. Inservice activities could
concentrate on such potentlial adopters who, in turn, could provide a
means to dif“use innovations to other teachers within their schools.

wAn independent variable selected for examination in this study
because of its potential xfor affecting the adoption and diffusion of
* sclence teaching inncvations was opinion leadership. . Individuals to
whon others look for advice and information are described by Rogers as
opinion leaders, 8 Research findings from studies conducted in rural
sociology, medical sociology, and marketing indicate that individuals

o J. David Lockard, ed., Sixth Re rt of .the International Clearin
house on Science and Mathematics C Developments s A Joint
ect o American Assoclation or the Advancement of Science and the
Science Teaching Center, University of Maryland (College Park, Maryland:
The International Clearinghouse, May 1968), p. 152.

5. Ibm.’ p. 230. ¥
[ 6. Ibid.’ p. 3360

7. Luman H, Long, ed., The 1969 World Almanac (New York: Newspaper
Enterprise . Association, Inc., 1968), P. 3L9.

8. Everett M. Rogers, Diffusion of Innovations (New York, Free
Press of Glencoe, 196Z), p.
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designated as opinion leaders generally adopt and spread more innovations
Yhan individuals ‘ot so designated.? If opinion leaders can be identified
within elementary school faculties, then it maybe possible to.use them
a8 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,
n,,.we need to look at our in-service education pattern to see if we
should concentrate our money and-effort on the inn?vators and the
influentials and let innovation spread from them." 0

’ 3
In addition to the problem of diffusing the inﬁbv,,a;tigps to the
level of the classroom teacher, there is also the .ﬁn@ﬁl‘fgﬁrdf gaining
their acceptance once they have arrived. Curriculum innovations in
science often reflect changed philosophical and psychological oriemta-
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
emphasis ,of science teaching from the teacher-centered methods of
lecture, recitation, and'textbook reading to,pupil-centered exper.ences
.- designed to increase skills in using the methods of science. Project
"'+ .designers have, in fact, heeded the admonition of the Fifty-ninth
- 1% Yearbook;of* the National Society for the:Study:of Education ‘which
advised: 11 IR
i .

 Scientific methods of investigatiom by which
knovledge may be acquired and tested are now very ®
mich a part of our culture, The elementary school

should h?}p children become acquainted with these
mthods. ; RN

Elementary classrooms in which the innovations are used are structured
. so that children and teachers cooperatively st)rgy naturali phenomena
v with the approach and spirit of the scientist. Children become
active participants.in investigation, inquiry, and processes of

90 Ibido’ ppo 208'253.

10. Kimball Wiles, (ed.), Strategy for Curriculum Change (Wachington,
D.Cot Associstion for Supervisicn Eﬁ Curriculum Development, 1965), 7.73.

11, David P, Butts, "Widening Vista's In-Sarvice Education,"
Science Education, LI, 2 (March 1967), p. 131, ”

12. Glenn O, Blough, "Developing Science Programs in the Elementary
School, " RethtrLké._nga;cimce Education, Fifty-fiinth Yearbook of the Nationsl
Society for the otudy 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), L0=L5.

5
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.

science such as observation, prediction, measurement and experimntation.w

The teacher sets the stage for investigationm, then‘mnctions as a guide

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

Curricul m developers have actively discouraged teachers from telling

children about acience or listening while children read about science,

both of which BO;I to dominate elementary science instructional methods.
by

Since the adoption of a science curriculum imav’jt.i.on 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 examxined in this study. One such attribute was
dogmatise, which Rokeach describes as a personality variable which
governs a person's receptivity to new idaig and includes how he perceives,
evaluates, acts and reacts tc such ideas, High dogmtic persons,
because of the structure of their beliefs, tend to.-yiew new ideas as
threut;gm!g whereas low dogmatic persons are generally more receptive
to change: O« Therefore, it was expected that high dogmatic teachers :
would resct-differently than low dogmatic -teachers when confronted with
new ideas for teaching science, . g

The other social psychological attribute examined in this study,
which could affect teachér acceptance of the new science teaching techniques
and materials, was the’classroom social atmosphere which prevails during
the tesching of science, Teacher utilization of the immovations in the
manner intended by the developers would necessitate the establisihment of
a relatively permissive’Classroom atmosphere where pupil-to-pupil inter-
action, freedom of exploration;sand pursuit of individual interests would
be encouraged. The teacher is expected to:giide pupil-centered activities.
It was anticipated, therefore, that teachers who were predisposed to
provide or actnally providing a rather permissive classroom social
atmosphere would resct differently to the imnovations than teachers whose
classroom style vas more dominating and authoritative., One of the
purposes of this study 'was to determine if a relationship exisied between
the classroom social atmosphere maintained by the teachers and their
sdoption of the science teaching irmovations.

If opinion leaders or other teucgers possessing certain social-
psychological attributes can be se 'w,am,tomuinitm'ﬁé
vehicles of change within school systems such a finding xay provide

inportant clues ‘for stimulating the diffusion of the science. teaching

innovations,
Fey

1L, Robert Gagne, "Elementary Science: ' New Scheme of Instruction,"”
Science, CLI (Jamary 7, 1950), pp. L9-53.

15, Milton Rokeech, The Open and Closed Mind (New York: Basic Books,
1960), p. 73.
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SCOPE (F 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 jnmovations 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 immovation. in science teaching methcds and materials
than teachers not designated as science opinion leaders, and (2)

{ hether the adoption of the imnovations was significantly correlated
with scores achieved by teachers on measures of dogmatism or
classroom social atmosphere. 3

On the basis of the classification variable, science opinion
leadership, sixty dementary 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
nonlsaders were drawn. Each teacher in all sixty schools received

_* u pretest quostiomair&to establish his level of adoption of ten
% inmovative science investigations which were selected as character-
jstic of those produced by the three major elementary sgi?”ﬁe

L curriculum development projeﬁs. A sociometric measure was
= adwinistered jeinly to all teachers to identify the science opinion

leader and nonleader in each school.

Thirty science opinion leaders’f(élass_ 1) and thirty non-
Jeaders (Class 2), all from different elementary schools, were
jnvited to participate in three consecutivéinservice sessions held
at Clarion Stale College. After measures of dogmatism and classroom
social atmosphere were administered, the participants were instructed
in the techniques ofnsingthenethodsandnterials of the ten
innovative science investigations. Tam weeks after the final
inservics session the questiomnaire determining tue level of
adoption of the ten investigations was again administered as a
posttest to ali teachers in the sixty schools who had responded to
the pretest. '

.y

Single classification, completely randomized analysis of
variance was used to test the significance of the difference in
tne change in level of adoption scores between the science opinion
W:anm&ummmtm teachers in the schools
represented by each group. The relationships of dogmatism and
classroom social atmosphere with change in level of adoption were
each tested by a 2 X 2 contingency table.

... - It was hypothesized that the independent varisbles included

** in the analyses would identify teachers in elementary schools most
likely to adopt and diffuse s .jence curriculum innovations. If
opinion leaders with establ‘shed commnication networks or teachers =
with certain identifiable social-psychological attributes could be
jdentified and encouraged to promote the adoption and diffusion.of
science curriculum innovations, then this would suggest an efficient
mechanism for disserminating and implementing educational innovations.

1
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. STATEMENT (F HYPOTHESES

The hypotheses of this study were formilated following a review of
the characteristics of the elemeutary science curriculam project immovations
mmwmwummmmmmpmmmimof

k
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mmhdtotth@gnoflvpoWﬂo and Hyo. The character-
istics of the elememtary science imanﬁa:sm&

psychological attributes whiL.. could affect their adoption led to the
proposition #‘W%%B and Hg) .
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Hyo1: Science opinjmiludmuhoparﬁ.cipa‘.ad in an inservice

prograx dealing with innovative science teaching techniques and materials
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will adopt nomore of the innovations than nonleaders who participated

in the same program.
sgs Teachers, from schools which were represented in a science
e progran by science opinion leaders will adopt' no more of the
science teaching.innovations than teschers from schools which were
represented in the same imgvicemlbynon]udn;r;;';

Hoy: Scoves on the Rokeach Dogmatisa Scale are not significantly
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conducted as a part of this‘'study.
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SIGNIFICANCE (F THE STUDY
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society. Inthemtmmmdcma.andprogressinacimme

¥ . slow, instruction in science could lag fifty years or more with little

i consequence for the individial or nation; ' however, rapid changes in
science and an oxponential growth in scientilic informtion demand the

success of the schools' adaptability msy be mezsured by their effective-
pess in. diffusing innovations to the potential users. Educational

programé are not likely to improve unless strategies are developed to
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17. Panl DeHlart Hurd, "Toward a Theory of Science Bducation
Consistent with Modern Science," Into Action (Washington, D.C.:
National Science Teachers Associa 9 s Po o
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diffuse promising new practices to the clzssroom teacher - the key
individual in any successful implement=tion of new curricula. The
idea of diffusion of inmmovations in education must carry with it
the implicit assumption that teachers will learn about and have
the opportunity to appraise imovations in an endeavor to create
more effective learning experiences for the children they teach.
Until strategies are developed to emsure that teachers learn
about. new jdeas and practices and have the opportunity to
evalnate their potential, educational change will be too slow

to meet the:emerging needs of societye

Elementary school educators are now confronted with a flood of
science imovitions Unfortunately, their potential has not yet been
realized. As Lippitt points out:

e Our research is ncw rich with examples of opportunities
provided by nothing gained; with new curricula developed,
but lack of meaningful utiliza .on; with new teaching
practices invented, but nothing spread; with new richer
school enviromments, but ng improvement in the learning
experiences of the child 1% -

The task of diffusing the imovatinns to large mumbers of elementary

teachers and educating them to mdke proper ‘and-'effective use of the new

science project’mdterials and techniques will require, rajor commitments
of momey,*time;rE0d effort. If the curriculun reformimovements are to
contribute to the improvement of science teaching, then strategies
mtbectg;htedtodﬁmsemimmtimstothee]mtanteachers
who will ultimately use them. Action plarmsare needed to bring the

jnmovations to the attention of the practitioners so that those ,

jnnovations which should be preserved and those which should not can

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

the need for diffusion strategies:

I¢ 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 them, it is likely that we shall
contime to waste many man bo%s in an abortive effort to
modify educatiomal practices.

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

and Change: in Stra sfor Curriculum ed, by Kimball Wiles
(washington, D.C.: ﬁso@ﬁt tion for Su Jon and Curriculum Develop-

m*‘; 1965), p. 11.
19, Ibid., p. 17.
20, B, Othanel Smith, "The Anatomy of Change," Bulletin of the

National Association of Secondary School Principals, XOOXVII (Fay 1963),
p‘;‘o - °
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: The identification of key teachers and the concentration of inservice
efforts upon them, as proposed in this study, could contribute to the
develomment of strategies for implementing science education imovations
more effectively, more economically, and at a more rapid rcle.

LIMITATIONS (F THE STUDY

This study was confined to elementary teachers from twenty-nine
school systems included in a five-county area in western Pennsylvania,
Mpopnhionim]ndedonly\thoseehmtarychssmteacherswho
tnght school buildings in which six or more regular classes were
condnctod. Findings of this investigation were limited to a sample of
forty-one teachers, designated by their peers as science opinion leaders
ormnludau,andtotheteachersinthesc}wolsuhichtheyrepresentod.
Only elemenitary teachers who completed the pretest and posttest level of
adoption questiomnaire were included in the analyses.. Any inferences
derived from this study are limited by the similarity of the participants

to the gmneral population of elementary school teachers.

Data for this investigation consisted of responses to mailed
questionmaires administered during Jammary and May of 1969 and of scores
on measures of dogmatism and classroom social atmosphere adminis'eved
during ap early March inservice program. Data collected was limited to
responses from teachers relesvant to lesvel of adoption of selected
sclence curriculum immovations, opinion leadership, dogmatism, and class-
room social ataosphere. The study included no assessment of school
norms (i.e., traditional vs, modern) concerning predisposition toward
change or acceptance of immovations which may have existed prior to the
imrrestigation.

The imnovations selected for study were limited to ten sciemce

investigstizas from the th~ee major slemeatary science curriculum projects,

Each wvas selected because it was judged by the writer to exsmplify the
objectives, techxiq‘gge, and materials advocated by the developing
progran, Thoumtionwasndethattheteacbrconld, if he desired,
Wmdtbémimntin science investigations as a part of
his classroom activity without having to consider adwinistrative approval,
cost, or class schedule changes.

REVIEW OF RELATED LITERATURE

Since it wvas the purpose of this investigation to examine a aamim
strategy, the literature review focuses on studies most relevant to
the adoption and spread of immovatioms. Iggst studies have- nec
been cited from fields other than educatifn' because 1ittle evidence is
mﬂablag ancerning how innovations spread within schools. The review
which follows summarizes the pertinent literature concerning the diffusion
strategy explored in this study. Subsections are devoted to tiae following
topics; stages in the adoption of immovations, opinion leadership,
dogmatism, and classroom social atmosphere.

10
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Stages in the Adoption of Innovations

The adoption of innovations is conceptualized as a mental process
through which an individ*al passes from first hearing about an innova-
tion to final adoption.2! The concept appears frequently in diffusien
literature and is central to this study, particularly in the develop-
ment of the questionnaire designed to measure an individual's stage or
level of adoption for each of ten innovative science investigations.

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 nurmber of investigators. Ryan
and Gross first reported the adoption of a rew 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 usefulnesd (3) trial acceptance
or first use and (4) adoption or 100 per cent use.?? It was Wilkening
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

sesd process composed learning,  deciding, and
acting over a period of time.:*The adoption of a specific
practice is not the result o6f 'a single‘decision to act
but of a sequence of actions and thought decisionms.

iy
Xy

The four : tages Wilkening listed werg: 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.’l
Their five stages of adoption are essentially the same as those
described by 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 Inmovations, p. 17.

22, Bryce %ggn and Neal Gross, "The Diffvsion of Hybrid Seed Corn
in Two Iowa Commnities," Rural Sociology, VIIT (19L3), pp. 15-2L,

T

23, Bugene A. Jilkening, Adoption of Igp;%ged Farm Practices as

S ——

Related to Family Factors, Research Bulletin No« 183, ('=dison, @isconsin:
Experimental Station, 1953). s

2. North Central Iural Sociology Subcormittee for the Study of
Diffusion of Farm Practices, How Farm People Accept New Ideas (Ames,

:: JIowa, Agriculture Exptension Service Special keport No. 15, 1955).
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lacks 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 imnnovation 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 adoption st.gge the individual decides to contimue the, use .
of the _L_Iinnovat or.,2> Evidence from research studies by Copp‘® and Beal??
indicates the probable validity of the concept of adoption stages.

Opinion Leadership

Opinion leaders are individuals who exert considerable personal
influence because other people seek information from them and because
they influence the decisions of others. Rogers described opinion
‘lessears as those individgals in a social system from whom others seek
advice and information.20 Several generalizations concerning opinion
leaders have been synthesized from research evidence. Rogers described
opinion leadership as a "fairly widespread trait evan though it may be
concentrated in a few indi " Others have found opinisn 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
leaders in one area are not likely to overlap with those in another. For .
example, in a single, nonspecialized elementary school one teacher may ‘be
an opinion leader concerning methods for teaching reading; another ome '
may be an ‘opinion leader in modern mathematics; and still another in the
teaching ¢ music. Merton refers to opinion leaders who exert influence
only in one rather narrowly defined area as "monomorphic."” Those who
exert interpersonal influence in a variety of areas, he terms, "polarmorphic."31

The Measurement of Opinj..bn 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 Famm:: ,;
Practices Adoption Process," Rural Sociology, XXIII (1957), pp. 146-157¢° %
FEt
27. George M. Beal, "Validity of the Concept of Stages in t;:ﬁsé S
Adoption Process," Rural Sociology, XXII (1957), pp. 166-168. ﬁ% R e
T

oot
%

¢
¥ . ‘,_5‘;"& ’h"'l‘;
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28, Rogers, Diffusion of Innovations, p. 208,

29, Rogers, Diffusion of Innovations, p. 226.
30, Elim Katz, "The Two-Step Flow of Commmnications: An Up-to-

Date Report on a Hypothesis," The Public Ovinion Quarterly, XXI, No. 1
epﬁ-ng, 1957), po 770 ’

31, Robert K. Merton, Social Theory.and Social Structure, Revised
Idition (Glencoe, I1l.: The Free Prcss, 1957), De LTL,
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opinion leadership as the key informants gschnique, 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 subjectively 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, vwhich
in turn affects his behavior, The sociometric technique ~onsists of
asking ngg;gp;;mnbers whom they to go for advice and informution 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 investigationm.

Opinion Leadership :Ln_ the Adopti?? and Diffusion??Processes ,

' ¢4 - B ‘A : S E

. The importghce, of ;opinion leadership in the adoption,and 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 L
individuals designated as opinion leaders adopt immovations earlier
than those not so designated. In a relatively early study of opinion ¥
leadership, Lionberger surveyed 279 farmers residing in a northeast
Missouri commnity and_found that opinion leaders adoptad more inmova-
tions than nonleaders,33 Rogers and Havens found a positive relation-
ship between agﬁption and opinion leaders among a random sample of Ohio
truck farmers. Similar findings in medicalISociology suggested that
physicians who were opinion leaders typically{introduced new drugs
into their practices much earlier than otherddoctors. Katz found that
doctors who were influential in convincing ﬂxe‘:'_’,g«;ﬁ‘r%leagues to adopt a ,
new drug were, themselves, relatively earlier adopters of the ixmovation.BS ?
Coleman and others studied the diffusion of a new drug among 125

v+ 41 :.physiciansyinsfour midwestern cities, They found that doctors, who

3. ' maintained a‘variety of interpersonal contacts with their colleagues
oty %d . and had been~.d‘%sigxmted as opinion leaders from sociometric responses,

e
o

. &W-%_‘&‘é’fii %@
32, Evereﬁtt Mf«—ERVc;gers and David G, Cartano, "Methods of Measuring

Opinion Leadership," The Public Opinion Quarterly, XXVI (Fall, 1962),
ppo ’-138'11390 .

33, Lionberger, "Séme Characteristics of Farm Operators,” pp. 327-338.

34, Everett M, chei‘s and A, Eugene Havens, Predicting "Innovative-
ness," Sociological Inquiry, XXXII (1962), pp. 3lL-L2.

35, Katz, "The Two-Step Flow of Communication," pp. 61-78.
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typically introd:xazgd the new drug into their practices months before
their collieagues. Several marketing studies also indicated that earlier

adopturs frequently behave as opinion leaders and inform others about
their new products. Bell found that among individuals who purchased
imnovative products, sixty-five per cent were asked for opinicas about
their products. Almost half were asked by friends and neighbors to
demonstrate the product., Many of the lmmovators who gave their opinions
or demonstrated their product gssart"od that their questioning friends
then purchased the imnovation.

It mst be pointed out, however, that a mumber of findings contra-
dict those just reported. For example, Wilkening found that farmers in
a North Carvlina commnity, whc had been named as leaders by ‘their peers
had not adopted a much higher mumber of improved farm practices than
other farnera.38 Tn a sample of Ohio farmers, Havens detected no signi-
ficant relationship between the time of adoption of bulk milk tanks and
opinion leadership.3? In still another study, Winick reported that
physicians, who were designated ag opinion leaders, did not adopt new
drugs before t;pnse not nominated.’?"

S

Explanations of .hese appavent contradictory findings have been
advanced by égﬁt&lf%:;g\[estigators. Chaparro examined new farm practices
among Costa Ri.cin'ffan;n’rs and found that conservative leaders tended to
lead conservative informal groups, while progressive leaders temded to
lead progressive informal groups ,51 Marsh and Coleman' investigated
adoption of new agricultural practices and found that¢firmers, in areas
favorable to the adoption of new techniques and from whdm other farmers
obtained information, showed higher rates of adoption than farmers in
general; but in areas less favorable to imnovations, the rates
of lsaders were similar to adoption rates of farmers in general.

s

3. James Coleman and others, "Social Processes in Physicians'

Adoption of a New Drug," in Social Change, ed. by Amatai and Eva Etzioni,, .
(New York: Basis Books, 196L), p. %ﬁ. )

&&&&&&

37. William E. Bell, "Consumer Imnovators: A Unique Market for Newness,"
in Toward Scientific Marke Proceedings of the Winter Conference of the

an soclation, ed. by Stephen A, Creyser, (Boston, Mass.,
December 27-28, 1962), p. 93.

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

39. A, Eugene Havens, "Increasing the Effectiveness of Predicting
Innovations," Rural Sociology, XXX (1965), p. 156.

L4O. Charles Winick, "The Diffusion of an Innovation Among Physicians
in a Large City," Sociometry, XXIV (1961), pp. 38L-3%6. :

1. Aivarg Chaparro, "Role Expectation and Adoption of New Farm Practices,"
(unpublished PH.D. thesis, Pennsylvania State University, 1955), p. 185,

L2, C. Paul Marsh and A. Lee Coleran, "Group Influence and Agricultural
Innovations: Some Tentative Findings and Hypotheses," American Journal
of Sociolpgy, LXI (1956), pp. 588-59L. "




_ A generalization concerning the adoption of innovations by opinion
leaders has been made by Rogers. Based on evidence gleaned from ‘
thirteen research studies in the fields of rural and medical sociology,
he reported that "opinion leaders are more immovative than their
followers."i3 He was careful to point out, however, that mediating
variables such as norms in a given social system may influence the
degree to which the generalizationgholds. h

TR TR R R SRR A T TN TR T T TR T T T

Personal Influence Exerted by Opﬁﬁon Leaders:

Personal influence is defined by Rogers and Beal as 3 "commmi-
cation involving a direct face to face exchange between the commmnicator
and the receiver, which 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
Lazarsfeld, Berelson, and Gaudet. On the basis of an ex t facto
analysis of interpersonal influence, they found that ideas o "ten fLlow
from radio and print to certain opinion leaders or influentials and thgn
to the less 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 mflnencg" and the individuals who influenced others
were named "opinion lexders.” 5 ‘

R

Since the 1940 election stady, other researchers have examined the
significance of opinion leaders in diffusing or spreading innovations.
Research inthe adoption of new farm practices has generidlly reflected

‘,}ﬁ_the important role of pursonal commnication in farmers' adoption

“decisions. Lionberger found personal influence rmch more important in
the a jon of agricultural immovations than any other commnication
channel. Similariy, Rahudkar, in iis study of India's villages, found
that neighbor to neighbor er.mmnication was of greater impo e in the
diffusion of immovations than any othes commnication chamnel.”’ Katz
and Lagarsfeld found interpersonal commmication involved more frequently

L3. Rogers, Diffusion of Imnovations, pp. 2L2-2L3.

u‘. Ibi-d-., pp. 217-218.

45. Paul F, I.azarsfeld;m]semard Berelson, and Hazel Ga:édét, The
People's Choice (New York: Duell, Sloan and Pearce, 194k4), pe 15T,

L6. Perbert F. Lionberger, Sources and Uses of Farm and Home
Information Low Income Farmers in Missouri, nesearch Bulletin 472
olumble, Missourl: Agricuitural Experiment Station, 1951).

L7. W, B. Ralmdkar, "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.
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and had a greater impact than any of the mass media in the swiﬁghing of
brands in small food products, cleansers, and household goods. Menzel,
Katz, and Coleman and Menzel and Katz studied the adoption of new drugs by
physicians and found interpersénal commmnication chamiels to be important
sources of information for new drugs, particularly in sitvations of uncer-
tainty.l9 Whyte studied the ownership of airconditioners in Philadelphia
row houses, Although the white collar neighborhoods were very homogenous
in terms of age and socioeconomic status, ownership was etrongly clustered
within neighborhoods rather than evenly distributed thrcughout the blocks,
Whyte attributed the clustering of air-conditioner purchaears to the effect
of interpersonal commnication.°? In an educational research study dealing
with the advice and information seeking activitias of adopters of educational
imnovations, Carlson found that school superintendents relied keavily on
other local g?perintendents for advice and information concerning modern
mathematics,

The evidence cited suggests that advice and information sought from
poers, or other persons in the same occupation in +the same locality, play
a major role in the decision to adopt imnovaiions, the apparent reason
being that such advice involves perscnal irflucz:e.”~ An individual who
i is more immovative than his peers is cericinly in a2 position to influence
> their adoption decisions because of his pricr experience with the inmova-
tion, Rogers calls this the "interacticn affect” and describes it as
"a process through which individuals in 8 sccial system who have adopted an
| innovation influence those who have not yet adopted,"53 Ryan and Gross, in
‘g‘ what has become’the classic study of diffusion in rural sociclogy, analyzed
| the diffusion of hybrid seed corn amdng 259 Iowa farmers and first descri
this "snowball" or "chain reaction" effect: -

There is no doubt but that the behavior of oiie individnal
in an interacting population affects the behavior of his
fellows., Thus, the demonstration success of hybrid seed on a
few faims offers a changed situation to those who have not
been so experimental. The very fact of acceptance by one or
more farmers offered new stimilus to the remaining ones.

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

49. Herbert Menzel and Elilm Katz, "Social Relations and Innovations
in the Medical Profession: The Epidemiolcgy of a New Drug," lublic Opinion
m_éwwter XTIX (1955), ppe 337-352; James Coleman, Herbert Menzel, ana
tz, "The Diffusion of an Innovation," Sociometry, XX (1957), pp. 253-270.

50, William H., Whyte, Jr., "The Web of Word of: Mouth," Fortune, L
November, 195L), pp. 140-1LL. '

51. Richard C. Carlson, Adoption of Educationsl Innovations. (Eugeme,
Oregon: University of Oregon, 1965).

52, Tbid., s 3%.

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

5h. Ryan and Gross, "The Difmsion.Lg.f Hybrid Seed Corn," p. 23.
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Researchers have also notec that the growth in the number of users °

of an inmovation can be approximatéd by an S-shaped curve, When the

cwmlative percentage of adopters of innovations is graphed from the
time of its first acceptance until it is complétely diffused, 5gl'\e
curve produced has a shape similarsto that shown in Figure 1.

FIGURE 1

THE NORMAL DIFFUSION CURVE

100

80

60.

Cumlative percent of adoption
1)

If, as the diffusion cufve suggests, there is intercommnication
among adopters and the act of adoption by soméracceptors is itself a
means of irfluencing others to adopt a practice, then it might be
expected that the adoption of sciénce curriculum innovations by science
opinion leaders may, indeed, be a mechanism for diffusing the
immovations within a school. ‘

ifl‘ifésoarch related to the role of school opinion leaders in the
adoption of innovations has been neglected. Carlson, in describing
needed research on the diffusion of educational immovetioms, suggested
that "the extent to which local opinion leaders have 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

]
T

55. Carlson,;Adoption of Educational Innovations, pp. 5-1C.

56, Richard O, Carlson, "Strategies for Educational Change: Some
Needed Research on ihe Diffusion of Imnovations" (paper presented at the
Conference on Strategies for Educational Change, U. S. Office of
Education, Washington, D.C., 1965}, p. 8. ' ‘ ‘

) 31;;‘7
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adoption and diffusion of educational imovations delivered at the 1968
National Conference on the iiffusion of Educational lmmovatioms, Carlson
roted that the problem of diffusiun of innovations within a school system
has been ignored and that a large gap in knowledge concerning educational
imovations will contimue to exist"...until attemtiou is given to who
plays what part within a school system.” 7

Research attention should be directed to individuals from whom
others seek advice and information about school matters. Evidence cited
previously indicates that some persons have more influence than othe.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 scierce curriculum
development projects, then herein lies the mltiplying potential for
diffusing information which may facilitate the adoption of educational
imovations., The importance of possessing information relevant to the
point of introduction of immovations is a mtter of vital interest for
persons whose purpose is to influence or effect change. As Hogers
points out, "the existence of opinicm leaders in a social system offers
change agents a handle whereby they can prime the purp from which new
jdeas low through an audience via the ‘trickle down' process."58

DoEtism

Pokeach defines dogmatisu 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 gvalnate information pertaining tc each
of these topics on its wm merit.”’ The more highly dogrmatic a person is,
the more resistance he will put 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 Rokeach's theory suggest that since low
dogmatics use more sources for obtaining information ani are more likely
to be among the first to be aware cf imnovations, they are, therefore,
more likely to be among the first to adept imnovations. In addition to
being more prone to change, the low dogmatic is less deperdent upcn
authority decisions to use or not to use innovations, amd therefore, may
be more inclined to act on his own initiative in decisions concerming the
adoption of innovations.

57. Richard 0. Carlson, "Summary and Critigue of Educatiomal Diffusion
Research" (paper presented at the Fational Conference on the Diffusion of
Educational Ideas, East lLansing, ¥ichigan, March 26-2%, 1968), p. 10,

58, Togers, Diffusion cf Imnovations, pp. 261-262,

59. Rokeach, The Open and Closed Mind, p. 73,

60, Ibid., pp. 60-6L.
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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
“s*  immovations. In a study which examined the process of imnovation by
teachers in three Michigan high schools, Lin found that the more
- generally ed teachers were to accepting change and tion
in the school, the more likely they were to be low dogmatics.!
Conversely, in a study of sixteen elementary teachers, Raack found a
significant positive correlation between dogmatism and desiﬁ::e or
ability on the part of the more gggmtfgcy teachers to increase their
use of a new teaching technique. Childs investigated the relation-
ship between the belief systems of administrators and teachers in
innovative and nonimovative school districts. Correlating dogmatism
and innovativeness, he found a negative relationshingetween inmnovation

and the mmber of individuals exhibiting dogmatism.

In rural sociology, Rogers analyzed the persomality characteristice
of 23 Iowa farm operators and found that the early adcpters scgﬁod
lower on the dogmatism scale than the less innovative farmers. Jamias,
studying the adoptive behavior of 1.7 Michigan dairy farmers, found
that highly do'gmg%c farmers -had a lower adoption rate than less
dogmatic farmers. . o %

The evidence cited supports the pro%osition that ‘dogmatism may
affect the adoption of. science curriculum innovations by elementary
teachers. If a relationship exists between the degree of dogmatism
and change in the level of adoption of immovations, 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 successful reception,

61, Nan Lin and others, The Diffusion of an Imovation in Three .

M%%Schools: - h Chang
) ations tices in Tha

on - gy ity
Kumber 1, Department of Communication, Michigan State Umiversity,
East Lansing, Michigan, December, 1966), p. 2.

2y

62. Marilyn L. Raack, "The Rffect of an In-service Education

Prograi on Teacher Verbal Behavior" (unpublished Ed.D. Thesis, Univer-
sity of California, Los Angeles, 1967).

63. John ¥. Childs, "A Study of the Belief Systems of Administra-
tors and Teachers in Innovative and non-Immovative School Districts™
(unpublished Ph.D. Thesis, Michigan State University, East Lansing,
¥ichigan, 1965), D. 50,

6li. Everett !, Rogers, "Personality Correlates of the Adoption of
Tecknological Practices,” Rural Sociology, XXII (September, 1957), p. 268.

65, cuan F, Jamias, "The Effects of 3elief System Styles on the
Commmnication and Adeption of Farm Practices” (unpublished Ph.D. Thesis,
“ichigan State University, Zast Lansing, Michigan, 196L), p. 78.
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Classroom Social Atmosphere

The a]mﬂryéi;gience curriculum development projects have shifted
the empbasis of aciamgé;tqaching from the textbook memorization of science
content in teacher-dominited”classrooms to student-céntered experiences
F . stressing the processes-of science. Teacher adoption*of the immovative
techniques and materials’necessitates a reasaml;ﬁfgz?’-‘pam»sive classroom
atmosphere in which ¢liildren have the freedom to explore, to cooperate, to
corierse, to try and to fail. The teacher's role in an innovative program
18 “described most cogently by Kageyama, who served the Sciemce Curriculum

Improvement Study as a damnstratign teacher,

T Pupils are allowed to discover rather than cover science.
Thctucherisnolongerthedmimtﬁgnre,and%eonly
source of information. Her role is to create an enviromment

V. and supports curiosity, investigation, and
inquiry;  In this program, teaching is listening to the children
asthcytalktooneanother{; not to be the teacher. The
teacher t not ‘dominate. The strategy is to
promote learning by promoting interaction among children.66

mdim.mmg'mmmmu such as independent
study, laboratory investigations, discussion groups, and éxperimentation
with materials interésting to the children, The Elementary Science Study
deocribecitsmn'cneinvhicha]lchﬂ.dmhnaccmtothe
mterials oropm-odadratherthanteacherortaxbbookdinctadinmti—
gatd.om."6 Similarly, in the Science Curriculum Improvement Study program,
"children learn science in an intellectually free atmosphere where their
midusmmpactog,vherethuyloamtotesttheirideu,mtonf-
basis of some suthority, but on the besis of their oun observations.
Livermore, describing the intentions the writers of Sciemnce-A Process

of
Approach, said that the primary aim of the program was

eeoto develop the child's skills in using sciemnc. processes.
Skills cammot be deweloped by reading about sciemce. For

this reason, the exercises were written as instructioms for
teachers, not as reading material for children. Each

activity described a variety of activities which the children
would do, either individnally or in small groups. Demonstrations

s

Role ﬁo&?tﬁrﬂﬂgm% Foreground to Background: The Changing
eac ter, Science Curriculum Improvement Study, No,
9 (Winter, 1967), ppe 2% s

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

;680 Ibi-do’ p. 332.
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by the teacher were avoided as much as possible.69

Although little empirical evidence is available regarding the
methods and techniques actually used by elememtary teachers to teach
{science, several widely recognised viewpoints are that 2lementary
science is taught primarily by textbook reading, lecturing, recitation
2 i 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 21l school systems in western
| Pennsylvania, Slopny collected evidence which generally supports
| these viewpoints. He found that the method of teaching elementary
scier:e’which received the highest response was textbook reading,
discussion and demonstration (80.C per cent) while inquiry and student-
centered techniques ranked fifth7and sixth (Lh.L and 37.4 per cent,
respectively) of eight choices, /% a question asking how the schools
would classify the majority of pupil experiences, teacher demonstration
;received 55.6 pei‘ﬁcent of the total responses, whereas, mmq—tyfﬁaf
investigations received 33.6 per cent of the_total responses and child-
. oriented experiaents received 32,2 per cent. /0
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SN in a recent visit to more than 250 schools across the
nation, logged the characteristic classroom practices he saw. Instruc-

| tion was ‘characteriszed by mach talking by the teacher, mach drill on

| ‘specific ‘facts, and dominated by the textbook. As he put it, "it
would seem ‘tiiit a substantial part of whatever thrust there has been
in rocﬁnt efforts to change schools have been;blunted on the classroom
door,"

\j{j’ :_lg,)-

% 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 fr_t"'én teacher-dominated techniques to student-centered
techniques, from teacher lecture and demomstration to student investi-
gation, and from subject-matter chosen by the textbook to subject-matter |
se}ectad cooperatively by pupils and teachers. As Brandwein asserted,
the “teacher must be freed "...from the need to cgyer a text or a

syllabus by telling, telling, Znd more telling." 12

69. Arthur H, Livermore, "The Process Approach of the AAAS
Commission on Science Education," Journal of Research in Science
Teaching, IT, L (1964), p. 272.

70, Harold Littell Sloppy, "A Survey of Elementary Science in
Western Pemnsylvania" (unpublished ¥.Ed. Research Project, Indiana
University of Pemnsylvania, Indiana, Pemsylvania, 1968), op. 39-L2.

71. John I, Goodlad, "Educational Change: A Strategy for Study
agg ;ctioné " The National Elementary Principal, XIVIII, 3 (Jammary,
1969), pe o

-». T2e Paul F, Brandwein, "Elements in a Strategy for Teachiirg

Science in the Elementary School," The Teaching of Science (Cambridge,
Vassachusetts: Harvard University Press, I%gi, v. 119,

2a,
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. Tt 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 that
proposed:by the science curriculum projects; and therefore, might readily
adopt science project immovations. 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 immovations.

Rogers defines compatibility as the "degree to which an immovation
is consistent with existing values and past experiences of the adopters."’>
An imnovation that is not compatible with the classroom social atmosphere
maintained by a teacher may not be adopted so reedily as an immovation
that is cmtibleo

One facet of this investigation is designed to determine if teacher
performance on the Minmesota Teacher Attitude Inventory (MTAI) is
significantly related ‘o his zdoption of selected science teaching
innovations and techniques, The MIal was developed as a predictor of
the type of social atmosphere a teacher will maintain in the classroom
or of "...those attitudesicf a teacher which predict how well she will
get along with pupils in’interpersomal relationshipe."7! Validation
studies by Cook, Leeds, and Callis; Stein and Hardy; and Leeds sttest to
the valne 7§t the MTAI for this type of prediction with experienced
teachers.

, Bty
vie

Those teachers who rank high on the MTAI are expected to be capable
of establishing cooperative and mitual relationships with their students;
those who rank low are likely to be more dominating and authoritative
in their behavior., These low-scoring teachers would also be more subject-
and-self oriented than the high scoring teachers, who should be more
concerned with the pupils themselves and 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
new science teaching practices, then the predictive uses of the instrument
can be extended.

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

74, W, W, Cook, C, H, Leeds, and R, Callis, Minnesota Teacher Attitude
Inventory (New York: The Psychological Corporation, 1951),

75. Cook, Leeds, and Callis, Minnesota Teacher Attitude Inventory:
B% L. Stein and J, Hardy, "A Validation Study of the Mimmesota Teacher
Attitude Inventory in Manitoba," Journal of Educational Research, L
(Jarmary, 1957), pp. 321-338; C. T, Leeds, "Predictive Validity of the
Mimmesota Teacher Attitude Inventory," The Journal of Teacher Education,
) ¢ 4 (Spring, 1%9), PPe. 51'560 -
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METHODS
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The purpose of this section is to describe the procedures amployed
in the diffusion strategy examined in this study. The following
subsections are inclunded; the population, selection of the samples,
the instruments, the Science Inservice Program, collection of data and
methods of data analyses.,

Bty

.
"?
'&’”’R

The Population

o Subjects from which data were collected for this investigation
¥cane from a po;nhtiona,}conpri.sed of elementary classroom teachers from
112 elementary schools:in western Permsylvania. The schools are
located in an area officially designated by the Pemnsylvania Department
of Education as Region F, Clarion State College serves Region F as
the ccordinating cemter for regiomal plamning and curriculum improve-
mont, The five counties included in the region are: Clarion, Forest,
Jefferson, Mcrcer, and Venango. The location of these counties in
Pemnsylvania is shown in Figure 2, the Pennsylvania Region F Outline Map, %

FIGURE 2
PENNSYLVANIA - REGION F OUTLINE MAP

A1

‘RegionF
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. The region is sparsely populated, predominantly rural, and non-

farm. It is au eccnomically depressed part of Appalachia, in a long range
decline since World War IT, It included twenty-nine school, systems

and approximately 75,000 elementary 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
Ztaught in school bnildings in which six or more regular elementary classes
‘3were conducted. Included were classroom teachers of kindergarten through
fgra.da 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 OF TAE SAMPLES

| CL ifi% . \ce%z;%{%'-ii%ﬁ .
A1l elementary, classroom teachers in elementary, schools having six or
| more regular clasges; ‘identified from information® pre ded by school
adminisirators.in‘Region F. constituted the population. ' A total of 112
schocls met-the®dérined criteria and were assigned mumbers ranging from
001 to 112, - ‘The schools from which the samples were drawn were selacted
;from astable of random numbers compiled by Clark.2 In accordance with
Ipicedures. for assigning classification variables as outlined by Ferguson,>
' ‘sixty schools were selected on the basis of the classification variable,
science opinion leadership. The first thirty schools chosen from the
tabls of random mmbers 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 which.alementary teachers, identified by their peers as
nonleaders, were drawn for participation in the Science Inservice Program.

o
Syl
SIS

In swwary, l;1‘;‘1.2 elementary schools constituted the population from

which two groups’ of - thirty schools each wers randomly selected on the
basis of the classification variable, science opinion leadership. Class 1
was composed of ithirty elementary schools from which teachers identified
as science opinion 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 305, Table two shows the mmmber of schools per system
inclnded in the sample, the mmmbers of science opinion leaders and non-

| leaders selected from each school, and the mmmbers of science opinion

leaders and nonleaders included in the study.

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

2. Cmrles E, Clark, Random Numbers in Uniform and Normal Distri-
bution (San Framcisco: Chandler Publishing Company, 1900), PP» (=Dl

3. George A, Ferguson, S.%‘atistica.l is in hology and
Education (New York: McGraw-Hill Company, %EE;, PPDe E:;B-Egé.
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TABLE 1

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

Schools in the

Wumber of
Elementary

— Number of
Elementary

Teachers Included

School System Address Population in the Population
Allegheny-Clarion Valley  Foxburg L 34
Brockway Area Brockway 2 26
Brookville Area Brockville L 36
Clarion Area Clarion 2 27
Clarion-Limestone Strattanville 2 20
Commodore-Perry Hadley 1 12
Cranberry Area Seneca 6 Ll
Dubois Area Dubois 12 109
Farrell Area Farrell 5 o1
Forest Area Tionesta 3 23
Franklin Area Franklin 6 76
Greenville Area Greenville 3 42
Grove City Grove City 6 o8
Hickory Township Sharon 3 Y-
Jamestown Area Jamestown 1 9
Keystone Knox 3 27
Lakeview Stoneboro 3 29
Mercer Mercer 2 10
North Clarion County Tylersburg 1 12
01l City Area 0il City 9 8L
Pleasantville Joint Pleasantville 1 12
Punxsutawney Area Punxsutawney 10 82
Redbank Valley New Bethlehem 5 A
Reynolds Greenville 3 37
Sharon Sharon 6 86
Sharpsville Arca Sharpsville 3 M)
Union Rimersburg 2 26
Valley Grove Franklin, 3 36
West Middlesex Area West Middlesex 1 3k
Total

112 1205

25
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All 618 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 b
and classroom social atmosphere. All teachers who completed the pre-
test level of adoption questionnaire, Part I rec¢ived 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 msasures of L
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 administered as a posttest to
all teachers in the Class 1 and Class 2 schools ten weeks after the
2inal Science Inservice Frogram session. The data concerning change in
. level of adoption, which was derived by subtracting pretest scores from
ﬁgbsttest scores, were used to test hypotheses H,j and H,o. The Rokeach
% Dogmatism Scale and thejliinesota Teacher Attitude Inventory were
i~ administered to the participating science opinion leaders and non-
leaders during the firsﬁj%ﬁd}hours of the Science Inservice:Program.
The data fron the measures were used to test hypotheses H°3 and Hoho

e BRI g
The following subsections describe: Part™ of the questiormaire
which measured teacher level of adoption of ten innovetive science
investigations; Part II of the questionnaire which identified science
opinion leaders and nonleaders in each of the sixty schools; the Rokeach
igDogmatism Scale which measured dogmatism and the liinnesota Teacher
‘iattitude Tnventory which measured classroom social atmosphere.

i

Questionnaire, Part I %Z
|

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 identifisble stages conceptually
classified as (1§r:wareness, (2) interest, (3) evaluation, (L) trial,
and (5) adoption. The five adoption levels were incorporated into the
folloing seven-point scale which was used to identify the level of adoption
that%ﬁ@achers had reached for each of ten immovative elementary science
investigations. The fol&owing scale vwas revised and adapted from an
earlier scale by Miller, ‘

L, Texton R. Miller, Teacher Adoption of a New Concert of Supervised
Practice in Agriculture, Educational Hesearch oeries, lio. L (Department of
Kgricultural Education, North Carolina State University, Raleigh, North
CarOlina, 1965), jo 50
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Adoption Scale

Score;No. 1 This investigation is new to me; I hadn't heard of it
' before,

Y

Score No. 2 I've heard or read of this investigation, but I haven't
. given it much thought. -

Score No. 3 I am considering using this investigation in my class-
room, but haven't reached any conclusion on its value.

Score No. L I doubt that this investigation would be of much value
to me in my teaching situation. -

.Score No. 5 This investigation looks promising for my teaching

3 v situation, but I haven't tried it yet.
;§§§?é No. 6 I have used or am using this investigation in my class-
pes room, but I haven't yet decided if I'll use it again

in the future.

Score No, 7 I have used or am usiné this investigation in v 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 created by its description on the
pretest. A score of "three" was equivalert .c the interest stage. Since
the investigations may be evaluated unfavorably or favorably, the scores
"four" or "five" were used to indicates that either unfavorable or favorable
evaluation had occured. Score "six" indicated a teacher in the trial
stage of adoption and score "seven" indicated comple%% teacher adoption of
the investigation.

The level of gdoption quggtionnalre,‘Parth described each investiga-
don, A through J.> Following each description, ‘tie respondent was
requested to circle the number corresporiding to one of the seven statements
f the adoption scale which best described his present feeling about
and/or use of the investigatiun. The following description of investigatign A,
synthesized from the Science Curriculum Improvement Study book Relativity,
is presented as an example, ‘

Description of Investigation A

This investigation concefns 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%).
29




of objects relative tc other objects. It involves the use
of an artificial observer, Mr, 0.; who is made of peper and

is shaped like this o For the children, ¥r, O
becomes a central reference object. The
position of any object either at rest or in
motion is described relative to ¥Mr, O, Children
are involved in indi vidaal or group activities such
as discussing Mr, O's relative pcsitioﬁ, uutting out
¥r, O figma, and manipulating Mr. 0's position relative to
other objects.,

4
Directions: Please circle the one mumber at the left which
corresponds with the statement at the top of
the page which best descriles your present
1234567 feeling about and/or use of Investigation A.”

Scores on the adoption scale were canverted to level of adoption
scores by the conversion scale shown in Table Three,
TABLE 3
ADOPTION SCALE SCORES CONVERTED TO LEVEL OF ADOPTIOF SCORES

Adoption Scale Score Number Level of Adoption Score

1,2
3
L,5
6
7

Awvareness
Interest
Evaluation
Trial

Adoption

U E"\2 N =

A level of adopticn score was tabulated for each respondent by
sumxing tho scores for each of the ten investigations, Ths poesible
range in individual level of adoption scores is from ter to fifty.

Part I, the level of adoption questionnaire, was administered as

a pretest-posttest. To determine the questiommaire's reliablility it was
adlinig ared to a sample of ninety-four teachers in thirtesn schools
in Region F, The teachers included in this sample wers not represemnted
in the inservice program. After a delay of four months, tae same
questionnaire was again administered to the same sample. The prcduct-
momant P was computed and used as an estimate of reliatility. The
coefficient of correlation was established at r equals .55.

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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Part I of the questionnaire was administered by mail during Jamuary

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

and Class 2, The first adninistration, the pretest, determined the level

of adoption of the ten investigations for all responding teachers. The
posttest was administered during ¥ay 1969, ten weeks after the completion

of the 3Science Inservice Program. Change in level of adortion was deternined
by subtracting, algetraically, pretest scores from postiest scores.

Corputation of the change scores provided the datz necessary to test
the mull rypothesis Eo: science opinion leaders who particinested in an
{nservice program dealing with imnovative science teaching techniques and
materials wiil adopt no more of the innovations than nonl:.~ders who
participsted in the same program.

Calculating the change in level of adoption scores for all teachers din
the sampled schools, excluding science opinion leaders and nonleaders who
participated in the inservice program, prcvided the data necessary to test
the mull hypothesis Hg2: teachers in schcols which were represented in a
science inservice program by science opinion leaders will adopt no more of
the science teaching innuvations than teachers from schools which were
represented in the same inservice progran 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 immovatioms spread within the schools represented by s3ience
opinion leaders and those represented by nonleaders.,

Calculation of the change scores als> provided the data necessary for
testing the correlation between change in level of adoption and the Science
Inservice Program participants' scores on measures of dogmatism and class-
room social atmosphere.

Sociometric Measure of Science Opinion Leadership, Part 1I

Part II of the questionnaire is a sociometric technicue 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 mmbers 1, 2, and 3 the teachers {rom whom he would
seek advice and informatior about newly developed science teaching methods
ard 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
individuals to whom you would go for such science teaching advice or
information.

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

Place a 2 beside the name of the individual to
whor. you would go second.

Place & 2 beside the name of the ind:ivicdual teo
whor you would go third.

¥r. william Chamberlain
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' Rokeach Togmatism Scalc

Mrs. Mary X. Hobaugh
Mrs. Emily Bower

iy

Mrs, Henrietta Kodrich

|

Mrs. cames Donachy

. George Harmon
My, Gil Twiest

|

' This technique for measuring opinion leadership was chosen
because it is most applicable to a research design in which all
mambers of a particular group are surveyed, Rogers describes this
sociomstric method as the one most often used in past rgseurch and
cites more than fifteen studies which have utilized it.

mn?oftheqnuuminmmbymﬂjamﬁih
Part I during Jamary 1969 to all eleneutary teachers in the sixty
schools designated as Class 5 and Class 2. A resposding dsacher

indicated his relative choices for scieace opinion leader by marking “

scares 1, 2, and 3 beside selscted names oni¥is schoul roster. All
other teachers on the roster for whom he did not mack a scors were
assignad a%score of L. The individesl teecher in each clementary
school in Class 1 who received the lowest score determdned Yy suxwing
tka scores for enchwindirniuﬂLtaachar was designated science opimion
iseder for that school. In sach elementary achool in Class 2 the indi-
vidual vho received the highest score was designated nonleader. In
cases where two or more indtividnals in any school sttained the same score
£, - either science opinion leader or nonleader, the individoal who was
invited to participate in the Science Inservice Program was chosen
rexcostly. A sample copy of ths cuestiomnaire, Parts I and I1, appears
in the sppendizes,

The Bokwsach Dogmatism Scale, Form E, was used to messure dogmtism,
It was aczdnistered to the science opinion leaders from the Class 17
schools and the nonlesders from the Class 2 schools during the first’
hours of the Science Inservice Progran session. A sample of the Dogmatisa
Scals, Farm B is included in the appendixes.

The elememtary teachers indicated disagreement or agreement witn
sach of the forty items on a scale ranging from mims three to plus three
witt the zero point excluded in order to force respcnses toward disagree-
ment or zgrsement, This scale was converted, for scoring purposes, to a

: 1-to-7 ecale by addirg a constant of ifour to each iten score. The total

is the sux of acores obtained on all items in the test. Scores may
range from LG to 260.

t. Rogers, Diffusion of Innovatioms, pp. 228-229,
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Rokeach reports that the reliabilities of the Dogmatism Scale, Form
E, range from .66 to .93.7 Table four shows the groupe to which the Scale
vas administered, the numbers of cases, the reliabilities, the means, and
the standard deviations.

Dogmatism scores were obtained for each Science Inservice Frogram
participant. 7The data obtained were used to test the mull hypotlesis %03t
scores on the Fokeach Dogmatism Scale are not significantly correlated with
change scores on a measure of level of adoption of s=cience innovations among
participants in an inservice program conducted as a part of this study.

TARLE L

RELIABILITIES, YEANS, AND STANDARD DEVIATICNS OF DOGMATISY
: SCALE, YORM E'O

Number of Kumber of Standara
Tiens Group Cases Reliability Mean Deviation
Lo English Colleges 80 .81 152,08 26,2

- English aorkers 60 .78 175.8 26,0

Ohio State U, I 22 .85 142 .6 27.6

Ohio State U, II 28 oTh 143, 8 22,1

Ohio State U, III 21 - o7k 142,6 233

Chio State U, IV 29 68 141.5 27.8

Ohio State C, V 58 o7l 141.3 28.2
Mich., State U, IV 89 .78 - -

VA domiciliary 80 - 123,2 26.6
2 2;4 093 - -
: 17 8l - -

i

Himeeota Teacher Attitude Imnbﬂ

The Mimnesota Teacher Attitude Inventory (MTAI) was used to determine
- the type of social atmosphere ur teacher-pupil relations a teacher maintains
in the classroom, Its value for this type of nredJnH.on has been va.lldated
by several authors including Cook, Leeds, and Callis'' 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
desiravls social relationship is described as follows:

$o Rokeach, The Open and Closed ¥ind, pp. §9-91.

10, Tbid.

M. ﬁook Leeds, and Callis, Vinnesota Teacher Attitude Inven‘ory,
pp. 13-1

12. Stein and HZardy, A Validation Study of the MTAI, pp. 321-338.
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Tt is assumed that a teacher ranking at the high end of the
scale should be able to maintain a state of harwonious 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 the child-
dren and enjoy t.eaching Situstions requiring disciplinary
action should rarely occnr. 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
resprct 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
ridicnle, Axilities and strergths should be recognized

and used to the utmost for the benefit of the group. A
sense of proportion involving humor, justice and homesty

is essential. Group solidarity resulting from common goals
common understanding, common efforts, common difficulties,
and common achievements should chzracterize 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 ssful
and rule with an iron bhand, creating an atmosphere of ten-
sion, fear and submission; or he may be unsuccessful and
become nervous, fearful and di-traught in a classroom
characterized by frustration, restlessness, inattention,
lack°of respect, and mmerous 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-
roon matters, and the subject matter to be covered rather
tlnninﬁ.erm of what the pupils needs, feels, lmows, and
can do.

The ‘MTAI consists of 150 items. There are five possible answers
for each Item. These are: strongly agree (SA), agree (A), undecided (U),
disagree (D), and strongly disagree (SD). The possible range of scores
onthemIisfro-p]ns150tonims1SO. According to criteria estab-
1ished by the authors, each response in accordance with a positive
attitude statement has a value of plus one and each response in accordance
with a negative attitude statement has a valre of mims one., For purposes
of scoring, thisscalemcouvertedtoazevtoBOOsca.lebyadema
constant of 150 to each final score. The instrument mav be obtained from
the Psychological Corporatiom, 304 East LSth Street, New York, N.Y.

13, Cook, Leeds, and Callis, Minnesota Teacher Attitude Inventory,
Pe 3.
3L
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Two predictive validity coefficients were corputed for Form 4, MIAIL.

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

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 MTAI were obtained for each Science Inservice Program
participant. The data obtained were used to test the mull hypothesis H):
scores on the Minnesota Teacher Attitude Inventory are not significantly
correlated with change scores on a measure of level of adoption of science
jnnovations 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 sciemce opinion leaders from the Class 1
schools and thirty nonleaders from the Class 2 schools, were invited to a
Science Inservice Program jointly sponsored by the U.S. Office of Education
and Clarion State College. The invitations were accepted by f%rty-ﬁve
teachers; twenty-three science opinion leaders and twenty-two nonleaders. The
program sessions were concucted on three consecutive Saturdays in March 1969
from 9 AJ¥. 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 tem immovative investigations
characteristic of those produced by the three major elementary science
curriculum development projects. The following subsections describe the
program and the ten immovative ‘. restigatioms.

Prograr 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 immovative investigations. Each investigation
was presented using the teaching techniques and 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 informazl and were
characterized by mch interaction and entlmusiasm 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. FParticipants were encouraged to evaluate the

14, Ibid., p. 1L




TARLE 5

'PERCENTILE RANK BQUIVALENTS FOR RAW SCORES ON
JINNESOTA TEACHER ATTITUDE INVENTORY, FORM A,

Systems with fewer . Systems with 21

i
!
;
_ l
S l
1
I
1
1

than 21 teachers ;i or more teachers
| Percentile Bural 2 years L years 2 years L years
| Rank Teachers  training  training _ training training
99 112 110 107 108 114
95 91 88 98 98 103
90 76 76 90 87 100
80 62 6L 72 74 88
75 57 56 67 69 82
70 51 <, 62 63 79
60 42 Ly o1 52 70 -
50 32 34 141 L3 60 "~
L0 23 19 29 33 b9 -
30 1 7 17 22 L2 -
25 7 -3 12 16 36
20 -2 -7 X 7 22 -
10 -23 =21 -26 -9 7 -
5 -38 -35 -30 -27 -18 )
| 1 6L =67 -39 -L8 -50
N 332 118 102 2L9 2L7 "
Mean 29.7 29,2 37.0 40.1 55,1 -
SD 38.1 38,6 39k 37.2 36.7

15, Ibid., Pe F.




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
carriculum innovations in the mammer suggeated by the developing project.
Attention had also been devoted to preparing 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, Welcome;, Program JOverview

be Administration of Rokeach Dogmatism
Scale and “‘immesota Teacher Attitude

Inventory.

ce. Participant Involvement in Inves-
tigations A, E, C

March 15, Session 2 - Participant Involvement in Inves-
tigaulons D, E, F,
fsi
March 22, Session 3 - a., Participant Involvement in Inves-
tigations H, I, J

b. Progran 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 out, 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 from
the science opinion leaders! schools could affect both adoption andfdlrfu
slon within the schools, it was necessary to disregard the data from these
schools. One science opinion leader and’ one nonleader who participated
in the inservice mrogram failed to return the level of adoptiom posttest

thereby making it imp0331ble to compute their level of adovtion 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 Gcience Inservice Program sessions,

Selected from Science--A Process Approach (AAAS) were Investigatiions
C, E, F, and J, Selected from the Elementary Science Study (ESS) were
Investigations By I, and G. Selected from the Science Curriculum
Improvement Study (SCIS) were Investigations 4, 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 questiomnaire 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 uenced by the
norms of the social system in reaching a decision.'® 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."!! Marsh found that teachers adopted Physical
Science Study Committee (PSSC) physics more rapi becaxig'efg”yhey. could
incorporate it into their program a bit at a time.!0 The! Selécted

!?,l’%ﬁ;

innovations also lack complexity and exhibit high comhig%b;i}i}yg ‘ s

They are relatively easy to understand and use and the results/may be . -
easily observed and commnicated to other teachers. EREEE A

To encourage the evaluation and trial of the ten investigations
in the participants' classrooms, each participant was supplied with a
take-home puckage of materisls for each of :the, ten imefs;igations. For
example, for investigation B’ concerning] éle’g't_ri?:;lty and magnetism each
participant wasam‘cwipedwitl'f a; take-home packet containing a dozen
flashlight cells, a dozen bulbs, bare and insulated copper wire, fahne-
stock clips, and steel Bpikes, 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 immovations and make a decision concerning a trial in
his owm classroon.

16, Ev'erett 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 Inmovations by the FSSC" in Innovations in Education, ed. by
Matthew B, Miles (Teachers College, Columbia University, 196L), p. 245.
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COLLECTICN OF DATA

Data collected in this 3nvestigaticn 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 Elementary 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 informaticn requested. The three others supplied
only the names and addresses of the school systems located within thedr
respective counties. In these counties a letter was sent to each chief
school administrator requestiing the necessary information. Sample letters
to the county superintendents and chief school administrators are inciuded

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 Jamary 9, 1969, each administrator received a letter
which described theiiﬁgﬁﬁﬁggation and requested approvel to proceed with the
study in his district. The 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 appendires.

Administration of Questionnaire Parts I and IY

After receiving administrative approval on Jamary 2k, 1569 all 618
teachers in the sixty Class 1 and Class 2 schools were sent 2 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 1, 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 1C, 1569, a followup letter
vwas 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 jn 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

Lo




guestionnaires ths scores were tabulated, .Part I of the questionnaire
yielded data relative to the level of adoption of ten selected elemen~- -
tary science curriculum innovations among teachers in the sixty schools
prior to the Science Inservice Program. Part II, the schooi-specific
socionetric measure, revealed the identity of the science opinion
leaders and nonleaders in each of the sixty schools.

#basurés Administered During the Inservice Frogram

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

» T

teachers; twenty-three science opinion leaders and twenty-two nonleaders,

<3

participated in the program. The Rokeach Dogmatism Scale and the
Minnesota Teacher Attitude Inventory were administered to the forty-five
participants 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

On.May 31, 1969 ten weeks after the completion of the Science
Irzervice Program, Part I of the level of adoption‘questionnaire,
administered now as a posttest, and a letter of transmittal were mailed
to all L9? elementary teachers in the sixty Class 1 and Class 2 schools
who had completed the pretest. The. posttest, was returned by L32 teachers
or 87.8 per cent of the teachers 1o 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

NUMEERS OF QUESTTONNATRES SENT AND TCTALS AND PERCENT
OF QUESTIONNATRES RETURNED

= . . ¢ s Total Fercent
Total  Total Percent Useable  Useable
Questiomaire Sent ‘Returned Returned Returns Returns

Questionnaire, Part I
Level of Adoption g
Pretest 618 528 85l L92 7946

Questionnaire, Part II

Sociometric Measure of

Science Opinion ‘

Leadership 618 623 8L 6 476 77.0

Questionnaire, Part I
Level of Adoption
Fosttest 192 L32 87.8 429 87k

I




After the respondents' posttest scores were tabulated, the pretest
level of adoption scores were subtracted, algebraically, 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
vere commuted for 21 nonleaders and 119 teachers in the schools wnich
they represented. The change scores tus derived provided data
necessary to test the hypotheses set forth in this study.

METHODS ¥ DATA ANALYSES

The first two hypotheses concerning the differential levels of
adoption of science teaching innovations betweer the sciince cpinion
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 -~andcmized
analysis of variance (anova) for unequal sampi. sizes.!? Prior to
testing hypothesss one and two a Student's t-test for unccrrelated
data had been applied to test the equality of the means of the pretest
level of adcption 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 inservice program participants' change scores on a measure of
level of adop* ion and their scores on the Rokeach Dogmatism Scale and

on the Kirmesot: Teacher Attitude Inveato w%re each tested by a 2 X 2
cont tatle. The unadjusted r’va'mﬂo: J¢ were calculated for
each test. The level of significance at which all hypotheses were

tested was .05. Table eight summarizes the hypothesas tested and the
models used for data analyses.

AESULTS

3

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-tests which were empioyed
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 mull hypothesis,
The subseyaent subsection includes a discussion of the results, Additional
data pertinent to the analyses are erbodied in the appendixes,

19, C. "o Li, Introduction to E jmental Statistice (New York:
McGraw poor Company, s DT -1,

20 Jeorge W, Snedecor, Statistical Methods (Ames, Iowa: The
Yowa State University Press, 1956), Pp. 2T 1=222,
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COMPARISONS (F PRETEST LEVEL (F ADOPTION SCORES

Before hypotteses 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 wefe 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 13l 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 scoro;sbehmen the teachers in the schools which each group represented.
The scimc&op:nm leaders and the teachers in their schools showed no
particular ‘advantage 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 eachrof the four hypotheses included in this
investigation. The ariginal data pertinent to the analyses are located
in the appendixes. :

DIFFERENTIAL ADOPTION BETWEEN
SCIENCE OPINION LEADERS AND NONLEADERS

A science opinmion leader is an elementary teacher irn an individual
sc*20l selected by his peers as the teacher from whom they would seek
aavsice and informtion concerning new science teaching methods and
ncterials. A review of the literature concerming the adoptive behavior
of opinion lsaders suggests that opinion leaders generally adopt immo-
vations before nonleaders. Teachers designated as science opinion
leaders by their fellow teachers were expected to be more imnovative than
teachers not so designated.

The nmull hypothesis H,; stated that sciemce opinion leaders who
participated in an inservice program dealing with innovative science
materials and teaching teshniques would adopt no more of the imnovatioms
than nonlea. 2= who participated in the same program. A Model I single
classification, completely randomized analysis of variance was used to
test hypothesis H,j. The results are summarized in Table nine,

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

1. Gecrge Simpson, Anna Roe, and Richard C. Lewontin, Quantitative
Zoology (New York: Harcourt, Brace, and World, Inc., 1960), pp. T7e-156.
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opinion leaders who participated in an inservice program dealing with
innovative science teaching technicues and materials adopted no more
of the innovations ‘han nonleaders who participated in the same
program,

)

TASLE ©

ANALYSIE F VARIANCE DATL =0 THE CEANGE

STCOEES ON
A YEASUZY OF 1EVCL F LOCPTTON F SCIERCE IWWCVATIDS
T EEN SCIENCE OPINION LEADZRS AND NOW_ZADERS
Source of Variation df S by F
Between Groups 1 g7.14 YN
1,28 =&
#ithin Jroups 39 1735,61 Llil53
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Research evidence appears to Indicate that the personal inflnence

exerted by opinion leaders affects the adoption decisions of others. The

adoption of science curriculun innovations by a science opinion leader
rmay encourage and stimulate the adoption of the innovations by other
teachers within his school, The mull hypothesis X , stated that
teachers from schools which vere represented in a science inservice
program by scdence opinion leaders would adopt no more of the science
teaching innovations ihan teachers fror. schools which wWere represented
in the same inservice progran oy non:eaders., & Yodel I single class-
ification, comlietely randomized analysis of variance was used to test
Typothesis ?{02 and Izbie ten swmarizes the results,
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TABLE 10

MISISGVARIAEEMIAPOR'HECHA!!}BSC@EONAHEASUBEGIEVEL(F
ADOPTTN (F SCIENCE INNOVATIORS BETWEEN TEACHERS IN SCHOOLS REPRESENTED BY
SCIENCE OPINION LEADERS AND TEACHERS IN SCHOOLS HREPRESENTED BY NONLEADERS

Source of Variation af SS MS ¥
Between groupe 1 38,48 38.L48
0.996%
Within groups 251 9692.69 38,62
Total 252 9731457,

F.%(1,251) = 3,88
F 5(1,257) = 6.75

The analysis did not produce an F statistic that reachcd the
assigned level of significance; therefore, it may be concluded that teachers
from schools which were represented in a science inservice program by
science opinion leaders adopted no more of the science teaching innovations
than teachers from schools which were represented in the sawme inservice
program by nonleaders.

CORRELATION BETWEEN THE ROKEACE DOGMATISM SCALE AND
CHANGE IN LEVEL OF ADOPTION

According to Rokeach, a person's receptivity ic new ideas is a
function of a personality variable imown as dogmt:‘n.sm.2 4 c¢losed-minded
or highly dogmatic person is less likely to accept new jdeas than an
open-minded or low dogmatic person. A highly dogmetic person resists
change while a low dogmatic persom is more open to change. Xnowledge
about a person's degree of dogmatism may emable predictions about his
behavior in the adoption of innovations. The level of adoption of sciemce
teaching innovations may change more for elementary teachwrs who score
low on the Rokeach Dogmatism Scale than for teachers who score high.

Using the mean score on the Rokeach Dogxatism Scale and the mean
clnngef’;ﬁi‘:: level of adopticn as mid-points, the forty-one inservice
program rarticipants were dichotomized into high and low groups on both
measures’and the results were cast on & 2 I 2 contingency table. The

2. Rokeach, The Open and Closed Mind, pr. Sl
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2 X 2 contingency table was ermloyed to test mull hypothesis 4,, which
stated that scores on the Fokeach Dogmatism Scale are not significantly
correlated 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. The unadjusted chi-square value was computed.
The results are swmarized in Table elewen,

TABLE 11
2 X 2 CONTINGENCY TABLE ANALYSIS OF THE CORRELATION BETWESN SCORES ON TEE

ROKEACH DOGMATISV SCALE AND CEANGE IN LEVEL OF ADOPTION (F SCIENCE
INWCOVATIONS

Change in lLevel of Adoption

Scores on
Rokeach
Dogmatisn High Low
Scale
High 6 1L 20
Low 13 8 21
19 22 11
2
X = )-3019
af = 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 BETWEEN THE MINNESOTA TEACHER ATTITUDE INVENTORY AND CHANGE
IN LEVEL OF ADCPTION

The use of new science curriculum technigques and materials requires
a classroon socizl atmosphere characterizec by interactior and cooperation
between pupils and between pupils and teacher., 4 teacher cormitted 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 adopiion of science curriculum innovations, therefore,
may be dependent upon the type of social atmosphere maintained in their

L7




;¢  classrooms, Teachers who do not view pupil inquiry and freedom as a threat

i£ - wight adopt the innovations more readily thau teachers who are more

‘" dominating and restrictive. Since the Minnesota Teacher Attitude Inventory
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
Telationships 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 MTAT and the mean change on level of adoption
were used as mid-points to dichotomize the forty-one inservice program
participants into high and low groups on each measure., The results were
cast on a 2 X 2 contingency table, The table was used to test null
hypothesis A , : scores on the MTAI are not significantly correlated with
change scoreSton a measure of level of adoption of science immovations
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 messure of level of adoption of
science teaching immovations among participants in an inservice program
conducted as a part of this study.

TABLE 12
2 X 2 CONTINGENCY TABLE ANALYSIS (F THE CORRELATION BETWEEN SCORES ON THE

MINNESOTA TEACHER ATTITUDE INVENTORY AND CHANGE IN
TEVEL OF ADOPTION OF SCIENCE INNOVATIONS

Change in Level of Adoption

Scores on High Low
MTAI
High 9 12 21
Low 10 10 20
19 22 L1
12 = 0021

af =1 009>P>005

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 TVE FIRDINGS

The purrose of this exploratory study was to exanine ‘'a diffueion
strategy for science education which empioyed teacher opinion leaders
and teachers selected on the basis of scores on certain social-
peychological measures to adopt and spread innovatioms.in science
edacation methods and materials. It was generally kypothesized that
if such persons :could be identified and encouraged to adopt science
teaching innovations such as those produced by the sc ience curriculum
projects, then their adoption might stirulate other teachers within
their schools to adopt and diffuse the inmovations. The findings of
each hypothesis analyzed in the study are discucsed in the subsections
which follow,.

Differential Adoption Between Science Opinion Leaders and Nonleaders

Table nine demonstrated that sciemce opinion leaders who partici-
pated in an inservice program dealing with imovative sclence teaching
techniques and materials adopted no more of the immovations than
nonleaders who participated in the same program, The analysis of the data
jndicated that the identification of science opinion leaders and the
concentration of inservice efforts upom them offerednc advantage for
gaining the adoption of scierre teaching irmovations in the population
examined in this study. Perhaps thiz inding was due to norme regarding
change in general which existed in the population prior to the study and
wnich may have acted as an intervening variable between change in adoption
level and science opinion leadersiip. The two thecritical types cf norms
usually described in the literature are traditioral and modern. A modern
orientation s usually associated with accepiance of immovations whereas a
traditional orientation is not. Rogers has pointed out that the norms
of 8 social system affect an indivic:sl's decision to adopt or not adopt
immovations. He ciies considerable espirical evidence which suggests that
individeals in mndezn sgstems are more likely to change than individuals
in traditional systems.’ Furthermore, it was reported in Introduction of
this stody that opinion leaders conform more closely to social system norms
than the average member., Evidence was also cited which noted that opinion
leaders in traditional systems were relatively less innovative than non-
leaders. Although measurements of Region F's norms for orientation to change

— in general vere 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 comsidered as & homogrnous cociel system. are isolated from major cities,
sparesely settled, have declining populations, and are generally oconomically
depressed. Schools are not wealtny and expeni most of their resources to
maintain the status quo. Teachers are lccal rather than cosmopolite. Ir
it can be assumed that tne pricr ctate norms of Hegion F are traditional
and not oriented to change and thai such norms determine the innovativeness
of opinion leaders, then it might reasonably be expected that science
opinion leaders wotld not deviate very imch from the system’s norms.
Furthermore, un the measure of level of adoption employed in this study
th> mean change scores for the twenty science opinion leaders and twenty-
one nonleaders were, respectively, +3.L and +10.8 ont of scores which

3 Fogers, vilfusion of Inncvations, po. 57-75.
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ranged from -2 to +2L. 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 Schonls Represented Science
Opinion Leaders and Teachers Represented by Nonleaders

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 leader. ...p
employed in this study requested the respondent to indicate the colleagues
to whom he would go for advice or information about nevwly developed methods
and materials tor teaching science., It is quite possible that teachers
may look upon other teachers as leaders in science but seldom if ever
actually obtain such information from them. OSuch a brezk 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 co}leagues in *the same
building did not share their classroom innovations.+ Such a lack of open-
ness of commnication restricts the sharing of ideas and suppresses support
for imnovations which merit evaluation. A similar lack of cormrmnication
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 shouid be considered is the length of time
required for teachers to pass through the adoption process. Such time
msy 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 tc elapse between the
introduction of the innovations and the final measure of their adoption.
The diffusicn veriod reguired for an innovation to reach complete adoption
is, at least partly, a function of the length of the adoption period for
jndividual adopters. As the adoption period becomes proportionately
longer for individual teachers, the diffusion period will likely become
proportionately longer.

In consider‘ng a similar factor related to time, reference is made
to Figure Cne, Tie Normal Diffusion Curve, included in the Introduction.
It is noted thati the S-shaved curve includes a gradually ascending first

L. Ronald Lippitt, "The Youth Culture, The School System, and The
Socialization Commnity," in ilbert J. Reiss (ed.) Schools in a Changing
Society (New Ycrk: The MacMillan Company, 1966), p. 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 yat LGegun 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 Change
in Level of Adoption

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 ccores on the Rokeach Dogmatism Scale are significantly corre-
lated with change scores on a measure of level of adoption of science
teaching immovations among participants in an inservice program conducted
ag 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 mull 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 Attitnde Inventory and
~Change in Level of Adoption

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 Inventory are not significantly correlated with
change scores on a measure O fevel 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 2 teacher will adopt modern
science curriculum innovations. The MTAI was desigmed to measure a single
teacher attribute; however, the implicit assumption that all 150 items do
in fact measure a single unitary trait has been questioned by Horn and
Morrison.” Their factor-analytic study of the MTAI vielded egvidence
which suggested the existence of five covarying patterms of items rather
than the single dimension. Perhaps a productive area for further research
would be to explain the relationship of each of the factore 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 subseis of items parti-
cularly related to the teaching behavior associated with the science
curriculum innovations.

2. Johm L. Rorn and ¥, Lee Morrison, "Dimensions of Teacher ittitudes,"”
Journal of Educatiocnal Psychology, LVI (1965), pp. 118-125.

6. R. B, Cattell.and J. Horn, "An Integrating Study of Factor Structure
of Adult Attitude - Interests," Genetic Psychology Monographs, LXVLL (1963),
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CONCLUS IONS

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 ire
Rokearh Dogmatism Scale or the Minnesota Teacher Attitude Inventory.

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.

. ™

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
jnservice 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 s tum’ °

5, There was no significant correlation between scores on the
Minnesota Teacher Attitude Inventosz 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.

On the basis of these findings, *he following conclusions appear
warrented.

1., The adoption of science teaching immovations 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 sould not be

dimilated by selecting science opinion leaders as targets of
innovational input and concentrating science inscrvice activities
upon them,

The data analysis showed a significant correlation between sccres
on the Rokeach Dcgmatism Scale and change in level of adoption cf
science teachiug innovations among science inservice program
participants. Mcst teachers who scored high on the dogmatism
scale scored low on change in adoption level, Most teachers who
scored low on the dogmatism scale scored high on change in adoption
level. Tt appears that a negative correlation exists between

dogmatism and the adoption of science teaching innovations. Although

this fi ‘ing should be regarded as tentative, the possibility of
selecting low dogmatic teachers as points of innovational input
deserves to be explored further,

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 mst 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,

2o

Although traditional and modern norms for accepting immovations
have been described and measured in areas such as rural sociology
and anthropology, little is known atout how they affect the
adoption of inmnovations in education., Attention should be uevoted
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.

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 principuls would react to thz use of the innovations

in their classrooms. Some teachers expressed a reluctance to

use innovations in which pupils were free to beccme actively
engaged in science investigations, discussions, or explorations
because they feared that their nrincipals 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 roies that an elementary principal may play and the
adontion decisions of his teachers. Are innovations mcre
successfully implementsd when the »riiacipal introduces the
immovation 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 ps;cknlogical barriers to change?

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
judres' ratings or by the self-designation technique? Wwhy are
certain 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.

Since the diffusion of innovations depends upon the flow of
commnication, the school commnication channels and processes
should be investigated. Perhaps elementary teachers do not
commmnicate 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 commnication network
dces exist within a school, what is the relationship between

+he characteristics of the innovations introduced into it and
the time required for diffusion?

Social-psychological instrum:ats 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.

Y
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GLOSSARY

Adogtion is a decision to continue full use of the
innovation in the future.

Adoption process is the mental process through which an
individual passes from first hearing about an innovation to final
adoption. The adoption process is conceptualized in five stages or
levels: awareness, interest, evaluation, trial, and adortion.

Change agent is a professional person who attempts to
influence adoption decisions in a direction that he believes is
desirable.

Classroom 3ocial atmosphere is the teacher-pupil interpersonal
relatTonship which prevails in a classroom, i.e., teachers establish
nooperative 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 inverition 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
jncluded %he person's avility to evaluate information pertaining to
each ci these areas on its own merit.

Elementary science curriculwn innovation is a newly developed
method or .maerial for teaching science in the elementary school
produced by an elementary science curriculum development project
such as Science--A Process Approach, Elementary Science Study, or
Science Curriculum Improvement Study.

Tnnovation 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, crial, 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 schocl from whom other teaches seek advice anl information
about newly developed methods and materials for teaching science.
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APPENDIX A

INSTRUMENTS TUSED 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 teachK 1 2 3 4 56

D. Have you ever attended a workshop, in-service program, or institute
specifically for science? Yes No

E. When this study is completed, would ycu like to receive a summary of
the results? Yes No

GENERAL TMSTRUCTIONS: This questionnaire is composed of two parts:
Part I and Part IT.

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 L4 5 6 7 for each description. For example, if 2fter reading
the description of investigation A and the statements at the top of the
page, you decide that you hadn't heard of investiga*ion A before you would
then circle the number 1, However, if you are using or have used
investigation A in your classroom 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 ~..uals in your school to whom you would go for advice and
informatic. . .acerning newly developed methods and materials for teaching

science in the elementary school.
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PART T

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 clacsroom, but
haven't reached any conclusion on its value,

L. I doubt that this invesiigation 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 decidzd if I'll use it again in the future.

7. T have u~ed or am using thic investigation in my classroom, and
I intend to use it again in the future.

Description of Investigation A

This investigation concerns relativity or the positions and motions
of objects relative to other objects. It involves the use of an artificial
observer, Mr, O, who is made of raper and is shaped like this + For
the children, Mr. O becomes a central reference object. The position
of any other object either at rest or in motion is descr:bed relative to
Mr, O, Children are involved in individual nr group activities such as
discussing Mr. O's relative position, cutting out Mr. O figures, and
manipulating Mr. O'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
1234567 Investigation A,

Description )f Investigation 3

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 ceils, bulbs, wire, tape and nails. They
investigate such things as ways to light a bulb using onliy 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.

pispctions: Please circle the one number at the left which corresponds

#ith the statement at the top of the page which best
describes your present feeling about and/or use of
1234567 Investigation B.
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Statements

1. This investigation is new to me; I hadn't heard of it before.
5. 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.
),. T doubt that this investigation would be of much value to me in
my teaching situation.
. This investigation looks promising for my teaching situation, but
I haven't tried it yet.
6. T have used or am using this investigation in my clascroom, but
T haven't yet decided if I'll use it again ir the future.
7. I have used or am using this investigation in my classroom, and
I intend to use it again in the future.

Descripiion of Investigation C

The intention of this investigation is to encourage pupils to make
careful, 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
1234567 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
reas, corn, beans, or sunflower seeds. The seeds are germinated and the
early growth of the embryo plant is cbserved. Seeds are planted in small
drinking cups and children observe, discuss, measure, and record the
growth and development of plants.

Directions: Please circle the one number at the left which corresponds
with the statement at the top of the pagc which best
describes your present feeling about and/or use of
1234567  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
mach thought.

3, T am considering using this investigation in my classroom, but
haven't reached any conclusion on its value.

L. 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 usineg this investigation in my classroom, but
‘T haven't yet decided if I'1ll 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 future 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 abou: and/or use of Investi-

1234567 gation E.

Description of Investigation F

This investigation involves children in observing and measuring human
reaction time. A plece 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
1234567 your present feeling about and/or use of Investigation F,




Statements

1. This investigation is nev 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 comsidering using this investigation in my classroom, but
haven't reached any conclusion on its valuc.

. T doubt that this investigation would be of much value to me in
my teaching situation. '

. 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 il azain 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 mealworms,
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 1o answer questions such
as: Can a mealworm see” How do mealworms 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 experimenis, observe, measure,
keep records, design and build simple equipment, attempt to control
variables, and draw conclusions.

Directions: Please circle the one number at the left which corresponds
with the statement at the top of the page which best describes
1234567 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
123567 your present feeling about and/or use of Inv-stigation H,

67




T

Statements

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

2. T've heard or read of this investigation, but haven't given it
much thought. )

3. T am considering using this investigation in my classroom, but
haven't reached any conclusion on its value. )

L. 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. have used or am using this investigation in my classroom, but
I haven't yet decided if I'1l use it again in the future.

7. T have used or am using this investigation in my classroom, and
T intend to use it again in the future.

Description of Investigation I

This investigation involves children in some simpie 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 statement at the top of the page which best describes
1234567 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
1 with the statement at the top of the page which best describes
123046567 your present feeling about and/or use of Investigation J.
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RCKEACF DOGMATISIH SCAL'

The following is a study of what *h. : 2neral public
thinks and feels about a number of imps~- .rt social and
personal questions. The best answer tc ' :h statement telow
is your personal opninion. vie have triec ‘o cover many

different and opposing points of view: ,7 . may find your-
self agreeing strongly with some of th» catements, disa-
greeing just as strongly with others, =:° perhaps uncertain

about others; whether you agree or dis:r-:ree with any state-
ment, you can be sure that many people .:el the same as
you do.

Mark each statement in the left mz«gin according to how
much you agree or disagree with it. ::ase mark every one.

Arite +1, +2, +3, or -1, -2, -3, depending on how you feel
in each case,

+1: T AGREE A LITTLE -1: 1 DISAGREE A LITTLE
+2: I AGHREE ON TEE WHOLE -2: I DISAGREE ON THE WHOLE
+3: T AGREE VERY MUCH -3: I DISAGREE VERY MUCH

Reprinted from THE O:.1 AND CL7SED MIND by Milton Rokeach,

(Dogmatism Scale, Form E, pp. 72-80}, ¢ 1960 by Basic Books,
Inc., Publishers, New York,
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Write +1, +2, +3, or -1, -2, -3, depending on how you feel in each case.

+1: T AGREE A LITTLE -1: I DISAGREE A LITTLE
+2: T AGREE ON THE WHOIE -2: I DISAGREE ON THE WHOLE
+3: T AGREE VERY MUCH -3: T DISAGREE VERY MUCH

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 demccracy is a government run by those who are most
intelligent.

3. Lven though freedom of speech for all groups is a worthwhile
goal, it is unfortunately necessary to restrict the freedom of
certain political groups.

L. 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 "damm" for others.

8. I'd like it if I could find someone whc would tell me how to
solve my personal problems.

9. It is only natural for a person tu be rathar fearful of the
( future.

1C. There is so much to be done and sc 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.
1. It is better to be = dead herc 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.
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Write +, +2, +3, or -1, -2, -3, depending on how you feel in each case,

+1: T AGREE A LITTLE -1: T DISAGREE A LITTLE
+2: 1 AGREE ON THE WHOLE -2: T DISAGREE ON THE WHOLE
+3: T AGREE VERY MUCH -3: T DISAGREE VERY MUCH

17. If given the chance I would do something of great benefit to

18,

19.

20,

21,

22,

23.

2k,

25,

26.

7.

28.

29.

30.

3.

the world.

In the history of mankind there have probably been just a
hendful of really great thinkers.

There are a number of people I have come to hate because of
the things they stand for,

A man who does not believe in some great cause has not really
lived.

It is only when a person devotes himself to an ideal or cause
that life becomes meaningful.

Of all the different philosophies which exist in this world there
is probably only one which is correct.

A person who gets enthusiastic about too many causes is likely
to be a pretty '"wishy-washy" sort of person.,

To compromise with our political opponents is dangerous because
it usually leads tc the betrayal of our own side,

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.

In times like these, a person must be pretty selfish if he consi-
ders primarily his own happiness,

The worst crime a person could commit is to attack publicly
the people who believe in the same thing he does.

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.

A group which tolerates too much differences of opinion among
its own membess cannot exist for long.

There are two kinds of people in this world: those who are
for the truth and those who are against the truth.

My blood boils whenever a person stubbornly refuses to admit
he's wrong.
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Write +1, +2, +3, or -1, -2, -3, depending on how you feel in each case.

+1: I AGREE A LITTL -1: I DISAGREE A LITTLE
+2: 1 AGREE ON THE WHOLE -2: I DISAGREE ON THE WHOLE
+3: T AGREE VERY MUCH -3: I DISAGREE VERY MUCH

32,

33.

31-10

A person who thinks primarily of his own happiness is beneath
contempt.

Most of the ideas which get printed nowadays aren't worth the
paper they are printed on.

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.

It is often desirable to reserve judgment about what's going
on until one has had a chance to hear the opinicns of those
one respectse.

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.

The presert is all too often full of unhappiness. It is only
the future that counts.

If a man is to accomplish his mission in life .t is sometimes
necessary to gamble "all or nothing at all."

Unfortunately, a good many people with whom I have discussed
important social and moral problems don't really understand what's
going on.

Most people just don't know what's good for them.




APPENDIX B

SUMMARY OF DATA ANALYZED FOR THE
SCIENCE OPINION LEADLCRS AND NONLEADERS AHND
FOR THE TEACHERS IN TFEIR RESPECTIVE SCHOOLS
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TABLE 16
SCORES ON 1T:: ROKEACH DOGMATISM SCALE
FOR SCIENCE INSERVICE PROGRAM PARTICIPANTS r
Science Opinion Leaders Nonleaders
School Teacher School Teacher
Code Number Score Code Number Score
LA 1 112 A 1 14l
LB 2 173 NB 2 160
IC 3 149 NC 3 140
LD L 128 ND L 156 .
LE 5 137 NE 5 168 )
LF 6 126 NF 6 126
1G 7 16l NG 7 118
LH 8 152 NH 8 112
LI 9 148 NI 9 148
LJ 10 143 NJ 10 195
IK 11 100 NK 1 127
LL 12 173 NL 12 130
M 13 120 NM 13 123
LN 1 170 NN 14 139
Lo 15 145 NO 15 132
LP 16 14 NP 16 193
IQ 17 147 NQ 17 12}
LR 18 174 NR 18 123
LS 19 137 NS 19 173
LT 20 166 NT 20 143
| NU 21 113
Q 82

ERIC
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TABLE 17
SCORES ON THE MINNESOTA TEACHER ATTITUDE INVENTORY
FOR SCIENCE INOERVICE PROGRAF PARTICIPANTS
Science Jpinion Leaders Nonleaders
School Teacher Adjusted School Teacher Adjusted
Code Number Score Code Hamber ascore
LA 1 209 NA 1 136
LB 2 185 NB 2 218
1C 3 191 NC 3 177
LD N 231 ND N 149
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
IX 1 235 NK 1 202
» LL 12 221 NL 12 182
E I 13 227 NI 1 211
LN 14 166 NN 1L 211
Lo 15 205 110 15 222
3 LP 16 202 P 16 196
‘ 78) 17 182 o) 17 237
LR 13 217 R 18 226
LS 19 199 NS 19 143
LT 20 221 NT 20 158
NU 21 189
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December 2, 1968

Mro Cl&ri{ Eo Ray

Clarion Cour:ty Superintendent of Schcols
Court House

Clarion, Pennsylvania 1621l

Dear Mr. Ray:

During the next several months I shall be beginning ar investl-
gation concerning the adoption of elementary science innovations
by elementary teachers in several counties, including C".arion.,

For your county, I will need the names and addresses ~f scheol
systems and individual elementary schools, of administreiive person-
nel, and of teachers in vach individual elementary school, irncluding
grade level taught, for this school year.

If you have compiled this information in the form of a direc-
tory or similar document, weuld you please send me a copy? If

such information is not readily available, wouvld you suggest where
it may be obtained?

Your cooperation will be apprecisted.

Sincerely,

Kenineth R. Mechling
Associate Professor of Biology
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Jamuary 9, 1969

Mr. Gurney Fullerton
Supervising Priicipal
Jamestown Area Schools
Jamestown, Pennsylvania 1613}

Dear Mr. Fullerton:

During the past decade, an increased interest in science educaiion
has spurred th: development of innovative science curricula for elementary
schools., Elementary science curriculum projects have developed numerous
technijues, waterials, and investigations which are designed to involve
children in the prucesses of science. There is need for accurate infor -
mation concerning the extent to which these developments are being used
by elementary cliassroom teachers and how their use can be spread.

I am particularly desirous of obtaining your approval for contacting
a number of your elementary leachers concerning their voluntary partici-
pation in an investigation. It is designed to determine the =xtent of use
anrd spread of innovative science teaching techniques. For most teachers,
this would only require fifteen to twenty minutes for completicn and
return of a questionnaire, After the information has been returned, one
teacher from each school will be invited to participate in several Saturday
morning sessions of a Science In-service Program held at Clarion State
College. Each participant wiil learn about science curriculum developments
and participate in selected investigations. Several months subsequent %o
the completion of ‘the program, Part I of the questionnaire will again be
administered by mail to all participating teachers. It is hoped that tne
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-courty 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
confiidence by the investigator.

The proposed investigaticr would involve all teacliers from the
following elementary schools: Jamestown,

It will be appreciated if you will complete the enclosed approval
card and return it to me at your earliest convenience. Shculd you have
further questions or comments, feel free to contact me,

Sincerely,

Xenneth K. Mechlirng
Associate Professor of Biology

Enclosures
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Jamary 1969

Dear Zlementary 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,

Ycur 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 questiomnaire is 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,

Kenneth i, Mechling
Associzte Professor of Biology
Clarion State College

Enclosures 2
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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 investigztions. 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 portior. of the survey includes two questionnaires., The first
is like the one you completed earlier and will provide data to validate
tne responses to the original questionnaire. The second, a brief one-
prage questionnaire, is to be completed only 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 tuught in elementary classrooms and how such in-service

programs can be improved.

I would appreciate it very nuch 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 completirg the questionnaires. I am very
grateful for your cooperation and effort.

Sincerely, .

Kemneth R, Mechling
Associate Professor of Biology

Enclosures 2
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