-

ED 098 03568

AUTHOR
TITLE

INSTITUTION
SPONS AGENCY

BUREAU NO
PUB DATE
GRANT
NOTE

EDRS PPICE
DESCRIPTORS

IDENTIFIERS
ABSTRACT

DOCUNENT RESUME
se 018 173

Selser, Will L; Milliken, Don Q.

An Analysis of Factors Successful in the
Implenentation of Innovative Scilence Progr.ws in the
Eleméntary and Secondary Rural Schools. Winal
Report.

Northeast Migssouri State Univ., Kirksville.
National center for Educational Research and
Development (DHEW/OE), Washington, D.C. Regional
Research Program.

BR=2-G=(023

Jun 73

OFG=7-72-0011(509)

75p.

Nr=$0.75 HC-$4,.20 PLUS POSTAGE

*Cyrriculum: *Educational Innovation; Educational
Research; *.!lementary School Science; Instructional
Innovatior, Science Course Improvement Project;
*Science Education; *Secondary School Science
*Missouri; Research Reports

Presented is a final report designed to analyze

factors successful in the implementation of innovative sclence
programs in elementary and secondary rural schools in Missouri.
Thirty elementary schools in a 25 county area were studied and data
gathered via multiple choice questionnaires and personal interviews.
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PART 1  «» ELEMENTARY

This study was designed to identify and guantify factors which have
been successful in the implementation of innovative gcience programs in
the science classrooms of rural public schools in northeast Missouri. In
the twenty-five county area, thirty elementary schools were investigated,
Multiple choice questionnaires and personal interviews were analyzed use
ing the MULRO4 correlation procedure. Teacher factors identified as af-
fecting implementation of innovative programs av» the effect of college
scivnce academic and sciecnce methods courses, the teachers! feelings of
adequacy in teaching science, and the effect of administrative encourage-
ment and necessary fimancial support. Administrator factors identified
are the administrators' role in initiating the programs acd encouraging
the teachers, the necessity of financial support, and the relationships
between the administrator's science background and his knowledge of the
rationale and operation of innovative curricula. Based upon factors
identified, elementary teacher science courses: should contain concepts
appropriate for use in elementary school teaching; should include ine
quiry-oriented lahoratory activities; and should include a study of
innovative curricula as an integral aspect of science methodology courses.
1€ the above course objectives are attained, elementary school teachers
will teach science confidently and effectively., Similarly, if adminise
trators take key science content/methodology courses, they will under-
stand the objectives of innovative science programs and will be of more
assistance in the implementation of such curricula.
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CHAPTER 1 - INTRODUCTION

THE PROBLEM

Because studernts of today live in a scientific age, they need to
understand the impact of science on the c¢nvironment and on daily living.
Public school science programs and text books have been criticized by
scientists for not teaching the conceptual bases of science and the
method scientists use to discover knowledpe of the universe, Because
ot this concern, groups of scientists working with educators have pro-
duced materials and programs of instruction for the public schools.
Most of the programs had Federal support and all went through repeated
cycles of writing, tryouts, and revisions before and after release.

There are many coaflicting reports in literature concerning the
overall impact and generai effectiveness of the innovative science
curricula (Cronbach, 1963; MacDonald and Raths, 1963; Has:@ings, 19643
Scriven, 1965; Abramson, 1966; Ausubel, 1966; Stake, 1966). That these
new materials and programs are not reaching the majority of public
school students for whom they were intended is of grave concern to many
scientists and scholars (Hastings, 1964; Heath, 1964; MacDonald and
Raths, 1963; Stake, 1966; Woodring, 10964), There is also concern on
the part of some educators that the reports being submitted by evalu-
ating teams do not reflect an accurate pictire of the uses being made
in public schools of these new Science curricula (George, 1965; Yager,
1969; Morgan, 1969; Carter, 1970).

Evaluation of the new science programs indicates that innovative
methodology increases scientific literacy more effectively than does the
traditionally oriented type of courses (Moore, 1970; Phillips, 19703
Matthews, 1970). Research reveals that the innovative programs are more
interesting to students and provide a firmer base for understanding
future science materials (Rowe, 196t),

The authors of this paper assume that if proper techniques are
utilized, an accurate picture of actual classroom practices can be obw
tained. From *his analysis it will be possible to determine something
of the nature of the factors which contribute to the implementation and
full utilization of innovative practices in the science classroom.

———— —

The project was funded by a research 7Trant from the United States
Department of health, iducation, and tielfarc, Of11ce of Education, National
Center for Educational Research and Development (Regional Research Program,
Region VII, Kansas City, Missouri) Project =N-0.3, Grant No. OFG-7-7.-0011 (509)
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DEF INITION OF TUHRMS

INNOVATIVE reters to the recently-developed science programs which
emphasize the "inquiry," of problemesolving, method of teaching rather
than the traditional method of presentation of facts, laws, and theories
for memorization by the student.

RURAL SCIDOLS are public schools operatin: in rural areas which are
predomivantly agricultural in nature. For the purpose of this study,
they will include schools in small towns (less than 20,000) whose main
economic sources are agricultural.

STATEMENT OF# OINECTIVES

1t is the purposc of this study to identify and quantify factors
which have been successful in the implementation of innovative science
programs in the science classrooms of the public schools in rural areas
of northeast Missouri,

It is assumed that there are factors which contribute to the successe
ful implementalion of innovative programa and that these may be categorized
as the “'tcacher factors" and the "administrative factors,"”

Teacher Factors:

1. In what manner did the college academic science preparation of
the teacher contribute to the successful implementation of
innovative science in the classroom?

2. Was the teacher's college methods course(s) a factor in successe-
ful implementation of innovative science in the classroom?

3. What role did teacher participation in institutes prepaving for
teaching of innovative techniques play in successful classroom
inplementation

4, Verc workshops in innovative science a contributing factor to
the implementation of innovative sci~nce in the classroom?

Se Was the teacher's fecelin: ot adequacy ard/or competency a factor
in the inplementation o innovative science in the classroom?

. Co Did the administration encouragze and supnort *he implementation
of innovitive ascience programs?

Administrotive Factora:

1. How -iid tae adm:nistration encouror a... ssist the teacher in
th raplenentat:on and ut:l.ozat on of irncvative science
nrograns?

Se Did the adminmistration seprort the new ore,rams by means of
addit:ional or pec-al exrenditures?
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3, As mediated through the administeative offices, does community
{nvolvement in scivnce play a role in succeasful implementation
of innovative science programss

LIMITS OF THE STUDY

In the twenty-five counties which comprise the northeast quarter of
the State of Missouri there are 185 clementary schools which are currently
supegvised by 133 elementary peincipals. These clementary schools employ
2,636 teachers and have a total enroliment of 56,055 elementary pupils.*
These twenty=five counties contain ninety-five sevarate school districtse
The number of separate legal school districts varies from nine districts
in Boone County to one each in Knox, Ralls, and Schuyler Counties,

Thirty elementury schools were randomly selected from the aforemen~
tioned counties cf northeast Missouri., Twn hundred thirty-six elementary
teachers completed the Basic Tlementary Questionnaire, Thirtyenine randomly
selected teachers from this group completed a second questionnairce-Elemene
tary Teacher Interview In-Depth. Twenty-five principals of the participats
ang elementary schools completed the Elementary Administrative Questionnaire.

— - -

*Data compilad (rom Missouri School Directory 1072-1973, State Board
of Iducation, Arthur L. Mallory, Commis:iioner of Lducation.

6
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PART 1 . SLEMENTARY

CHAPTER 2 « PROUEDURES

Using the technique of random selection, at least one elementary
school was sclected from each uf the twenty-five counties in nottheast
Missouri. An additional five selvctions were drawn at random from the
total number remaining in the pool. Each school was visited by an
interviewer who distvibuted a Basic Elementary Teacher Questionnaire
to each teacher, and an Interview In<Depthh Questionnaire to a second
group of teachers randomly selected from ¢the bLasic group. Teachers
who completed Interview IneDepth Questionnaires were individually ine
terviewed to determine if there wis information which needed to be
considered which had not been included in the first two quzstionnaires,

The Basic Elementary Teacher Questionnaire was designed to (1) col-
lect pertinent demographic data concerning grade level taught, age,
degree(s), and number of years and type of teaching experience, (2) to
determine if the teachers were using innovative programs in science
and the extent to which the programs were being used, (3) the manner
in which information about the new programs had been acquired, (4) the
teacher's personal evaluation of the impact science academic and educae
tional methods courses had upon her teaching, (5) the teacher's feeling
of adequacy in teaching science, and (6) the relationship between the
principal and the community in the establishment of new programs.

The Elementary Teacher's Interview In-Depth was designed to obtain
additional information regarding (1) the method whereby science backe
ground knowledge was obtained, (2) the teacher's feeling of adequacy
in teaching science, (3) the teacher's method of conducting classes,

(4) the type of science library facilities, (3) the availability of audio-
visual equipment for science use, (6) the t.me available for science teache
ing, and (7) the effect of curriculum at the college level as it relates

to science teaching.

The elementary principal of each of the selected schools was re=-
quested to complete the Elementary Administrative Questionnaire and was
also personally interviewed,

The answers to the questionnaires were of the multiple choice type
and were -ecorded on IBEM porta-punch cards. Since the porta-punch cards
are answered on a letter basis, it was necessary to place a value on each
question and transfer data from the porta-punch cards to IBM/360 Assembler
Coding forms. Data from the coded forms was then punched on computer cards
and run on Burroughs B3506 equipment. Standard correlational statistical
procedures were uscd as described in Fundamental Statistics in Psycholog
and Bducation, J. P. Guilford, 1065. The significance of correlations %%r
the degree of frecdom appropriate to elementary teachers and administra-
tors were interpolated from Table D in Guiltord, The correlations were
calculated in accordance with a program entitled MULRO4, which was taken
from Appendix B in the book, Research Design in the Behavioral Sciences -
Multiple Pegression Approach by Francis J. Kelley, et al. (Southern I1li-
nois University Press, 1v09,)

2
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Deterinination of the sipgnificance of the correlation for the various
tests was as follows: (1) for Basic Elementary Teacher Questionnaire
(df=235) 4130, p .. 085 o170, P «- O3} and (2) for Blementary Administrae-
tive Questionnaire (df=24) 388, p ... 083 P «.. O,

3
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PARY 1 = BLEMENTARY
CHAPTER 3 « RESULTS
HYPOTHESES THSTED « TBACHER FACUTORS

This studv was designed te test the followins nuil hypotheses related
to teacher factors in the implementation of innovative science programs
in the elementary schools:

Hypothesis 1. The correlation between the occurrence of innovative
science programs and the kinds of collepe science laboratories experienced
by the elementary teacher is not gignificaut.

Hypothesis 1. The correlation between the occurrence of innovative
science programs Jdnd the depgree of understanding of such programs is not
significant.,

Hypothesis 3. The correlation between the occurrence of innovative
science programs “and the teacher's tendency to perceive other people and
their behavior as dependable and helpful is not significant.

Hypothesis 4. The correlation between the occurrence of innovative
science programs “and the teacher's s perception of the teaching assignment
as freeing rather than controlling is not significant,.

Hypothesis 5. The correlation between the occurrence of innovative
science programs and the teacher's contidence in his ability to teach
specific arcas of science content, such as electricity and magnetism, ene
ergy and matter, friction und machines, and sound is not significant,

Hxnothesis 6. The correlation betweer the nccurrence of innovative
science programs and the number of davs pe- weck spent in secience laborae
tories is not significant,.

Hypothesis 7. The correlation between the occurrence of innovative
science programs Tand the fact that the teacher has never requested of his
administrator permission to implement an innovative program is not sige

nificant.

Hypothesis 8. The correlation between the occurrence of innovative
science programs “and the annual average expenditure tor science equipment
is not significant,

Hzaothesis_ﬁﬂ The correlation between the ¢ o ornce of innovative
acience propgram. and the - aaal averape expeatitar 0 o cejence suppties

iy not signiticant.



TABLR I

Summary of Results of the Correlation of
Elementary Teacher Factors with the
Occurrence of Innovative Science Programs

Hypothesis

Tested Correlation Significance Results
1 0.1522 P 2~ 0§ Re jected
2 02794 P, . +01 Re jected
3 (Yel321 P =~ 05 Re.)ected
4 0.1657 P . 05 Rejected
S(Electricity and Magnetism 0.1522 P . . W08 Rejected
(Energy and Matter Vel312 P .- 05 Rejected
(Friction and Machines 01335 P . U8 Re jected
(Sound 041445 P . (13 Reject(!d

0 02555 P« 01 Rejected
7 0,4536 p .. 01 Rejected
8 0.3187 Pa.. 01 Rejected
) 043560 P. 01 Rejected

An analysis of clementary teacher variables revealed a number of core
relations which were very close to the required value of 0,130 necessary
to obtain a p value of less than .05, It is desirable that some of these
be cunsidered because of their close approximation to statistical signif.
icance. '

Teachers who took courses in physics and earth science are more ine
clined to use new programs (0,1268); those teachers who had science courses
in college in which 60% or more of the time was devoted to science which
could be taught at the clementary level tended toward a positive correla=-
tion value which indicates that persons with this background are more apt
to implement new programs (0.1276); those teachers who are more concerned
with people than things, who perceive people as able rather than unable,
and who perceive their teaching task as encouraging process rather than
achieving goals exhibit a strong tendency as potential users of new pro-
grams (00,1188, 0.1245, and 0.1268); and finally, teachers who feel their
administrators' attitude is supportive tend toward implementation of ine
novative techniques (0.1124).

HYPOTHESES TESTED - ADMINISTRATIVE FACTORS
Elementary administrator factors stated as null hypotheses were:

Hypothesis l1s No significant correlation exists between the use of
innovative programs and administrative support for the project,

Hz*nthosis o The correlation between the occurrence of innovative

e
—-—

science programs and increascd financial support is not significant.

Hzgothnsis g. The correlation between the occurrence of innovative
10
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scionce programs and community iavelvemenl in science as a mitigating
factor is not significant,

Hypothesis 4. The correlation between the vceurrence of innovative
science programs and the departmentalization of science curricula is not
significant.

Hypothesis 5. The correlation between the occurrence of innovative
science programs and the attitude of the administrator toward new cure
ricula in science is not sipniticant,

Hypothesis ¢. The correlation between the occurrence of innovative
science pregrams and the administrator's perception of the manner in
which enllege ¢training prepares clementary teachers to teach science is
not sipnificant.

liypothesis 7. The correlation hetween the use of innovative proe
pgrams and the number of periods science is taught per weck in the schools
investigated is not significant,

There is one variable which was not of statistical significance but
which approached significance at .05 level. This concerned the tendency
of administrators to foster the implementation of new programs when both
professional education and academic science courses were taught to pros-
pective administrators by mecans of appropriate laboratories (0.3675 and
0.3063),

TABLE Il
Summary of Results of the Correlation of

Elementary Adnministrator Factors with the
Occurience of Innovative Science Programs

Hyvothesis

Tested Correlation Simnificance Results
1 Ue 0474 NS Not rejected
2 042850 NS Not rejected
3 Ne1226 NS Not rejected
4 0.3833 D ¢ oOD5 Rejected
5 0.4729 P« +OS Rejected
6 .4368 P« JU5 Re jected
7 144955 P o o0 Rejected

e -

DISCUSSION OF ELEMENTARY TEACHHER PACTORS

The demographic profile of the elementary teachers involved in the
basic elementary and interview in-depth questionnaires indicates that
they represent a reasonably uniform sample of all elementary grade levels,
(Kindergarten 7%; first grade 12%; second grade 18%; third grade 11%,
fourth grade 16%; fifth grade 15%; sixth grade 17%; and the scventh grade
4%,) Elementary teaching certif{icates were held by 86% of the teachers,

11
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12% held secondatry certitficates, while 2 were not certified. Of the
teachers in the sample, %+ held Baccalaurcate degrees, 14% Master of
Arts degrees in Eiucation and 2% held no degrees. Ninety=fouz percent
of the teachers were female and 6% were male., The range of teacher
experience indicates that 39% have taught five years or less, 14b six
to ten years, 117 eleven to fifteen years, 8% sixteen to twenty years
and 25% more than twenty years. Their ages ranged: from twenty to
thirty 41%, thirty-one to forty 13%, forty-one to fifty 12%, fifty-one
to sixty 24% and sixty-one to seventy 10%,

Null hypothesis No. 1 was rejected since there was a significant
correlation between the occurrence of innovative science programs and
the kinds of collepe science laboratories experienced by the elementary
teacher in her academic program at the level of p <.~ .05, It is inter-
esting to note that 70% of the teachers in the sample specialized in
elementary education, while 12% had an area of concentratiun in secondary
education. Forty-four percent of the teachers report that their science
academic nreparation nrepared them noorly or not at all for teaching
science in the elementury school, while 44% felt that their science pre-
paration was adequate and 130 that they were extremely well prepared.
When asked to describe their personal opinion in rating their college
science content courses, only 38% of the respondents felt that the college
science content courses had been helpful to them in teaching the element-
ary science courses which were their major responsibility. In general,
the teachers felt that the type of science academic courses which are
customarily required of elementary teachers do not adequately prepare
them for the role of science teacher in the elementary classroom. The
data also reflects that those teachers who had science courses in college
in which 50% or more of the time was devoted to science which could be
taught at the elementary level tend toward a positive correlation value
which indicates that persons with this type of ba.kground are more apt to
implement innovative programs, (0.1276).

Null hypothesis No. 2 is rejected at the level of p ». .0l. This
indicates that there is a significant difference between the occurrence
of innovative science programs and the teacher's degree of understanding
of such programs. Since 81% of the teachers responding obtained their
methods courses in college, and an additional 12% in ine-service 0r ex=-
tension courses, it is obvious that most methods courses are an integral
part of the college curricula. Methods courses taught by the colleges
have resulted in the following data: Of the eight widely distributed
curricula of innovative types which were dealt with by the questionnaire,
an average of 59% acknowledged that they had a poor understanding of the
rationale and operation of innovative techniques.

That the new innovative programs are not being used in northeast
Missouri is obvious since there are only twenty~onc icachers out of 236
interviewed who are using innovative prograns on i full-time basis. These
are concentrated in <ix chonls and fiftecen of tie twenty-one teachers
are located in one school system. Additional dats concerning innovative
programs reveals that J417% of the teachers are still using standard science
text books, 14% a combination of science text books and less than 10% of
the sample surveyed are using a nationally develope’ program text. Of the

12
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twenty-one individuals using innovative science projprams, only 35% are teache
ing science five days per weck.

Null hypotheses Noe 3, 4 and § are all rejected at the level of p +—.05,
This indicates that there is a significant correlation between the occur=
rence of innovative science programs and the teacher's feeling of adequacy
and confidence in her ability to teach science at the elementary school level.
It is especially interesting to note that in the arecas of certain physical
science concepts, such as clectricity and magnetism, energy and matter, fric-
tion and machines, and sound, that the teacher's fee.ing of confidence cone
tributes in a positive way toward the utilization o innovative programs.
Although there is no significant correlation betwer the frame of reference
emphasized in teaching and the occurrence of a fed' .ng of adequacy, there is
a positive tendencvy toward significance on the pa.. ot those teachers who are
more concerned with people than things, those whe perceive people as able
rather than unable, and those who encourage processes rather than achievment
of goals in teaching.

Twenty-four of the twenty-five elementary principals interviewed con-
cur in their observation that the average elementary teacher is most inclined
tc eliminate science in the daily repertoire in preference to the elimina-
tion of any other subject matter. This indicates, we believe, that since
teachers tend to feel inadequate and lack confidence in their ability to
+euach science, they are more willing to forgo this task upon the slightest

oppor tunity.

Null hypothesis No. 6 is rejected at the level of p « 0l. This sig-
nificant correlation might be interpreted as indicating that those teachers
who spend more time in Science laboratories are more apt to be involved in
innovative science programs. It might also mean that the teachers of ina
novative programs spend more time in laboratory cxcrcises because this is
the type of technique inherent in innovative clemeatary science programs.

Null hypothesis No. 7 is rejected at the level of p - -.01, which es-
tablishes a relationship between the teacher's desire to implement an innovae~
tive program and the teacher's request for such permission, QOther data
indicates that principals are usually amenable to the requests of teachers.
Perhaps the lesson to be learned here is that tecachers should be taught how
to communicate with their principals on curriculum issues.

Null hypotheses No. 8 and 9 are rejected at the level of p — .01, in-
dicating that there is a definite relationship between the occurrence of in-
novative Science programs and the annual average cxpenditure for science
equipment and for science supplies. It requires money for equipment and
supplies to operate these new programs. Interviews with teachers and prin-
cipals indicate that principals tend, for the most par®. t,» rely upon the
professional evaluation of the teacher in recommenc.n: new pPrograms. Only
in one school out of the thirty examined was the pring ipal the main f{orce
in getting a new program in operation. Most princ:nn' s tend to feel that
unless the teacher is willing to ask for the program, to make a strong case
for the expenditure of additional funds, they are not poing to impose upon
their faculty such a radically different new approach "o teaching science.

13
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DISCUSSION OR BLEMENTARY ADMINISTRATOR PRACTORS

Elementary administrators' null hypotheses No. 1, 2 and 3 were not
rejected since the correlation coefficients were not significant. This
data conflicts with the data obtained {or hypotheses No. 7, 8 and 9 of
the teachers' questionnaire. This lack of significant correlation values
probably results from the method of calculation used for these hypotheses.
As pointed out previously, only six schools of the thirty use innovative
programs, only twenty-one of the 236 utilize innovative techniques, and
of the twenty-one involved fif teen are concentrated in one school systenm,
The relatively low number of principals who are involved in innovative
technique programs obviously creates & statistical problem since this
sample size is not considered, per se, but statistics were based upon
the total number of principals answering questions on the project, Fre-
quency data shows that 48% of the principals interviewed have never re-
quested of their teachers thav they use innovative type of science
teaching in their classrooms, since a number of principals report that
their superintendents rejected the idea on the basis of cost or simply
because they do not believe in the new philosophy of innovative teaching
of science. The science academic preparation of elementary principals in
the sample also indicates that 52% would describe their laboratory experie
ences in science as either "cook book" or highly conventional, and only
19% revort having laboratory experiences that were mostly *"inquiry" or
open ended. Forty-cight percent report no laboratory experiences in their
coll~ze education science methods courses, 15% an occasional laboratory
and 22% of the group reported only one-fourth of the time was spent in
laboratory procedures. They also indicate that in their college profese
sional education science courses, 60% had either no laboratories or only
occasional laboratories, and an additional 14% spent less than one-fourth
of the time in laboratory experiences. Since many elementary majors are
allowed to count general education science a part of their science re=-
quirement, it is also interesting to note that 46% of the principals
listed as ‘''cook book" or highly conventional their laboratory experiences
in general education courses, It is also pertinent to report that the
principals rated the degree to which college training prepared the average
teacher to teach science in the following manner: very well 4%, adequately
33%, poorly 52%, and not at all 4%. Specifically, in rating professional
education courses, they listed them as: most helpful 18%, helpful 36%,
somewhat helpful 14%, and not at all helpful 32%.

Null hypothesis No. 2 for the administrators questionnaire concerned
itself with increased financial support and this was not rejected. This
is further substantiated by data which shows that 78% of the principals
reported spending less than an average of $100 per year for the past three
years. Equipment expenditures weve indicated as: 56% less than $50 for
equipment, and 77% less than $50 for science supplies on an average during
the past three years.

Null hypothesis No. 3 was not rejected, which indicates that there
is no significant correlation between the community invc.vement and the
tvpes of scCience programs offered.
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Null hypothesis No. 5 was rejected which indicates that there was
a definite correlation between the attitude of the administrator toward
new science programs and implementation of innovative techniques. This
correlation is rather difficult to explain but perhaps a review of the
attitude of the administrators as outlined above would throw some light
upon this matter. This positive correlation between innovative science
programs and the attitude of the administrator toward new cureicula in
science is apparently closely associated with hypothesis No. 4 which
shows a correlation between innovative science programs and the tendency
to departmentalize science curricula. It is also probably related to
hypothesis No. 7 which was also rejected and therefore shows a positive
correlation between innovative science programs and the number of periods
science is taught per week in the schools in which the new science pro=-
grams are being used. Very likely the rejection of hypothesis No. 6,
which relates correlation of the occurrence of innovative science programs
with the administrator's perception of the manner in which college traine
ing prepares elementary teachers to teach science, has a bearing upon the
situation. It is possible that since many administrators do not feel
their teachers are well qualified to teach science, they are unwilling to
insist upon their use of innovative science programs.
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CHAPTER 4 = QONCLUSIONS

The following elementary teacher variables are significantly related
to the occurrence of innovative science programs: (1) the type of college
science academic and science methods preparation of the teacher; (2) the
teachers' feelings of adequacy and confidence in teaching science; and (3)
the administrative encouragement and support of the new science programs.

Thus, if a school system should seriously consider adopting innovative
science curricula: (1) the college curriculum in science should be changed
to include open-ended or "inquiry'" science laboratories and the basic
science taught should be suitable and appropriate for use in the elementary
schools; (2) the college methods courses in science should teach the new
programs as a natural part of the laboratories of science methodology; (3)
prospective teachers should be taught in such a fashion as to be confident
of their ability to handly science concepts at the ievel of elementary
school classrooms. Confidence is one of the main factors that is essential
to a feeling of adequacy. (4) In order for the administrator to be ade-
quately prepared to encourage and assist the teacher to implement new science
programs, his college curriculum should include a background in science cone
cepts and recent science methodology. (5) Tearhers should be taught how
to effectively request assistance from the administrator.

As indicated by the correlations and frequency data from the elementary
administrative questionnaire, the following variables are related to the
occurrence of innovative science programs: (1) the administrators®' en-
couragement and assistance to teachers is a factor in the implementation
and utilization of innovative science programs; and (2) administrative
financial suppurt has a positive tendency toward correlation in implement-
ing innovative science programs. The presence of positive administrative
attitudes toward innovative programs would increase the chance of their
being implemented,
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This study was designed to identify and quantify factors which have
been successful in the implementation of innovative science programs in
the science classrooms of rural secondary schools in northeast Missouri.
Thirty-one secondary schools in the twenty-five county area were in-
vestigated, Multiple choice questionnaires and perso--:l interviews were
analyzed using the MULRO4 correlation procedure. Teacher factors iden-
tified as affecting implementation of innovative programs are the effect
of college science content courses and science methods cougrses, the
teachers' feelings of adequacy in teaching science, and the effect of
administrative encouragement and the necessary financial support. Admine
istrator factors identified are the administratcrs® role in initiating
the programs and encouraging the teachers, the: necessity of financial
support, and the relationship between the administrators' science back-
ground and their knowledge of the rationale and operation of innovative
curricula,

Based upon factors identified, science courses for secondary
teachers should contain concepts appropriate for use in secondary school
teaching, should include inquiry-oriented laboratory activities, and
should include a study of innovative curricula as an integral aspect of
science methodology courses.

If these course objectives are attained, secon ary school teachers
will teach science confidently and effectively. Similarly, if adminis-
trators are exposed to science content and methodological courses based
upon the objectives and ratioazale of innovative science programs they
will be better able to assist in the implementation of innovative science
curricula.
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CHAPTER 1 - INTRODUCTION

THE PROBLEM

Complete descriptions of the problem, defiaition of terms and state-
ment of objectives are detailed in the portion entitled Part I - Element-
arye

LIMITS OF THE STUDY

In the twenty-five counties which comprise the northeast quarter of
the State of Missouri, there are 102 secondary schools which are currently
supervised by 263 secondary principals, assistant principals, and/or
superintendents. These secondary schools employ 2,786 teachers and have
a total enroliment of 45,531 secondary students.* These twenty-five
counties contain ninety-five separate school districts. The number of
separate legal school :istricts varies from nine districts in Boone County
to one each in Knox, Ralls, and Schuyler Counties.

Thirty-one secondary schools were randomly selected from the afore-
mentioned counties of northeast Missouri. Sixty-five secondary teachers
completed the Basic Secondary Questionnaire. Thirty-four randomly se=-
iected teachers from this grouvp completed a second questionnaire, the
Secondary Teacher Interview ln-Depth. Forty-six principals and/or super-
intendents of the participating secondary schools completed the Secondary
Administrative Questionnaire.

*Data compiled from Missouri School Directory 1972-1973, State Board
of Education, Arthur L. Mallory, Commissioner of Education.
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CHAPTER 2 - PROCEDURES
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Using the technique of random selection, at least one secondary
school was selected from each of the twenty-~five counties in northeast
Missouri. An additional six selections were drawn at random from the
total number remaining in the pool. Each school was visited by an ine
terviewer, who distributed a Basic Secondary Teacher Questionnaire to
each science teacher and a Secondary Teacher Interview In-Depth Ques-
tionnaire to a second group of teachers randomly selected from the
‘basic group. Teachers who cuampleted the Secondary Teacher Interview
In.Depth were individually interviewed to determine if there was informe
ation which needed to be considered but had not been included in the
first two questionnaires.

The Basic Secondary Teacher Questionnaire was designed to (1) col-
lect pertinent demographic data concerning grade level taught, age,
degre=(s), and number of years and type of teaching experience, (2) to
determine if the teachers were using inncvative programs in science and
the extent to which the programs were being used, (3) the manner in
which information about the new programs had been acquired, (4) the
teacher's perscnal evaluation of the impact science academic and educa-
tional methods courses had upon her teaching, (S) the teacher's feeling
of adequacy in teaching science, and (6) the relationship between the
principal and the community in the establishment of new programs.

The Secondary Teacher Interview In-Depth was designed to obtain
additional information regarding (1) the method whereby science back-
ground knowledge was obtained, (2) the teacher's feeling of adequacy in
teaching science, (3) the teacher's method of conducting classes, (4)
the type of science library facilities, (5) the availability of audio-
visual equipment for science use, {o)the time avail«ble for 8cience
teaching, and (7) the effect of curriculum at the college level as it
relates to science teaching.

The secondary principal and/or superintendent of each of the se-
lected schools was requested to complete the Secondary Administrative
Questionnaire and was also personally interviewed.

The answers to the questionnaires were of the multiple choice
type and were recorded on IBM porta-punch cards. Since the porta-
punch cards were answered on a letter basis, it was necessary to place
a value on each question and transfer data from the porta-punch cards
to IBM/360 Assembler Coding torrs. Data from the coded forms was then
punched on computer cards and run on Burroughs B3506 equipment. Stande
ard correlational statistical procedures were u3ed as described in
Fundamental Statistics in Psychology and Education, J. P. Guilford,
1965, The significance of correlations for the degrees of freedom ap-
propriate to secondary teachers and administrators were interpolated
from Table D in Guilford. The correlations were calculated in accor-
dance with a program entitled MULRO4, which was taken from Appendix B

1



in the book, Research Design in the Behavioral Sciences - Multiple Regres.
sion Approach by Francis J. Kelley, et al. (Southern Illinois Univer-
sity Press, 1969.)

Determination of the significanc> of the correlation for the various
tests was as follows: (1) for Basic Secondary Teacher Questionnaire
(df=05) 4242, P 4 «05; o313, p ~ .01; and (2) for Secondary Adminigtrae
tive Questionnaire (df=45) 285, P «- :05; 369, p < .01,
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CHAPTER 3 - RESULTS

HYPOTHESES TESTED - TEACHER FACTORS

This study tested the following null hypothescs related to teacher
factors in the implementation of innovative science programs in the sece
ondary schools:

Hypothesis 1. The correlation between tha occurrence of innovative
science programs and the type of degree held by the teacher is not
significant.

Hzgothesis 2 The correlation between the occurrence of innovative

science programs and those teachers with eleven to fifteen hours of chem-
istry credit is not significant,.

Hzgothesis 3. The correlation between the occurrence of innovative
science programs and the teacher's knowlecdge of Biological Science Cur-
riculum Studies - Yellow Version is not significant.

Hypothesis 4. The correlation between the occurrence of innovative
science programs and the teacher's knowledge of Biological Science Cure
riculum Studies -~ Blue Version is not significant.

Hzgothesiq S. The correlation between the occurrence of innovative
science programs and the teacher's knowledge of Chemical Education Mat-
erials is not significant,

Hzgothesis 6. The correlation betweer *7e occurrence of innovative
science programs and the teacher's knowledre of Chemical Bond Approach
is not significant.

Hypothesis 7. The correlation between the occurrence of innovative
science programs and the teacher's knowledge of Introductory Physical
Science is not significant.

Hzgothesis 8. The correlation between the occurrence of innovative
science programs and the receipt of Biological Sciences Curriculum Studies
literature by the teacher is not significant.

Hzgothesis‘g. The correlation between the occurrence of innovative
science programs and the receipt of Chemical Education Materials litera-
ture by the teacher is not significant,

Hypothesis 10. The correlation between the nccutrence of innovative
science programs and the number of periods innovitive science is taught per
week is not significant.

Hzgothesis 1l. The correlation between the c.currence of innovative
science programs and the approximate length of the innovative science

period is not significant.
S|



BEST copy RVAILAB ¢

Hypothesis 12. The correlation between the occurrence of innovative
science programs and the time devoted to science labs on a weekly basis
is not significant.

Hypothesis 13. The correlation between the occurreance of imnovative
science programs and the teacher's feeling of adequacy in teaching chewe
istry is not significant,

Hypothesis 14. The correlation between the occurrence of innovative
science progtams “and administrative support and encouragement is not
significant.

Hypothesis 15. The correlation between the occurrence of innovative
science programs Tand the administrative financial support for science
cguxgmen is not significant.

Hypothesis 16. The correlation between the occurrence of innovative
scicnce programs and the administrative financial support for science sup-
plies (expendables) is not significant.

Hypothesis 17. The correlation between the occurrence of innovative
science programs and community support for innovative science programs is
not significant.

TABLE Il

Sunmmary of Results of the Correlation of
Secondary Teacher Factors with the
Occurrence of Innovative Science Programs

Hypothesis

Tested Correlation Significance Results
1 V.2539 p < .05 Re jected
2 0.3927 p =~ .01 Rejected

3 0.3082 p < 0§ Re jected
4 00,2721 P . 03 Re jected

L1 0.4493 P < .01 Re jected
6 02626 D <« 05 Rejected

7 0.3020 P £ 035 Rejected

8 0.3306 P < .01 Re jected

9 042645 P £ 05 Rejected
10 0.4440 P <« 01 Rejected
11 0.4382 P « 01 Re jected
12 04047 P £ O Rejected
13 0e5122 p £ W01 Re jected
14 0.3678 P o« U1 Re jected
15 0.3699 P .2 W01 Rejected
16 0.3258 P <« 01 Re jected
17 02676 P <« W05 Rejected

o . -

-
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DISCUSSION OF SEUONDARY TEACHER FACTORS

A demographic profile of the secondary teachers involved in the re=
port indicates that 74% of the science teachers in the sample were male
and 23 were female. Sixty percent of those interviewed were under thirty
years of age, 14% between thirty-one and forty, 17% between forty-one and
£ifty, while the remainder were moge than fifty years of age. Master's
degrees (most were Master of Arts in Education) accounted for 35% of ¢he
group, 33% held Bachelor of Science in EBducation degrees, and 30% held
the Bachelor of Science degree. The range of teachex experience indicates
that $8% have taught five years or less, 16% six to ten vears, and 13%
eleven to fifteen yvars, while only six teachers or 10% of the sample have
taught twenty years or more. Life certificates were held by 87% of the
respondent group (in the past, life certification was automatic with the
granting of the Bachelor of Science in Bducation degree in Missouri),
£ 11 three teachers held limited academic or "examination rertificates"
tecause they did not have the required number of hours in paufessional ed-
ucation courses. Six tvachers reported that they were teaching science
but did not hold a certificate in any science area.

One rather amazing statistic which arose from the general demographic
profile is that 73% of the science teacher respondents report they are
deeply committed to the concept that all educated people must be scientif.
ically literate. The remaining 27%, however, either oppose or report ine
difference to this committment,

Null hypothesis No, 1 is rejected which indicates that the type of
degree held by the teacher is a factor in the implemontation of imnovative
science programs in secondary schools. Frequency data reports that of the
eleven teachers who are utilizing innovative techniques, five hold Master's
degrees and six hold Bachelor of Science in RKducation degrees. This might
be construed as indicating these two types nY derree are advantageous in
the preparation of am sative teachers of science.

Null hypothesis No. 2 is rejected, at the level of p <« 01, which
indicates that those teachers with more than ten hours of academic credit
in chemistry are more willing to participate in innovative science teache
ing, when compared with teachers who have an equal number of college
science credits in generai education science, biology, earth science, and

physics.

Null hypotheses No. 3, 4, 5, 6, and 7 are all rejected at the level
of p +~ 05 , or p - - .0l. This indicates that each teacher of an ine-
novative science course has a basic knowledge of the mate-ials with which
he is working. It is interesting to note, however, that {requency data
records that 0% of all of the respondents have Jlittle or no knowledge of
Biological Science Curriculum Study - Yellow Versioa, 54% report little
or no knowledge of the Biclogical Science Curriculum Stiudy - Blue Version;
36% simirarly report little or no knowledge of Biological Science Cug-
riculum Studies ~ Slow Learners® Version, 717% littie or no knowl edge of
Biological Science Curriculum Study - Biolosical inquiry, Advancced Version.
Little or no knowledge was reported by 77% concerraug Harvard Projects
Physics curriculum, 67% for the Chemical cducation Materials curriculum,
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77% for the cChemical Bonds Approach, 35% tor Introductory Physical Science
and 85% for the Intermediate Curriculum Study. This indicates rather
conclusively that teachers who have little or no knowledge of innovative
curricula do not teach innovative programs.

The rejection of hypotheses No. & and 9 sugpests the lack of knowe
ledge of innovative programs, since it relates to the receipt of current
literature of innovati ¢ programs now available commercially. Only 48%
(thirty-three teachers' of the respondents answered this question and of
those who answered, six cte receiving literature regarding Introductory
Physical Science, nine :~.0've literature on Biological Science Curriculum
Study, and three on Chenmica. Education Materials.

Null hypotheses ~No. 10, 11 and 12 are concerned with the length and
number of periods per week devoted to innovative science laboratories,
Frequencv data indicates that onlv eleven (17%) of the respondents are
utilizin anv vers.on of t. e Riolopical Science Curriculum program and
only one c¢luss was making use of the Advanced Version. In the area of
physical sciences, twelve (133) of the individuals reported making use of
an innovative technicue. In-Depth Interviews revealed that at least four
of the teachers using bicrlogical innovation are also using physical science
innovation. These data are consiaient with the frequency distribution
which indicates that only eleven teachers of the sixty-five responding are
using innovative :cience text books.

Null hypothesis No. 13 is rejected at the level of p +—.0ls This
apparently indicate; that chemistry teachers tend to rate themselves as
being more able to t-ach their subiect (i.e. chemistry) than do teachers
of biolowy, genera!l science, physical science or physics.

Null hypot.iesis Nu., 14 concerns administrative support and was re=-
jectea at tho level of » .. 01, This indicates, as might be expected,
that admiristrative support and approval is essential for any curriculum
change.

Null hypctheses No. 14, 15 and 14 are all rejected, which indicates
that those teachers who are participating in innovative science programs
report a high depree of cooperation, hoth in the form of encouragement and
in the e~xpenditure of schocl funds for the necessary equipment and exe-
pendable suppliesx. Teachers not involved in innovative programs report
that considerably less {inancial support is applied to their needs, Re-
plies indicate that 52% of the respondents are allowed less than $150.00
per year for equipment, while 64% are allowsd less than this amount for
expendable supplies.

Null hypotiesis No. 17 is rejected at the level of p <~ .05. This
data supports the need of involvement of the community in curriculum
change. The effect of community supper’ for better science teaching is
reported by 725 of those cngaged in iprovative programs, It must be
noted, however, that numerically this applies to only eight teachers who
feel that the comnmunity is a factor in the inprovement of science currie
cula.
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In respons: to the -uestion, "Where did you obtain your information
about innovative science curricula,” only forty (71%) responded. Of
those who responded, eleven had attended institutes, ten received the ine
formation through regular college classes and nineteen learned about
innovative programs through personal study. This indicates that the 67%
of the science teachers who responded have not attended science institutes.
In-Depth interviews report that there have heen very few opportunities
for teachers to attend inatitutes or worksheps which are designed tor high
school use in our arca. Twenty of the respon.~nts would prefer to study
innovative science programs through workshops o1 in-service institutes
held locally, while nineteen would perfer ‘workshops or institutes held on
college campuses for two otr three weeks dur:m the summer.

The questionnaire provided information that twentyenine teachers in
the sample (56%) are continuing to use standard text books, eleven (22%)
are using commercially prepared innovative text hooks, five (10%) are
using a combination of innovative and standard text books, while seven
(12%) of the respondents are using material which they are producing,
themselves, in mimeograph form,

HYPOTHESES TESTED - ADMINISTRATOR FACTORS

The following null hypotheses related to secondary administrative
factors in the implementation of innovative science programs in the
secondary schools are stated herewith:

Hypothesis 1. The correlation between the occurrence of innovative
science programs and receipt of Biological Science Curriculum Study -
Green Version literature is not significant.

Hzggthesis 2. The correlation between i« . currence of innovative
science programs and receipt ot literature -oncerning Biological Science
Curriculum Study - Biological Inquiry, A’v ud ! Version is not significant,

szothesis 2. The correlation hetween the orcirence of innovative
science programs and reccipt of Chemical kducotion Materials literature
is not significant,

Hypothesis 4. The correlation between the rocrrrence of innovative
science programs and receipt of Intermediate Scien: o Curriculum Study
literature is not significant,

Hzgothesig 5. Tthe correlation hetween the cecurre . 0 of ipnovative
science programs and an administrator's favera»ie s2 0 ' -1 to new science
programs is not signifiraint,

Hypothesis ¢, The crretation between U o e ol annovative
science programs and the number of class peryc ° ¢ we '~ during whaich

innovative science is taught is not signiracint.

Hzgothesis 7. The corrvelation between theo nc :rence ot innovative

science programs—and the anproximate length of the - riad in which in-
novative science is tau:ht is not signiticant,
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Hypothesie 8, The correlation between the occurrence of innovative
science programs and the time devoted per week to innovative science
laboratories is not signiticant.

Hypothesis 9. The correlation between the occurrence of innovative
science proprams Tand the support received frowm the community for innovae
tive science programs is auvt significant.

Hypothesis 10. The correlation between the occurrence of innovative
science orograms and the number ot hours of college science credit on the
administrator's transcript is not significant.

Hypothesis 1l. The correlation between the occurrence of innovative

o v

science programs Tand whether or not the administrator has ever requested
his teacters to i1mplement new innovative programs is not significant,

Hypothesis 12.. The correlation between the occurrence of innovative
science programs and the administrative support provided the teacher in
establishing a new innovative curriculum is not significant.

ngothesis 13, The correlation between the occurrence of innovative
science procrams and the average expenditure per class for science equipe-
ment duriug the lust three years is not sianificant, —

Hypotnesis 14. The correlation between the occurrence of innovative
science prograns and the average expenditure allowed per class for science
supplies during the lust three years is not significant.

Hypothesis 14, The corretation between the occurrence of innovative
science programs-an the amount of time devoted to laboratory experiences
in general education science cluauses tahen by the administrator is not
significant.

Hypothesis le,  The correlation between the occurrence of innovative
sciencz procrams and the amount of time devoted to laboratory experiences
in collepge content course(s) by the administrator is not significant.

Hypothests 17,  The correlation between the occurrence of innovative
science proy:ams and the amount of time devoted to laboratory experiences
in professional oducation science ourse(s) taken hy the administrator

is not signifi-ant,
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TABLE IV

Summary of Results of the Correlation of
Secondary Administrator Factors with the
Occurrence of Innovaiive Scicnce Programs

Hypothesis
Tested Correlation Significance Results
1 02670 NS Not Rejected
2 0.2593 NS : Not Rejected
3 0.3948 p «— .01 Re jected
4 0.2919 D - W5 Rejected
5 0.5035 p -~ .01 Rejected
6 0.8068 p - 01 Re jected
7 0.7005 P Ok Re jected
8 0.3619 P .- «O8 Re jected
9 0.3092 p ... 05 Rejected
10 0.3713 D .. 01 Re jected
11 0.3194 p ... .08 Rejected
12 0.5944 P .- U1 Rejected
13 0.3182 P .. W03 Re jected
14 0.4319 P o W01 Re jected
15 0.2850 N e 05 Re jected
16 0.3497 P .- 0S5 Re jected
17 0.4243 P - aJ1 Rejected

DISCUSSION OF SECONDARY ADMINISTRATOR FACTORS

A total of forty-six administrators, which included both principals
and superintendents comprised the sample for the Secondary Administrative
questionnaire. Twenty-cight of these administrators hold a Master's de-
gree or beyond. Seventy-six percent of these administiators have more
than ten years of teaching experience. Fifty-seven percent were more
than forty years of age and only one was a female. Data indicates that
only eleven of the total of forty-six had ever tausht science in the pub-
lic schools, however, thirty-six (78%) had five credit hours or more of
chemistry, thirty-four (73%) had one or norc courses in physics, and thirtye
teo (70%) had one or more courses in earth science, while thirty-five (76%)
had some type of college course in biology. While this does not insure
a very great depth in knowledge of science, nevertheless it does indicate
that most of the administrators have at Jcast a basic knowledge of the
types of science programs usually taught in publ:ic =econdary schools.

Null hypotheses No. 1 and 2, the correlation between the occurrence
of innovative science programs and the administrators receipt of Bio-
logical Science Curriculum Study, Green Version and Advanced Version were

37
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not rejecteds Thie 1adicates that there is ne correlation between the
use of these two nrogzarmy and the administrators receipt of current lite-
erature about the nroprams. This probably can b- interpreted as resulte
ing from the fact that there are more biology teichers than teachers of
other kinds of scien:e and may also reflect 2 more wide-spread distribue-
tion of knowledge about Biological Science Curriculum Study programs
than exists for the other science programs.

Null hypotheses No. 3 and 4 were rej~rted which indicates that
those administrators whose teachers are util:rzinz innovative curricula
in scie:nce are alsu currently receciving litera? e about these programs.

While hypotheses No. 1 and ! are nut rele~led their correlation values
were very closa to p 4« .05 which leans stron~ 'y towsrd supoort of the
general nremise that those administrators receiving innovative curriculum
literature are more apt to support this tvpe of innovation in their schoolse.
This does not answer the question of whether literatu-e is also being re-
ceived by the administrators whose scieng~ teachers are not involved in
innovative science teachinge.

It should alsc be noted that no more tha foir administrators have
ever attended an institute in innovative science curriculz, while only
one had attended an innovative science workshop.

Null hypothesis No. 5 which concerns administrators' favorable re-
action to new science programs also was rejected, The significance of
this factor is further sunported by frequency data which reveals that
forty-thrce percent of the respondents are nentral to new science pro-
~rams and that fifty-nine percent have never requested their teachers to
change to new science programs. Personal interviews with administrators
indicate that most administrators tend to rely ' '‘rvy heavily on the teache
ers preferences for the type of program in “1o science areae Only two
administrators report insistinz that teacher: {ollow innovative programs,
while eight advised that the teachers use unnvative techniques.

Null hypothe-vs No. €, 7 and 8 are all rriected. These hypotheses
concern the rumber of clas. periods per weck, thc approximate length of
the class perinds. and the time devoted to innovative science laboratories,
This may be constru~d as suppart by the administrator for teachers in
utilizing innovativc science ucurricula, since tiese factors are all de-
cided by the adnministrator, This may indicate receorrition by the admine
istrator of the timc requirements essential for teaching innovative science.

Null hypothesis -, 10 relates to the occutrences ol :nnovative science
programs and the tolal number of college scicnce credit . on the adnina-

atrator's franacrint. it indicates 1hat those o trat-a . wath the
strongest Lackaround n s ence are uswally moere oa o e prohlems of
the scieneg o cac v Toaal: to Lt riLZon R S Y S S T A

tive natur.

N1ll hyeoth:sis ™. 1t attemprts to o tabiash o relatzonshp botween
the n currenc of innwWal Vo aclence progrars and adninictr.tors’
posit:ve attitude tor inpovative curricnka fo 50 e, This crrrelition

Q c.
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supports the personul interviews with administrators in indicating that
most administrators tend to rely almost completely upon the recommendae-
tions of their science ftaculty for changes in curriculum. However, if
the administrator has a strong interest in new curricula~-strong enough
to suggest its use in the science departmeant--the teachers apparently are
responsive to this interest and support.

Null hypothesis No. 12 is rejected which indicates that the teachers
are sensitive to, and tend to respond to, administrative support for the
establishment of innovative science programs.

Null hypotheses Noe. 13 and 14 deal with the cash expenditures allowed
the science teacher for science equipment and science supplies. The re-
jection of these hypotheSes tends to support the assumption that without
financial support innovative programs cannot be undertaken.

Null hypotheses No. 15, 16 and 17 are all rejected at the level of
P & o05 or p «—.0le All three of these hypotheses deal with the re=-
lationship between the occurrence of innovative science programs and the
amount of time devoted by the administrators to laboratory experiences in
general education science courses, collcge content science courses and pro-
fessional education courses in science. They support the probability
that administrators with strong backgrounds in laboratory oriented courses
in science will tend to be supportive of innovative science curricula,

Null hypothesis No. ' establishes a prsitive relationship between
the community involvement in science programs and the administrators'
willingness to move in this direction, 1t should be »ointed out, however,
that this correlation involves a limited numher of schools participating
in ianovative science offerings.,
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CHAPTER 4 ~ UONULUSICONS

The followin:s teacher variables are significantly related to the
occurrence of innovative science programs: (1) those teachers holding
a Master's degree are more apt to engage in innovative science curric-
ulum projects; (2) basic knowledge of innovative programs and receipt
of current literature concerning these programs is beneficial; (3)
curricula which emphasizes both the length and number of periods per
week of innovative science laboratories is a positive factor in the use
of innovative programs; (4) chemistry teachers in general and all
science teachers with ten hours credit in chemistry tend to be morc cone
fident of their ability in teaching innovative science programs; (5) the
teachers apparently need administrative support and encouragement as well
as financial support to engage in inatovative programs; and (6) community
involvement is definitely a favorable factor in the implementation of
innovative science curricula.

Should a school system seriously consider adopting innovative science
curricula for the secondary school: (1) personnel whould be selected
whose college curriculum in science includes open-cnled science laborato-
ries and basic science concepts appropriate for the secondary student;
(2) college methods courses in science of the s-~lected personnel should
include innovative programs as an integral part of their science labora-~
tories; and (3) the teachers should have been taught in such a way that
they are confident not only of their science content ability but also of
their ability to transmit concepts to secondary students. The teachers
confidence in his ability to communicate effectively in the realm of
science is essential to a ferling of adequacy. Since the data reflects
a tendency on the part of administrators to follow the preferences of the
teacher in science curriculum matters, these teachers should be able to
effectively comrwnicate their curriculum preferences and physical equip-
ment needs to the administrators.

Administr:tor factors which indicate o direct relationship to the
occurrence of innovative science programs are: (1) the receipt of current
literature by the administrators regarding innovative science programs;

(2; administrative support for longer and more frequent science class
periods and innovative science laboratories; (3) the type of college
science courses and laboratory experiences of the administrators; and (4)

a positive attitude of suppert of innovative programs by the administrator.

Administrators tend to rely very heavily upon the recommendations of
the tcachers for the type of curricula taught in their school systems.
The data shows significant cor-elation between the administrators' en-
courapgement arc! inancial assistance as a mainr factor in the implement-
ation of innovative science programse.
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RECOMMENDATIONS

It is recommended that: (1) this study be expanded to cover the
remainder of the State of Missouri; (2) the study be expanded to in-
clude a sample of urban and large city school systems; (3) a statewide
conference of science educators should be convened to consider the
implications of these data for curriculum changes; (4) efforts should
be made for a series of coaferences with public school administrators
which will bring to their attention the administrators' role in imple-
menting innovative science programs; and (5) additicnal efforts should
be directed toward medifyving the original questionnaire for use on a

more wide~-spread hasis,

<1
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TEACHER QUESTIONNAIRE... ELEMENTARY

SECTION I

This questionnaire for teachers who teach science is part of the data system for
DHEW Research Project 2-G-023, entitled "Aa Analysis of Factors Successful in the
Implementation of Innovative Science Programs in the Elementary and Secondary Rural
Schools.'” We would appreciate your answering these questions as accurately and as
frankly as possible., At no time will you ever be identified by name. You will be
assigned a code number, decipherable only by the research team. The same security
of information applies to schools and school districts.

PROCEDURE:

as Section I, the first 60 questions, will be recorded on the yellow-banded
IBM porta punch card. We suggest that you circle the selected answer in
pencil and wait until the entire questionnaire is completed before punching
any cards,

be Section II of this questionnaire requires use of the red-banded porta punch
card,

ce PLEASE do not place Social Security number or -ny other identifying marks
on the porta punch cards. The researcher will personally code them when he
picks up the cards from the individual teacher.

d. A few teachers in each school will be selected by random method for a second
"Interview-in-Depth,"

e. 1f a question does not apply to your situation skip question and line on card.

Items 1 and 2 (select as many categories as applicable.

1. Indicate the grade level(s) you now teach.
A, Kindergarten B, 1st grade C. 2nd grade D. 3rd grade E, 4th grade

2o Indicate the grade level(s) you now teach.
A, 5th grade B, 6th grade Ce 7th grade D. 8th grade

d ok ok hk k k k hk d k k k k Kk k k k k k % Kk * % Kk %k

3. Indicate the type of certificate(s) you now hold.
A, Life certificate B. 2-year Academic Contract Certificate C, Substitute
Certificate D¢ 1 to 3-year Examination Certificate E, Other

4, Indicate the area(s) in which you now hold certificate.
A. Flementary B. Junior High C., Secondary D. None

Se Indicate the type of degree(s) you now have,
A, Master's degree or beyond Be B.S.E. Co BeSo D, B.A. E. No degree

6. How many additional semester hours of credit have you earned beyond the highest

degree listed in Item 5.
A, 0-6 Be 7-12 Ce 13-21 D, 22-28 E. 29 and above
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7. Indicate the item which represents your years of teaching experience.
Ae 0-5 B, 6~10 C. 11-15 D, 16-20 E, More than 20

8. Indicate the number of years since you received your first degree.
Ae 0=5 B, 6210 C, 11-15 D, 16-20 E, More than 20

9« Indicate your approximate age at the time you began teaching.
A, 20-25 Be 26-30 C. 31-35 D. 36-40 E, 4l-45

10, Indicate your approximate age at the time you began teaching.
A, 46-50 B, 51.55 Ce 56-60 D, 61=65 E, 66-70

11, 1Indicate your age when you received your first degree,
A, 20's B, 30's C, 40's D, 5S0's E., 60's

12. Indicate the number of years since you received your last degree.
A, 0-5 B, 6-10 Ce 11-15 D, "16.20 E. More than 20

13, Indicate the number of years since you did additional course work - for a salary
increment, for certification improvement, for up-dating information,.
A, Presently enrolled (1 year) B, 2 year8 C, 3 years D, 4 years
Es 5 or more years '

14. What is your approximate age? (leave blank if not applicable)
A. 20=25 Be 26-30 Co 31-35 ‘D, 36-40 E. 41-.45

15, What is your approximate age? (leave blank if not appiicable)
A, 46-50 B. 51-55 C, 56-60 D,  61-65 E. 66-70

16 What is your sex?
A, Male B. Female

h hk hk hk k k k k k k k k k k k hk ok k k k k k k k *

Items 17 through 24. 1In the following series of innovative programs (new elementary
science programs) indicate the degree of understanding you have congerning these
programs, ' ' .
DEFINITION OF TERMS USED: INNOVATIVE - The recently-developed science programs are
referred to as innovative because emphasis is placed on a change in the established
method of teaching. The programs emphasize the "inguirz,“ or probiem-solving method
of teaching rather than the traditional method of presentation of facts, laws, and
theories for memorization by the student.

Key: A, Thorough B. Good C, Fair D, ,Little E. None

17, S-APA (Science, a Process Approach)

18, ESS (Elementary School Science)

19, MINNEMAST (Minnesota Mathematics and Science Téaéhing Project,
20, SCIS (School Science Improvement Study)

21, ES (Environmental Studies)



25,

26,

27,

28a

29,

30,

31.

32.
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IDP (Inquiry Development Program in Physical Science)
OPE (Conseptually Oriented Program in Elementary Science)

ISCS (Intermediate Science Curriculum Study)

deodk ok ok ko ok ke R sk e d b ke ok ok ok ok ok e b ok e W 0k

there did you obtain your information about the new science program(s)?
A. Workshop - local in evening

B, Workshop - local on Saturday

Ce HWorkshop - campus Saturdays only

De VWorkshop - 2 or 3 weeks summer campus

E, Workshop - 2 or 3 weeks local

there did you obtain your information about the new science program(S)?
Ae Institutes - in-service local

Be Institutes - Summer college campus

Ce Regular course work (college campus not workshop or 1nstitute)

De Extension class(es)

Ee Personal study

What is your reaction to these new science programs?
A, Favorable B. Neutral C. Unfavorable

For which of the new science programs listed below do you currently receive
literature?
A, S-APA B, ESS C. MINNEMAST D, SCIS E. None

For which of the following new science programs (listed below) do you
currently receive literature?
Ao IS Be. IDP Ce @®PE D. ISCS Be Other

Would you be willing to participate in an innovative science program (workshop,
institute, college campus, extension)?

A~ Yes B. No

(If answer is no, skip questions 31,32, and 33.)

What type of additional work would you prefer for a study of innovative science
programs?

A, Workshop(s) - local or college campus

B. Institute(s) - in-service, summery or academic year

Ce Regular course work - college campus not workshop or institute

D. Extension class(es)

Ee Personal study

Indicate your preference of a program to be covered by additional study (work-
shop, extension course, institute, regular course).

A. S-APA (Science, a Process Approach)

B. ESS (Elementary Science Study)

Ce MINNEMAST (Minnesota Mathematics and Science Teaching Project)

Ds SCIS (Science Curriculum Improvement Study)
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33, Indicate your preference of a program to be covered by additional study (work-
shop, extension course, institute, regular course),
A, ES (Environmental Studies)
Be IDP (Inquiry Development Program in Physical Science)
Ce QOPR (Conseptually Oriented Program in Elementary Science)
De ISCS (Intermediate Scicnce Curriculum «Study)

34, If an innovative program is being used in your classroom, please indicate which
onee.
Ae S-APA B, BSS C. MINNEBMAST D, SCIS B. None of these

35, If an innovative program is being used in your classroom, please indicate which
one, )
Ae ES B, IDP C. PE D, ISCS BE. Other, including your own innovative
design

36, In your school is science being taught as a separate subject or in combination
with other subjects:
A, As a separate subject (departmentalized)
Be With other subjects (self-contained classroom)
37. Type of teaching in which you are involved. S
As Team Teaching B, Modified Team Teaching C. Self-Contained
D, Departmental E, Other

38, Are you teaching science by the "inquiry" (laboratory) method?
As Yes Bs No Co. Partially

39. Vhat type of textbook are you now Using in your science classes?
A, A standard science texthook
B. An innovative science textbook (developed on a national basis to be used
by one of the innovative programs such as ESS, ISCS, etc.)
Ce A combination of several books .
De No textbook being used
E. Textbook/materials prnduced by self and/or teachers of same school system

40, Leave blank,

41, Leave blank,

42, If one of the innovative science péograms'is being used id your school, please
indicate to what extent, . 3 ..
A. One period per week B. Two périods per week C. Three periods per week
De Four periods per week E, Five periods per week

43, lhat is the approximate length of each of the above periods? (See No. 42)
A. 15 minutes B, 20 minutes C, 25 mipytes D. 30 minutes E. More

44, How much time do you devote to science laboratories on a weekly basis?
A. 1 day B 2 days Ce 3 days D. 4 days E, 5 days
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Items 45 through 15 of Section II (red card) deal with the teachers feeling of

adequacy and competence in the classroom, In teaching there is a strong relation-

ship between the perceptual organization of the person and his effectiveness as a

teach§:;= In the following thirty iteus please rate yourself objectively and
fairly according to the following key.

A, Superior B, BExcellent C. Average D, Fair E; Poor

In the general frame of reference vhat do you tend to emphasize in your teaching?

45, An internal rather than an external frame of reference

46, Concern with people rather than things

47. Concern with perceptual meanings rather than facts and events

48, An immediate rather than an historical view of causes of behavior

Aa a teacher do you tend to perceive other people and their behavior as:

49, Able rather than unable

50, Friendly rather than unfriendly

S51. VYorthy rather than unworthy

52. Internally rather than externally mntivated

$3. Dependable rather than undependable

54, Helpful rather than hiadering

As a teacher do you tend to perceive yourself as:

55, With people rather than apart from people

56, Able rather than unable

$7. Dependable rather than undependable

58, Worthy rather than unworthy

59, Vanted rather than unwanted

As a teacher do you tend to perceive your teaching task, your teaching assignment, as:

60, Freeing rather than controlling
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TRACHER QUESTIONNAIRE.-ELEMENTARY

SECTION 11l
Use Key ~ Page 8 (This is a contipaation of the group - items 45, Section I through
15, Section II)
As a teacher do you tend to perceive your teaching task, your teaching assignment, as:
1. Larger rather than smaller
2. Revealing rather than concealing
3. Involved rather than uninvolved
4, BEncouraging process rather than achieving goals

5. How deeply are you committed to the necessity that all educated people must
understand science

6. What effect does the principal's attitude have upon your science classes
7. Are you afraid or dislike to ask for supplies and equipment

8. How confident are you in your ability to teach electricity and magnetism
9, How confident are you in your ability to teach energy and matter

10, How confident are you in your ability to teach space travel

11. How confident are you in your ability to teach friction and machines

12, How confident are you in your ability to teach sound

13, How confident are you in your ability to teach iight

14, How confident are you in your ability to teach human body

15, How confident are you in your ability to teach about plants without seeds

k k Kk Kk Kk k Ak Kk Kk % ok k k Kk Kk k k k Kk k k k k k Kk ¥ %k

16. I feel that the community which is served by my school system supports science
in the following manner:

A, Supportive and enthusiastically cooperative,
Be Supportive aud highly coopérative

. Ce Moderately supportive and cooperative
De Indifferent toward science

Ee Opposes sciencee
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17. It is my personal feeling that my administrator': attitude toward science
teaching is:
A, He is doing all that he can to assist me in ottaining supplies and equipment
B. He is moderately cooperative
Ce He is noncommital
D. He is indifferent
E. He opposes science teaching

18, I feel that my administrator's attitude toward my science program is:
A. Highly supportive and cooperative e :
B. Highly supportive financially
Ce Enthusiastically cooperative
De Antagonistic toward science

k ok ok ok ok ok ok ok k ok ok ok ke k ko k ke ok ok ok ke k k ok Kk

Items 19 through 31 deal with self-evaluation by use of qualitics that are usually
associated with the science teaching profession. An individual who is mature and who
approaches this with objectivity and fairness.can.do an excellent job of self-evaluation
Use the following key in evaluating yourself:

Key: A, Superior B. Excellent (,. Average D. Fair - E. Poor

19, Personal appearance: Evidence of propriety apd good taste, neatness, cleanliness, -
and general attractiveness.

20, Poise: Edse and naturalhess, carriage, #hdiéelf possession.

.3 e e “ 1 o
2l, Tact and courtesy: Ability and williﬁgﬁéss to say and do what is best in given
circumstances, and evidence of goqd breedzng apd habitual .cangideration,

»
M B ) . r

22, Adaptability: Ability and willingness to conform;pgogerhy and .readily to the
demands of new social situations, cooperativeness,’

, . b il e 'i. Jimr o et . )
23. Leadership: Ability to win the c&hfféence of others and to stimulate them to
activity. R T . e :

24, Intellect: Understanding of science subject matter, .alertness,. and acumen..

. oe. e ! :

25« Scholarship: Relative mastery of the science ;ub3q§t matte: as- compared ‘with
others in your group, also breadth of intellectual interests,

26, Industry: Willingness to spend the necessary time in laboratory proparation,
earnestness of purpose, and ability to turn out work,

27, Efficiency: Ability to organize science programs without sacrificing other
teaching responsibilities,

28, Sense of responsibility: Ability to recognize obligations and willingness to
assume them; relative maturity, dependability, and seriousness of purpose.

29, Promise: This is a general estimate of your success in the field of your
specialization or grade level, .
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30, Do you like science?

31, Are you able to work effecti#ély with hand tools and hands?

% d %k Kk k dk ok % dk ok ok ke ok ke ok Kk Kk Kk kK kb k Kk k

In my college curriculum I have approximately the following number of hours: (A gen-
eral statement to the best of your recollection is-'satisfactory)
Key= Ao 0—5 Bo 6-10 C. 11-15 Do 16-20 Bo M)re than 20

32, General Bducation science

33, Chemistry

34, Physics

35, Earth Science (astronomy, geology, petrology, etc.)

36, Biology (zoology, botany, bacteriology, ecology, etc.)

%ok ok K ok Kk ok ok ok %k ok ok kK ok ok kk Kk ok ok ok k%

37. In my college science courses we had the following kinds of laboratory experiences:
A, Mostly laboratory B. 2% laboratory C. % laboratory D, Occasional
laboratory E. No laboratory

38. In my college curriculum courses the following amount cf time was devoted to
science materials which could be taught at the elementary level:
A, 80% B, 60% C, 40% D, 20% E. Less than 20%

39, In my college science courses I would describe my laboratory experiences as:
A, '"Cookbook" B Highly conventional D. A mixture of conventional and
inquiry D. Mostly inquiry (open-ended)

40. I have never requested of my principal or other administrator a change to one
- of the new innovative types of teaching sciencea
A, True B, False

41, I have requested of my administrative staff permission to use innovative
techniques and the administrative response was:
Aq I don't believe in it
B, Ve don't have the time for this type of teaching
C. It costs too much
D. I will see about it later
E, Refusal

42, I am currently teaching an innovative science course and I began this project
with the following administrative support:
A. My administrator insisted that I follow this route
B, My administrator strongly advised that I follow this route
Coe My administrator "went along with me"
De My administrator reluctently allowed me to participate in this new program
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43, The average' expenditure allowed to my class for science equipment during the
past three years is approximately:
A, Less than $50,00
Bo $51000 to $100.00
Ce  $101,00 to $150,00
Do $151,00 to $200,00
E« In excess of $200,00

44, The average expenditure allowed to my class for science supplies during the
past three years is approximately:
A, Less than $50.00
B. $51.00 to $100.00
Ce $101,00 to $150,00
De $151,00 to $200,00
E, In excess of $200,00
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« PERSO.IAL DATA:
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l. Position: €
A, Teacher B. Department *ead <, Supervisor D, Coordinator
2. Indicate the type of degree(s) you now have.
A, iiaster's degree or beyond B, B.S.E. C. B.S. D. B.A. E. No degree
3. Indicate major area of concentration at the college level:
A, “hemistry B. Physics C. Biology E. Agriculture
4, Indicate major area of concentration at the college level:
A, General Science B. Geology C. Elementary De Secondary B, Other
Se I am certified in:
A., Chemistry B. Physics T, Biology D. Agriculture
6e I am certified in:
A, General Science B, Geology C. Elementary D, Secondary E. Other
7. I have attended summer institutes in science the following number of times:
A. O Be 1 Ce 2 Do 3 E. More than 3
8. To what extent do you think that your college training prepared you for your
present teaching position?
A, Very well B, Adequately C. Poorly D. Not at all
% Kk % Kk Kk dk Kk k Kk ok Kk ok * Kk k %k k k k ok &k k & *k % %
ZEY: Please evaluate the following items for their contribution toward your feelings
of adequacy in your present position, and indicate at hat level you received training
in each area. The foliowing scheme is to be used:
Rating: A. ilost helpful B, llelpful C, Somewhat helpful D. Not very
helpful E, Least helpful

Level 2£ Training: A. College B. In-service <. Extension D. Institute

E. Personal experience
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10.
11.
12,
13.
14,
- 15,
16,
17,
18.
19.
20,
21,
22¢
23,
24.
25

26.

28
29.
30,
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NOTE: To the perscn filling in this questionnaire, we will simply list the
question and designate after it whether we desire a rating or an indication of
the source which applies to the rating.
Professional Education courses have contributed to my feeling of adequacy in a
way that I describe as: (rating)
These professional courses were obtained through the following manner: (level)
I would describe my college science content courses as: (rating)
I obtained science subject content in the following manner: (level)
Objectives and philosophy of science: (rating)
Objectives and philosophy of science: (level)
History of science: (rating)
History of science: (1level)
Development of lab experiences: (rating)
Development of lab experiences: (level)
Use of lab equipment: (rating)
Use of lab equipment: (level)
Use of lab experiences: (rating)
Use of lab experiences: (level)
Use of instructional materials: (rating)
Use of instructional materials: (level)
Use of Educational! TV, other machines: (rating)
Use of Educational TV, other machines: (level)
Purchase of materials and equipment: (rating)
Purchase of materials and equipment: (level)
Planning and organizing for classes: (rating)
Planning and organizing for classes: (level)

Planning and organizing for labs: (=xating)
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33, Specific training in modern curricula (BSCSs THEMS, PSSC, etce.): (rating)

32, Planning and organizing for labs: (level)

34, Specific training in modern curricula (BSCS, GIElS, PSSC, etc.): (level)
35, Internship in subject area: (rating)

36, Internship in subject area: (level)

37. Scientific literature: (rating)

38. Scientific literature: (level)

% % k Kk Kk k Kk k k k k k k *k Kk k k Kk k Kk k *k k &k %

“EY: Use the following key in describing the use made normally of the following
instructional materials.
A. Daily B, Weekly C. Occasionally D. Seldom E., Never
39, Textbooks
40, ‘‘orkbooks
41, Lab manuals
42, Films
43, Slides
44, Educational TV
45, Overhead projectors
46, Opaque projectors
47, Demonstration equipment
48, School library resource material
49, Science consultants
50, Programmed materials
51. Field trips

52 Commercial kits and literature

***************************
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54,

55.

56.
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Z2Y: Uow would you rate your school library with respect to the following
types of science literature?

A. Excellent B, Good C. Pair D, Poor L., None 4237]@7
Periodicals pflpl
| 728
Boolks e
lareer information
Government and industrial pamphlets

* %k %k d Kk Kk K Kk Kk k ok Kk Kk k Kk ok Kk Kk ok ok ok k k Kk k% %

“%Y: To what extent are the following items readily available for your use?

A, Easily B. Adequately Ce Occasionally 3. Rarely E. Not at all
film projectors
Slide projectors
Uverhead preojectors

Opaque projectors
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Continuation from Page 4, Section I. Use the same key '« 3.6, %
To what extent are the following items readily available for your use? '4?
Key: A, Easily B. Adequately C., Occasionally D, Rarely
E. Not at all
1. TV sets for Educational TV
2¢ TV sets for closed circuit TV
3. Machines for programmed instruction
4, Duplicating equipment
Se Bquipment for making audio-visual aids
6. Audio-Visual center with staff
7. Laboratory equipment
& Laboratory instruments
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In your opinion, how much time are you permitted for the following activities?
Key: A. Maximal B, Adequate C, Limited D. Rarely E. Insufficient

9, Classes
10. Laboratories
11, Laboratory preparation
1a. Science project work
13. Revising methods of presentation
14, Research
15, Reading in your field
16. Working with individuals

17. Free time
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Questions 18 through 41 -
If you had to design a curriculum for the college preparation of teachers in science,
how would you rate each of the items for importance in that curriculum?
Key: A. Absolutely necessary B, Desirable C, Good, if time D, Of
little use
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18. Philosophy of Science
19, General science survey
20. Major in subject areas (science)
21. Courses in recent curricula (BSCS, etc.)
22. Preparation ard use of audio-visual materials
23. History of science
24. Objectives of &cience courses
25. Preparation and use of lab materials
26. Design of lab equipment
27. Secondary curriculum and organization
28. Secondary materials and methods for the classroom
29, Secondary internship in teaching
30. History of education
31. Social foundations of education
32, Philosophy of education
33. Educational psychology
34, Human growth and development
35, Study of modern secondary school
36. Economic geography
37. Design of new science facilities
38. Methods for purchase of materials
39, Design of programs for high ability students
40, Preparation of programmed materials

41, Demonstration techniques
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ELBMENTARY

ADMINISTRATIVE QUESTIONNAIRE

If a question does not apply to you, your School, your situation leave line on card
blank,

1. Indicate the area(s) in which you now hold certificate.
A, Elementary Be. Junior High C, Secondary D. None

2. Indicate the type of degree(s) you now have.
A. Master's Degree or beyond Be. B.Se.EBe C. B.S. D. BesA., E. No degree

3. How many additional semester hours of credit have you earned beyond your highest
degree as listed in Item 4., y
A, 0-6 B. 7«12 Ce 13.21 D, 22-28 E, 29 and above

4, Indicate the item which represents your years of teaching experience.
A, 0-5 B. 6-10 €6, 11-15 D. 16.20 E, More than 20

Se Indicate the number of years since you received your first degree.
A, O-5 B, 6=10 C. 11-15 D. 16-20 E. More than 20

6e Indicate the number of years since you received your last degree.
A, 05 B. 6-10 C, 11-.15 D, 16.20 E, Moze than 20

7o Indicate the number of years since you did additional course work - for a salary
increment, for certification improvement, for up-dating information,
A, Presently enrolled (1 year) B, 2 years C, 3 years D, 4 years
E. 5 or more years

8. Vhat is your approximate age? -
A. 20-25 B. 26-30 C. 31-35 D, 36-40 E, 41-45

9. What is your approximate age? -
A, 46-50 B, 51-55 C. 56~60 D. 61-65 E., 66-70

10, What is your sex:
A, Male B. Female

11, For which of the new science programs listed below do you currently receive

literature?
A, S-APA B. BSS C., MINNEMAST D. SCIS E. None

12, For which of the following new science programs do you surrently receive

literature?
A, ES D. IDP C. OPE D, ISCS E. Other

13, What is your reaction to these new science programs?
A. Favorable B, Neutral C. Unfavorable

14, If an innovative program is being used in your school, please indicate which one,
A, S~APA B. ESS C. MINNEMAST D. SCIS E. None of these

i ¥
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15, If an innovative program is béing used in your school, please indicate which
onee.
As BS Be IDP Ce COPE De ISCS E. Other

16« In your school is science being taught as a separate subject or in combination
with other subjects?
A, As a separate subject (departmentalized)
B. With other subjects (self-contained classroom)

17, If one of the innovative science programs is being used in your school, please
indicate to what extent.
A, One period per week B, Two periods per week <. Three periods per week
Do Four periods per week E, Five periods per week

18, I feel that the community which is served by my school system supports science
in the following manner:
A. Supporiive and enthusiastically cooperative
Bs Sunportive and highly cooperative
C., DModerately supportive and cooperative
De Indifferent toward science
E. Opposes science
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In my college curriculum I have approximately the following number of hours:
Key: A, 05 B, 6-10 C, 1l1-15 D, 16-20 E. More than 20

19, General science education

20, Chemistry

21, Physics

22, Earth Science (e.g., astronomy, geology, petrology, etce.)

23, Biology (e.g., zoology, botany, bacteriology, ecology, etc.)
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24. In my college science courses I would describe my laboratory experiences as:
A. '"Cookbook'" B, Highly conventional C, A mixture of conventional and
inquiry D. Mostly inquiry (open-ended)

25. I have never requested my teachers to change to one of the new innovative types
of teaching Science,
A, True B. Palse

26, I have requested of my principal administrator permission to use innovative
techniques and the administrative response was:
A, I don't believe in it
B. Ue don't have the time for this type of teaching
Ce It costs too much
D. I will see about it later
E. Refusal

ae)
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27. My school is currently using one or more innovative science courses and I have
given these projects the following administrative support:
A Insisted that the teacher follow this route
Be Strongly advised the teacher to follow this route
Ce "Went along" with the teacher
De Reluctently allowed the teacher to participate in this new program.

28. The average expenditure allowed per class for sciecnce equipment during the past
three years is approximately:
A, Less than $50,00
Be $51,00 to $100.00
C. 5101 +00 to 3150.00
De $151.00 to $200.00
E. In excess of $200.00

29, The average expenditure allowed per class for science supplies during the past
three years is approximately:
A, Less than $50.00
B. $351.00 to $100,00
Ce $101.00 to $150.00
D $151 .00 to $200o00
E. In excess of $200,00
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Questions 30 through 32 ~ Key: A, Mostly laboratory B. % laboratory C. % lab-
oratory D. Occasional laboratory E. No laboratory

30. In my college general education science courses (e.g., Man and the Scientific
World) we had the following kinds of laboratory experiences:

31, In my college content science courses (e.g., biology, earth science, chemistry,
physics) we had the following kinds of laboratory experiences:

32. In my collage professional education science courses (e.g., Methods, Student
Teaching) we had the following kinds of laboratory experiences:
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Questions 33 through 35 - Xey: A, "Cookbook" B, Highly conventional C. A mix-
ture of conventional and inquiry D. Mostly inquiry (open-ended) E. Other

33. In my college general education science courses (e.ge, Man and the Scientific
vorld) I would describe my laboratory experiences as?

34, In my college content science courses (e.g., biology, earth science, chemistry,
physics) I would describe my laboratory experiences as:

35, In my college professional education courses (esges Methods, Student Teaching)
I would describe my laboratory experiences as:
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36. Indicate the subjects you no- teach or have taught - grades 7 - 9 (Junior High
A. Earth Science B. Biological Science C. Physical Science D. General
Science E. Other
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Indicate the subjects you now teach or have taught - grades 9-.12 (Senior High)
A. General Science B, Biology C. Chemistry D, Physics B. Other

Where did you obtain your information about the innovative science curricula?
A, Workshop(s) - local or college campus

B, Institutes(s) - In-service, summer, or academic year

C. Regular course work (college campus not workshop or institute)

D. Extension class(es)

E, Personal study

What is your general reaction to these innovative science curricula?
A, Favorable B, Neutral C, Unfavorable

From which of these innovative science curricula are you receiving literature
currently? :
A, IPS B. BSCS C., CHEM D, HPP E, Other

What type of additional education would you prefer for a study of innovative
science programs?

A, Workshop - local in evening

Be Workshop - local on Saturday

Co. VWorkshop - 2 or 3 weeks local

D. Workshop - campus Saturdays only

E, Vorkshop - campus 2 or 3 weeks summer

What type of additional education would you prefer for a study of innovative
science programs?

A, Institutes -~ in-service local

B, Institutes ~ summer college campus

C. Regular course work (college campus not workshop or institute)

D. Extension class(es)

E. Personal study

Specify your preference(s) of innovative programs to be covered by additional
study -~ as-indicated in items 42 and 42,
A, S-APA (Science, a Process Approach)
B, ESS (Elementary Science Study)

C. MINNEMAST (Minnesota Mathematics and Science Teaching Project)
D. SCIS (Science Curriculum Improvement Study)

.

Specify your preference(s) of innovative programs to be covered by additional
study - as indicated in items 41 and 42.

A, ES (Environmental Studies)

Be IDP (Inquiry Development Program in Physical Science)

C. COPE (Conseptually Oriented Program in Elementary Science)

De ISCS (Intermediate Science Curriculum Study)

Type of teaching in which your school is involved.
A. Individual B. Team Teaching C, Modified Team Teaching De. Other

Are you teaching science by the “inquiry” (open-ended laboratory) method?
Ao Yes, B. No C. Partially
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47, To what extent do you think that his college training prepared your average
teacher to teuch science?

A, Very well B, Adequately C., Poorly D, Not at all

Please evaluate the following items for their contribution toward the feelings of
adequacy of your teachers and indicate at what level they received training in each
area. The following scheme is to be used:

Rating: A, Most helpful B, Helpful C. Somewhat helpful D, Not very

helpful B, Least helpful
Level of Training: A, College B, In-service C, Extension D, Institute
E, Personal experience

NOTE: To the person filling in this questionnaire, we will simply list the question
and designate after it whether we desire a rating or an indication of the source
which applies to the rating,.

48. Professional Education courses have contributed to my feeling of adequacy in a
way I describe as: (rating)

49, These professional courses were obtained through the following manner: (level)
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SECTION I

For questions 1 - 60 use YELLOW-banded Porta~Punch Card. In case a question does
not apply to you, your school, your situation, skip that question and skip that
line on the porta-punch card.

1.

10.

11.

12.

What is your sex?
A. Male B. Female

What is your approximate age? - (Skip if not applicable)
A. 20-25 B. 26-30 C. 31-35 D. 36-40 E. 4l-45

What is your approximate age? - (Skip if not applicable)
A. 46-50 B. 51-55 C. 56-60 D. 61-65 E. 66-70

Indicate your approximate age at the time you began teaching.
A. 20-25 B. 26-30 C. 31-35 D. 36-40 E. 41-45

Indicate your approximate age at the time you began teachiag.
A. 46-50 B. 51-55 C. 56-60 D. 61-65 E. 66-70

Indicate the type of degree(s) you now have.
A. Master's Degree or beyond B. B,S,E, C. B.S, D. B.A, E. No degree

How many additional hours of credit have you earned beyond the highest degree
listed in Item 6?7
A. 0-6 B. 7-12 C. 13-21 D. 22-28 E. 29 and above

Indicate your age when you received your first degree.
A. 20's B. 30's C. 40's D. 50's E. 60's

Indicate the number of years since you received your last degree.
A. 0-5 B. 6-i0 C. 11-15 D,- 16~250 E. More than 20

Indicate the number of years since you did additional course work - for a
salary increment, for certification improvement, for up-dating informationm,
etc L]

A. Presently enrolled (1 year) B. 2 years C. 3 years D. 4 years

E. 5 or more years

Indicate the item which represents your years of teaching experience.
A. 9-5 B, 6-10 €. 11-15 D. 16-20 E. More than 20

Indicate the type of certificate(s) you now hold.
A. Life Certificate

B. 2-year Academic Contract Certificate

C. Substitute Certificate

D. 1 - 3-year Examination Certificate

E. Other
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13. Indicate the area(s) in which you now hold certification,
A, General/Conprehensive Science B, Biology C. Chemistry D. Physics
B. Mo science area '
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In my college science courses I have approximately the following number—of hours:
Questions 14 through 18 =~ Xey: A. OwS B, 610 C., 1lel5 D, 1620
B, Ilfore than 20,

14. General Education Science
15. Biology

16. Barth Science

17, Chemistry

18, Physics
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Questions 19 through 21 « Xey: A. Mostly laboratory B. X laboratory
C. % laboratory D. Occasional laboratory E. No laboratory

19, In my college general education science courses (eo.ge., Man and the Scientific
World) we had the following kinds of laboratory experiences:

20, In my college content science courses (e.g.s biology, earth science, chemistry,
physics) we had the following kinds of laboratory experiences:

21. In my college professional education science courses (e.g., Methods, Student
Teaching) we had the following kinds of laboratory experiences:
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a2, In my college curriculum courses the following amount of time was devoted to
science materials which could be taught at the secondary level:
Ao 80% B. 60% Ce 407 De 20% E. Less than 20‘%
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Questions 23 through 25 « Xey: A, '"Cookbook" B. Highly conventional
C. A mixture of conventional and inquiry D, Mostly inquiry (open~ended)
E, Other ‘ :

[ -

23, In my college general education science courses (e.g., Man and the Scientific
World) I would describe my laboratory experiences as:

24. In my college content science courses (e.g., biology, earth science, chemistry,
physics) I would describe my laboratory experiences as:

25, In my college professional education courses (e.g., Methods, Student Teaching)
I would describe my laboratory experiences as:
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Indicate the subjects you now teach = grades 7 » 9t (Junior High School)

A. Earth Science B. Biological Science C. Physical Science D, General
Science E, Other

Indicate the subjects you now teach = grades 9 « 12: (Senior High School)
A, General Science B. Biology Cs Chemistry D, Physics E. Other
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Items 28 through 37. Please use the following key to indicate your knowledge
about each of these inrovative programs (new science curricula). '
Key: A. Thorough B, Good C, PFair D, Little E. No.

-

Biological Science Curriculum Study (BSCS) ~ Green Version

« Yellow Version

o~

« Blue Version

” " ” " "

" " " " "  .Slow=learners Version

" " " " " . Biological Inquiry-Advanced Version

Harvard Project Physics (HPP)
Chemical Education Materials (Cﬁﬂmsi
Chemical Bonds Approach (CBA) |
Introductory Physical Science:(iPs)

Intermediate Science Curriculum Study (ISCS)
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Where did you obtain ybur information about the innovative science curricula? -
A, ‘'lorkshop(s) ~—(local or college campus)

Be Institute(s) - ineservice, summer, or academic year

C. Regular course work (college campus not workshop or institute)

D, BExtension class(es)

B, Persunal Study

What is your general reaction to these innovative science curricula?
A, Pavorable B, Neutral C, Unfavorable

From which of these innovative science curricula are you receiving literature
currently? .
A, IS B, BSCS C, CHEM D, HPP B. Other

Would you be willing to participate in an innovative sciencc program (workshop,
ingtitute, college campus, extension)?

A. Yes Bs No -

(If answer is "no" skip questions 42=45)
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42. \hat type of additional education would you prefer for a study of innovative
science programs?
A, ‘lorkshop = local in evening
B lorkshop w local on Saturday
Ce ‘'orkshop = 2 or 3 weeks local
D, VYorkshop = campus Saturdays only
Be llorkshop = campus 2 or 3 weeks summer

43, Vhat type of additional education would you prefer for a study of innovative
science programs? -
A, Institutes = ineservice local
B Institutes ~ summer college campus
C. Regular course work (college campus not workshop or institute)
D. Extension class(es)
E., Personal study

44, Specify your preference(s) of innovative programs to be covered by additional
study ~ as indicated in items 42 and 43. -
A. Biological Science Curriculum Study (BSCS) = Green Version
1 {] " [13 (1]

B. " w Yellow Version

C. " " " " " w Blue Version

D, " " " 0" " = Slow learners Version

B, " o " " " - Biological Inquiry-Advanced Ver

45, Specify your preference(s) of innovative programs to be covered by additional
study - as indicated in items 42 and 43.
A, Harvard Project Physics (HPP)
B. Chemical Education Materials (CHEM)
C. Chemical Bonds Approach (CBA)
D, Introductory Physical Science (IPS)
E. Intermediate Science Curriculum Study (ISCS)

46, If innovative curriculum is being used in your classroom indicate which one(s).
Biological innovative programs:
Aa BSCS = Green version
B, BSCS = Yellow version
Ce BSCS = Blue version
De BSCS = Slow learners version
E, BSCS - Biological Inquiry - Advanced version

47. If innovative curriculum is being used in your classroom indicate which one(s).
Physical Science innovative programs:

A, HPP
B, CTHEM
Co CBA
Do IPS
B, ISCS

48, ‘Type of teaching in which you are involved, -
A, Individual B. Team Teaching €, Modified Tesm-Teaching D, Other

49, Are you teaching science by the *inquiry" (open-ended laboratory) method?
A, Yes B. No C. Partially
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What type of textboolk are you now using in your science classes?
A. .A standard science textbook
Be An innovative science textbook
C. A combination of several books
De No textbook being used
B. Textbook/materials produced by self and/or teachers of same school system

If an innovative science program is being used in your classroom, please indicate
which one,

Biological-innovative programss

A. BSCS = Green version

Be BSCS = Yellow version

Ce BSCS = Blue version

De BSCS w Slow learners version

Ee BSCS -~ Biological Inquiry - advanced version

If an innovative science program is being used in your classroom, please indicate
which one, '
Physical Science innovative programs:

As HPP
B ° CHEI1
C. CBA
D. IPS
E. ISCS

If one of the innovative science programs is being used in your school, please
indicate to what extent.

A. One period per week

B. 2wu3 periods per weelk

Ce 4.5 periods per week

D Variable number of periods per week

E« No time per week

Vhat is the approximate length of each of the above periods? (See No. 53)
Ae 15 minutes Be. 20 minutes C. 25 minutes D, 30 minutes E., lore
than 30 minutes

How much time do yeu devote to science laboratories on a weekly basis?
A. 1 period B, 3=3 periods €. 4w5S periods D. Variable B. No

de de ok K %k Wk Nk Kk o« dk ok gk ok ek ok ok ok % Kk

Items 56 = 59, Be objective and fair in rating yourseif to teach the following
secondary school sciences,

Key: Ao Superior Be. Excellent C. Average D, PFair B. Not qualified
to teach this subject

General Science (ee.ge, Geology, including ancient plants and animals; stars and
planets; weather; Biology, including present day plants, animals and their ecology;
Chemistry, including reactions and atomic energy; and Physics, including machines,
magnetism and electficity, sound and light).
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Biology (e.g., biospheres; organism similazity and diversity; population
dynamics; energy exchange, movement and coordination; continuity; behavior.)

Chemistry (e.g, reactions, bonding, phases, atomic structure, periodic table,
carbon compounds, halogens, transition elements, biochemistry, energy exchange),

Physics (e.g., heat, optics, mechanics, magnetism and electricity, sound,
atomic structure, light,)

doodk d ok dok ok ok ok ok ok ko k ok k bk k ke k ko

How deeply are you committed to the concept that all educated people must be-
scientifically literate?

A, Totally B, Partially C, Not D, Indifferent to the Idea BE. Oppose
the idea

BTN
R
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TEACHER QUESTIONNAIRE « SECONDARY

SECTION II.

- [

For questions 1 .. 37 use RED.banded Porta<.Punch Card, In case a question does not
apply to you, your school, your situation, skip that question and skip that line on
‘tnhe portawpunch card,

Items 1 through 37 deal with the teacher's feeling of adequacy and competence in the—

classroom, In teaching there is a strong relationship between the perceptual organi-
zation of the person and his effectiveness as a teacher,

Yok de b e ok ok e ke ke ke Kk ke ke ke kN W K

In the following twenty items (1-20) please rate yourself objectively and fairly
according to the following key:
A, Superior B, Bxcellent C, Average D, Fair B, Poor
In a general frame of reference what do you tend to emphasize in your teaching:
1. An internal rather than an external frame of reference?
2o Concern with people rather than things?
3. Concern with perceptual meanings rather than facts and events?
4, An immediate rather than an historical view of cauées of behavior?
As a teacher do you tend to perceive other people and their behavior as:
S. Able rather than unable?
6. Friendly rather than unfriendly?
7. Worthy rather than unworthy?
8. Internally rather than externally motivated?
9. Dependable rather than undependable?
10, Helpful rather than hindering?
As a teacher do you tend to perceive yourself as:
11. ‘'ith people rather than apart from people?
12, Able rather than unable?
13, Dependable rather than undependable?
14, Worthy rather than unworthy?

15, Wanted rather than unwanted?
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As a teacher do you tend to perceive your teaching task, your teaching essignment, as:
16, Freeing rather than controlling?
17. Larger rather than smaller?
18. Revealing rather than concealing?
19. Involved rather tnen uninvoived?

20, Encouraging process rather than achieving goals?

'K E R EEEZEEI I 2 B I B I B I B I B 2 A
Items 21 through 31 deal with selfwevaluation by use of qualities that are usually
associated with the science teaching profession, An individual who is mature~and who
approaches this with objectivity and fairness can do an excellent job of self=evaluation
Use the foliowing key to evaluate yourself:
Xey: A. Superior B, Excellent C. Average D. Fair E. Poce

21, Personal appearance: &Evidence of propriety and good taste, neatness, cleanliness,
exxi general attractiveness.

22, Poise: ©Zase and naturalness, carriage, and self possession,
23, Tact and courtesy: Ability and willingness to say and do what is best in given

circumstances, and evidence of good breeding and habitual
consideration.

24, Adaptability: Ability and willingness to conform properly and readily to the
demands of new social situations, cooperativeness.

25. Leadership: Ability to win the confidence of others and to stimulate them to
activity, )

26, Intellect: Understanding of science subject matter, alertness, and acumen,

27, Scholarship: Relative mastery of the science subject matter as compared with
others in your group, also breadth of intellectual interests.

28, Industry: Willingness to spend the necessary time in laboratory preparation,
earnestness of purpose, and ability to turn out work.

29, Efficiency: Ability to organize science programs without sacrificing other
teaching responsibilities.

30, Sense of responsibility: Ability to recognize obligations and willingness to
assume them; relative maturity, dependability, and
seriousness of purpose,

31, Promise: This is a general estimate of your success in the field of your
specialization or grade level.

* d Kk h ok k Kk Kk ok ok k Kk ok k ok k Kk ok Kk ok ok %k ok * %
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32, I feel that my administrator's attitude toward my science program is:
A. Supportive and enthusiastically cooperative
Be Supportive and highly cooperative
C. 1Joderately supportive and cooperative
D. Indifferent tcward science
E, Opposes 8ciance

¥
33, I have never asked my principal or other administrator to allow me to try an
innovative sciencec program,
A, True B, ialse

34, 1 am currently teaching an innovative science course and I began this project
with the following administrative support:
A, lly administrator insisted that I follow this route
B, My administrator strongly advised that I follow this route
Co My administrator "went along with me"
D, lly administrator reluctently allowed me to participate in this new program

do Kk Kk d d k ok dk ok k ok ok ok ke k kK odk Kk % % %k % %

Items 35 and 36. -The average annual expenditure allowed my science classes during the
past three years =

Xey:

A. Less than $50,00

B, $51.00 to $100,00

Ce $1°10°° to $15000°

D. $151.00 to $200,00

E., In excess of $200,00

35, Por science equipment was approximately:

36, For science supplies, expendable items, was approximatelys

*************************

37. 1 feel that the community which is served by my school system supports science
in the following manners: : '

A Supportive and enthusiastically cooperative
B, Supportive and highly cooperative.

C. [oderately supportive and cooperative.

D. Indifferent toward science.

BE. Opposes sciences




' Section I
. &3" opy 4 4/20/72

SECTION I: Please use Yelicw.banded porta.-punch card. In case a queation does not
apply to you, your schoo], your éT-uation, skip that question and skip that line on
the porta-punch card.

SELONDBRY -
TEACHER'S INTERVIE'W IN=DEPTH

1, Position: A. Teacher B, Department Head C. Supervisor D. Coordinator

‘2. Indicate the type of degree(s) you now have,

A. DMaster's degree or teyond B, B.S.BE. C. B.S D. B.,A. Es No degree
3. 1Indicate major area of coacentration at the college level:

A, Chemistry B. Physics C, Biology B. Agriculture

4, Indicate major area of concentration at the college level:
A, General Science B. Geology C. Elementary D. Secondary E. Other

5 I am certified ins .
A. Chemistry B. Physics C, Biology D. Agriculture

6, I am certified in:
A, General Science B, Geology C. Elementary D. Secondary E. Other

7. I have attended summer institutes jin science the following number of times:
A, 0 B, 1 Co 2 Do 3 E. More than 3 ~

8. I have attended summer workshops in science education:
A, 0 B, 1l C. 2 D, 3 E. More than 3

9, To what extent do you think that your college education prepared you for your
present teaching position?
A, Excellently B, Very well C/ Adequately D, Poorly E. Not at all

¥k Kk % k k %k k %k k kk kk ok k k ok ok k ok k kXK

Please evaluate the following items (10 through 41) for: (a) their contribution
toward your feelings of adequacy in your present position; and (b) indicate through
what type of instruction you received education in each area, The following scheme
is to be used:
Rating: A. Most helpful B, Helpful C. Somewhat helpful D. Not very

helpful E. Not helpful
Type of Education: A, Regular course work B. Extension C. Institute

De Vorkshop E. Personal study

10, Professional Education courses: (rating)
11, " " v (type of education)

12, Science content courses: (rating)
13. " " " (type of education)

14, Philosophy of science: (rating)
15, " " " (type of education)

16. History of science: (rating)
17, . " " (type of education)
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18. Development of lab experiences: (rating) 'lzaar
19, "ow " ¢ (type of education) l%
8,
20. Use of lab equipment: (rating) lt
21, " v w " t (type of education)
22. Use of lab experiences: (rating)
23, o v " ¢ (type of education)
24, Use of instructional materials: (rating)
25, " " ¢ (type of education)
26, Use of Educational TV: (rating)
27, " ¢ ": (type of education)
28. Purchase of materials and,equapments (rating)
29, " " " : (type of education).
30. Planning and organzz:ng for classes: (rating)
31. (1) 1] 3

(type of education)

(rating)
(type of education)

32. Planning and organxzing for labst
33. o " oo

BSC.S, CHEM, HPP, etc.): (rating)
" (tvpe.of educatio

34, Specific education in modern curricula (e.g,
35. 1" ” (1) (1] 11} " "

(rating)
(type of education)

36, Internship in subject area:

37. " " (1) " )

(rating)
(type of education)

38. Scientific literature:
39. ” " :

(rating)
(type of education)

40s Use of A~V equipment:

41. ”" ”" 1" " ]

% ok Kk ok ok ok Kk ke Kk k k kk ok ok k ok kK k ok ok kK K

Use the following key to indicate your normal usage of the following instructional
materials,

Key: A, Daily B.
42, Textbooks
43. Workbooks
44, Lab manuals

Weekly C, Occasionally D, Seldom E. Never

45, Programmed materials 53. Filastrip Projector

46. - Educational TV 54, Micropro jector

47, Films « silent and sound 55. Demonstration equipment { teacher)
48. .Slides (eegoy 35 mm) 56« Laboratory equipment (student)
49, Transparencies (ee.ge 8x10) 57. Library resource material

50, Overhead Pro jector 58, Government/Industrial material
51. Opaque Projector 59. Consultants/Resource Persons

52« Sound Projector 60, Field trips

* ok k ok k k kK Ak k ok ok ko deok ok kK Kk Kk k kK kN
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SECTION IXI: Please use Red-banded porta punch card, taaZF
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How would you rate your school library with respect to the following types of science
literature?
Key: A. Excellent B, Good ¢, Pair D, Poor E. None
l, Periodicals
2. Books
3. Reference Books
4, Career information

5. Government pamphlets

6. Industrial pamphlets

Yo ok b de e v ok e e e e ke ok W e e ok W e ke W W ke o

To what extent are the following items/personnel available for your use/help? ’
Key: A, Always B, Usually C. Occasionally D. Rarely E, Not

7. Tape recorders

8. Film projectors

9. Slide projectors

10 Overhead projectors

11, Opaque projectors

12, Microprojector

13, TV sets for educational/closed circuit TV - '
14, Machines for programmed instruction

15. Duplicating equipment

16, Photocopying equipment

17. Equipment for making audio-visual aids (esgs, 8x10 transparencies)
18, Audio-visual center

19, Audio-visual library

20, Laboratory equipment

21, Laboratory supplies
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22. Student 1lab assistant(s) lmﬂﬂ[y l"l[
23, Student A-V assistant(s) LM&“?
24. Profeasional A-.V Staff

¥ ko kk ok okok ko ok ok k ok Kk ok k kK ok kK ok ok kK

In your opinion, how much time are you permitted for the following activities?
Keys A. Adcquate B. Limited C, Insufficient D. No

25, Classes

26, Class preparations

27. Laboratories

28. Laboratory preparation

29, Science project work

30, Working with individual students
31. Research

32. Reading in your field

33. Professional/open period

%ok ok Kk k ko k ok k kb ok ok ko kk ok Rk ok kK

If you were to design a curriculum for the preparation of secondary school science
t?achers, how would you rate each of the following items for inclusion in that rur-
r1CUI;:;= A. Absolutely necessary B, Desirable C. Acceptable D, Of no value
34. Philosophy of science .

35, History of science

36, General science survey

37. Major in subject areas {science)

38, Courses in recent curricula (BSCS, etc.)

39, Preparation and use of audio-visual materials

40, Preparation and use of lab materials

41, Design of lab experiences

42, Curriculum and organization

43. Materials and methods for the classroom/lab



44,
45,
46,
47,
48.
49,
50,
51,
52,
53a
54,
55,

56

Internship (student teaching) in tea&hing
History of education

Pisllosophy of education

Educational psychology

Social foundations of education

Human growth and development

Study of modern secondary school
Bconomic geography

Design of new science facilities

Methods for purchase of materials
Design of programs for atypical studets
Preparation of programmed materials

Demonstration techniques

a5y
‘Zk?ﬁaaaqaay
t
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SE‘DNDARY

ADMINISTRATIVE QUESTIONNAIRE

If a question does not apply to you, your school, your situation leave line on card blar

1.
2.

3.

4.
Se
6.

7

8.
9.
10.

11.

12.

Indicate the area(s) in which you now hold certificate.
A. Elementary B. Junior High C. Secondary D. None E. Administrator

Indicate the type of degree(s) you now have,
A, Master's Degtee or beyond B. B«S.E. C. B.S. D. B.A. E. No degree

How many additional semester hours of credit have you earned beyond }our highest
degree as indicated in item 2,
A, 0-6 B, 7-12 C, 13-21 D, 22-28 E. 29 and above

Indicate the item which represents your years of teaching experience.
A, 0-5 B, 610 C, 11-15 D, 16-20 E, More than 20

Indicate the number of years since you received your first degree,
A. 0-5 B, 6-10 C. 11.15 D, 16-20 E, More than 20

Indicate the number of years since you received your last degree.
A, 0-5 B, 6-10 C, 11-.15 D, 16-20 E, More than 20

Indicate the number of years since you did additional course work - for a salary
increment, for certification improvement, for up-dating information.

A, Presently enrolled (1 year) B, 2 years C. 3 years D. 4 years

E. S5 or more years

What is your approximate age?
A, 20-25 B. 26-30 C, 31-35 D, 36-.40 E, 41-45

wWhat is your approximate age? :
A, 46-50 B, S51-55 C. 56-60 D, 61-65 E, 66-70

What is your sex?
A, Male Be Female

For which of the new Science programs listed below do you currently receive
literature?

Biological innovative programs:

A. BSCS - Green version

B. BSCS - Yeliow version

C. BSCS - Blue version

D. BSCS - Slow learners version

E. BSCS - Biological Inquiry ~ advanced version

For which of the following new science programs (listed below) do you currently
receive literature?
Physical Science innovative programs:

A, HPP
B, CHENM
Ce CBA
E. IPS

Be ISCS



13.

14,

15.

16.

17,

18.

19,

20,

21,

Secondary
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What is your reaction to these new science programs?
A, Favorable B, Neutral C. Unfavorable

If an innovatibe science program is being used in your schools, please indicate
which one of the biological innovative programs.

A, BSCS - Green version

B, BSCS -~ Yellow version

Ce BSCS - Blue version

D, BSCS - Slow learners version

E. BSCS - Biological Inquiry - advanced version

If an innovative science program is being used in your school, please indicate
which one,of the physcial science innovative programse

A. HPP
B. QiEM
C. CBA
D. IPS
E. ISCS

In your school is science being taught as a separate subject or in combiration
with other subjects: g

A, As a separate subject (departmentalized)

B. With other subjects (self-contained classroom)

If one of the innovative science programs is being used in your school, please
indicate to what extent,

A. One period per week

B 1Two periods per week

C. Three periods per week

D. Four periods per week )

E. Five periods per week

If one of the innovative science programs is being used in your school, please
indicate to what extente.

A, 1 period per week Be 2-3 periods per week Ce 4-5 periods per week
D. Variable number of periods per week E. No time per week

What is the approximate length of each of the above periods? (See No, 18)
A. 15 minutes B. 20 minutes Ce 25 minutes E. 30 minutes E., More than
30 minutes

How much time do you—devote to science laboratories on a weekly basis?
A. 1 period B. 2=3 periods C. 4-f periods D, Variable E. No

1 feel that the community which is served by my school system supports science
in the following manner:

A, Supportive and enthusiastically cooperative.

Be Supportive and highly cooperative.

C. Moderately supportive and cooperative.

D, Indifferent toward science.

E., Opposes science.
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In my college curriculum I have approximately the following number of hours:
Key: A, 0.5 B, 6~10 C. 11-5 D, 16-20 E, More than 20

22, General science education

23. Chemistry

24, Physics

25, Earth Science (astronomy, geology, petrology, etce)

26, Biology (=zoology, botany, bacteriology, ecology, -etcC.)

T R EEEREEEEERE N I AN

27 In my college science courses I would describe my laboratory experiences as:
A. "Cookbook' B. Highly conventional D. A mixture of conventional and
inquiry D. Mostly inquiry (open-ended)

28. I have never requested my teachers to change to one of the new innovative types
of teaching science,
As True B. False -

29, I have requested of my principal administrator permission to use innovative
techniques and the administrative response wass:
A, I aon"t believe in it
Be V> doa't have time for this type of teaching
Cea I¢ costs too much
De I will see about it later
Fo Refusal

30, My school is currently using one or more innovative science courses and I gave
this/these projects the following administrative support:
A Insisted that the teacher follow this route
B, Strongiy advised that my teacher follow this route
Ce ‘'Went along with it"
D. Reluctently allowed the teacher to participate in this new program

31, The average expenditure allowed per class for Science Equipment during the past
three years is approximately:
A, Less than $50.00
B. $51,00 to $100.00
Ce $101,00 to $150,00
De $151,00 to $200.00
Ee« In excess of $200,00

32.The average expenditure allowed per class for Science Supplies during the past
three years is approximately:
A, Less than $50.00
B. $51,00 to $100,00
Ce $101,00 to $150.00
D, $151.00 to $200000
Ee In excess of $200.00
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Questions 33 through 35 - Key: A. Mostly laboratory B. % laboratory
C. % laboratory D, Occasional laboratory E. No laboratory

33. In my coll ge general education science courses (e.g., Man and the Scientific
World) we hal the following kinds of laboratory experiences:

34, In my college content science courses (e.g., biology, earth science, chemistty,
physics) we had the following kinds of laboratory experiencess

35, In my college professional education science courses (e.g., Methods, Student
Teaching) we had the following kinds of laboratory experiences:

% % % ok d ok ok Wk Kk ok Kk Kok Wk ok ok ok ok kR N

Questions 36 through 38 -~ Key: A. '"Cookbook' B, Highly conventional C. A mix-
ture of conventional and inquiry D. Mostly inquiry (open-ended)

36. In my college general education seiemce courses (e.g., Man and the Scientific
World) I would describe my laboratory experiences as:

37, In my college content science courses (e.g., biology, earth science, chemistry,
physics) I would describe my laboratory experiences as:

38. In my college professional education coutses (e.g., Methods, Student Teaching)
I would describe my laboratory experiences as:

%k %k dk d % ok ok ok ok % ok ok k ok k ok k ok Kk k k kN kR

39, Indicate the subjects you now teach or have taught in grades 7 - 93 (Junior High
School)
A, Earth Science B. Biological Science C. Physical Science D, General
Science E. Other

40, Indicate the subjects you now teach or have taught in grades 9 - 12: (Senior
High School)
A. General Science B. Biology C. Chemistry D. Physics E. Other

41, VWhere did you obtain your information about the innovative science curricula?
A. Vorkshop(s) - local or college campus)
B. Institutes) - in-.service, summer, or academic year
C. Regular course work (college campus not workshop or institute)
D. Extension class(es)
E, Personal study

42, What is your general reaction to these innovative science curricula?
A. Favorable B. Neutral C. Unfavorable

43. From which of these innovative science curricula are you receiving literature

currently:
A, IPS B. BSCS C. DHEM D, HPP E, Other
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44, \hat type of additional education would you prefer for a study of innovative
science programs:
A, Vorkshop « local in evening
B. Workshop - local on Saturday
C. Vllorkshop - 2 or 3 week local
D. Vorkshop - campus Saturdays only
B, Workshop - campus 2 or 3 weeks summer

45, Vhat type of additional education would you prefer for a study of innovative
science prograns?
A, Institutes - in-service local
B. Institutes - summer college campus
C. Regular course work (college campus not workshop or institute)
D. Extension clasges
E, Personal study

46, Specify your preference(s) of innovative programs to be covered by additional
study as indicated in items 44 and 45:
A. Biological Science Curriculum Study (BSCS) - Green Version
1" 11

B. " " " = Yellow Version

C. " " " " " . Blue Version

D. " " " " " = Slow Learners Version

Ee " " " n " - Biologica]_ Inquiry __Advanced

Version

47, Specify your preference(s) of innovative programs to be covered by additional
study as indicated in items 44 and 45:
A, Harvard Project Physics (HPP)
'Be Chemical Education Materials (CHEM)
C. Chemical Bonds Approach (CBA)
D. Introductory Physical Science (IPS)
E. Intermediate Science Curriculum Study (ICIS)

48, Type of teaching in which your school is involved,
A. Individual B. Team Teaching C. Modified Team Teaching D. Other

49, Are you teaching science by the "Inquiry" (open-ended laboratory) method?
A, VYes B, No C. Partially

50, To what extent do you think that his college training prepared your average
teacher to teach science?
A, Very well B, Adequately C., Poorly D, Not at all

* k k Y de gk k Kk K % %k g Kk k k ok ok k k Kk k k k * %

Please evaluate the following items for their contribution toward the feelings of
adequacy of your teachers and indicate at what level they received training in each
area, The following scheme is to be used:
Rating: A. DMost helpful B, Helpful C, Somewhat helpful D. Not very
heipful :
Type of Education: A. Regular classes B, In-service C. Extension D. Work-
shop or institute E. Personal experience

Note: To the person filling in this questionnaire, we will simply list the question
and designate after it whether we desire a rating or an indication of the

! ~)
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source which applies to the rating.

51, Professional education courses have contributed to my feeling of adequacy in a
way I describe as: (rating)

52. These professional education courses were obtained through the following manner
(type of education)



