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ABSTRACT
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The major problem of th= study was to obtain informa-
tion about the science teach...g practices, procedures,
policies and conditions prevailing during the 1270-1971
school year in the public el :rentary schools in two geo-
graphic regions of the United States. The study was one
part of a six part national survey of elementary and
secondary school science. Tae two ™" jyi0nNs studied were
the Central States, comprised of Illinois, Indiana,
Michigan, Ohio and Wisconsin, and the Far West States,
comprised of Alaska, california, Hawaii, Nevada;AOregon
and Washington. Sixteen sub-problems related to
elementary school science programs, science bhudgets,
science faculty, instructional procedures in science and
science facilities were inﬁestigated.

The design of the study .ncladed a three stage
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sampling procedure to randomly select a sample of over
3,000 elementary schools in the eleven states of the twc
geographic regions. Two structured guestionnaires were
sent to principals of the randomly selected schools.
Principals randomly selected one of the teachers who
taught science in their school to receive the teacher
questionnaire. One science clase was randomly selected
by the teachers to obtain certain data for the teachex
guestionnaire. Determination of responding and non-
responding schools was made. Follow-up was conducted.
Analysis of the data was conducted by standard com~
puter programs. Much of the data output consisted of
descriptive statistics. Chi square analysis was made
where appropriate. The regional and large state sample
sizes were determined to be adequate. No inferences
about causal relationships were made. No generalizations
were intended bevond those that could be stated relative
to-the principal and teacher respondents from the sample.
Conclusions from the data were made relative to
regional and state data and to school enrollment siZe.
Particular attention was given to significant similari-
ties and differences in three areas: 1) the academic
prepargtion of the elementary school teachers who taught
science; 2) practices related to school organization,

teaching procedures and facilities for science instruction;
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and 3) funding for elementary school science. Trends in

elementary school science were identified,
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CHAPTER I

INTRODUCTION

THE PROBLEM

Statement of the Prob}em

The major problem of this study was to obtain infor-
mation about the science teaching practices, procedures,
policies and conditions prevailing during the 1970-1971
school year in the public elementary schools In two geo-
graphical regions of the United States. Sixteen sub-—
problems related to the elementary school science program,
science budget, science faculty, instructional procedures

in science and science facilities were investigated.

Introduction and Need for the Study

Science has been taught.in many U.S. elementary schools
for more than half a century. Emphasis on science in these
schools has varied as have science purposes, methods,
resources, and teachers. State education laws listing re-
quired subjects have also varied, and in some cases have
omitted elementary school science entirely. Publishers
have developed scores of elementary science textbooks

~series plus myriad supplementary textbooks, trade books,

o7
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films, activity kits and other elementary science
materials. Individual school systems have davelope .-
their own curriculum guides and instruction materials.

As a consequencz of all ths=se factors the nature of
elementc vy school science instructicn has shown consider-
able dirersity.

Tt has been shown thz= science has in many wz = been
neglect:d in elemenizary =chools. AsS recen=ly as 19:2,
about :alf of the schools surveyed in a representazive
national study reported that their science squipmest and
supplies were far from adequate or completely lack.ag (5).

In the past decade many forces have influenced
elementary school science instruction. Concern about
the nature of science teaching and learning in elementary
schools has been the cause of much public debate in the
United States. This concern, spurred on by the great
public interest in science, the space race, and varying
manpower needs of an industrial and technological society,
has expressed itself in the series of science course im-
provement rrojects, largely supported by federal funds
such as Science--A Process Approach (S—-APA), Elementary
Science study (ESS), Conceptionally Oriented Program in

Elementary Science (COPES), Science Curriculum Improvement

28



Study .SCIS), and the Earth Scier.ce Curriculum Frolect

(Escp’ , to up-date and alter the crisntation of : zience

teaching and learning in the schools Introduct o of
secondary school science curriculum improvement = .>ject
courses, such as the Physical Sciencz Study Commiz=ee

(pssc), physics, the Biological Sciences Curriculum

Study (BSCS), biology, and the Chemizal Bond App.-2ach
Project (CBA), chemistry, have stimulated inter=st in and
concern about elementary school science. In add. -ion,
federal funds via the National Defense Education 2Act
(NDEA) and the Elementary and Secondary Education Act
(ESEA) have been made available for elementary science
facilities and equipment.

To date, the National Science Foundation and the
Cnited States Office of Education have invested over one
hundred million dollars in elementary and secondary science
and mathematics curxrriculum projects. The lesser portion;
however, has been at elementary levels. Much money, time
and effort have also been spent on institﬁtes and work-
shops held to facilitate implementation of science course
improvement projects and to up-date and improve the
teaching methods of secondary teachers and, to a lesser
extent, elementary teachers in science.

as the decade of the 1960's came to a close, educators

in general and science educators in particular, were

28



exprescin. CIacers ébout the impact of these efforts on
student 1-zning in science. The National Science Founda-
tion (30, for example, raised the issue of implementation,
adoption and effective use of science course ‘mprovement
project meterials.

Ona vital question which emanates from these concerns
is: Who -tudies what science in the public schools?
During th= last fifteen years, emphasis has been placed
upon academically able students, especially science
oriented & .udents. Concurrently, the nation's attention
was directed toward environmental problems and public
education was focused on educationally disadvantaged
students, many of whom terminate their school programs
shortly after completion of elementary school grades.

What science is being offered to inner-city, urban and
rural youth is a question of significance. Hurd (21)

has suggested education in the sciences must be based on
information that has survival value for learners. In
short, concerns exist for "relevant education;“ but what'
science has been designated for students in differeﬁt
grade levels, geographic regions and school types has not
been fully clarified.

Problems of relevant education lead directly to

gquestions about elementary science curriculum content and

30




s
o

., and the kinds of teaching strategies that have
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a1sed. Most new s~ience course improvement projects

s - -.-ped or implemented during the 60's included discovery
c: tgulry approaches to science learning, in which the

~. '=2sses" of science received emphasis. Taba (43) has

n- ... with interest that most current science curriculum

s
i

->ts began in an effort to strengthen content and in
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so have renewed long developing emphasés cn
dizcovery processes. However, there is a lack of complete
information about facilities, instructional materials, and
sci:ace teaching patterns in schools which have adopted
new Science courses.

Another major difficulty lies in an absence of cur-
ren- and accurate information on total enrollment in
sciznce and in the various science courses. One example
o= the problem, cited by both Welch (47) and Watson (46 )
£-- the secondary school level, was a confusion produced
bs scienne enrollment data from different sources which
utilized different collection technigues. ' Welch pointed
out that three separate studies, Haworth (19) , Educational
Services, Inc. (16) and Watson (45), produced three
“i fferent sets of science course enrolliment figures in
l¢o--65; thus inducing uncertainty about the accuracy of

an. of the reported figures. Similar situations appear to
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have existed with other science course improvement
projects. A comparison of enrollment figures (47) re-
ported by the National Science Foundation and the U.S.
Office of Education showed the lack of just bases for ap-
praising rates of acceptance and impact of new science
improvement courses.

Due to greater numbers of elementary schools than
secondary schools, differences in curricular organization
among elementary schools and other factors, questions
about adoption of science programs and textbooks are even
more complex from kindergarten through grade six. For
example, Lockard (27) reported 7,500 teachers used
Elementary Science Study (ESS) materials in the 1967-68
school year. For 1968-69, Rogers and Voelker (39) re-
ported 40,000 teachers used ESS materials. These values
were determined using commercial sales figures as a base.
Enrollments were extrapolated using twenty-five students
per class. CompariSOn of the two years would suggest a
high implementation rate of this one science course im-
provement project. consideration of an implementation
estimate including factors such as materials shared by
more than one teacher, those purchased but left unused,
or used with only a few students points out additional

complexities of adoption gquestions. To illustrate with



another science course improvement project, it has been
reported recently by the developers (2 ) that two million

children were receiving instruction using Science~-3

Process Auproach (s-APR) materials during the 1970-71

school year. A basic question arises: To what extent

of the total science program are schools utilizing
materials developed as part of science course improvement
projects and/or basal science textbook series?

Further questions have been raised by curriculum
workers, researchers, and those responsible for selectlion,
administration and implementation of elementary science
programs. These questions include: To what extent is
science an integral part of elementary school curricula?
What audio visual materials are being used? How are
classes organized for learning science? To what extent
are schools utilizing funds available under the National
Defense Education Act (NDEA) or the Elementary and
Secondary Education Act (ESEA)? Are in~service training
experiences being provided or utilized byythose who teach
science? The most recent formal study of national elemen-
tary school science teaching practices was conducted for
the 1961-62 school year. Data used for sample determina-
tion in that study were for the 1959~60 school year.

National studies that have'been undertaken to inves-
tigate the status of science teaching and learning in the

3



elementary schools were completed before wide-~spread
adoption of new sScience course improvement projects into
school curricula. Blackwood (5) examined the national

L4 B
status of elementary science teaching and utilized a

questionnaire administered to elementary school principals

during the 1961-62 school year. Brandow (7 ) studied
elementary school science curricular organization and ap-
proaches to elementary science teaching through use of
guestionnaires sent to state departments'of education and
selected city schools during the 1958-1959 school year.
Bruns and Frazier (8 ) reported a study in 1958 of
elementary science curricula in 21 major cities based on
examination of materials published by schools in those

cities.

Since these studies, there have been no formal nation-

wide investigations of science teaching practices in the
public elementary schools. It should be noted that none
of these studies included concurrent elementary and
secondary surveys of similar magnitude. Thus, there has
been no comprehensive basis for answering many.questions
about science teaching and learning except by opinion
based on generxal observations or on state and local
studies. Fundamental questions that need answers

include: How much background does the average elementary
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school science teacher have in science related areas?
Has he participated in inservice science programs in the
last three years? To what extent has he adopted the new
approaches to science teaching? Do conditions in his
school and community encourage him to do so? How satis-
fied is he with teaching alementary school science?
Therefore, it seemed appropriate at this time to undertaké
a wide study of science teaching in public elementary
schools in two major geographic regions of the United
States in order to collect definitive data which would
answer several of the vitally important gquestions.

I+ was apparent that valid and reliable information
was needed at the end of tﬁis decade in which more atten-
tion had been given toO impro&ement of elementary school
science than in all previous history of U. 8. education.
It was the hope and intent of the present study to fulfill

at least a part of this need.

Prob}em and Sub-Problems

The problem of this study was to obtain data about
science teaching practices, procedures, policies and
conditions prevailing during the 1970-1971 school year,
from representative public elementary schools within
eleven U. S. states of two geographical regions. The

states, by region, were: Far West Region--Alaska,
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california, Hawaii, Nevada, Oregon, and Washing »n;
Central Region--Illinois, In@iana, Michigan, Ohio, and
Wisconsin.

The basic problem was further divided into the ac-—
guisition of descriptive data relative to sixteen gues-—
tions or sub-problems, listed below and on page 11, about
sampled schools in each state concerning school organiza-
tion and scheduling for science; characteristics of
science faculty; adeguacy and nature of science supplies,
equipment and facilities; science course offerings; in-
structional procedures and materials; lnservice educa-
tiop; conditions for effective science teaching; and
satiéfaction wifh science teaching. All of these are
described in Tables 5 through 30, pp. 162~-248 , by use
of percentage differences} Data concerning selected
guestions were alsoO sought in relation to school enroll-
ment size. Selected variables associated with the sub-
problems were analyzed for significance by use of chi
square. The sub-problems were the following:

A. What were the organizational and scheduling
patterns?

B. At what grade levels was science taught not at
all, for less than half a school year, for half
a school year, or more than half a school year?

]

What was the extent cf the training and experience
of elementary teachers who taught science as re-
flected by undergraduate and graduate credit hours
in science and science education, number Of years

ERIC 36
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teaching experience, and the number of years of
experience in teaching science?

At what grade levels was science taught by un-
assisted classroom teachers, teachers with con-
sultant help, special science teachers oxr
teachers with science educational television
avallable?

To what extent were science eguipment and
supplies considered adequate?

At what grade levels were special science
facilities available in classrooms where science
was taught?

What types of equipment and audio visual aids
were availzble for teaching science?

At what grade levels were science course improve-
ment project materials used?

What were the practices ragarding adoption and
sz~ Of science textbooks and curriculum materials?

Nere definite procedures used to identify children
with special interest in science?

To what extent was environmental education
taught with science?

To what extent was health taught with science?

What were the predominant instructional techniques
used by elementary science teachers?

What was the availability and usage of supervisory
and consultant help and inservice education for
teachers?

What factors did teachers consider important in
maintaining a high quality science instructional
program?

How satisfied were elementary teachers with
teaching science?



Definition of Terms

The terrs used in this study are defined at this

point to prowide information relevant to the problem Of

the study.

l.

public Elementary School: an educational institution

operated on public funds, under a principal or head
teacher, including any combination of grade levels
from kindergarten through eighth, except any upper
grades under a secondary school organization. This
definition excludes all private, parochial or dioce-
san elementary schools, and special schools for

the blind, the partially blind, the deaf, dumb,
emotionally~disturbed, and physically or men._-ally-

handicapped children.

Elementaxry Science Class: a regular grouping of stu-
dents for the purposes of science instruction in any
grade or combination of grade levels, kindergarten
through eighth, including any pattern such as team
teaching, ungraded, traveling teacher, self-contained,
departmentalized, etc., in a public elementary school
as defined above.

Teacher: a person employed to instruct pupils or
students in situations where the teacher and students

are in the presence of each other.

38
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Elementary'Science Teacher: a teacher who teaches at

least one science course, class oOr subject in any
grade level or combination of grade levels in any
organizational pattern.

Science Course or Subject: a course of studies desig-

nated as "science" by individual schools or school
systems.

Science Course Improvement Project: a course or

program of studies in any area of science developed
by a group of individuals, under the sponsorship of
the National Sciencé Foundation, universities, school
systems, state departments of education, or other
educational organizations, to improve instruction in
that area of science.

Conventional Science Course: a course Or program of

studies in any area of science which is not a science !
course improvement project.

Full-time Teachers: those teachers who occupy posi-

tions which require them to be on the éob on school
days, throughout the school year for at least the
number of hours the schodls in the system are in
session.

Part-time Teachers: those teachers who occupy posi-

tions which regquire less than full-time service. This



=
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11.

12.

13.

14.

includes those teachers employed full-time for part
of the school year, part—time for all of the school
year, and part-time for part of the school y=ar.

Regularly Employed Teachers: those teachers who are

placed on the regular faculty salary schedule. This
definition includes both full~time and part~time
teachers but excludes substitute teachers.

Substitute Teachers: persons who are employed to

teach on a day-to-day basis, temporarily replacing
regularly employed teachers.

Unit Population: this is the number of students,

both elementary and secondary, that determines the
selection of one public elementary school in the sub-
sample of public elementary schools for each state.

Selention Numbers: these are small whole numbers

selected from a table of random numbers, which
constitute the basis of the selection criteria for
randomly selecting elementary science teachers and
science classes.

Elementary Science Teacher Selection Criteria: the

method developed to be used by principals of elemen—
tary schools randomly selected in the study to
randomly select one elementary teacher who teaches

science in their school.

49



15.

16.

i7.

18.

19.

15

Sgcience Class Selection Criteria: the method

developed to be used by the randomly selected elemen-
tary science teachers to randomly select cne science
class in those instances when more than one elemen-
tary scilence class is taught by that teacher under
any organizational pattern.

Elementary School Scheduling Pattern: the method

of scheduling students in an elementary school for
science instruction by a departmentalized or non-

departmentalized manner.

Special Science Teacher: a teacher designated by the

school system as a special science tea. .er, attached
either to a specific school building(s) or a central

office.

Science Eguipment: non-consumable, non-perishable

science items such as microscopes, scales, nodels,
aquaria, etc.

Science Supplies: consumable, perishable or easily

breakable science materials that must be replenished
such as chemicals, dry cells, glassware, electric

bulbs, copper wire, etc.

41



Ass

16

myiloas

Assumptions relating to the investigation were:
The-e was a need to obtain accurate, reliable and
ralevant information regarding the practices, pro-
cedures, policies, and conditions of science
teaching in public elementary schools of the two
selected regions of the United States.

The descriptive survey was the most practical way
of obtaining the needed information.

The instruments designed by the investigator were
able to elicit the desired information from

elementary school principals and elementary

The sample of public elementary schools was repre-
sentative of the population of public elementary
schools in +the two selected regions of the United
States.

The sample of elementary school teachers who teach
science war representative of the population of
elementary school teachers in the two selected
regions of the United States.

The respondents to the survey instruments were

representative of the sample.

4



~2limitations of the Study

(_l

Delimitations of the study were:
The population of school districts consisted of only

those school districts listed in the Education Direct-

ory, 1968-69: Part 7-~Public School Systems (17),

within the eleven states.

The public elementary schools within school districts
were limited to those listed in the respective 1370-71
state education directories, published by the appro-
priate state governmental units.

The U.S. total student enrollment data, and the in-
dividual state enrollment data used to determine

the number of public elementary schools sampled per
state was limited to those given in Barx and Foster's

Fall 1968 Statistics of Public Elementary and Secondary

Day Schools (4).

The student enrollment data for school districts used
to determine the number of public elementary schools
sampled per district or combination of districts was

limited to those given in the Education Directory,

1968-69: Part 2~-Public School Systems (17).

The data gathered with respect to the science
teaching practices, procedures, policies, and con-

ditions in the public elementary schools were

e
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limited to those prevailing for the 1970-71 school
year.

6. The study was not an evaluation but was a description
of current science teaching practices, procedures,
policies, and conditions in public elementary schools.

7. The study made no comparisons with data from states
that were not included in the eleven states within
the two régions stated.

-.~.8. The study made no comparisons with data from regions
other than the stated Far West and Central States
Regions.

©. The present study was one part of a three part study
of U.S. elementary schools and a coordinated part of a
concurrent study of U.S. secondary schools.

10. Data were analyzed from guestionnaires received as
of July 1, 1971. Questionnaires received after

that date will be analyzed for a later report.

Limitations of thg_Study

Limitations of the study were:

1. The extent to which the Principal's Questionnaire

was a valid and reliable measuring device for
obtaining information about elementary school

organization, scheduling, teaching staff, science

>
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budget, course offerings, and inservice education.

The extent to which the Elementary Teacher

Questionnaire was a valid and reliable measuring

device for obtaining information about teacher
characﬁeristics, special science facilities,
equipment, supplies ard audio visual aids, effec-
tive science teaching factors, and elementay
sciencé teaching.

The extent to which the "Elementary Science
Teacher Selection Method" was used by the princi-
pals of the randomly selected elementary schools
to randomly select elementary teachers who teach

science to receive the Elementary Teacher Question-

naire.

The extent to which respondents, who returned
guestionnaires as of July 1, 1871 were representa-
tive of those from whom gquestionnaires were not
received.

The extent te which differences in date of receipt
of the guestionnaire was productive of reliable

data.

Significance of the sStudy

In addition to providing answers to the problem men-

tioned above, the results of the study are expected to

45
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have important implications for: (1) procedures and an-
alytical techniques to be used in Parts II and IIL of the
National Elementary School Science Study; (2) school ad-
ministrators and science teachers engaged in science cur-
riculum revision and development; (3) college administra-
tors and science educators concerned with developing pre-
service and inservice elementary teacher education pro-
grams; (4; researchers who are concerned with follow-up and
trend analysis studies: and (5) design of future survey
studies.

PROCEDURES

General Procedures

The design of the study included a multi~stage random
sampling of public elementary cchools from the population
of public schools in eleven states. Two structured gques-
'tionnaires were sent to principals of randomly selected
schools. A claséroom teacher was randomly selected to re-
ceive one of the guestionnaires. A science class of that
teacher was randomly selected to obtain certain data for the
teacher guestionnaire. Gathered data were coded and trans-
ferred to computer cards for analysis and summary by stand-
ard computer pPrograms. Much of the data output consisted
of descriptive statistics. Chi sguares were computed where
appropriate. No inferences were made about causal relation-—

ships.
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The Population

The population consisted of all public elementary
schools in the States of Alaska, california, Hawaii,
Tllinois, Indiana, Michigan, Nevada, Ohic, Oregon,

Washington, and Wisconsin.

The Samp.le

The nature of the investigation required a three-
stage sampling: Stage I, the selection of the public
clementary schools; Stage II, the selection of the
elementary teachers who teach science; and Stage III,
the selection of the science classes from which specific
data on science teaching practices were desired. The
total number of elementary schools sampled in the eleven

states was approximately 3,400.

Instrumentation

The data were gathered by msans of two structured

questionnaires: the Principal's Questionnaire and the

Elementary Teacher Questionnaire. The Principal's Ques-

tionnaire contained twenty-one items grouped into six

sections and was designed to cbtain summative data for
al! science teachers and science classes in the school.

The Elementary Teacher Questionnaire contained ninetezn

items in four sectilons and was developed to provide

&7
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information concerning characteristics of elementary
teachers, the conditions under which science instruct:on

took place, and the approaches used to teach science.

Analysis of Data

Data gathered by the Principal's Questionnaire and

the Elementary Teacher Questionnaire in the form of item

responses were coded and transferred to computer cards.
Analysis and summary Wwas done by standard computer pro-
grams. A number of computer program revisions and
modifications were made necessary O accomodate the number
of variables and cases included in the study. Analysis

of the data was conducted mainly using descriptive
statistics and utilizing chi square technigques where

appropriate.

OVERVIEW
The dissertation includeg five chapters:

Chapter I: Tntroduction and general overview of
the study. '

Chapter II: Review of the Literature. This is
reported in the following sections:

1. National Studies

2. Regional and State Studies
a. Studies up to 1960
b. Studies since 1960




Chapter III:

Chapter IV:

Chapter V:
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The Study-~ De51gn and Method. This
is discussed in the following
sections:

1. Overall Design

. Populat.on and Sample

. Instrumentation

. Data Collection Procedure
. Statistical Analyses

U W

Analy51s of Results. This is dis-
cussed in the following sections:

1. Iintroduction

2. Administrative Provisions for
Elementary School Science

3. Elementary Science Teacher
Characteristics

4. Elementary Science Materials,
Supplies, Eguipment and
Facilities

5. Patterns of Science Teaching

6. Consultant Services and Inservice
Education in Science

7. Barriers to Effective Science
Teaching

8. Teacher Satisfaction with
Teaching Elementary School Science

9. Summary

Summary and Conclusions



CHAPTER II

REVIEW OF THE LITERATURE

INTRODUCTION

This chapter is devoted to review of 1litr ature
which relates to problems and sub-problems of the present
study. Included are studies which investigated the status
of elementary science teaching ﬁractices, procedures,
policies and conditions, pafﬁicularly those using designs
which related to development of procedural methods for
the present study. In order to present a perspective
to elementary schoo. science during the period reviewed,
studies which have surveyed national; regional or state
conditions are presented.

This chapter is comprised of two sections. The
firs® section reviews national studies relating to the
present study. Particular attention is directed to
Blackwood's study, pp. 25-32, which influenced question-
naire design and analytical techrigques used. The second
section, State and Regional Studies, is sub-divided into
two parts: 1. Review of Related Literature to 2960, and

2. Review of Related Literature since 19¢0
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NATIONAL STUDIES

The review of the 1961-62 school year study con-
ducted by the U.S. Office of Education and reported by
Blackwood (5 ) was important to the present study for
two major reasons. First, that study was tbe most com—
prehensive investigation of science in nat.. nal public
elementary échools which sought data related to guestions
asked by the present study. Second, the design of the
Blackwood study had the greatest influence of previous
research on the design developed for the present
investigation.

Blackwood used mailed guestionnaires sent to 1,680
individual elementary schools. The principal of each
elementarv school was asked to reply with help as needed
from the teachers in that school. Schools selected to
receive tlhie guestionnaire were determined through a two-
stage sampling process. The first stage involved selec-
tion of a stratified sample of 1,597 school administrative
units from the 34,050 units reported for 1959-60. A ratio
was established for sampling fractions on the basis of
five administrative unit earollment size dgroups.

In Blackwood's second sampling stage a roster of ail
18,866 public elementary schools within the selected school

administrative units was used to draw the stratified
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sample from four eclementary school enrollment size
categories.

Follow-up was conducted by letter, telephone calls
and telegrams and a subsample was made of the nonresponse
group to represent the entire nonresponse group. By these
means an edquivalent of 1,476 returns for an 87 percent
response was obtained.

Data related to six major questions of the present
study were sought by Bilackwood. These were: (a2a) What
were the administrative provisions of time and organiza-
ticnal structure for teaching science in U.S. elementary
schools? (b) Who taught science in public =lementary
schools? (c) What supplies, eguipment, textbooks and
facilities were availabie? (d4d) Whatﬁtatterns of science
teaching described the ways science was taught in elemen-
tary schools (e) What consultant servicés and inservice
education opportunities were available to those who taught
elementary school science? (£f) What were the barriers to
effective science teaching? Major findings of the study
related to administrative provisions of time and organiza-
tion included the following:

1. In the kindergarten and first grade, approximately 4.5
percent of the elementary schools studied taught no
Science.

2. The nuber of schools not teaching any science in
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grades two through six was negligible.

15.1 percent of the schools were departmentalized
for science at one Or more grade levels.

Tn those schools offering scicnce, the number of
periods per week devoted to science at 11 grade
ievels varied Ffrom one to five.

In all grades at least 50 percent of the schools
taught science three or more times per week.

At the kindergarten level over 43 percent taught
science fewer than 40 minutes per week.

In grazdes one, two and three more than 74 percent
taught science for more than 40 minutes per week.
Iﬁ grades four, five and six, more than 67 percent

taught science for more than 60 minutes per week.

Major f£indings of the Blackwood study in relation

to the characterisics of those who taught elementary school

science included the following:

1.

For all grades, iwore than 80 percent of}those teaching
elementary school science were classroom teachers with
no help from an elementairy acience specialist.

Below grade five the percent of special scilence
teachers was negligible.

At grades five and six, 2.2 and 3.4 percent of the

schools, respectively, had a specic . science teacher
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on the school staff who taught science at one or more

grade levels.

The use of science television instruction - as most

common in grades four, five and six.

The following were included among major findings by

Blackwood related to science eguipment, supplies, textbooks

and facilities:

1.

Overall, 54 percent of the schools indicated that
the availability of eguipment and supplies was veyLy
plentiful or generally adequate;y the remaining 46
percent indicated that supplies and eguipment were
far from adequate or completely lacking.

Less than 18 percent of the schools reported that

no science book was adopted in grades oﬁe through
three, whereas over 23 percent reported using two

or more science textbooks at those grade levels.

In grades four through six, 4.5 percent reported
that no science book was adopted and 28.5 percent
indicated two or more science textbooks were
adopted.

¥ : all grades, science was taught in a specia. room
or in a regular classroom with special facilities for
science in 15.4 percent of the schools.

The percent of schools reporting use of regular
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classrooms for science decreased by grade from about
90 percent at the kindergarten level to 77 percent at

grade six.

Findings by Blackwood concerning patterns of
science teaching included the following:

1. The percent that taught science as a separate subject-
incrcasad'by grade level from about 24 percent in
kindergarten to about 70 percent in grade six.

2. Science was t=2ught most fregquently as an incidental
subject in the kindergarten, but comprised less than
10 percent of all schools in grades one through six.

3. From about 10 to 20 percent of the schools reported
a combination pattern of separate subject an? inciden-

tal, kindergarten through grade six.

The following were reported related to ol avail-
ability and usage of consuitant services and in-service
education:

1. About 62 percent of all eler~ntary schools reporting
in the study indicated that teachers' meetings on
scier e were offered.

2. Nearly two-thirds of all schools reported that they
participated in science curriculum development and

revision.
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3. Over 65 percent of all schools had slementary science
courses available to teachers.

4. Over half of all schools had inservice science
workshops.

5. Visitations and demonstration teaching opportunities
were provided in over 60 percent of all schcols
reporting.

6. About 40 percent of all schools used television or
radio rrograms for inservice activities.

7. Less than half of the 2lementary schools had science
consultant help available.

8. Of those schools having consultant help, about 50
percent rarely or never used the service in kinder-
garten through grade three; in grades four through
six about 40 percent rarely or never used the
available consultants.

9. Providing materiales and planning oY consulting with
teachers weré the two most frequently reported types

of services used.

Thirteen barriers to effective science teaching were
reported by Blackwood. The six most important barriers as
listed below in orider of overall ranking by respondents
were: ”

1. Lack of consultant service.
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2. TLack of supplies and eguipment.
3. Inadeguate room Facilities.
4. Tnsufficient funds for science.

5. Tnsufficient science knowledge.

6. TLack of inservice opportunities.

To summarize, Blackwood found that the percentage
of public elementary schocls that did not teach science
above grade one was negligible. The percent that taugh=
science more than one-half year increased by grade from
about 60 percent in kindergarten to almost 90 percent in
grade six. The time devoted tc science varied from less
than 20 minutes to more than 161 minutes per week at
every level kindergarten through grade sixXx. Science was
taught by & classroom teacher with no help from an
elementary science specialist in over 80 percent of the
reporting schools. The percent oI schools reporting
equipment and supplies as very plentiful,‘generally
adequate, inadequate, and completely lacking were 8, 46,
35 and 11 percent respectively. Science consultant ser-—
vice innsome form was available to over 40 percent of the
schcols and theie was a variety of inservice activities
availabl. .. most schools. The two hignest ranking
barriers to effective science teaching were lack of

adeguate counsultant service and lack of supplies and
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equipment.

Although the Blackwood study was the largest in scope,
there were other national studies. Brandow (7) con-—
ducted a national study of elementary school science
during the 1958-59 school year. Ques+ionnaires were sent
to state departments of education in all 48 states and to
219 cities stratified into three size categories. An
overall return of 82 percent was achieved, with 45 state
departments, 87 out of 106 cities of over 100,000 popula-
tion and 88 out of 113 cities of from 10,000 to 100,000
responding. In addition, interviews were conducted with
educators in 18 states. Purposes of the study included
collection of data on elementary school science curricular
organization and typical approaches to teaching science.
Findings of the investigation included the following:

1. Tre separate sublject pattern reported increased from
about 30 percent in grade one to about 50 percant in
grade SixX.

2. The two next most popular patterns of teaching, in
order, wexre; correlated and integrated, with 25 and
20 wmercent reported, respectively.

3. Tncidental pattexns varied from 16 percent in grade
one +o about 5 percent in grade siXx.

4. About half ~f the cities responding based their

science program on the textbook.

TN &

58



33

5. About 30 percent reported use of multiple textbook
. : . |

’

adoptions.

No elementary science textbook was reported avail-

able by 14 percent.
7. Sixteen factors were reported as contributing to

unsatisfactory science teéching of which eight were

h considered frequent enough to be meaningful. Inade-

quate teacher training in methods were reported by

53 percent of all respondents; teachers' lack of scien-

tific knowledge was listed by 36 percent; and lack of

) 1
teacher interest was given by 16 percent.
8. Lack of materials, eguipment and books and inadegquate

supervisory help ranked sixth and seventh, respectively,

among factors contributing to unsatisfactory science

teaching.

One earlier national study conducted by Palmexr (34) in

1930 in 42 states is of historical interest. Among other

v

flndlngs, he reported that superintendents indicated

that teacher training was one of their greatest dlfflcultles

in elementaly school science. In 1951, Burnett (9 ) con-

cluded that elementary school science was taught mainly
by textbock reading and discussion and Richardson (37)

found that there was a general lack of science materials.
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In 1957, Bruns and Frazier (8) conducted a study of 21
large city school systems from all parts of the U.S. by
analyzing materials published by the schools and found
that more than 50 percent organized science instruction
around the same basic framework.

In summary, a review of national elementary school
science surveys showed that considerable diversity had been
reported in the areas of administrative organization; pat-
terns of instruction; science instrdctional equipment, sup-
plies and facilities; teachers who taught elementary science;
the form of consultative services and inservice science
education available; and the barriers to effective science
teaching. Despite diversity, common charxacteristics
were identified among the majority of schools studied
during the period. Science in schools included in the
studies was found to be generally taught at least three
times per week for at least half a year '‘as a separate
subject for é total time of about ah hour or less in
the primary grades or greater than an hour and one-half
in the upper elementary grades. The majority of sc;ence
classes were taught in a regular classroom-by a class-
room teacher with no or infrequently used consultant
help. Instruction was likely to be based on a single

textbook and there was about a 50 percent chance that

50
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the science materials available were considered inadequate.

Science inservice education for teachers was available in

a majority of school systems., but the greatest barriers

to effective science teaching stated appeared to be a
lack of consultant service for classroom teachers, lack
of instructional materials or facilities and inadeguate

teacher knowledge.

STATE 2ND REGIONAL STUDIES

State and regional studies have been conducted which
relate to the present study. These studies varied from
investigations of selected schools within a limited f
segment of state elementary schools, to studies of sample :
schools throughout a state and multi-state studies. Some
studies in ci+ies, states and regions other than those
geographic locations included in the present study are
reviewed because of the perspective they give to elementary
school science during the period reviewed. Selected state
and regional studies are reviewed in two sections:
a) studies up to 1960, and b) studies since 1960. This
*division ie used due to the major impact of the national
Blackwood study conducted during the 1961-62 school year
as well as for purposes of historical clarity in presenting

the status of elementary school science as it relates to

LY

the present study.
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S

Review of Related Literature to 1960

A study of historical interest was'reported by Weller

(48) in 1933. Schools in eight states, Alabama, Califor-

nia, Colorado, Connecticut, Michigén, Minnesota, New York,

and Texas, were sampled on the basis of one school for
every 200,000.population. A checklist was used to thain
data regarding elementary science from school principals.

Among Weller's findings were the following:

1. Approximately 19 percent of the schools reported no
definite instruction in science.

2. The average number of minutes per week devoted to
scienée was 72. It was noted, however, that many
respondents found estimation of the time to be
difficult.

3. Considerable dfvérgence was found among practices
regarding use of courses of'study as a baéis for
instruction.

4. Increased interest in science was indicated by

approximately 74 percent of the respondents.

More recently, other status studies were éonducted
in various sections of the U.S. In 1955, Auletto (3)
examined the teaching of elementary science in Delaware;

in 1952 Bolen (g ) studied facilities and practices
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in Oregon; Challand (11) investigated Illinois elementary
science in 1956:; Conrad (13) looked at Indiana practices
in 1953; Johnston (25) worked in Minnesota in 1954; Piltz
(35) studied barriers to elementary science teaching in
1955; and Schneider examined availability of materials
and equipment in Iowa elementary schools during 1956.
Similar conclusions were made from the respective studies
during this period. It was repor?ed that limited time
was allotted in the school program for elementary school
science instruction. ILack of materials, eguipment and
facilities were shown as difficulties identified to be
barriers to effective science teaching. Another diffi—
culty reported was lack of science knowledge on the part
of elementary teachers who taught science. Textbooks
were identified =s a basic source for science instruction.
Selected aspects froﬁ the above studies are discussed in
greater detail below in order to illustrate the nature of
these aspects of elementary school science in various
geographic locations.

Challand (11) sought to appraise the status of
elementary school science programs in Illinois. Data were

obtained by éending gquestionnaires to 500 elementary

teachers and to 300 graduates of the National College,

63
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Evanston, Illincis. 2About a 50 percent response rate was
attained fo; both groups. Questionnaire items sought
informaticn on grade placement of sciehce content, the
methods used to determine topic areas, the context of
elementary school science in terms of the total curricu-
Jum and time allotﬂents for science instruction. Among

findings related to the present study were the following:

1. ©f 211 the teachers, 71 percent had most of their
college science credit hours in biological sciences.

2. The average time-allotmént for elementary school
science was about 120 minutes per week.

3. In general, a majority of the selected Illinois
teachers utilized a single textbook which was the
basis for determination of scope and sequence of
science topics taught.

4, A larger percentage of early elementary teachers
than upper elementary teachers used a single textbook.

5. Early elementary teachers were more likely than
upper elementary teachers to integrate science with
other subjects.

6. Less than one—third of the teachers reported allowing
time for student participation in science classes.

7. Science field trips averaged about 1.5 trips per

school year.
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8. Inservice activities, including faculty meetings,

workshops and conferences On science, were offered by 3

about one-third of the schools.
*

In Iowa, Schneider (JO) investigated the availability

of materials and eguipment for elementary school science

instruction and the use of certain instructional procedures.

Conclusions based on the:study included the following:

1. The majority of Iowa elementary schools were not
adequately equipped with science materials and
eguipment.

2. The populatién area in which a school was located
had no direct bearing on the level of adequécy cf
science materials and equipment.

3; Science textbook reading and discussion was the most
frequently used instructional activity in science.

4. Science experiments and projects were used infrequently
for science instruction.

5. About 50 percent of the elementary teacher respondents
reported that they were satisfied to teach science

with a minimum of equipment.

Two guestionnaires, cne for elementary teachers and

one for supervisors, plus personal visitations to five

RIC &3
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percent of his sample were used by Auletto (3) to study
elementary schéql science teaching in Delaware. Investiga-
ted were teacher background in science, time alloted for
science, content of elementary school science, and use of
community resources. Includaed in his findings were the

following:

1l. For grades one through six, inclusive, the average
number of minutes per week devoted to elementary
school science were 40, 47, 55, 51, 54 and 77 minutes,
respectively.

2. Less than five percent of the elementary teachers had

- credit hours in science equal to a major or minor
subject area.

3. Three major barriers to effective science teaching
were reported as lack of subject matter background
in science,.lack of time, and lack of confidence in
ability to teach science.

4. Less than half the teachers reported that children

did science experiments as a part of science instruc-

tion.

As part of a study to obtain data on the relative
achievement of the objectives of elementary school science

in Minnesota schools, Johnston (25) sent guestionnaires
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to 478 school superintendents and to a random sample of
87 fifth grade teachers. Among her findings were emphasis
on science textbook reading and discussion as science
learning activities and limited use of science experiment
activities. |

Piltz (35) conducted a study in Florida to determine
what factors elementary classroom teachers considered
barriers to effective science teaching. His guestionnaire
was returned by 443 teachers from rural, suburban and urban
region schools in 56 cut of 67 Florida counties. Among
characteristics of the teacher respondents it was founs
that almost 71 percent were over 30 years of age, 80 per-
cent held bachelor's degrees vhile 11 percent had master's
degrees and about 75 percent had had a college course OX
workshop on the teaching of science. Included in Piltz's
findings of interest to the present study were the

following:

1. A negligible percent age at all grade levels indicated
that no science was taught.

2. TFrom nine categories of science teaching the category
of greatest difficulties was a lack of physical facii-
ities, such as work space for student equriment,

~

project and demonstration activities, storage space
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for science materials, utilities for science activities
and egquipment.

3. ILack of time for science, lack of science knowlcdge,
lack of interest in science and lack of science teach-
ing methods were also'given as major difficulties.‘

4, Textbook reading was the basic method of elementary

science instruction.

To summariée reviewed regional and state elementary
science status studies up to 1960, findings seem to re-—
inforce the conclusions that sample schools iﬁ varicus
geographic sections showed diversity, but, in general,
eleﬁéntary school science in the majority of schools
suffered from inadequate facilities and materials. There
were also indications that teachers felt a need for better
backgrounds in science subject matter and in science teach-
ing methods. The predominant learning activity utiiized

by elementary teachers who taught science was reading

from a single science textbook accompanied by some dis-

AN

Review of Related Literature Since 1960

As previously noted in this chapter, the impact of
Blackwood's study was a major one. In many ways, his in-
éestigation of elementary school science teaching prac-

tices during the 1961-62 school year had provided answers
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to fundamental guestions about the status of elementary
school science. The study may have also had the effect

of directing science education researchers away from ad-
ditional status studies. The direction of research in
eiementary school science also seemed to be changing.

As Matala and McCollum (28) stated in their review

of status studies of elementary-science programs, "status
studies need to be made, but...lncreased emphésis needs to
be placed upon research culminating in improved practices
which can be shown objectively to be better than those pre-

viously used."

The 19260's were also the period of develépment of new
curricula for elementary school science as noted in Chap-
ter I. Further, an impact existed-from federal funding of
science egquipment and remodeling of science facilities.

As a conseguence certain guestions did remain to be answered
by status studies during the sixties.. Someaof these were

at the state .ievel to determine if the conditions found
nationally by Blackwood were typical of elémentary school
science in that state. Others were seeking direction for
state committees deveioped for the improvement of science
education or for implementation of National Defense Educa-
tion Act (NDEZ) and Elementary and Secondary Education Act
funding for science educétiOn. The studies reviewed in this
section are those condﬁcted since 1960 which seemed to have

ERIC 83
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particular relevance to the present study in light of the

literature previously cited.

In one study of interest, Hedges and MacDhougall (20)
investigated elementary school science in the public white
elementary schools of Virginia during the Spring of
1262. TFour major areas were studied: (1) characteristics
of elementary teachers who teach science; (2) adequacy of
facilities, equipment and materials for elementafy school
science; (3) predominant teaching methods;iand (4) bar-
riers to effective science teaching. A sample of 151
teachers in 25 schools was selected for visitation and
administration of inventories and achievement tests.

The following conclusions from the investigation were

related to the present study:

1. Very few field trips were conducted by the teachers
studied.

2. Very few teachers used student group work or student
experimentation as learning activities for science
instruction.

3. The majority of schools did not have any science
equipment.

4., Where science equipment was available, it was general-
ly used in the upper elementary grades.

5. The need foxr equipmént was frequently mentioned by

the teacher respondents.
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A study by Ricker (38) with findings related to the
present study was conducted in the state of Maryland
during the period. In 1963, Ricker reported a gquestio..
naire type survey of a stratified random sample of 294
teachers in the 23 county school districts regarding
utilization of science equipment in elementary schools.
Baltimore city s;hools were excluded. Emphasis in the
study was placed on factors that influence the utiliza-
tion of science equipment. Data were collected on:

(1) Who is responsible for teaching elementary school
science; (2) What were the science and science education
backgrounds of elementary teachers who teach science;

(3) What patterns of science teaching were utilized;

(4) Did teachers consider that lack of science eguipment
was a barrier to effective science teaching; (5) pia

teachers participate in science inservice education

45

activities. Ricker found the following that were related

to the present study:

l. Of all the teachers surveyed, 20.1 percent did not
possess a bachelor's degree.

2. More than 53 percent of the respondents had six
or more years of teaching experience.

3. More than 75 percent of the teachers indicated they
haé had at least one course in elementary science

education.
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At least one course in biological sciences or physi-
cal sciences was reported by 54.7 percent and 32.2
percent of the teachers, respectively.
More than 53 percent of the teachers had participated
in some type of inservice science education activity.
Overall, 5.2 percent of the schools reported a special
teacher for science instruction.
The most frequently reporfed pattern of science
teaching was separate subject. Overall, 45.3 percent
reported this practice.
Integration of science with other subjects was
reported by 36.7 percent of the teachers.
Incidental and other patterns were reported by
4.8 percent and 13.2 percent, respectively.
Use of multiple science textbooks was reported by
86.2 percent of the respondents.
Lack of sufficient time to teach science, reported by
more than 47 percent, was the most frequently re-
ported barrier to science teaching.
Lack of science equipment was indicated as a barrier
to effective science teaching by approximately one-
third of the teachers.
Lack of science knowledge and lack of an understanding
of science teaching methods were reported by approxi-

mately one—fourth of the teachers.
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Smith and Cooper (41l) reported a study of frequency
of use of eight selected teaching techniques by elementary
teachers in a southern state during Spring, 1965. Data
on frequency of use was reported by 1500 grades one through
six teachers using mailed guestionnaires. Usage res-—
ponses for each category were: almost every class,

_frequently, occasionally, and almost never. For the
responses almost every class, and frequently, the overall
ranking of percentage of responses from high to low for
each of the eight teaching technique categories were:

1. Discussion of text was reported by 84.7 percent of
the respondents.

2. Reading of text was reported by 69.4 percent of the
respondents.

3. Teacher demonstrations were reported by 55.4 percent
of the respondents.

4. Individual or group projects were reported by 52.0
percent of the respondents.

5. Pupil observationé were reported by 50.5 percent of
the respondents.

6. Pupil experiments were reported by 49.1l percent of the
respondents.

7. Visits to community resources were reported by 6.6

percent of the respondents.
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g§. Visits from resource people were reported by 2.7 per-—

cent of the respondents.

another of these relevant atudies was conducted

in the state of Iowa. The investigation was of particu-

1ar interest because. similar to the present study, it

was one part of a conmpanion study of secondary school

Conducted by snoble (42), the jnvestigation of

science.
urveys

Iowa elementary school science wWas based on two S

of schools during two different academic years-. The first
survey ;s conducted in May of 1963, was previously reported

by Porter, snoble and Anderson (36) . The second survey

was conducted in September of 1966. The purpose of the

jnvestigation was to compare data obtained by the two

surveys to determine the extent to which the public

elementary schools of Iowa had adopted practices and

methods which could be attributed to the adoption of the
f science teaching.

5 of the 469 approved four-

new philosophy ©

The population included 41

year high school districts 1isted for the 1962-63 school

yvear. Iowa school districts excluded were very small

four year high school districts that the investigator felt

would be reorganized by the time of the second survey-

4 non-high school districts. A

Also excluded were 16

stratified sample of 51 school districts from the 415

included was based on enrollment size and geographic
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distéibution within the state. A total of 48 of 51 dis-

tricés was used for analysis. Data were obtained by

use of three-part interview check lists administered to

one supervisor and cne elementary teacher in each grade,

grades kindergarten through six, in each of the 51 school
distrﬁcts.

Among Snoble's conclusions from the study were the
following concerning administrative provisions of time
and for elementary school science organization:

l. Approximately 75 percent of the teacher respondepts
reported no departmentalization for science in their
school.

2. The average time devoted to science imstruction varied
from one hour or less per week in the kindergarten to
two hcours or more per week in grade six.

3. There was no significant change in the amount of time

per week devoted to science at each grade level over

the period of the study.

Concerning the characteristics of teacher respondents
who taught elementary schcol science, Snoble found the
following during the peariod of the survey:

1. Although approximately 30 pexrcent of the 1966 respon-
dents did not hold a bachelor's degree, this was an ap-

preciable decrease from the approximately 50 percent who
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did not hold a bachelor's degree in 1963.

2. There was no significant difference in the two sur-
veys regarding the science and science educétion
background as indicated by semester creéit ﬁpurs, o
of the teacher respondents.

3. In 1966, approximately 2C percent, 33 percent, 41
percent and 50 percent of the teachers, respectively,
reported no semester credit hours in biological
sciences, physical sciences, earth sciences, and
science methods.

4. The reported percentage of teacher respondents who
had attended no inservice science courses Or wWork-
shops decreased from approximately 81l percent to 68

percent from 1963 to 1966.

The following were reported in relation to science

facilities, equipment and Supplies:

el

1. Approximately one-fourth of the schools in both studies

RN,

were reported as having special science rooms.

2. Great range, from excellen£ to very péor, was
found in the reported adequacy of supplies and

B equipment in both studies.

3. Approximately 75 percent in both studies rated eqgquip-
ment availability as good, very good or exXcellent.

4. The most freguently used teaching aid reported by
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teacher respondents in both surveys was the bulletin

board.

Snoble's study indicated the following concerning use
of textbooks for elementary school science instruction:

1. The majority of teachers utilized a single texitbook
for science instruction.

2. The frequency of use, 65 percent in 1963 and 67 percent
in 1966, of a single textbook did not appreciably
change over the period of the study.

3. Textbook reading and discussion was the most frequently

used method of instruction in elementary school science.

Concerning inservice aducation and consultant help
for elementary teachers, Snoble reported che following:
l. More than 80 percent cf the schools did not have

science consultants available either year studied.
2. More than 50 percent of schools had not conducted

science inservice workshops or science courses.

To summarize the results of the Snoble study in Iowa,
most of the reported findings seemed to reinforce and
repeat the results of earlier studies reviewed in this
chapter. The one area which appeared to differ was ade-
quacy of equipment and supplies. Snoble seemed to indi-
cate that positive responses could be attributed to lack

of felt needs for equipment and supplies since textbook
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reading and discussion was the major teaching method
utilized by most of the re5pondentst Snoble concluded
that textbook reading and discussion was £firmly
established as £he most frequently used classroom method.
In 1966, Jarvis (24) reported an investigation of time
allotments for science in grades four, five and six that
was of interest to the present study. Surveyed were 64
school districts with student enrollments of from 500 to
1500 pupils in the state of Texas. The range repo;ted for
minutes per week categories was from 60-79 minute% per week
to 300-319 minutes per week for science instructign. Most
frequently reported by the school systems was a time al-
location of 140-159 minﬁtes per week. In boti: the fourth
and fifth grades, 30 percent repqrted this category of
time allocation, whereas 23 percent of the sixth grades
reported 140-159 minutes per week for science instruction.
Dillon's (14) Maryland study was reported in 1966 and
sought data in relation to the use of science consul-
tants, patterns of science teaching, avaiiability of
facilities and equipment and inservice education in
science. His study is of special interest to the present
study since he made a direct effort to pattern his in- é
vestigation after the Blackwood study. Two modified

versions of the Blackwood questionnaire were administered

to principals and teachers in 714 elementary schools.
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Each questionnaire had six pages. Both cuestionnaires
were sent to school principals; however, one half were
mailed the principal's questionnaire only and the other
Principals were mailed the teacher's guestionnaire only.
The latter was to be given to any teacher at a designated
grade level. Returns were received from 572 of the 714
schools. Concerning administrative organization for
science Dillon found the following:

1. More than 70 percent of the schools reported teachking
science at all grade levels.

2 Science was taught for a larger fraction of the
school year in grades four, five and six than in
kindergarten, grades one, two and three.

3. There was an increase in the médian amount of time
devoted to science from approximately 47 minutes per
week in kindergarten to approximately 103 minutes per
week in grade six.

4. Approximately 10 rPercent of the schools were depart-

mentalized for science.

Concerning teacher characteristics, Dillon reported
the following:
l. Approximately 12 percent of the teachers were male.
2. The highest percentage of male teachers (18.2 percent)

responded from schools in the 50 to 399 school enroll-

ment size group.
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3. Overall, the median number of years experience
was 1l2.2 yvears.

4, Less than ten years teaching experience was reported
by 40.4 percent of the respondents.

5. A masters degree was held by 1l0.5 percent, a bachelor's
degree by 72.6 percent and 14 perxrcent reported not

having a bachelor's degree.

Related to patterns of science teaching Dillon
reported the following:
1. Approximately 18.5 percent of the respondents indi-
cated that science was taught as a separate subject.
2. Approximately half reported that science was taught
as a separate subjeét, but integrated when possikle.
3. Science and social studies wereireported as integrated
by 18.5 percent of the schools.
4. Science was reported as taught most frequently as a
separate subject in grade six (56.5 percent) and

least frequently in kindergarten (18.2 percent).

Data from the study concerning science equipment and
supplies were shoﬁn by Dillon to indicate the following:
}. Appfoximately one~third of the schools had petty cash-

funds for the purchase of science materials.

: |
2. Many schools were unable to identify the amount of
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moneY, especially on a per-pupil basis- budgeted and/or

expendeg fo¥ Sclence eguipment due to VaXiations in

scho©l accounting procedures.
i
coJcerning +he role of the teacher who taught elemen-

tary school scienC?r the following were found:

1. overaly, approximately 66 percent of the teachers in

kindergarten' grades one, two and thre€e Were regular

clasSroom teachers with no help from an €lementary

science specialist; in grades four, fivé ang six the

percentage was approximately 56 percent-

2. A redular classroom teacher with help from aﬁ elemen—

tary Science SPecialist from the central Office staff

raught gcience in about one-fourth of the schools in

kindergarteﬁ th;ough grade five; in grade six the pexr-—

centage was aPProXimately 21 Percent,

3. A regular classroom teacher with help from a special-

Cist on the 50h°°1 staff taught SClence in less than

4 Percent of the schools at all grade 1evels

4: ‘Three percent or leSS Of the respondentS Teported

‘roles as. : a) a Spec:l.al Sc:l_ence teacher on +he school

Suaff. b) a- SPQClal sc1ence teacher attached to tbe
,central offlce. or c) a classroom teacher with special

comPetence in 501ence tradlng Classes With Other

teachers. i", o - v'f” o
s 81
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The type of classroom in which science was taught as

P N A PRI PN AN

reported in this state of Maryland study was found to be
a regular classrooméwith no special‘facilities for science
in 71.3 percent of the reporting schools. Of the remain-
der 17.7 percent indicated a regular classroom with
special facilities was used; 0.8 percent reported a
special science room and 5.7 percent gave no éesponse on
this item. H
Again, Dillon found that the greatest number of
teachers tended to use textbooks as a_basis for science

instruction.

Dillon reported the following related to the use of

consultant Help and inservice science education:

1. Consultant help of some form was available in more
than 80 percent of the schools.

2. More than one-third of the available consultant help
was in the form of a general elementary supervisor
with only general knowledge of science.

3. Approximately 28 percent of the schoois reported
having science consultant help available.

4._'Consultant help in science was most frequently reported
as rarély Oor never used. |

5; A variéty of approaches were reported for science in-
service education activities. The rank order for

" the most frequently used activity to the least used

| . 82
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was: curriculum meetings, workshops, courses, tele-
vision and radio programs, teachers' meetings and

visitation demonstrations.

In relation to the degree of difficulty which thir-
teen factors previously investigated by Blackwood offered
to effective science teaching, Dillon reported the fol-
lowing, in order of difficulty, és the six factors ranked.
highest in level of difficulty:

1. Inability of teachers to improvise materigls and
eguipment. | |

2. Inadeqﬁate room facilities.

3. Inadequate science teaching methods.

4. Lack of supplies and equipment.

5. Insufficient funds for purchasing needed supplies and
equipment.

6. Lack of science knowledge.

Since modified versions of the Blackwood questionnéire
were used, Dillon compared his results with those reported
by Blackwood. Comparisons were:made by expressing com-—
parable data as frequencies and applying the chi sduare
test. Collapsed data were used where appropriate. A
null hypothesis of no significant difference at the .05

level was used. With only one exception, no significant

83



58
di fferences were found between the national study and the
Maryland study.

To summarize reviewed state and regional elementary
school science status studies since 1960, most investigators
have reported similar findings. Administrative provisions
for elementary school science appeared to insure definite
.places in curricula for science instruction in the wvast
majority of schools; however, emphasis, based on time and
periods per week and fraction of the school year science
was taught, seemed greater in upper elementary grades than
in the primary grades, especially kindergarten. The
regular classroom teacher appeared to continue to be the
individual responsible for science instruction, although
various types of science specialists were available in
a limited number of elementary schools. Single science
textbooks were the predominant basis for a science program
dominated by reading and discussion. Some teachers were
using science demonstrations, science group work, science
field trips and a variety of instructional aids. The
National Defense Education Act (NDEA) and the Elementary
and Secondary Education Act (ESEA) were préviding funds
for science facilities and equipment; however, in many

areas, science materials and supplies were often

g4
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categorized as inadequate. Inservice education and
consultative services were not available in all schools
and in those having these services, a significant percent

of the classroom teachers did not use opportunities

available.

SUMMARY

The literature shows a definite lack of information
regarding the status of eiementary school science in
our nation's schools since 1963. Past studies have
tendéd to reinforce mutual findings; however, variation
has been shown to exist. Further, a ten year period
has elapsed since a major national investigation and
five years or more have elapsed since regional data
relating to the present study have been reported and none
of these have used samples large enough to permit detailed
analysis of regions and states.

Two studies in particular (5,14), apparently have
demonstrated practical procedures for acguiring data about
eleméntary school science by the use of mailed question-
naires to principals and teachers. Certain difficulties

have been noted in relation €6 acquisition of some data

types.
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CHAPTER III

THE STUDY-—-DESIGN AND METHOD

INTRODUCTION

The design of the study included a multi-stage random
sampling of 3,342 public elementary schools from the popu-
lation of public elementary schools in six far western and
five central states. Two structured questionnaires were
developed, and sent to principals of randomlj selected
public elementary schools. A classroom teacher was
randomly selecfed within each school and one science
class of that teacher was‘randomly selected. A follow-up
mailing to selected non-respondents was conducted.
Gathered data were coded and transferred to computer cards
for analysis and summary by standard computer programs. A
number of computer program revisions were made to accomodate
the number of cases and the number of variables dictated by
the study. Much of the data output consisted of descriptive
statistics. Chi sduares were used to analyze the sub—
problems given in Chapter I in relation to school size.
No causal relationship inferences were made.

This Chapter is divided into the following sections:
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1) The Population; 2) The Sample; 3) Instrumentation:
4) Data Collection Procedures; 5) Analysis of Data; 6)
Reliability of Data and Adequacy of Sample Size and

7) Summary.

fHB POPULATION

The population consisted of all 20,866 public elemen-
tary schools in the states of Alaska, California, Hawaii,
Illinois, Indiana. Michiéan, Nevada, Ohio, Oregon, Wash-
ington and Wisconsin as listed by Gertler (17). For
study design purposes of a total study of U.S. elementary
school science, the population for this study was sub-
divided into two regions: the Central States and the Far
West States. Given below is the reporéed number of elem-
tary schools in each state of the two regions which com-

prised the total population:

- FAR WEST REGION CENTRAL STATES REGION

Number of Number of

Elementary . Elementary
State Schools State Schools
Alaska - 300 Illinois 3,293
California 5,465 Indiana 1,690
Hawaii lel Michigan 2,687
Nevada 178 Ohio 3,187
Oregon 970 Wisconsin 1,777

Washington 1,158 i .
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THE SAMPLE

Overview
zverview

The nature of the investigation warranted a three

>

stage sampling design: Stage I, the random selection of
public elementary schocls within the states of the twvo
geographical regions studied; Stage II, the random selec-

tion of elementary teachers who teach science in the

selected schools; and Stage III, the random selection of

science classes.

In Stage I, the number of schools to be selected from
each of the eleven states within.the Far West and Central
States Regions was calculated on the basis of the ratio
of their enrollment to the total United States'elementary
school enrollment. Comparable steps at state, county
and district levels, respectively, determined the numbers
of schools that were selected for the sample from the
population in every district in every county in the eleven
states within the two regions. 1Individual schools were
thep randomly selected from the alphabetical llstlngs
given in the state educational directories (1, 10, 18
22 ,23 ,29 ,31 #32 ,33 ,44 , and 49) of the school dis-—

tricts within each state.

Stage II involved random selection of the elementary

school teachers who taught one or more classes of

8
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elementary school science in any of the grade levels of
the elementary school selected, grades kindergarten
through eight. The class could be under any =lementary
school patternﬁ including such arrangements as self-
contained, departmentalized, team teaching, ungraded,
traveling teacher or exchange teacher. Random -numbers
given to the school principal indicated which teacher
was to be selected from the alphabetical list of gquali-
fying teachers. |

In Stage III of the stratified sampling process,
specific elementary school science classes were randomly
selected. All of the science classes taught by the
randomly selected elementary science teacher comprised
the list from which the teacher randomly selected a class.
The classes were arranged in sequence of the time they
were taught. Random numbers for selection purposes were
given to the designated elementary science teacher.

Features of the stratified sampling design included:
1l) The sample constituted a high proportion of the pop-
ulation; 2) The sample size was exceptionally large; 3)
All listed public elementary schools were included in
the sampling process; 4) All elementary teachers who
teach science were included in the sampling process;

5) All science cliasses taught by the selected teachers
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were included in the population for sampling; and 6)
Random sampling procedures were used at all stages of the
sampling precess. J

Stage I is discussed in the three sections of this
chapter which follow: State Sample:Size, State Sample
Unit Population, and County and District Sample Determin-
ation. The next two sections discuss Stages II and III,
respectively. Figure 1, p. €5, "Flow Chart of the
Sampling Design,"” summarizes the overall stratification
of the sampling design. A specific example of an applica-
tion of the stratified sampling design is given in

Figure 2, p. 75, "Flow Chart of the Sampling Design:

An Example.™

State Sample Size

For Stage I of the sampling design, it was determined
that the number of schools to be sampled within each state
of the two regions should be a function of total school
enrollments within each state. For design purposes, a
convenience figure of 10,000 schools was set as an ideal
model if all U.S. regions were to be sampled. By this
model, a procedure was established whereby the number of
schools to be sampled in each individual state was com-
puted as a ratio of the total enrollment of a given state

to the total U.S. school enrollment as given by Kahn (26) -
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STAGE IXII

ERIC

Aruitoxt provided by Eic:

Model population of U.S. public
elementary sSchools

1

Model sample of 10,000 public
elementary schools

$

Determination of number of schools to be
sampled in eleven states of two
geographic regions

i

Determination cf number of schools to be
sampled in each county of each state

i

Deterrination of number of schools to be
sampled in each district within each county

:

Random selection of
elementary schools

$

Random selection of elementary teachers
who teach science -

+

Random selection of elementary
science classes

Flow Chart of the Sampling Design.
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Thus:

nstate

nstate

where
B tate (B)

Niotal (E)

N

For example, in

66

Ngtate (E)
= N X N
total (E)

= number of public elementary schools
to be sampled in a state

= elementary school enrollment in
a state

= total U.S. elementary school

enrollment
= model sample size = 10,000 public
elementary schools

the Central States Region, the de-

i

termination of 621 elementary schools as the sample size

in the state of Ohio was made in the fnllowing manner:

nstate

Nohio (E)
Ntotal (E)

Hence:

Bohio

Nstate (E)

Niotal (E)

= 1,703,200 elementary school
students }

= 27,418,423 elementary school
students

1,703,200 X - 10,000
27,418,423

= 621 public elementary schools
g2
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An 1mportant ba51sﬂfor thlS ?rocedure was reductlon
of sanple blas 1nduc d by varlatlon in school building
enrollments., In-thls way s the number of schools sampled>
in each state was a functlon of the reported numbers of

school chlldren 1n that state_ and was in relation to

natlonal enrollments.. By appllcatlon of the method the

follOW1ng model sample s1zes were determlned for each

state:
FAR WEST REGION : ' CENTRAL, STATES REGION
Sample Sample

State : Size , State Size
Aiaska 17 Illinois : 537
California 1055 Indiana 245
Hawaii - 36 Michigan 437
Nevada 26 Ohio - 621
Oregon 123 Wisconsin 207
Washington 163 :

A map is given in thehappendix (Appendix B, Pp. 250)

'Which.ShOWS the model state sample sizes in the two geoF
'graphﬁcal reglons and the model sample sizes for the

'remalnlng states and the Dlstrlct of Columbla.

- Brlefly, thls phase of Stage x, determlnatlon of the

fstate sample 51zes, ensured that equal opportunlty was

given for state representatlon 1n the sample on the basis

'fof the numbers of chlldren llsted as enrolled in

» 93
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elementary schools in each state in relation to the num-
ber of students listed as enrb}led nationally in all U.S.
elementary schools. Conséquently; the state which had the
greatest number of elementary school pupils had the
largest number of schools sampled. The state with the
second largest enrollment had the second largest sample,
and so on, successively. The eleven states of the far
west and central states in order of decreasing samble

sizes were: California, Ohio, Illinois, Michigan, Indiana,

Wisconsin, Washington, Oregon, Hawaii, Nevada and Alaska.

State Sample Unit Population

Succeeding state sample siée determination, a means
was employed to compute numbers of schools to be sampled
within any educational unit or groups of units within
states. Educational units included individual schocl
districts, groups of districts, districts within a county
'or districtsrwithin grouped countiesy’ The numerical value
for the unit population for each state within the two
regions wathhe ratio between the total school enrollment
in the stéte and the sample size for that state.

- Thus:
Nstai_:e(E,S)

Unit population -
for a given state

Dgtate
‘where Nstate(E,S)' =_ school enrollment(elemen-—
_ tary and secondary) for
— - the state v
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It is to be noted that in this phase of Stage I,
determination of state unit population numbers, a com—
bined elementary and secondary enrollment figure was
employed. There were several reasons for use of this
method. Firs£ of all, data reported from some districts
were readily available only as total enrollment values.
Therefore, practical reguirements resulted in utilization:
of combined elementary and secondary enrollment for state
unit population determination. The result was uniformity
in sampling procedures.- Secondly, a variation existed in
practices of what constituted elementary enrolled students
and what constituted secondary enrolled students and the
grade levels which each included. Again; uniformity was
presexrved by using combined elementary and secondary
enrollments.

One consegquence of the combined enrollment method
was_a possible slight weighting of sample size in the
directiqn cf those districts which contained a larger
proportiOnfdf secondary to elementary pupils. One poten-
tial cause of this larger secondary proportion was an
effect from retention power of the district. This would
mean that fhe sample might have slightly favored districts
that influenced 1ar§er numbers of students for longer
periods of time. Provision was made in the analysis of

data to determine relationships on the basis of

55
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enrollment size.

Usihg the above méthod; a unit population number was
computed for each of the eleven states studied.
To continue the example of Ohio, the unit Population
was computed as follows:
Nohio(E,S) = 2,384,160 students
Nohio = 621 public elementary schools
Hence: .

2,384,160
621

Ohio unit population =

= 3,839 students Pexr public
elementary school sample unit
Consequently, in Ohio, one elementary school was
randomly selected for every 3,839 students in a district
Or group of districts. Application of the method to
respective states of the two regions resulted in the

following unit Population values:

FAR WEST REGION CENTRAIL STATES REGION

Unit . Dnit
State Population State Population
Alaska 4,204 Illinois 4,233
California 4,342 Indiana 4,919
Hawaii 4,784 Michigan 4,859
Nevada : 4,547 Ohio 3,839
Oxregon 3,982 Wisconsin 4,609
Washington 4,933

I8
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County and District Sample Determination

School districts in each state wexre first grouped by
county. The total school enrollment, elementary and
secondary, of all school districts in a county was
computed. This figure was divided by the unit population
for that state to determine the sample size of public
elementary schools in the county.

If the total school enrollment in a county was less
than one half of the unit population, then the county was
combined with one or more neighboring county{ies) to
yvield combined school enrollments which approximated one
or more times the unit population. The number of public
elementary schools to be sampled from this group of
counties was determined by dividing the combined school
enrollment by the unit population.

In the case of large school distriets within a county,
thke total school enrollment in each school district was
.divided by the unit population t0 determine the number of
public elementary schools to be sampled from each district.

In the case of small school districts within a county,
two or more neighboring districts were combined, and their
total school enrollment divided by the unit population
to determine the number of public elementary schools sampled

in the combined diétricts.97
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Continuing the example of Ohio; county and district

sample sizes were computed in the following manner:

Total school enrollment in v
Franklin County = 177,707

Unit population for Ohio = 3,839

Number of public elementary
schools sampled from the
population of public
elementary schools in 177,707
Franklin County, Ohio =

»3,839
= 46 (nearest whole
number)
Total school enrollment
in the Columbus Publiic
School District (a large
district) _ = 105,123

Number of public elemen-—

tary schools to be sampled 105,123

from this school district = —r
3,839

= 27 (nearest whole
number)

Combining two small

school districts - ‘
Grandview Heights and Upper
Arlington, Franklin County,
Ohio: '

Total school enrollment in the Grandview Heights
School District = 1,768 students

Total school enrollment in the Upper Arllngton School
District = 8,487 students

Combined school enrollment = 10,255 students

03
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Number of public elementaxry
schools to be sampled from
the Grandview Heights and

Uppexr Arlington school 10.255
districts = —_r ==
3,839

3 (nearest whole
number) .

To complete Stage I of tﬁe sampling design, individual
public elementary séhools were randomly selected from
alphabetical listings of public elementary schools in the
selected school districts or a combination of school dis-
tricts. Tables of random numbers were used in this
phase of the sampling. The principals of selected public

elementary schools were administered the Principal's

Questionnaire by mail.

In summarization of Stage I of the three stage sampling
design, the number of schools from the population of schools
in the eleven states of the two regions to be sampled in
each state was calculated on the basis of the ratio of
the total listed elementary school enrollment to the total
U.S. elementary school enrollment. Sample sizes foxr each
state of the model are given in the appendix (Appendix
B, p.250). A unit population was calculated which
indicated the number of enrolled elementary and secondary

students that determined the selection of one public

53
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elementary schooi in sub-samples within each state,
respectively. Unit population values for each state in
the model are given in the appehdix (appendix B, p.
2§i). Then, the county and district or combination of
counties and/or districts sample size was computed.
Finally,.individual elementary schools were randomly
selected within the districts or combinations of districts.
Figure 1, p. 65, "Flow Chart of the Sampling Design,"
diagrams the relationship of Stage I.and_the examples
above to Stages II and IIi..‘Ehé(relationship of the
example given above to.the total sampling design_is

diagrammed in Figure 2, p. 75, "Flow Chart of the

Sampling Design: An Example."”

Elementary Science Teacher Selection

Stage II of the sampling design constituted random
selection of an elementary teacher who taught science
within-each randomly selected elementary school. The
technique employed inclusion of directions, the "Elementary
Science Teacher Selection Method," along with the questionf
naire sent to selected schools. Ten sets of random numbers
wexre generated for the process. One set was randomly
included as part of the gquestionnaire cover letter sent
to each school principal. The principal was requested

to (1) 1list in alphabetical order the last names of all

100
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teachers in his school who taught at least one science
class or subject in any grade level from kindergarten
through eight, and (2) select a teacher on the alphabeti-
cal 1ist, using the given set of selection criteria. An
example of the Science Teacher Selection Method is given

in Appendix B, p. 253.

Elementary Science Class Selection

In Stage III of the sample design, the selected elemen-—
tary science teacher was reguested to respond to all items

concerring science teaching practices of the Elementary

Teacher Questionnaire (Appendix C, pp. 269-277) with

reference to one of his science classes selected
randomly. The method used for random selection of a
science class was applicable to various elementary school

organizational patterns, such as self-contained, semi-

departmentalized, departmentalized, team teaching and,

non-graded. The method of randomly selecting a science

class was as follows:

1. Elementary teachers who instructed only one science
ciass, such as in self-contained organizations,
responded to the items in Section IV of the Teachers
Queétionnaire (sée Appendix C, pp. 274-277 in rela-
tion to that class. Teachers who instructed more than

one science class, such as in departmentalized

162
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organizations, selected a class for the data
needed in Section IV by means of the method given in
steps two and three below.

2. The elementary science teacher was requested to list
his science classes in oxrder, starting with the first
science class that he taught each day, and ending
with his last science class each day.

3. He then éelected one of his science classes on the

basis of selection criteria.

Ten sets of random numbers were generated for random
inclusion as an integral part of the science class

selection criteria included with each Elementary Teacherxr

Questionnaire. An example of the directions given to

the elementary science teachers is given in Appendix C,
P. 274.

Summarizing, a three stage sampling design was used
for the investigation. The deéign wes developed to in-
clvde a high proportion of the population of 20,866
elementary schools in the eleven states of the two
geographic regions studied. The sample included 3,342
elementary’schools, from the total listing of public
elementary schocls in the respective states. Rahdom
sampling procedures were utilized at each of the three
stages of the sampling process. Stage I included deter-

[ﬂ{ﬂ: mination of the number of schools to be sampled in each
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state, the computation of a unit population value for
use in determining the number of schcols to be selected
in each sub-sample within the state and random selection
of schools to which the investigative instruments were
administered. Stage II cdmprised random selection of

one teacher frém among those whb taught elementary school
science in the selected elementary school. Stage III was
the random selection of one science class from the number
of science classes or subjects taught by the selected
teacher. An overview is given diagramatically in

Figure 1, p. 65.

INSTRUMENTATION
Overview
Data were gathered by means of two structured ques-

tionnaires called respectively the Principal’s Question-

naire and the Elementary Teacher Questionnaire. The

variables included in these instruments were identified

by the investigator after (1) review of the literature
related to science education in the schools of the United
States; (2) consultations with his advisers, elementary
teachers, administrators and supervisors, and graduate
students in science education at The Ohio State University:;
(3) Trial administration of the questionnaires to selected

principals and teachers.
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A copy of the Principal's Questionnaire and the

Elementary Teacher Questionnaire can be found in Appen-—

dix C, pp. 258-268 and Appendix C, pp. 269-277, réspec—

tively.

Principal's Questionnaire

" The Principal's Questionnaire was designed to provide

summative data for all the science teachers and science
classes in the school. The instrument c0ntaihed twenty-
one items grouped into the following sections: (1) screen-
ing qguestion, (2) school organization and scheduling,

(3) teaching staff, (4) science budget, (5) course offer-

ings in science, and (6) inservice education.

Elementary Teacher Questionnaire

The Elementary Teacher Questionnaire was designed to

provide information concerning characteristics of elemen-
tary school science teachers, the specific conditions

under which science instruction takes pléce, and the

approach to the teaching of science under these conditions.

- The instrument‘contained nineteen items grouped into the
following sections: (1) teacher characteristics, ’
(2) special science facilities and audio-visual aids,

(3) miscellaneous, and (4) elementary science teaching.
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DATA COLLECTION PROCEDURES

Administering Procedures

A packet of associated data collection materials was
prepared for administering to principals of the sample
schools. Each packet contained the following:

1. Principal's Questionnaire (Appendix C, pp. 258-268).

2. Cover letter addressed to the Principal (Appendix
B, p. 254). .

3. Elementary Teacher Questionnaire (Appendix C,
pp. 269-277).

4, Cover letter addressed to the teacher (Appendix B,
Pp. 255. :

5. Return addressed prepaid envelope for the
Principal Questionnaire

6. Return addressed prepaid envelope for the
Elementary Teacher Questionnaire.

Packets were personally addressed to principals of
the sample schools. Packets were mailed by state over a
four week period, in the fbllowiﬁg order:

Ohio
Washington
Hawaii
Alaska
Nevada
- I13inois
Indiana
Oregon
Wisconsin
Michigan
‘California
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Return Procedures

As gquestionnaires were received by return mail they
were coded. Date of receipt of Principal and/or Elementary
Teacher Questionnaires was recorded. Running totals and
percentages of returns were kept. Returns were indicated

upon receipt for each school in the sample.

Follow-Up

A re-mail instrument (Appendix C, p. 278) was devel-
oped and sent to selected initial non-respondsnts. Addi-
tional questionnaires were re-mailed as required. Those
unable to participate in the study were removed from the
sample. A cover letter was included with the re-mail
packet (Appendix B, p. 256). Questionnaires returned after
follow-up were dated and recorded for later analysis in
Parts II and III of the National Elementary School Science
Study. Additional follow—up will be conducted of non-
respondents to the re-mail instrument and to selected
categories of respondents to the re-mail instrument. None
of these are reported in the present study;

Usable guestionnaires received by July 1, 1971 were
included in the analysis of data. Questionnaires received
after July 1, 1971 will be analyzed in Parts II and III
of the National Elementary School Science Study. Informa-—

tion on further follow-up and analysis is given in Appendix

107
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Phasing and Scheduling

The order of phasing and scheduling used for the

study was as follows:

Begin End Activity
1/1/70 1/31/71 Selection oi sample, printing
of guestionnaires
11/1/70 2/28/71 Preparation for first mailing
3/1/71 3/31/71 First administration of the
questionnaires
4/1/71 : 7/15/71 Follow—up activities and
analysis of Jdata
5/16/71 '8/1/71 Analysis of data

ANALYSIS OF DATA

In Chapter I, pp. 10 and 11, sixteen problems of the
study were described. Variables related to these sub-
problems were analyzed by use of percentage differences,
shown in Tables 5 through 90, pp. 162-248.
tion, selected variables were analyzed by use of chi
square for significance in relation to school enrollment
size as shown in Tables 2,3 and 4, pp. 1l47-162.

Stahdard computer érograms for frequency count and chi
square analysis were used. The frequency pProgram was used
to develop totals of responses to items in the two ques-—
tionnaires which required selection of one or more
choices such as the use or non;use of multiple textbooks,
single textbooks, or locally pPrepared curriculum materials.

Most of the data output was expressed in prercentages, for
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example, the percentage of teachers reporting that lack
of supplies and eguipment offered great difficulty to
effective science teaching and the percentage of princi-
pals reporting equipment and supplies were adequate for
certain gradellevel groups were computed. Data were
grouped by state and region.

The BMD02S program was used for +he chi square
analysis. For example chi square iests were applied.to
selected teacher respondent variables to determine if a
significant relationship existed between school size and
the selected wvariables. The chi sguare test was also
applied té principal respondent variables obtained from
One‘state in each of the two regions. The data collec—
tion and analysis of data Processes are diagrammed in

"Figure 3, p. 83, "Flow Chart of Pata Collection and
Analysis."
Variables were analysed for data from the pPrincipals?®
- and teachers' questionnaires for kindergarten through grade
eight. For purposés of reporting the present study in

Chapter IV, data were analysed for kindergarten through

grade eight.

RELTABILITY OF DATA AND ADEQUACY
OF SAMPLE SIZE

A determination was made of the adequacy of the sample

size and the number of responses. Response rates are

1310
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discussed in Chapter IV, pp. 90-S1. ror determination of
the adeguacy of the sample size, the following formula
was used to yield a confidence level for data used in
the analysis:
standard error = * 1.96vp(l-p)
N
where p = percentage of responses On

any variable

N = total number of Yesponses on
any variable

1.96 = constant for .05 level of sig-
nificance used in present study.
The formula was used with selected state, regional
and combined regional data ﬁo determine pOSsible ranges
of responses. Considering possible sampling error based
on number and distribution of returns, the probable ex-
treme confidence interval would be *5_ 0 percent. For
larce state, regional and combined regional data the
probable range of percentages of responsesS on given
variables was determined to be approximately x1.0 percent
if additional sampling had been ccnducted under the same
conditions as used in the present stuydy-
In some large states, if percent of returns was low
from very large cities compared with overal; returns for

that state, and if responses on given variables might

-have been significantly different from the remainder of
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the state, probable vafiation in responses was determined
to be ap§r0ximate1y £2.0 percen£. Chi sguare analysis
based on school enrollment size also tended-to confirm
that response variation would be low in these cases.

For small states the possibility of change in
responses is greater. However, trends indicated by the
data were probably accurate; but actual percentages of

responses on further sampling might vary considerably.

SUMMARY

A three stage sampling design was applied to randomly
Select a sample Of over three thousand elementary schools
in eleven U.S. states in two geographical regions. An
eleven page gquestionnaire was administered to princircals
of the sample schools. The principals randomly selected,
by thé-given method, one of their teachers who teaches
science. The Elementary Teacher Questionnaire of nine
pPages was administered to that teacher. One science class
of that teacher was randomly selected and data supplied
referent to that science class. Determination of respond-
ing and non-responding schools was made. Follow-up of
non-respondents was conducted.

Gathered data were coded and transferred to computer
cards. Analysis Was conducted by standard computer
programs. Program revisions were made as necessitated.

Data output was largely in the form of descriptive

12
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statistics. It was demonstrated that the regional sample
sizes were adequaté for the selected problems investigated
and that an increase in sample size would not appreciably

alter predictability. No inferences about causal relation-

ships were made.
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CHAPTER IV

ANALYSIS OF RESULTS

INTRODUCTION

The results of the status survey regarding the nature.
of elementary school science in eleven U.S. states within
two geographic regions are presented in *this chapter.
Data were gathered in relation to the sixteen sub-problems
enunciated in Chapter I, pp. 10-11. Responses from the
two survey instruments were obtained on a total of more than
600 variables;

Discussion of results is organized relative to the
eight aspects of the problem presented in Chapter I, p.
10. This is preceded by discussion of data related to
guestionnaire resp0n§e percentages.

Data reliability and sample adegquacy were digspssed
in Chapter III, pp. 84-86. It would appear that even very
large increases in sample sizes both for geographic Fegions
and for large states would not have resulted in appreciable
differences in the percentages shown in the regionai re—

sults. In the case of the very‘small states, Alaska, Hawaii

and Nevada, it is recommended that generalizations from the
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results in this chapter be made with caution and awareness
of the small sample size and numbers of schcols reporting.

This chapter is divided into the following sections:
Response Rate; Administrative Provisions for Elementary
School Science; Elementary Science Teacher Characteristics;
Elementary Science Materials, Equipment, Supplies and
Facilities; Elémentary Science Course Offerings; Patterns
of Elementary Science Teaching; Consultant Services and
Inservice Education jin Science; Barriers to Effective
Elementary Science Teaching; Teacher Satisfaction with
Teaching Elementary School Science; and Summary.

Data from the two survey instruments are described in
Tables 5 through 20, pp. 162-248, by use of percentage
differences.

‘Chi square values for selected teacher and principal
gquestionnaire variables are presented in Tébles 2-4, pp.
147-161. Only those data which were statistically signifi-
cant at the .05 level in relaticn to school enrollment size
are discussed in this chapter. Chi square values for
teacher questionnaire variables which were significant in
relation to school enroilment size are given in Table 3,
P. 153; and variables which were not significant are given
in Table 4,>p- 155. Table 2, p. 147, gives chi sguare

values for principal guestionnaire data from one selected
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state in each region: In@iana and Ofégon. Variables
significant at thé .05 1eTe1 in relation to school enroll-
ment size are discussed in this chapter. Chi square tables
referred to in this chapter do not include collapsed data.
Information on collapsed data can be obtained upon raguest
from the investigator. School enrolliment size categories,
after Blackwood (5) used in the analysis were: very small
size schools, less than 40 students; small size schools,

40 to 399 students; medium size schools, 400 to 792 students;

and large elementary schools, over 800 students.

RESPONSE RATES

The population of elementary schools in the eleven
states of the Far West and Central States Regions was
determined as 20,866 schools. The number of schools
randomly selected for the stratified sample was 3,342
schools. This represents approximately 16 percent of
the elementary schools determined as being in the two
regions. Overall, about one school in six was sent the
survey packet addressed by name, where available, to the
building principal. Responses had been received from a
total of 1,266 séiools for an overall response rate of
approximately 38 percené by July 1, 1971. The states in
order of response rate from high to low were: Ohio,

Washington, Hawaii, Oregon, Nevada, Indiana, Wisconsin,

‘ | 1186
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Michigan, Alaska, Illinois and California. By region the

- response rates for the purposes of this study were:

Central States——4l.l percent; Far West States--33.3 percent.
The total'numbers of principal and teacher questionnaifes
'réceived, the numbers of respective usable questi&nnaires,
and percentages of returns by state and region are .given

in Table 1.

The total number of usable Principal's Questionnaires

received by July 1, 1971 from which data were analyzed

was 1,185. The total number of usable Elementary Teacher

Questionnaires was 1,126. Tables 5 through 90, pp.162-

248, show the percentage differences obtained by analysis
of these data. Tables 3 and 4, pp.‘153—161h‘show chi

square wvalues obtained from an anlaysis of 815 Elementary

Teacher Questionnaires which were matched for school en-

rollment size data with the respective Principal‘s Question-—

naire from the same school.

ADMINISTRATIVE CEGANIZATION
AND SCHEDULING FOR
SCIENCE’
Data related to administrative provisioné of time,
organizational pattern and scheduling for elémgntary school
science are-given in Table 2, pp.147-152, and Tables 5

through 15, pp. 162-172..- Data are presented in relation

1) the portion of the school year science is taught
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as a definite part of the curriculum at each grade level;

2) the extent that schools were departmentalized for science
instruction; 3) the amount of time and number of periods
allotted to science instruction; and 4) science class

enrollments.

Portion of Year Science was Taught

Tables 5 fhrough 11, pp. 162-168, show that overéll,
about half the schools or more devote more than half a
year to science instruction as a aefinite part cf £he
elementary school curriculum. At grade one and above more
than 65 percent of all schools taught science as a definite
part of the school curriculum for at least half a year.
Overall, in relation tg grade levels reporting, the percen-
tage increased progressively by grade through grade six.
For grades three and above, less than five percent of the

schools offer no science at all.

Departmentalization for Science Instruction

Departmentalization for science instruction in one or
mére grades in each school was reported to vary from 27
percent in the state of the least reporting frequency for
this pracﬁice to 75 percent in the state reporting the
highest frequency. However, as shown in Table 12, p. 169,

——

most of the occurrence is accounted for by grades four
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through six. In grades four through six, two states
reported 50 percent or more departmentalization at the
sixth grade level and only one state reported no department-—
alization at any upper grade level. Overall, for the two
regions, departmentalization in the upper grades ranged
from 12.3 percent and 1l3.1l percent in grade four for Regions
I and II, respectively, to 23.2 and 21.2 percent, respec-
tively, for grade five and 34.6 and 24.2 percent, respec-
tively, in grade six.

Less than 9.0 percent in any state reportgd this
administrative practice in primary grades, and eight states

reported absence of this practice in one or more primary

grades.

Time and Number of Class Periods Allotted to Science

Instruction

Data from classes reported as randomly selected by
teachar respondents regarding the number of minutes per
week and ﬁumber of cléss periods per week allotted to
science instruction are given in Tables 13 and 14, pp.
170—171. On "a regional basis, approximately 63 percent
in the Far West States and 83 percent in the Central
States received science instruction three or more periods
per week. Moreover, science instruction was offered for
five periods per week in froix 35.1 to 57.4 percent of the

‘ iis
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sChopls in each of the Central States, and varied from
5.9 to 50.0 percent of the schools in each of the Far
West States.

The number of ciass Periods devoted to science per
week variable 17, Table 3, p. 154, was shown to be sig-
nifjcant based on school enrollment size. Collapsed data

for gxpected values >5, x§ = 30.01l, p < .001. Among

sma] ]l schools there was a greater tendency for five periods

of science instruction per week than in medium and large
sChopls. There seemed to be no well defined tendency for
other enrollment size groups.

The number of minutes per week the selected classes
weére given sciénce instruction varied from 30 minutes to
more than 240 minutes per week. A majority of the schools
in each region, 57.9 percent in the Central States and
55.9 percent in the Far West reported devoting 90 minutexs

OY more per week to science instruction.

o
SCience Class Enrollments

Teacher respondents in the two regions reported, Table

15, that 39.3 percent of the selected science classes in
the central States and 54.1 percent of the classes in the
¥ar west States had 30 or more ztudents per class. sour
states reported no selected class smaller than 20 or more

stugdents and in one state none of the selected classes

. Were reported as less than 25 cor more students.
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Table 3, variable 16, number of students in the
sampled class, x%s = 91.3. For collapsed data, expected
value >5, x2 = 79.1, p < .001. Examination of the data
showed that for large enrollment size schools approximately
60 percent reported 30 students or more in the selected
class. In small and very small schools, approximately
30 percent of the classes had over 30 students. However,
caution is expressed in relation to interpretation of
data for this variable. Obviously, a class size of over
30 students was highly improbable in very small schools.
Similar factors would also apply to many schools in the
‘small enrollment size category.

ELEMENTARY SCIENCE TEACHER
CHARACTERISTICS

Data related to characteristics of the reporting
teachers who taught science are given in Tables 16 through
28, pp. 173-185. Reference is also made in iéter;sections
of this chapter to patterns of science teaching,linservice
eéucation in science and other teacher—reléted variables.
Data are presented in this section regarding: 1) percentage
of male and female teachers: 2)-age and teaching experience;
and 3) academic background. It is to be noted that, ovérall,
98.6 percent of teachgr réspondents reported they we: =

employed on a full time basis. Percents of full time

iz1
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respondents by state are given in Table 16, p. 173.

Sex of Science Teachers

Of those teachers who taught elementary schéol science
59.6 in Region I and 50.4 in Region II were female. It
is to be noted that in some respects Table 16 shows a
relatively high percentage of male teacher respondents.
However, it is to be emphasized that approximately 68
percent of the teacher respondents were teachers in grades
four or higher and that principals wvere instructed to
randomly select one teacher from those teachers who taught
science in the selected school. As a consequence, the
percentages of male and female respondents seem compatibie
with generally known data.

Table 3, variable 1, shows that based on schocl en-
rollment size, x%2 = 15.9, .025 > p > .0l. An examination
of the data indicated that there was a tendency for medium
size schools and large size schools to have a greater per-

centage of male teachers than very small and small schools.

Teacher Age and Teaching Experience

Reported teacher age is shown in Table 17, p. 174.
Attention is directed to the large percentage of non-
respondents on this item compareé“;ith most other items.
The high percentage of non-—respondents was believed to hra

attributable, in part, to the format of this item on the

‘ 122
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 Elementary Teacher Questionnaire, Appendix C, p. 269. Due

to the location on the guestionnaire page, the item could
have been easily missed, especially by male respondents.

Of those reporéing age, approximately 48 percent of
the teacher respondents in Region I and 50 percent in
Region II were 30 years of age or older. Respectively by
regions those reporting an age of 50 years or more were
13.5 percent and 11.7 percent. In Region I 32.1 percent
reported an age of under 30 years and in Region II 24.3
percent indicated under 30 years of age.

In comparison, Table 18, p. 175, indicates that 62.5
percent of the teacher respondents in Region I had less
than 10 years elementary school teaching =xperience and
36.2 indicated less than five years elementary teaching
experience. For Region II, 59 percent repoxrted less
than 10 years experience and 28.5 reported less than 5
vears elementary experience. Further comparison with
Table 1%, p. 176 , indicates that the years shown forx
experience in teaching elementary school science closely
parallel the &ears of elementary school. teaching expériepce
given in Table 18.

However, Table 20, p. 177, shows a pattern that the
teachers had had less experience within th2ir present

school systems. In Region I, 23.6 percent had 10 or more
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yvears teaching experience within the present system, where-
as 37.0 percent reported 10 or more years of elementary
teaching experience. For Region II, 26.8 percent reported
10 or more years in the present system and 41.0 percent
reported 10 Or more yeafs of elementary teaching experience.
Overall, the vast majority, more than 80 percent in
both regions, had no secondary school teaching experience
as shown in Table 18, p. 175. Of those indicating some
secondary school teaching experience, most of the respon-

dents indicated less than five vears.

Academic Background cf Elementary Science Teachers

Data relative to academic degrees and undergraduate
and graduate credit hours in science and science eéucation
are presented in Tables 21 through 28, pp. 178-185, In
Region I, approximately 96 percent of the teacher respon-
dents had a bachelor's degree; more than 25 percent had a
master's degree and approximately 30 percent were enrolled
in a degree programe. In Region II, the respective responses
were approximately 98 percent with a bachelor's, 23_percent
with 2 master's and 19 percent enrolled in a degree.program.
In three states. all respondents had earned bachelo?'s
degrees and in three staztes mcre than 30 percent had earned
a master's degree. Respondents in four states reported

doctor's degrges . 124
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Table 3, p. 153, shows variable 2, x5 = 15.01. Col-
lapsed data for expected values >5 gave X% = 14.4,-p <
.001. Teachers who reported having earned a master's
degree tended to teach in medium and large schools.

Reported data on undergraduate background in biological
sciences, physical sciences, earth sciences, mathematics,
science teaching methods ‘and student teaching in science
for the responding teacheré is presented in Tables 22
through 27, pp. 179-184, respectively. In both regions,
approximately 58 percent or more reported four or more
semester credit hours of biological and physical science.

In contrast, approximately 28 percent and 34 percent re-
ported four or more credit hours of earth science and
mathematics at the undergraduate level. Those reporting
four or more credit hours in science teaching methods
and student teaching in science were approximately 15
and 15 percent, respectively in Region I and 17 and 11
percent in Region II.

For backgrcund in biological sciences«and physical
sciences, variables 3 and 4, Table 3, x3,= 23.57 and
24.94, respectively. Data for variable 3, bioiogical
sciences, colliapsed data for expected values >$, x§ =
14.34, .10 > p > .05; and for variable 4, physical sciences,
collapsed data for expected values >5, X3 = 21.80, .01 >

p > .005. 1In both cases, a tendency existed for teachers
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reporting 13 or more undergraduate credit hours to be as-
sociated with medium and large schools. This was particu-
larly apparent in the case of physical science credit
hours.

For graduate level credit hours, teacher responses are
given in Table 28, p. 185. It is readily apparent in the
sciences that a minimum of 70.5 percent dc not report any
graduate credit in the specific science areas shown. In
Region I, approximately 90 percent report no graduate
credit in three of the four areas. A comparison with
séience education credit hours, shows that 78.4 percent in
Region I and 635.3 percent in Region II report no graduate
credit hours in science teaching methods or science educa-
tion.

Table 3, variable 5, background in graduate science
eGucation, gives x5 = 23.9; collapsed data yield X2 = 16.10,
.005 > p > .001l. Teachers reporting four or more graduate
credit hours of science teaching methods or science educa-
tion tended to be associated with medium and large schools.

ELEMENTARY SCIENCE MATERIALS,
EQUIPMENT, SJPPLIES AND
FACIYITIES

Data related to elementary school science materials,

science equipment, science sup»wlies, and facilities for

science instruction are given in Tables 29 through 48,

12¢€



101
Pp. 186-205. Some of the data is interrelated with informa-
tion on science course offerings and will be presented in
the discussion of that topic. The present section presents
data concerning science budgets, adequacy of science sup-
plies and equipment, availability of certain types of
special scienée facilities and audio visual aids; avail-
ability of certain types of clasérooms for science instruc-
tion and the availability and usage of certain instruc-

tional materials such as textbooks and laboratory manuals.

Budgets Zoxr Science Equipmeht, Supplies and Facilities

Table 29, p- 186, presents a ccmposite vi.w oOf
budgetary provisions for science instruction as reported
by principals in the responding =alementary schools. In
both Region I and Region II, approximately 47 percent of
the schools reported an annual budget for science equip-
ment. In =h= case of science supplies, 51.4 percent in
Region I and 64.3 percent in Region II reported an annual
budget. It is also noted, however, that 75.6 perxrcent of
Region I respondents and 81.3 percent of Region II respon-
dents indicated that teachers in that school were permitted
to purchase equipment anrd supplies periodically throughout
the year. It appears that some schools do not designate
specific budgets for science eguipment and/or supplies.

Instead, these items are part of a general school budget

127




102

for all curricular areas, or segments of elementary school
areas.

Also shown in Table 29 was the reported use of NDEA
funds for science equipment. A distinct difference is
seen in the percentages reporting use of these funds for
equipment in the two regions. In Region I, 66.2 percent
reported use of NDEA funds for equipment, 47.8 percent of
them having used these funds since September 196%. In
contrast, 49.8 percent of the principals in Region ITI
reported use of NDEA funds for equipment, 28.1 percexnt
since September 1968. With increased percentages for those
not reporting use of ESEA, a similar pattern is seen in both
the use of ESEA funds for equipment and usage since 1968.

Although facilities will be referred to later, it is
appropriat2 to note use of NDEA funds for facilities. In
both cases, over 84 percent d4id not report use of the funds
for science. Again, the percentage not reporting use of
the funds is greater in Region II. It is of intérest to
note that in a companion secondary schocl science study
by Chir (12) similar regional differences were found in the
reported use of these two federal sources of funds for
science instruction by the secondary schools in the same
two regions.

Tables 30 through 33, pp. 187—-190, present the levels
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of adeguacy reported to have existed for supplies and
equipmert. Notice that Tables 30 through 32 are data ob-
tained from principal respondents and those in Table 33

are obtained from teacher respordents. Comparing by
regions, very little difference is seen in the éercentages
reported. Most values given are approximately #*2 percent
for a particular category. For adequacy of supplies in
Region I, 44.9 percent reported adeguate at the kindergarten
leve;; 51.0 percent reported adeguate in grades one, two
and three; and 51.0 percent reported adegquate supplies in
grades four, five and six. For Region II, these values are
'41.9 adequate in kindergarten; 49.5 in grades one, tw

and three; and 50.7 in grades four, five and six. In

both regions, the percentages which reported adequate
supplies were lowest at the kindergarten level.

An examination of the data shows that at all grade
levels more than 33 percent of the principals reported
both eguipment and supplies &s inadequate or completely
lacking. For regional data on eguipment, Tables 30
through 32 show that the percentages reporting adequate
equipment are all less than the percentages reporting
adequate supplies, except in Region I, grades four,
five and six, where reported percentages are approximately

the same. For equipment there is an increment with each
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grade level group in the percentages reporting adequate.
-Combining the categories inadequate and completely
lacking, it is seen that more than 33 percent reported
inadequate or completely lacking at all levels and for
both equipment and supplies.

The teacher respondent data, Table 33, ¢ s that more
than 47 percent of the science teachers reported that eqguip~-
ment and sﬁpplies for science demonstrations and experiments
were inadequate or completely lacking. Comparison of
Tables 30 through 33 shows a higher percentage of teachers
than principals reported that equipment and supplies were
inadeguate or completely lacking.

Table 3, variable 13, x§ = 18.34, .05 > p > .025. With
collapsed data, expected value >5, x> = 11.8, .025 > p > .0L.
There appears to be a significant associafion of teachers

who reported adequate equipment with medium size schools.

Availability of Special Science Facilities

Tables 34 and 35 report data on certain special science
facilities and certain audio-visual aids available for
science instruction. Ccmparison of the two tables shows
that more than 75 percent of the schocls, by region,
reported that none of the selected special science facilities
were available; whereas, the vast majority had inost of the

selected proijectors; phonographs and recorders available.
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However, in the case of opague and microprocjectors
differences were noted. Variable 14, Table 3, x% = 19.21,

p < .00l. An association was indicated between the
availability of an oraque projector and medium and large
siie schools. In the case of microprojectors, a much
smaller percentage than the awvailability of other projectors
was noted in both regions; however x§ = 21.04, p < .001,

and an associaticn existed with large schools.

Types of Classrooms Available for Sci i1ce Instruction

Principal and teacher respondent data for the type
of classroom in which science was taught are given in
Tables 36 through 39. Principals reported according to
the type of classroom predominantly used for science at
particular grade levels. These data are given in Tables
36 through 38, pp. 193-195. Teachers responded in terms
of the type of classroom they generally used to teach
science to the randomly §elected science class. These
data are given in Table 39, p. 196. For regional data,
approximately 64 percent to 83 percent ?fithe schools
reported the tse of regular clasérooms %iéh no special
facilities for science, kindergarten throﬁgh grade six.
One exception, grade six, Region I, is noted. There,
almost half, 49 percent, reported use of a classroom
with no special facilities for science.

Q 1l31
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Teacher respondents indicated that classrooms with
portable scienqe kits or other special facilities were used
in 61.2 percentlof the selected classes in Region I and
72.5 percent in Region TII.

Table 3, variable 19, x%, = 29.72, .005 > p > .001.

A greater proportion of large size schools had special

science rooms than did medium, small or very small schools.

Textbook Usage for Science Instruction

Data related to practices concerning adopticn and usage
of textbooks are given in Tables 40 through 44, pp. 197-201 .
Except for the kindergarten level, the most fregquent practice
reported for all grade levels, by regions, was the adoption
of a single science textbook series. 1In Region I, from
48.6 percent to 64.2 percent reported adoption of a single
Fext. In Region II, the percentages ranged from 44 .0 to
50.9 percent. The next most frequent practice reported by
principals was multiple textbooks used in grades one through
six in Region II, and grades three through six in Region
T. For kindergarten the most frequently reported practice,
34.5 percent, was no science textbook series adopted
for Region I. For kindergarten in Region II, the most
frequehtly reported practice, 29.3 percent, was adoption
of a single textbook.

For both regions only about five to seven percent of
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the principals -reported their schools did not adopt a
science textbook series.

Teacher respondents also indicated a single textbook
was frequently used with the selected class. In Region
I 44.5 percent and in Region II 27.8 percent. Multiple
textbooks were reported as 19.0 and 28.5 percent, res-
pectively; single textbook including laboratory manual
were 19.1 and 21.1 percent, respectively; muitiple text-
books including laboratory manuals were 10.0 and 19.4
percent, respectively, and locally prepared materials were
24.7 and 35.5 percent in Regions I and II, respectively.

| Although it must be realized that a teacher responding
could correctly have. indicated usage of more than one
curriculum material type, combining all categories of
textbook usage results in a realization that textbooks
in various formats were extensively adopted for science
instruction in Loth regions.

In Table 3, variables 20 and 21 show chi square
values respectively of X% = 21.50 and x3%; = 59.52. Al-
though caution is suggested due both to the percentage
reporting and to the fact that respondents were givén no
directions to order or rank texts listed on the teacher
questionnaire, some observations can be made about users

who listed three or more curriculum materials. Those
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listing supplementary type materials tended to be
associated with l;rge schools; those listing basic texts
as a third curricélum material used with the selected
class appear to be associated with middle size schools;
and those listing more recently published materials as

a third curricular item are associated with medium and

large schools.

SCIENCE COURSE OFFERINGS

In addition to textual curricular materials, the
collected data included information on the use of science
course improvement project materials. These materials are
discussed in this section because their use generally in-
volves instruction in the particular curriculum of the
specific science course improvement project. The extent
to which these materials were used in the selectead science
class was also surveyed, but is not reported in the present
study.

Tables 44 through 49, pp. 201-206, present data rele-
vant to the present study. Attention is also directed
to Table 49 concerning teacher experience and training in
science course improvement projects. The data are
discussed by science course improvement project in the

following order: SCIS, ES3, S—-APA, and others.
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Science Course Improvement Project (SCIS)

Overall, no more than 4.2 percent cof the principals
reported, Table 44, use of SCIS materials at any grade
level in the two regions. The range was from .5 percent
at the sixth grade level in Region I to 4.2 percent at
the first grade level in Region II. The most prevalent
usage was in the primary grades, which is consistent with
the development of the SCIS progiram. The values presented
in Table 48, p. 205, for teachers using SCIS materials
with the selected class seem consistent with those given

in Table 44.

Elementary Science Study (ESS)

Table 45 indicates that the highest percentage of
usage was reported in Region I, with the highest percentages,
4.0 and 4.5, being indicated at grades four and five. 1In
Region I there was also a grade by grade increment in per-
centage reported until grade six. Although with reduced
percentages, the trend was apparent in Region II data.
Again the pattern of teacher usage of ESS materials,
Table 48, with the selected c¢lass apgpears consistent with

the data reported by principals.

Science--A Process Approach (S-APA)

S—-APA materials were the science course improvement

project materials most frequently reported, overall, by -
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regions, Table 46. The highest percentage, 11.3 percent,
was reported at the kindergarten Hevel. The next highest,
9.0 percent, was als< in Region II at the third grade level.
The lowest percentage reported was 2.9 at the sixth grade
level in Region I. Generally, repofts of S-APA materials
usage were higher at each grade level in Region II. The

Region II percentage was also higher, 7.2 percent as com-

pared with 5.7 percent, for teacher respondents, Table

48.

Other Science Course Improvement Project Materxials

Because of the overall low incidence of reporting,
all other science course improvement projects were grouped
o0 present a composite analysis of reported usage in Table
47. The percentages for Region I, except in kindergarten
were appioximately 3 or 4 percent and approximately 2 or
3 percent for Region II.

At this juncéure it is relevant to note Table 49,
which shows that for regionél data, 87.4 percent in
Regicn I and 84.6 percent iL Region II of the teacher
respondents did not report any teaching or workshop
experience with science course improvement project

materials.
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PATTERNS OF SCIENCE
TEACHING

Several types of data of intereét are included in the
present section of this chapter. Data from both principal

and teacher respondents are included and are presented in
Tables 50 through 68. Discussion is given in the following

sub-sections: 1) patterns in curricular areas related to
science instruction; 2) teaching roles for science instruc-

tion; and 3) learning activities.

Patterns in Curricular Areas Reliated to Science Instruction
Those data from the responding schools which relate to
general aspects of the curriculum included in the survey ars
discussed here. The data ascsist in an examination oi tha
relationship of selected aspects of the total school picgram
to the science program. Discussion of significant dif-
ferences associated with school enrollment size #re not
included in the present study.
Table 50 shows that the majority of schools, 40.9 per-
cent in Region I and 44.0 percent in Region II, reported
use Of definite procedures for identiliying children with
special intexests, aptitudes or t2lent ia any curricular
area in their school. Iiowever, in the area of science,
it was found that 16.4 percent in Region I and 16.8 percent

in Region II reported use of definite procedures for
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identifying children with special interest in science.

The relationship of the patterns of instruction in
three curricular areas to science instruction were also
surveyed: environmental and/or conservation education,
health and narcotics or drug abuse education. Of par-
ticular interest is data related to environmental and/or
conservation education, Tables 51 through 56. A large
majority of schools in both regions, 79.9 and 88.5 percent,
respectively, Table 51, reported that environmental and/or
conservation science was taught. The availability of
facilities such as outdoor education laboratories, school
farms or school forests was reported by 42.5 percent in
Region I and 48.6 percent in Region II.

Tables 52 through 57 present findings on the teaching
patterns reported for environmental and/or conservation
education, kindergarten through grade six. The highest
percentages, approximately 30 to 40 percent were reported
for the pattern of teaching environmental and/or conservation
science with elementary school science. The next most
frequent pattern, approximately 20 to 29 percent reported,
was teaching environmental and/or conservation science with
two or more subjects including science in kindergarten
through grade six. It should be noted, Tables 52 and 56,

that small percentages, approximately 2 tco 7 percent,
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reported teaching environmental and/or conservaticn science
as a separate subject and less than one percent reported
teaching environmental and/or conservation science with

two or more subjects excluding science.

In the case of healih, taught with elementary school
science, Table 57, the practic. was more frequently
reported in Region I than in Region II for all grades.
Although less frequently reported in kindergarten, the
range for grades one through six was relatively small,
33.7 percent to 37.7 percent in Region I and 19.4 percent
to 22.6 percent in Regiocn II.

~Table 58 shows reported percentages for schools
indicating that narcotics or drug abuse =aducation was
taught with science. The ranges for Region I were 6.3 to
19.2 percent, with increments from kindergarten through
grade six. The reported percentages were somewhat less
in Region II with a range from 5.5 percent in kindergarten

to 15.7 percent in grade six.

Teaching Roles for 3Bciencs Instruction

Data were obtained from principals’' guestionnaires on
who teaches science to children at each grade level. Seven
major teacher roles were identified. Reported percentages
for each of these patterns are given in Tables 59 through
65. Table 66 shows which of these patterns was yeported

by the teacher respondent as her role with the selected
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class. By considerable ambunts, the highest percentages
of principal respondents reported that elementary school
science was generally taught by a classroom teacher with
no help from an elementary science specialist or con-—
sultant, Table 59. This was the pattern for both regions.
Reported percentages were also highest in the primary
grades for both regions. Table 66 indicates comparable
findings among the teacher respondents. In Region I,
55.1 percent and in Region II 56.8 percent indicated that
their role with the selected class was that ©of a class-
roomn teacher with né help from an elementary science
specialist or consultant.

Table 66 also shows that the next highest percentages
for teacher respondents, 1l6.3 percent for Region I and 14.9
percent for Region II was for the pattern in which a regular
classroom teacher taught science for other teachers. As
would be anticipat=d, since both the principal and teacher
respondents were located in the same school, Table 60 shows
this role to be the one with the next highest percentages
reported by principals for the fifth and sixth grade
levels. Principals reported the practice much less
frequently for kindexgarten through grade six.

Special science teachers on the school staff, Tables

61 and 66, were also more freqgquent.ly reported at the upper
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grade levels. Of the teacher respondents, approximately
10 percent in bkotn regions indicated they were special
science teachers on the school staff.

Tables 63 and 66 show that relatively few principal
and teacher respondents, approximately 3 to 6 percent and
1 to 2 percent, respectively by regioﬁs, reported that
science was taught by a classroom teacher with help of an
elementary science'specialist or consultant on the school
staff. However, Tables 64 and 66 show that this pattern
of help of an elementary science specialist or consultant
from the central office staff was more frequently reported,
approximately 8 percent in both regions for teacher res-—
pondents. Principals in Region I reported the practice
ranging from approximately 8 to 11 percent for kinder-—
garten through grade six; for Region II, approximately 11
to 13 percent.

For the responding teachers' role in the sampled
class, variable 18, Table 3, x%, = 57.1. For collapsed
data, expected value >5, x5 = 37.5, p < .001. A greater
proportion of small and very small schools than medium
schools had teachers who taught science with no help
from an elementary science specialist or consultant.
Also, a greater proportion of large schools than medium,

small or very small enrollment csize schools had teacher
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respondents who reported their role was a special science
teacher on the school staff.

Educational television was reported, Table 65, by
Region I principals as varying in availability from ap-
proximately 16 to 25 percent from kindergarten through
grade six. Region II principals reported educational
television availability as varying from approximately 26
through 40 percent from the kindergarten level through
grade six. However, Table 66 shows the percentage of
teacher respondents indicating that they were classroom
teachers who coordinated science instruction with educa-
tional television was much less and approximately the
same in both regions, 4.1 percent and 4.7 percent, res-
pectively. It is probable that principal respondents
were simply indicating that various types of science
television programs were available.

Table 67 shows that the most prevalent practice
reported by teacher respondents was teaching science as
a separate subject. In Region I 55.1 percent and in
Region II 48.4 percent reported the practice. By regions,
approximately' equal percentéges, 23.1 and 24.6, reported
the separate and incidental pattern and similarly 8.2 and
7.0 percent for the integrated and incidental pattern. For
those reporting that science instruction for the selected

class was integrated with another subject the percentages
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were 8.1 in Region I and 12.4 in Region II.

Learning Activities

Teacmer respondents were asked to rank the three
learning activities thaﬁ they us=2d most often with the
selected science class and to indicate all other activities
used. Table 68 indicates by region the percentages of
teacher respondents which assigned each rank to the
activities. Clearly, lecture~discussion was the most
frequently used activity. In Region I 54.9 and in Region
II 44.4 percent ranked lecture-discussion as the most often
used activity. If all responses for this item are combined,
it can be seen that 80.8 percent in Region I and 79.3 per-
cent in Region II reported use of lecture-discussion as a
learning activity with the selected science class.

Science demonstrations were ranked as most often
used activity the second highest percentage of times and
were most frequently reported as the second most used
activity. In Region I, 1l1.4 percent and 31.9 percent
ranked .science demonstrations as most often used and
second most used, respectively; for Region II the per-
centages were 12.4 and 22.3, respectively.

All activities were reported used to some extent.
However, it appears that auto-tutorial and programmed

instruction activities were very infrequently used.
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ACONSULTANT SERVICES AND
INSERVICE EDUCATION

Data related to several categories of consultant
services and inservice education are included in this
sgction. Percentages of principal responses concerning
availability and usage of various types of consultant
services and inservice education activities are discussed.
Teacher responses concerning their reported use of the in-
service education opportunities are also discussed. This
section is divided into two sub-sections: 1) Consultant
Services, and 2) Inservice Education. The data are pre-
sented in Tables 69 through 88, pp. 227-246. Attention is
also directed to the sub-section, Teaching Roles for
Science Instruction, pp. 1132-117, and Tables 59-66 for

related information on consultant sexrvices.

Consultant Services

Principals in both regions reported, Table 69, that
consultant or supervisory help was available in about:half
the schools; slightly less for Region I, 50.6 percent re-
ported, than for Region II, 55.3 percent reported. Of the
six catecories given for consultant service types, the
most frequently reported, Table 70, for both regions was
an elementary science consultant, supervisor or specialist.

This type of h¢lp was reported by 15.3 percent and 18.2
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percent of the Region I and Region IT principals, respec-—
tively. Approximately eqﬁal percentages, 13.5 percent and
13.1 percent respectively, reported availability of a
general elementary supervisor with only general knowledge
of science. Some differences between regions were re-
ported for two cother categories, availzbility of a class-
room teacher with épecial training or competence in science
and availability of a high school science teacher. Region
II reported more occurrence, 12.9 percent compared to
9.9 percent for the former practice; and Pegion I re-
ported more occurrence, 1l2.4 percent conpared to 8.5 per-
é@nt, of the latter practice. It is to be noted that
principals were able to indicate availability of more than
one type of service. Conseguently, the total percentages
reported in Table 70 will exceed those 7Jjiven in Table 69.
Tables 71 through 77 indicate the extent to which
principals reported utilization of all types of consultant
services by teachers at each grade 1evei in their school.
Overall, in Loth Region I and Region II, consultant ser-
vices were rarely cr never used in a majiority of the
schools reporting at all grade levels. Relatively small
percentages, about equal in both regions, reported even
occasicnal usage of consultant help. These data are

generally supported by Tables 78-87 which show reported
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percentages of fredquency cof use of the various service
types by grade level groups. However, the very often
categories in Table 81 for providing materials se=m higher

than the previous Tablés would indicate they should ke.

Inservice Educaticn

Principal data concerning availability of opportunicies
for science inservice education are given in Table 87. Per-—
centages of responses of teacher participation in science
inservice education opportunities since September, 1968 are
presented in Table 88. Immediately apparent is that at
their highest level, teacher participation percentages are
less than half of the reported availability and for some
categories it is less than one-fourth of the availability
prercentages. For example, tha most frequently available
and used were teachers' meetings. In Region I 79.6 percent
and in Region II 75.6 percent of the principals reported
that teachers' meetings on science education were available.
However, only 35 perceﬁt in Region I and 30.8 percent in
Region II of the teachers reported participating in
teachers' meetings on science since 1968. This was also
about the same fcr elementary science workshops. For
elementary science courses a éreater disparity can be
seen. Availability was reported by 61.7 percent and 80.2

. . . .3 .
percent of the principals in Regicns I and II, respectively.
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Teacher usage was 13.0 percent and 20.1 percent respectively.
Availability and usage of elementary science courses,
elementary science workshops and scicence television and
radio programs wore greater in Region II than in Region I.

Table 3 shows that variables 6 to 12 were associated
with school size. All of these were associated with medium
and large enrollment size schools. For collapsed data,
expected values >5 the following wer= obtained: variable
6, xt = 10.9, .05 > p > .025; variable 7. X2 = 8.9,
-10 > p > .05; variable 8, x2 = 9.1, .10 > p > .05; vari-
able 9, x2 = 11.8, .025 > p > .0l; variable 10, x2 = 9.8,
.05 > p > .025; variable 11, X2 = 9.21, .10 > p > .05;
variable 12, x2 = 12.9%, .025 > p > .0l1. OFf these, the fol-
lowing were significant at the .05 level: teachers'
meetings, elementary science workshops, visitations and
demonstration teaching, and other inservice science
education programs.

BARRIERS TO EFFECTIVE
SCIENCE TEACHING

Teacher respondents were asked to indicate the degree
of difficulty which certain factors offered to effective
science teaching in their school. Table 89 presents the
percentaues indicating each level of difficulty for the
factors given. It is apparent that for all but four of

the factors in both regions, approximately 50 percsnt or
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more of the teachers reported that these factors offered
some oxr gfeat difficulty to effective science teaching.
Further, several factors were reported as offering great
difficulty to effective science teaching by about 20 to 29
prercent of the teacher respondents. For Regions I and II
respectively, these rercentages. for great difficulity
were : inadequate room facilities, z3.0 and 22.1l; insuf-
ficient funds for purchasing needed supplies, equipment
and appropriate reading materials, 26.2 and 29.0; lack of
adequate consultant services, 26.6 and 29.0; and lack of
inservice opportunities, 23.3 and 21.1. In Region II, for
great difficulty, teachers do not have sufficient science
knowledge, 19.9 percent, and not enough time ito teach
science, 24.6 percert, also fit into that range.
TEACHER SATISFACTION WITH TEACHING
ELEMENTARY SCHOOL SCIENCE

Tabie 90 shows the percentages of teachexrs reporting
certain degrees of satisfaction with teaching elementary
school science. It can be seen that 41.3 percent of the
Region I teacher respondents reported they were very dis-
satisfied, dissatisfied or neutral about teaching elemen-
tary school science. For Region II, the percentage was
47.2 of the teachers. Those reporting satisfied or very

satisfied in Regions I and II respectively were 58.3 and
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52.9 percent.

SUMMARY

Areas listed on p. 89 were analyzed in this chapter.
Differences hetween regions, states and school enrollment
size groups were Found. An analysis of results of the
status survey regarding the nature of elementary school
science in eleven states within two geographic regions
has shown that diversity exists for a large numbker of
variables examined in relation to the problems and sub-
problems of the study. Conclusions based on analysis of

these data and recommendatins are given in Chapter V.
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CHAPTER V

SUMMARY AND CONCLUSIONS

INTRODUCTICN

In this chapter <he study is summarized, and conclusions
from major findings of the study are stated. Due *o the
large number of variables reported in the study, tiie guan-
tity of tabulaxr data presented and the number of results of
the study, no attempt is made in this chapter to compre-
hensively reiterate material presented in the previous
chapter. Only outcomes of the study considered by the in-
vestigator to be of particular educational or statistical
significance will be discussed here. For greater detail
on specific results of the study, the reader is referred
to Chapter IV. Recommendations are presénted in Appendix

E, p. 282.

SUMMARY j\

The major prcblem of the study was to obtain informa-—
tion about the science teaching practices, procedures,
policies and conditions Prevailing during the 1970-1971
school year in the public elementary schools in two geo-
graphic regions of the United States. Sixteen sub-problems

i50
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related to elementary school science Programs, science
budgets, science faculty, instructional procedures in
science and science facilities were investigated.

The design of the study includ=d a three stage
sampling procedure to randomly select a sample of over
3,000 elementary schools in the eleven states of the two
geograr-hic regions. Two structured guestionnaires were
sent to principals of the randomly selected schools.
Principals randomly selected one of the teachers who
taught science in their school to receive the teacher
guestionnaire. One science class was randomly selected
by the teachers to obtain certain data for the teacher
Juestionnaire. Determination of responding and non-
responding sch2cls was made. Follow-up was conducted.

Analysis of the data was conducted by standard com-
puter programs. Much of the data output consisted of
descriptive statistics.' Chi sguare analysis was made
where appropriate. The regional and larée state sample
sizes were determined to be adequate. No inferences about
causal relationships were made.

No generalizations are intended beyond those *that can
be stated relative to the principal and teacher respondents
from the sample.

CONCLUSIONS
Outcomes which the investigator considered to be major

are included here. Numerous otheﬁig%idings were made and
o,
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are reported in Chapter IV. Conclusions in this chapter
are organized under the following sections: 1) Conclusions
Related to School Geographical Location, 2) Conclusions
Related to School Enrollment Size, and 3) Conclusions
Related to Trends in Elementary School Science. Majur
findings in each of these chapter sections are discussed
“n the following subsections: teacher preparation,
elementary school science practices and funding for
elementary schocl science.
CONCLUSIONS RELATED TO SCHOOL
EOGRAPHICAL LOCATION

This section presents major findings in the areas of
teacher preparation, elementary school science practices
and funding for elementary school science as they related
to the geographical location of the schools from which
principal and teacher guestionnaires were received. For
purposes of the study, schools were grouped into two
geographical regions: Region I, the Central Stutes, and
Region II, the Far West States. Schools in the states of
Illinois, Indiana, Michigan, Ohio and Wisconsin comprised
the Central Region and =schools in Alaéka, California,
Hawaii, Nevada, Oregon and Washington comprised the Far
West Region. Great similarities were found in the data

from schools in the respective regions and states. Certain

significant differences were also found. Both significant
Q . e
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differences and similarities are discussed below.

Tecacher Preparation

Similarities and differences in teacher preparation
at the undergraduate level, graduate level and inservice
education levels are presented as they related to regional
findings and to state findings.

Regional Similarities and Differences
in Teacher Preparation

The following similarities in Regional data were

found for the undergraduate level science preparation of

the elementary teachers who taught science:

1. Overall, teacher preparation in terms of undergraduate
senester hours in the sciences was low for both regions.

2. In the biological sciences, over 50 percent of the
respondents in both regions reported six semester
credit hours or less.

3. Preparation in other science areas was even lower than
in the biological sciences.

4. Over 70 percent reported six credit hours or less in
physical sciences.

S. Over 70 percent of the teachers in both regions reported
less than four hours credit in eaxrth science.

6. Six hcurs or less in mathematics was reported by more

than 65 percent of the teachers in both regions.
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7. Over 80 percent reported three hours or less in
science teaching methods.
8. About 35 percent or more reported no credit hours in

science teaching methods.

Regional similarities were also found in regard to
graduate preparation. It should be recalled that for
analysis in the present study a criterion of only one
Oor more semester hours credit was used. The regiénail
similarities in graduate preparation in science and
science education were the following:

l. Graduate level preparation in the sciences as shown
by reported semester hours credit in the sciences was
very low.

2. At least 80 percent of the respondents in both regions
reported no graduate hours in biclogical sciences.

3. At least 85 percent reported no graduate physical
science or no earth science.

4. More than 70 percent reported no graduate preparations
in mathematics.

5. Approximately two-thirds reported no graduate level
courses in science esducation or science teaching

methods.

The following regional similarities were found re-—

garding the academic degrees reported by teacher

O
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respondents:
1. Almost all of the teachers in both regions had com-
pleted a bachelor's degree.
'

2. About half of the respondents had completsd or were

enrolled in a graduate degree program.

Regional similarities were also found for teacher
preparation in relation to science course improvéﬁent
projects. Almost 90 percent of the teacher respondents
did not report attendance at a workshop or institute on
science course improvement projects.

To summarize regional similarities, the level of under-
graduate, graduate and science course improvement project
preparation was low in both regions. This was especially
true in the science teaching methods, earth science and
science course improvement project areas.

Within this overall pattern of low preparation,
some differences were found between the respondents of
the two regions. Of interest were the following difference.:
l. Graduate preparation in all science and science educa-

tion areas was lowest in the Central States.

2. LLess than half as many Central States as Far West

States teachers reported graduate work in biological

‘'sciences.

3. About two-thirds as many:fﬁg;ral States teachers as
wid
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Far West teachers reported graduate hours in physical
sciences, earth sciences, mathematics and science

education.

Some regional differences were found in the preparation
of responding elementary tcachers who taught science as
shown by participation in science inservice education
activities. Of interest were the following differences:

l. Participation in Elementary Science Courses and
Elementary Science Workshops was highest in the Far
West Region.

2. The most frequently reported science inservice educa-

tion in the Central States was teachers' meetings.

For regional data, it can be concluded from the above
that major findings of the study were related to academic
preparation in science and science education of the
teachers who taught elementary school science. It is
apparent that almost all of the teacher irespondents in
both regions had completed a bachelor's degree and about
half had completed.or were enrolled in a graduate degree
programe. However, the overall level of preparation in
the sciences and science education was low. In both
regions, at least half the teachers had the equivalent

of two courses or less in biological sciences. For other
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content areas the preparation level was less. Most im-
portant, science education was found to be an area of
particular weakness. More than one-third of the respon-
dents reported no credit hours in Science teaching
methods.

State Similarities and Differences in
Teacher Preparation

The overwhelming pattern of similarity shown in
teacher preparation in the two regions was repeated among
the states. The overall preparation in the sciences
and science education was low. The reader is reminded
of the cautions given in Chapter IV concerning interpreta-
tion of the data from respondents in the individual states.
As a consequence the differences are only reported in
terms of the larger states, California, Iklincis, Indiana,
Michigan, Ohio, Oregon, Washington and Wisconsin.

The overall pattern of similarity previously reported
in Chapter V continued in the states; hoWever, the fol-
lowing differences were noted:

1. A higher percentage of teéchers in the individual
states of the Far West Region than of the Central
Region reported one or more graduate credit hours
in science and/or science education.

2. The individual states, Indiana and Ohio respectively,

reporting the highest and lowest percentage of teachers
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with masters degrees, were both in the Central States.
3. Oregon teacher respondents reported the highest level
of participation in workshops or institutes on science
course improvement projects. _ .
4., California reported the least participation in work-
shops or institutes on science course improvement
projects.

Summary of Geographical Similarities ana
Differasnces In Teacher Education

To summarize findings on teacher rpreparation related
to regional and state data, the most significant finding
was the similarity in the different geographical areas.

A few cdifferences were found. However, it seems to be
clearly shown that the general level of preparation in
science and science educetion was low. Reinforcement of
this conclusion is found in the fact that teachers in
both regions strongly indicated that both lack of science
knowledge and lack of science methods were harriers to
effective science teaching. When the real percentages

of teacher responses are ﬁonsidered ~he act:ial differences

ba2tween regions and/or states is very little.

Elementary School Science Practices

Geographical similarities and differences in elementary

school science practices were also found. These are
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discussed below in relation to school organizational
practices, practices for science instruction, and practices
regarding facilities for science.

Geographical Similarities in School
Organizational Practices

The two regions reported generally similar administra-
tive and organizational Eractices for sacience instruction.
Among these were the fcllowing:

1. Science was tauyht as a definite part of the curricu-
lum for more than half of the school year in most of
t!l1ie schools of both regions.

2. Departmentalization for science instruction was re-
ported more frequently for grades four, five and six
than for the lower grades in both regions.

3. At least two-thirds of the schools taught science
three or more periods per week to the selected science
class.

4. More than three fourths of the schools reported enroll-
ment sizes of 25 or more students in the selected
science classes.

Geographical Similarities in Practices
for Science Instruction

Similarities in the two regions were also found in

regard to various aspects of science instruction. Of
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interest ~1ong the findings were the following:

l.

The use of science course improvement materials in
both regions was low.

A single science textbook series was the most commonly
used curriculum material in both regions.
Lecture-discussion was the most commonly used learning
activity in the selected science classes.

About half of the teacher respondents in both regions
indicated that science was taught as a separate
subject.

The most common pattern of science teaching in both
regions was science taught by a regulag classroom
teacher with no help from an elementary scilence
specialist or consultant.

Geographical Similarities in Facilities
for Science Instruction

Patterns of regicnal similarity were also apparent in

facilities provided for science instruction. Among these

were the following:

1.

Principal respondents of both regions reported that in
over two thirds of the schools science was generally
taught at most grade levels in a regular classroom
with no special facilities for science instruction.
Principals of both regions reported that a special

room for science instruction was more generally
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available at grades four, five and six than at lower
grade levels.

3. More than 60 percent of the teacher respondents in
both regions taught science to the selected class in
a regular classroom with some portable science kits

or science materials available,

To summarize, considerable similarities were found in
the elementary school science teaching practices in the
two geogfaphical regions. The use of science curriculum
improvement project materials was small. The use of a
single science textbook series was high. Lecture-
discussion was the most used learning activity. The in-
cidence of special facilities for science instruction was
low.

Geographical Dirfferences in Science
Teaching Practices

However, some geograp.iical differencés in elementary
school science practices were found. Since the occur-
rence of significant differences was low, the differences
are grouped together. The differencess of interest to the
present study were the following:

l. At the sixth grade level, departmentalization for

science was more fregquently reported in Region I,
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the Central States, than in Region II, the Far
West States.

2. In Region I a larger percentage of ithe teacher
respondents reported selected science classes with
less than 30 students enrolled.

3. Science course improvement project (SCIP) materials
were more frequently reported in use in Region II.

4. Region I schools reported more frequent use of a
single science textbook series for upper grade
science instruction.

5. Among the larger states, Oregon and Washington schools
were the least reported users of single science
textbook series.

6. Special science facilities were more freguently
used with selected science classes in Region I than
in Region II.

Summary of Geographical Similarities and

Differences In Elementary School
Scicnce Teaching Practices

In both regions there was an overwhelming use of text-
books as the predominant curriculum material for science
instruction and a predominance of lecture-discussion as
the most used learning activity. Such =2mphasis on text-
book usage and lecture-discussion methods results in

caution concerning interpretation of data in Chapter IV
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regarding vse and availability of science equipment,
supplies ,and facilities. A comparatively small percen-
tage of teachers considered lack of supplies and egquip-
ment as a barrier to effective science teaching. These
data were generally supported by adequacy levels stated
by principals, but lower percentages of the teachers ex-
pressed that supplies and equipment were adequate. The
very firm establishment of science textbook reading and
discussion would undoubtedly preclude strong expressions
of need for special facilities, equipment and supplies
in elementary school science. These conditions would
also tend to make comparisons with earlier studies and
assessment of the use of NDEA ard ESEA funds for elemen-
tary school science difficult.

It was also seen that in the case of regional 4if-
ferences, that the incidence of smaller selected science
class sizes and availability of special science facilities
was higher in Region I. However, the inéidence of the use
of science course improvement project materials was less

in Region I.

Funding for Elementary School Science

A significant regional difference was noted in the use
of National Defense Education Act and Elementary and

Secondary Education &ct funds for science eqguipment.
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Region I reported a much higher utilization of these
federal funds for science. Both regions, nevertheless,
reported about equal existence of!annual equipment budgets
for science. This latter implies similar importance at-
tached to science if the fact that a budget has been
designated for science can be used as a criterion. It
was also found that higher percentages were reported in
Region II for the cnhtegories completely lacking and in-—
adequate regarding the adequacy of equipmer:. Apparently,
the need for additional equipment was recognized; but,

for some reason(s) not surveyed in the present study, the
level of use of federal funds was lower in Region ITI.

It is possible that federal ~nd/or state policies re-
garding implementation of NDT¥A :ad ESEA programs have
resulted in the differences found.

In this regard, it is also of interest to note that
although there were generally similar percentages rerported
in the two regions for the degree of satisfaction w.ith
teaching elementary school, at the very satisfied with
teachihg elementary school science level, Region I per-
centages were again higher than Region II. It seems
likely that funding would have a strong relationship with
the lower Region II responses.

In Region II, as discussed above, there were aliso
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fewer percentages of teacher respondents reporting
student enrollment sizes in the selected science class to
be under 30 students per class. Again, it would seem
appropriate to conclude that these results are a function
of funding and also have a bearing on teacher satisfac-

tion.

SCHOOI, ENROLLMENT SIZE

Four categories of school enrollment size were used
in the analysis. Very small schools had less than 40
students enrolled; small schools had 40 to 399 students;
medium enrollment size schools had 400 to 799 studentiss;
and schools with enrollments of 800 or more were classi-
fied as larc¢= elementary schools. Conclusions related to
school enrol.iment size were made regarding teacher

preparation, elementary school science practices and

funding for elementary school : cience. In general very
few significant differences were noted. Differences of
particular interest are given below. For a comprehensive

view of similarities the reader is referred to Chapter IV.

Teacher Preparation

Better prepared teacher respondents were found to be
associated with larger cnrollment size schools. For
undergraduate backgirounds in biological sciences and,

particularly, physical sciences, teachers reporting at
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leas+ 13 semester credit hours were associated with medium
and large enrollment size schools when compared with very
small and small enrollment size schools.

For graduate work, teachers reporting master's degrees
'wére associated with medium and large enrollment size
schools. This was also the case for teachers who reported
four or more graduate semester credit hours in science

teaching methods or science education.

Elementary School Scierce Practices

Large enrollment size schools were associated with the
availability of special science rooms. Howesver, no
association was found for departmentalization with school
enrollment size 2nd no association was found with use of
science course improvement projects. Thus it seems that
the availability of special science rooms oOr laboratories
is not related to either the administrative organization
pattern for science or with specific science course

offerings in these schools.

Funding for Elementary School Science

Several interesting aspects about school funding
related to school enrollment size can be inferred from
the data. Teacher respondents who taught elementary
school science with no help from elementarxy science
specialists or consultants were associated with small

ERIC

4 e
106



141

schools. It can be inferred that funding has not been
allocated in small schools for these services.

Availability of special science rooms and facilities
were associated with larger enrollment size schools as
was the reported adequacy of science equipment. Bocth
of these would require allocation of funds for the science
program. It is important to note that the use of National
Defense Education Act (NDEA) and Elementary and Secondary
Education Act (ESEA) funds for science was not
associated with school enrollment size.

Three characteristics of teacher respondents assoc-
iated with school enrollment sizc also relate to funding.
Teachers who reporfed higher levels of academic prepara-
tion, s discussed above, were associated with larger
schools as were male respondents and respondents who had
the role of special science teacher. It can be inferred
that the existence of teachers with these characteristics

would indicate higher salaries in the larger schools.

TRENDS
Certain trends were identified by comparison of the
conclusions of the present study with conclusions from
earlier studies discussed in Chapter II. Trends are
presented below in relation to teacher preparation and
elementary school science practices. No trends in

funding were identified.
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Teacher Preparation

Analysis of findings of the present study showed that
almost all of the teacher respondents had completed
baccalaureate degrees and about half were working toward .
or had completed an advanced degree. Thus, the percent-
ages having completed undergraduate and graduate degrees
was significantly higher than for respondents in studies
conducted during the previous decade or eaxlier as re-
viewed in Chapter II. The trend toward more teachers
having ccmpleted degrees with the passage of time, re-
ported by Snoble (42) seems to have been verified in the
regions stuaied.

Also confirmed were findings, such as those¢ by
Challand (11), that undergraduace backgrounds of teachers
in terms of credit hours were generally greatest in the
biological sciences. I- may also be inferred thal a
percentage somewhat higher than the five percent fcund
by Auletto (3) would have sufficient credit hours in
biclogical science to constitute a major or minor.

Undergraduate physical scisnce backgrounds also seem
to have improved since previous studies. However, earth
scheice continues to be lacking in the academic back-
ground of about half the tecachers. An important area
of weakness was preparation in science education as

shown by semester credit hours. More than one-third of
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the teacher respondents reported no credit hours in any:

type of elementary school scieﬁce teaching methods.

These findings were in contrast to Ricker (38}, who indi-
cated better backgrounds in science methods in Maryland.

Significantly, over two-+thirds of both regions felt
that both lack of science knowledge and science methods
were barriers to effective science teaching. These
findings do not demonstrate a major change from findings
by previous investigators such as Blackwoed (5), Piltz (35)
and Dillon (14). It would seem that much still needs to
be done to help teachers cain conifidence and feelings of
adequacy about teaching elementary school science. The
present lack of credit shown in graduate science and
science education and workshop experience with science
course improvement projects dramatizes the needs.

However, for other inservice education activities, a
slightly ketter outlook can be concluded. Availability of
inservice activities seems to have increased; but, addi-
tional teacher participation in these activities seems

to continue to be needed.

Y

Elementary School Science Practices

Several practices reported by Blackwood (5) and other
earlier studies were confirmed by the present study. The
most obvious was the continued use of texitbooks as the

!
pred minant instructional material. Concurrently, the

;’
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trend toward predominance of lecture-~discussion for
science learning was continued.

The data would also seem to still support the conclu-
sions of Snoble (42) that the firm establishment of text-—

book reading and lecture-discussion makes very urlikely

~a strong expression of need for the special science

facilities, equipment, and supplies that are a part of
student activity approaches. |

Practices regarding tihie patterns of science teaching
show a decrease from those reported by Blackwood (5) in
the percentage reporting classroom teachers with no help
from an elementary consultant or science specialist,
although this is still the predominant practice. This
is apparently due koth to an increase in the availability
of consultant services and o an incrcase in special
science teachers. In regard to consulrtant services,
however, it should be noted that the frequency of usage
of each cétegory of help was ccoiisiderably less than the
overall availability.

The teaching of science as a separate subject as the
major pattern reported by teachers tends to remain basi-
cally unchanged from Blackwood's study (5). Environmental
and/or conservation education appears to be considered an
integral part of elementary school science rather than a

separate subject to be taught or integrated.

170



APPENDIX A

DATA TABLES FOR STATES AND REGIONS

145

i71




146

6°LE 9ZTT 8211 G8TT 702T 99¢T Zree IT 3 1
SUOTOSY
£ €ee £0¥ 707 A% GEY 6S¥ gLET  II uotbay
"1 £zl ¥ZL TGL 69L L08 796T I uotbay
8°8v 69 0L 7L GL 8L 09T  1o3butysey
AN . T 47 16 18 4" AN uobaIQ
AT 0T 0T 1T 1T 1T 9 epeASN
7oLy LT LT 9T 9T 81 8¢ TTeARH
L"82 09¢ 092 LT 8LT 762 GZ0T ©TUIOITTRD
£°G¢ S S 7 ¥ 9 LT eISeTY
£°0¥ 89 69 L L LL 161 UTSUODSTHM
6°6¥ SLT LT 9L L8T T0€ €09 0TYO
L°S¢ €T TET Sy 9% T £6T YA uebTyoTH
A 16 16 16 26 86 4% 'URTPUT
6" 7€ 8GT 8GT 69T 0LT 8LT 606 STOUTTTI
STOOUDS aTdes] pauinisy 97Q0esn pauInloy suanloay MQ SZTS co.ﬂmmm
uInioyg soxTRUUOTISSN] saxTRUUOTISEN] pojussaxday aTdwes R ©3e3s
JuadI9d , SIBYDES] ,STedTouTad sfcoUuds Jo
JOo Ioaqunp Jo IaqunpN Toqunp

NOTHEY ANY IIVLS A9 STOOHDS HSOHL NI SUHHOVAL ANV STVYdIONI¥Yd WOYd
STYTYNNOILISEND FTA¥sSn 40 YAGWNN ANV STMIVNNOILSHND dANIALZY 40 ¥IEWON dN¥ STOOHOS
KO¥d SHYIYNNOILSIND QAMIALHEY JO INIDHHEE ANV ¥HEHAN ANV dTdWvS NI STOOHDS 40 JHIWAN
T 79V

Aruitoxt provided by Eic:

E\.



O

ERIC

Aruitoxt provided by Eic:

147

TABLE 2
CHI SQUARE VALUES FOR PRINCT PAL RESPOMDENT VARIABLES ASSOCIATED AND NOT
ASSOTIATED WITH SCHOOL ENROLLMENT SIZE FROM DATA OF ONE SELECTED
STATE IN EACH GEDGRAPHIC REGION
Indiana Oregon
Variable Mame N2 a.f.°  yx?P n d.f£.°0 x*P
1. Extent of school year science is
taught Kindergarten 54 9 6.80 9 9 0.00
2. " Grade 1 71 9 5.25 31 9 2.28
3. " Grade 2 71 9 3.98 31 9 2.00
4. " Grade 3 71 9 4.60 32 9 2.13
5. " Grade 4 70 9 8.58 28 9 2.49
6. " Crade 5 67 9 12.98 29 9 1.11
7. " Grade 6 59 9 13.36 28 9 13.48
8. School departmentalized for science 75 3 4.27 37 3 2.55
9. Grades scicnce departmentalized
Kindcergarten 32 3 0.00 17 3 0.00
10. " Grade 1 32 3 0.00 17 3 0.00
11. " Grade 2 32 3 0.00 17 3 0.00
12. " Grade 3 32 3 0.00 17 3 7.97
13. " Grade 4 32 3 5.51 17 3 0.78
14. " Grade 5 32 3 4,32 17 3 0.72
15. " Grade 6 32 3 2.07 17 3 0.35
Prevailina scienge_ toacher role
16. Reqgular classroom teacher with no
help Kindergarten 76 3 0.09 37 3 1.76
17. n Grade 1 76 3 0.41 37 3 1.51
18. n Grade 2 76 3 0.02 37 3 1.26
19. " Grade 3 76 3 0.62 37 3 1.26
20. " Grade 4 76 3 1.29 37 3 1.78
2. " Grade 5 76. 3 2.77 37 3 0.93
22, " Grade 6 76 3 0.92 37 3 2.00
23. Regular classroom teacher who teaches
science classes for other teachers
Kindergarten 76 3 0.00 37 3 0.00
24. " Grade 1 76 2 0.00 37 3 0.00
25, " Grade 2 76 3 0.00 37 3 0.00
26. " Crade 3 76 2 1.84 37 3 0.00
27. " Grade 4 76 3 2.98 37 3 2.78
28. " Grade 5 76 3 2.20 37 3 2.54
29. " Grade 6 76 3 0.74 37 3 2.54
30. srecial science te&@ther on school
staff tlindergarten 76 3 0.00 37 3 0.00
31. " Grade 1 76 3 0.00 37 3 0.00
32. " Grade 2 76 3 0.00 37 3 1.35
33. " Grade 3 76 3 0.00 37 3 1.35
34. " Grade 4 76 3 1.95 37 3 1.35
35. " Grade 5 76 3 3.43 37 3 1.35
36. " Grade 6 76 3 5.36 37 3 1.35
37. Special science tecacher from central
office staff © Kindergarten 76 3 0.00 37 3 0.00
38. v Grade 1 76 3 6.69 37 3 0.00
39. v Grade 2 76 3 6.69 37 3 0.00
40. - Grade 3 76 3 6.69. 37 3 0.00
41. " Grade 4 76 2 6.69 37 2 0.00
42. Grade 5 76 3 6.69 37 3 0.00
43. " Grade 6 76 3 6.69 37 3 0.00
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TABLE 2, cont.
Indiana Oregon
Variable Name Na_ _d.f.b x?b Na _d.t.P %:b
44. Classroom tecacher with help of elemen-—
tary science specialist or consultant
on school staff Kindwergarten 75 3 0.58 37 3 1.35
45, n Grade 1 75 3 0.58 3 3 1.93
46. - " Grade 2 75 3 0.58 37 3 3.25
47. b Grade 3 75 3 0.58 37 3 3.25
48. " Grade 4 75 3 0.58 37 3 7.59
49. hd Grade 5 75 3 2.00 37 3 5.89
5Q. " Grade 6 75 3 0.00 37 3 5.89
£l1. Classroom teacher with help of elemen-
tary science specialist or consultant
on central office statff
Kin<.zrgarten 75 3 2.22 37 3 0.19
52. " Grade 1 *75 3 0.65 37 3 1.35
53. " Grade 2 75 3 0.65 37 3 1.35
54. " Grade 3 75 3 0.65 37 3 1.35
55. " Grade 4 75 3 2.45 37 3 1.35
56. " Grade 5 75 3 3.04 37 3 2.36
57. " Grade 6 75 3 3.04 37 3 2.36
58. Educational television science
programs available
Kindergarten 75 3 1.19 37 3 3.79
59. " Grade 1 . 75 3 0.01 37 3 4.64
60. " Grade 2 75 3 0.01 37 3 5.68
61. " ‘Grade 3 75 3 0.11 37 3 7.50
62, " Grade 4 75 3 0.41 37 3 8.35
3. " Grade S 75 3 0.20 37 3 5.34
64, " Grade 6 75 3 0.79 37 3 5.34
65. Budget for science equipment 74 12 3.29 36 12 8.53
66. Buadgat for scicence supplies 73 12 13.63 34 12 5.56
67. ‘irachers permitted to purchase
science supplies & equipment 74 3 3.07 35 3 4.78
68. NDEA funds used to remodcl
science facilities 74 6 9.48 37 6 1.35
.69. NODEA funds uscd to purrchase science -
cquipment since 1968 75 6 3.67 36 6 6.32
70. ESEA money used to purchase science
equipment since 1968 71 6 2.85 35 6 4.31
71. Adeguacy of science supplies
Kindergarten 56 9 1.43 4 9 7.00
72. " Grades 1-3 70° 9 0.85 34 9 4.26
73. " Grades 4-6 : 66 9 0.41 33 9 1.31
74. Adequacy of science egquipment
Kindargarten 53 9 1.14 17 9 5.66
" Grad.:s 1-3 66 9 4.86 34 9 8.67
. v Grades 4-6 61 9 1.94 32 9 3.37
Textbook adontion practices
75. No scicnce textbook series adopted
Kindergarten 76 3 1.81 37 3 2,54
76. " Grade 1 : 76 3 1.21 37 3 2.08
77. " Grade 2 76 3. 1.06 37 3 2.54
78. " Grade 3 76 3 2.31 37 3 2.54
79. " Grade 4 76 3 1.01 37 3 2.54
80. " Grade S 76 3 0.63 37 3 2.54
81. " Grade 6 76 3 1.93 37 3 3.87
82. Single scicnce textbook series adopted
. Kindergarten 76 3 0.04 37 3 1.08
83. " Grade 1 76 3 1.84 37 3 2.78
84. " * Grade 2 76 3 . 3.65 37 3 3.22
85. " Grade 3 76 3 5.09 37 3 3.22
86 . " Grade 4 76 3 3.53 37 3 3.81
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TABLE 2, cont.
Indiana __Oregon
Variable Hame A d.f. x2b Wa d.f.b _x°b
87. Grade S 76 3 2.52 37 3 3.22
88. Grade 6 76 3 0.88 37 3 2.87
89. Two or more science textbook series
adopted Kindergarten 76 3 5.08 37 3 0.84
90. Grade 1 76 3 4.75 37 3 3.60
91. " Grade 2 76 3 4,75 37 3 3.60
92. " Grade 3 76 3 6.15 37 3 3.60
93. " Grade 4 76 3 6.99 37 3 5.89
94. " Grade 5 76 3 G.06 37 3 3.60
95. " Grade 6 76 3 5.66 37 3 3.60
Tyne of classroom for science
95. Regular classroom with no special
science facilities
Kindcrgarten 76 3 1.35 37 3 1.13
97. " Grade 1 76 3 1.46 37 3 +.35
98. " Grade 2 76 3 2.02 37 3 0.56
99. " Grade 3 76 3 1.87 37 3 0.56
100. " Grade 4 76 3 1.77 37 3 1.31
101. " Grade S 76 3 4.19 37 3 5.36
102. " Grade 6 76 3 1.02 37 3 3.79
103. Regular classrcom with special
scicnce facilities Kindergarten 76 3 4.79 37 3 0.00
104. " Grade 1 7¢ 3 2.42 37 3 2.23
105. » Grade 2 7¢ 3 2.42 37 3 2.23
106. ” Grade 3 76 3 2.82 37 3 2.23
107. » Grade 4 76 3 2.84 37 3 0.41
108. " Grade S 76 3 4.89 37 3 8.84
109. " Grade 6 76 3 0.84 37 3 6.82
110. Special room to which children go
for science Kindergarten 7€ 3 0.00 37 3 0.00
111. " Grade 1 76 3 0.00 37 3 0.00
112. » Grade 2 76 3 0.00 37 3 0.00
113. " Grade 3 76 3 0.00 37 3 0.00
114. " Grale 4 76 3 0.81 37 3 0.00
115. " Grade 5 75 3 0.81 37 3 1.08
116. » Grade 6 76 3 5.84 37 3 0.19
Science ccvwrse improvemant puojnct materials used
i17. Science Curriculum Improv.ement
Study (SCIS) Kindergarten 76 3 0.00 37 3 0.00
118. " Grade 1 76 3 0.00 37 3 1" 35
119. " Grade 2 76 3 0.00 37 3 1.35
120. " Grade 3 76 3 0.00 37 3 1.35
121. " Grade 4 76 3 0.00 37 3 0:00
122. » Grade S 76 3 6.69 37 3 0.00
123. " Grade 6 76 3 0.00 37 3 0.00
124. Elementary Science Study (ESS)
4 Kindergarten 76 3 0.00 37 3 1.08
125. . Grade 1 76 3 0.00 37 3 0.00
126. " Grade 2 76 3 0.96 37 3 1.35
127. " Grade 3 76 3 0.00 37 3 0.19
128. " Grade 4 76 3 0.96 37 3 0.19
129. " Grade S 76 3 1.95 37 3 0.56
130. " Grade 6 76 3 0.96 37 3 0.19
131. Science--A Process Approach (S=APA)
Kindergarten 76 3 1.01 37 3 0.41
132. " Grade 1 76 3 1.59 37 3 1.31
133. " Grade 2 76 3 3.14 37 3 2.05
134. » Grade 3 76 3 3.14 37 3 2.05
135. » Grade 4 76 3 0.58 37 3 0.94
136. " Grade 5 76 3 0.63 37 3 0.94
137. " Grade 6 76 3 0.56 37 3 0.83
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. __Indiana Oregon
variable Mame ¥a d.t.b_x'b Na d.r.b_x°b
133. Other science course improvement
projects Kindergarten 76 3 0.00 37 3 0.00
139. " Grade 1 76 3 0.00 37 3 1.08
140. " Grade 2 76 3 0.00 37 3 1.08
141. " Grade 3 76 3 0.00 37 2 1.n8
142. " Grade 4 76 3 0.00 37 . 0.00
143. " Grade 5 76 3 0.96 37 3 1.35
144. " Grade 6 76 3 0.00 37 3 1.35
145. Definite procedurces used to identify
special student interests 74 3 2.56 35 3 1.96
146. Pefinite procedures used to identify
students intercsted in science 70 3 0.95 35 3 4.62
147. Environmental and/or conservation :
science taught 72 3 0.69 35 3 3.90
ngjronmental and/or consezrvation science teacling pattern
i48. As a scparate subject
Kindergarten 76 6 2.39 37 6 13.77
149. " Grade 1 76 6 0.81 37 6 26.41
150. " Grade 2 7¢ 6 0.81 37 6 26.41
151. * Grade 3 76 6 0.81 37 6 26.41
152. " Grade 4 76 6 2.39 37 6 16.17
153. b Grade 5 76 6 2.39 37 6 26.41
154. " Grade 6 76 6 2.39 37 6 24.40
155. Taught with science
Kindergarten 76 6 1.21 37 6 10.46
156. " Grade 1 76 [} 2.93 37 6 12.62
157. " Grade 2 76 6 3.88 37 6 12.62
158. " Grade 3 76 6 3.19 37 6 12.93
159. " Grade 4 76 6 2.78 37 6 12.04
160. " Crade 5 76 6 3.12 37 6 12.62
"161. " Crade 6 76 6 3.15 37 6 10.51
162. Taught with social studies .
Kindergarten 78 6 2.79 37 6 6.20
163. b . Grade 1 75 6 2.77 37 6 12.64
164. @ Grade 2 7% 6 2.77 37 6 12.64
165. " Grade 3 76. 6 2.67 37 6 12.64
166. " Grade 4 76 6 2.43 37 6 6.17
167. " . Grade 5 ‘76 6 1.81 37 6 10.58
l168. " Grade 6 76 6 3.77 37 6 1G.58
159. Taught with two ox more subjects in=-
cluding science Kindergarten 76 6 0.83 37 6 5.73
170. " Grade 1 76 6 1.25 37 6 39.98
171. " Grade 2 76 6 1.53 37 6 39.98
172. " Grade 3 76 6 4.00 37 6 39.98
173. " Grade 4 76 6 5.13 37 [ 12.25
174. e Grade 5 76 6 0.49 37 6 17.38
175. " Grade 6 76 6 0.58 37 6 16.05
176. Taught with two oxr more subjects ex-
cluding science Kindergarten 76 6 0.96 37 6 0.00
177. " Grade 1 76 6 0.96 37 6 0.090
178. " Graae 2 76 6 0.96 37 6 0.00
179. " ' Grade 3 76 6 0.96 - 37 6 0.00
180. " Grade 4 76 6 0.96 37 6 0.00
181. " Grade 5 76 6 0.96 37 6 0.00
182. " Grade 6 76 6 0.96 37 6 0.00
183. Environmental education facilities
available 76 6 2.74 27 6 7.08
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TABLE 2, cont.

Indiana Oregon
variable Name - WA d.t.p %P NS Cd.E.B x2P
184. Health education taught with science
Kindergarten 76 13 5.55 37 6 4.30
185. Grade 1 76 6 6-.00 37 6 4.12
186. Grade 2 76 6 6.00 37 6 7.42
187. Grade 3 76 6 6.24 37 6 7.42
188. Grade 4 76 6 8.06 37 6 4.64
189. Grade 5 76 6 8.06 37 6 3.82
190. Grade 6 76 6 8.51 37 6 4.986
191 . Narcotics or drug abuse education
taught 76 6 2.09 37 6 7.88

192. Narcotics and drug abuse education
taught with science
Kindergarten 76

6 1.05 37 6 14.10
193. Grade 1 76 6 2.94 37 6 14.10
194. Grade 2 76 6 5.76 37 6 14.10
195. Grade 3 76 6 3.45 37 6 16.84
196. Grada 4 76 6 0.36 37 6 20.95
197. Grade S 76 6 2.01 37 5 25.06
198. Grade 6 76 6 2.94 37 6 16.84
199. Science consultant or supervisor
help available 76 6 7.72 37 6 6.12
200. Ganz:ral elemcntary suservisor
available, general knowledge of
aciance 75 6 3.57 37 6 7.84
201. Genaral supervisor with special
scicnce competence 75 6 3.65 37 6 8.49
202. Elementary science consultant,
supervisor, or specialist 76 6 5.17 37 6 8.30
203. Classroom teacher with special
scisnce training & 6 9.83 37 6 6.65
204. High school science teucher 76 6 7.48 37 6 6.55
205. Othar consultant help available 75 6 3.65 37 [ 8.49
206. Extent of consultant usage
Kindergarten 76 9 4.57 37 9 2.29
207. Grade 1 78 9 9.15 37 9 10.54
208. - Grade 2 76 9 5.78 37 9 11.32
209. Grade 3 76 9 7.63 37 9 12.29
210. Grade 4 76 9 7.37 37 9 10.59
211. . Grade 5 76, -9 11.50 37 9 7.93
212. Grade 6 76 9 13.75 37 9 8.25
213. Consultant plans or works with
teacher . Kindevrgarten 10 6 1.11 4 6 1.33
214. Gradnes 1-3 . 18 6 5.33 13 6 3.85
215. Grades 4-6 19 6 5.11 13 6 1.00
216. Consultant teachers science lessons
in classroom Kindergarten 9 6 2.06 4 6 0.00
217. B Grades 1-3 15 6 1.07 13 6 0.75
218. Grades 4-6 16 6 1.07 14 6 0.06
219, Consultant introduces science units
Kindergarten 9 6 2.06 4 6 0.00
220. Grades 1-3 14 6 2.29 13 6 0.04
221. Grades 4-06 16 6 1.40 14 6 1.59
222. Consultant provides materials
Kindergarten 11 6 4.30 5 6 0.83
223. Grades 1-3 16 6 11.15 13 6 6.80
224. Grades 4-6 18 6 2.98 14 6 0.93

O
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TABLE 2, cont.
Indiana__ Oregon
variable MName N d.t. ¥2 N dLE. x>
225, Consultant helpz plan fiexd trips
Kiadergarten 9 6 1.44 4 6 0.00

226. Gr.des 1-3 14 6 4.32 13 6 1.17
227. Grades 4--6 15 6 2.80 14 6 0.06
228. Consultant cvaluates :cience teaching
. Kirdergarten 9 6 0.23 4 6 0.00
229. Grades 1-3 14 6 0.53 13 6 0.13
230. Grades 4-6 1s 6 0.94 14 6 0.21
231 . Consultant demonstrates teaching

to teacher groups Kindargarten 10 6 2.86 4 6 0.00
232. Grades 1-3 14 6 2.12 13 6 2.25
233. Grades 4-6 16 6 2.98 14 6 10.13
234. Consultant organizes and directs

teacher workshops Kindergarten 10 6 2.92 4 6 4.00
235. Grades 1-3 14 6 2.71 13 6 2.25
236. Grades 4-6 15 6 2.97 14 6 1.95
237. Consultant works with small groups

of cnildren- Kindergarten 8 6 0.53 5 6 0.83
238. Grades 1-3 12 6 0.43 13 6 0.44
239. Gradrs 4-6 13 6 0.65 14 6 0.28
240. Consultant works in other ways .

Kindergarten 0 - - 2 6 0.00
241. Grades 1-3 0 - - 3 6 0.75
242. Grades 4-6 0 - - 3 6 0.00
Ou~ortunitices for inservice education

%y, Toachars' meetlngs 71 6 0.96 37 6 0.66
244 . Curwviculum develcpment and

revision 71 6 1.52 37 6 1.31
245. Elemantary science courses 71 6 0.74 37 6 0.56
216. Elemwentary ucience wocrkshops 71 6 1.45 37 6 3.52
247. Visitations and teaching .

demonstrations 71 6 1.85 37 6 11.37
248. Television and cradio programs 71 6 1.14 37 6 4.06
249. Other inservice activities undertaken 71 6 1.94 37 6 0.41

apyumber of usable responses.
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bD:grees [e]
values fo

£ freedom and chi square
r uncollapsed data.
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TABLE 3
CHI SQUARE VALUES FOR TEACIER RESPCMDENT VARIABLES
ASSOCIATED WITH SCHOOL IENROLLMENT SIZE IFROM
DATA OF THE TWO COHMBINED REGIONS®

Variable Name N2 a.f.p x 2
l. Sex 814 6 15.9¢8
2. Degree held; Masters 811 3 15.01
3. Background in undergraduate

biolegical sciences 815 12 23.57
4. Background in undargraduate

physical sciences 815 12 24.94
5. Background in graduate science

education 815 9 23.9
6. Science inservice programs;

teachers' meetings 815 6 15.45
7. Inservice curriculum development

and revision 815 6 13.39
8. Inservice elementary science

courses o 815 6 13.89
9. Inservice elementary science

workshops 815 6 16.34
10. Inservice visitations and

demonstration teaching 815 6 l4.26
1ll. Inservice television and

radio programs 815 6 13.68
12. Other inservice science

education programs 815 6 17.47
13. Science eguipment adegquate 815 9 18.34
14. Opaque projector available 815 3 15.21
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TABLE 3, cont.

Variable Name N2 4.£.p x2

15. Micro-projector available 815 3 21.04

le. Nunmber of students in

sample class 815 15 91.3
17. Number of times per week

sample class taught 815 15 43,52
18. Teacher's role in sample class 815 24 57.11

19. Type of room used for sample
class 815 12 29.72

20. Textbooks used, type, 3 814 6 21.50

21. Textbooks uwred, publication
date 3 815 15 59.52
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TABLE 4
CHI SQUARE VALUES FOR TEACHER RESPOMNDENT VARIABLES NOT
ASSOCIATED WITH SCHOOL ENRCLLMENT SIZE FROM DATA
OF THE TWO COMBINED RINGIONS

Variable Name N2 a.£.° x2 P
Basis of employment: full or
part time 815 = 2.85
Age 815 18 17.82
Years of teaching experience;
elementary =school 815 12 10.00
Years of teaching experience;
secondary school 815 6 8.41
v2ars of experience teaching
science; elementary school 815 12 6.41
Years of experience :
in school system ‘ 815 6 7.32
Degree held; Bachelors 813 3 3.94
Degree held; Doctorate 809 3 3.87
Degree held; Specialist 811 3 6.82
No degree held 811 3 6.15
Degree held; other 811 3 0.62
Enrolled in degree program 796 3 1.88
Program enrolled in 815 15 6.38
BPackground in undergraduate
earth sciences 815 12 11.44
Background in undergraduate
math 815 12 16.02




TABLE 4, cont.

156

Variable Name N2 a.f. x 2 b
Background in undergraduate
science teaching methods 815 12 17.69
Undergraduate student teaching
in ‘science 815 12 15.84
Background in graduate bhiology 815 9 11.76
Background in graduate physics 815 o 12.52
Background in graduate
earth science 815 9 11.53
Background in graduate math 815 ° 7.01
Science Course Improvement Project
taught; 1 807 -9 18.98
Science Course Improvement Project
workshop; 1 813 6 10.70
Science Course Improvement Project
taught; 2 811 39 23.12
Science Course Improvement Project
workshops 2 813 6 7.72
Science Course Improvemenu Project
taugiht; 3 812 39 14.63
Science Course imprcvement Project
workshop: 3 812 6 2.84
Science Course Improvement Project
taught; 4 812 39 1.58
Science Course Improvenent Project
workshop; 4 813 6 3.97
Science facilities available;
audio-tutcrial lab. 814 3 1.17

i
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TABLE 4, cont.

157

Variable Name N& d.f. x 2 b
Closed circuit television available 812 6 2.66
Computer terminals available 815 3 1.55
Greenhouse available 815 3 3.34
Observatory available 814 3 3.53
Outdoor laboratory available 815 3 6.76
Planctarium available 815 3 1.26
Science darkroom available 815 3 9.91°¢
Science museum available 814 3 3.26
VenFilated animal housing c
available : 815 3 14.01
wWeather station available 814 3 1.71
Science supplies adeguate 815 9 16.11
Audio-visual aids available;
movie projectors 815 3 5.88
Film loop projector available 815 3 2.45
Slide projector available 815 3 4.23
Overhead projector available 815 3 31.92°
Phonograph availabkle 815 3 0.41
Tape recorder available 815 3 3.36
Television availablu 815 3 3.42
Commercial models available 810 3 5.50
Commercial charts available 814 3 5.30
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TARBRLE 4, cont.

158

Variable Name N d.f. x 2 b
Teaching problems; inadeguate room
facilities 815 9 2.75
Teaching problems; lack of c
supplies & eguipmnent 815 9 17.21
Teaching problems; lack of funds
for supplies 815 -l 7.17
Tea:hing problems; lack ¢
community support 815 9 10.50
Teaching problem:s; inability
to improvise 815 9 7.44
Teaching problems; inadequate
knowledge of science 815 9 11.21
Teaching problems; inadequate
knowledge of methods 815 9 6.32
Teaching problems; inadegquate
consultant service 815 9 10.51
Teaching problems; lack of
teacher interest 815 9 15.21
Teaching problems; vague
science program 815 9 8.55
Teaching problems; science
considered unimportant 814 9 7.92
Teaching problems; lack of
time to teach science 815 9 8.85
Teaching problems; lack of
inservice opportunities 815 9 10.G3
Other teaching problems 815 9 7.30
Minutes per week sample class
taught science 815 24 17.50
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TABLE 4, cont.

Variable Mame - N2 a.£.° x2 P
Teaching pattern used in
sample class 815 18 117.06°
Single text with lab manual used 815 3 1.28
Locally prepared curriculum
material used 814 3 2.90
Single textbook used 813 3 5.78
Separate l-ooratory manual used 815 3 4.71

Multiple textbooks including

lab manuals used 815 3 5.05
Other curriculum material used 815 3 4.40
Multiple textbooks used 811 3 6.07
Textbooks used; type, 1 815 6 5.27
Textbooks used; published, 1 814 60 148.94
Textbooks used; date published, 1 810 15 18.27
Textkbooks usea; type, 2 813 6 7.82
Textbooks used; publisher, 2 813 60 262.87€
Tect:books used; publication '

date, 2 815 15 44.82€
Textbooks used; publisher, 3 815 60 158.6494
Additioral text or materials used 815 3 11.29€
Science Course Tmprovement Project

used, name, 1 815 33 21.74
SCIP printed materials used, 1 111 3 0.20
SCIP kits used, 1 116 3 1.03
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TABLE 4, cont.

[P —————— S AT S R S b

160

Variable Name N2 d.f. x? b
SCIP proportion used in sample
class, 1 111 o Z2.15
SCIP used, name, 2 815 33 1i8.04
SCIP printed materials used, 2 21 3 1.08
SCIP kits used, 2 21 3 0.90
SCIP proportion used in sample :
class, 2 20 9 8.00
SCIP usad, name, 3 815 33 17.97
SCIP printed material used, 3 815 3 0.87
SCIP kits used, 3 8 3 3.2
SCIP proportion used in sample
class, 3 5 9 0.0
Learning activities used most
often; lecture 815 12 19.37
Learning activity used most
often; individual lab 815 12 17.99
Learning activity used most
often; lecture/discussion 815 12 27.56€
L.earning activity used 1ost
often; group lab 815 12 5.74
Irarning activity used most
often; small group discussion 815 1z 17.4%8
Learning activity used most
often; in—-class written assignments 815 12 5.91
Learning activity used most c
often; science demonstration 815 12 23.64
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TARLE 4, cont.

Variable Names N2 a.t.p x 2 b
Learning activity used most
often; field wovk 815 12 51.61€
Learning activity used most
cften; films ‘ 815 12 15.84¢€
Learning activity used nost -
often; programmed instruction 815 12 7.24
Learning activity used most
often; independent study 815 12 6.81
Learning activity used most
often; audio-tutorials 815 12 6.91
Learning activity used most
often; televised iunstruction 813 .12 .92
Satisfaction with teaching science 815 15 22.04

“Number of usable rosponses. bDegrees of freedom and chi
square values for uncollapsed data. CProbability > .05
with collapsecd data, expected value > 5, dApparent sig-
nificance due tc high x° value was due to small nunber of
cases reporting use of third textbook. No basis existed
for combining cells with expected number £ 5.
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TABLE 13
SCHOOI, ORGANIZATION FOR SCIENCE TEACHING: PERCENT CF
TEACHERS BY STATE AND REGION REPORTING CERTAILN
NUWBER OF TIMES PER WEEK SCIENCE IS TAUGHT
TO SELECTED SCIENCE CLASS

Number of Times Science Is

State & Sample Taught Per Weck

Recion Size 1 2 3 4 5
Illincis 158 0.6 8.9 19.0 156.5 53.2
Indiana 91 3.3 14.3 17.6 22.0 38.5
Michigan 131 2.3 16.8 26.0 16.0 35.1
Ohio 275 4.4 9.8 20.0 13.5 46.9
Wisconsin 08 2.9 7.4 11.8 20.6 57 .4
Alaska 5 0.0 0.0 40.0 0.0 40.0
California 2060 11l.5 20.4 19.6 15.0 25.4
Hawaii 17 11.8 52.8 23.5 0.0 5.9
Nevada 10 0.0 0.0 30.0 1¢.0 50.0
Oregon 42 9.5 22.0 22.8 7.1 28.6
Washington 69 4.4 15.9 33.3 14.5 27.5
Region I 723 2.9 11.2 20.2 16.5 46 .3
Region IT 403 9.7 21 .1 23.1 13.2 26.3
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TABLE 15
ADMINISTRI'TIVE ORGANIZATION: DPERCENT OF TEACHER RESPONDENTS
BY STATE AND RICGINN REPORTING CERTATN STUDENT LNROLLMENTS
IN SELECTED SCIENCE CLASS

Mumbur of Students

State & Sample ILess than 2 35 or Non-
Region Size 20 20-24 25-29 30-34 More Response
Illinois 154 7.6 23.4 33.6 22.8 10.8 1.9
Indiana 91 0.0 14.3 45.1 26 .4 11.0 3.3
Michigan 131 0.0 12.2 38.2 35.1 9.9 4.6
Chio 275 4.0 18.9 33.1 31.6 7.6 4.7
Wiscensin 68 1.5 29.4 33.8 23.5 10.3 1.5
Alaska 5 0.0 60.0 20.0 0.0 0.0 20.0
Czlifornia 260 3.5 5.0 24 .2 42,1 18.8 5.4
lawaii 17 5.9 G.O 35.3 29.4 29.4 0.0
Ne-rada 10 0.0 0.0 0.0 50.0 30.0 10.0
Or=gon 42 4.8 30.5 45,2 9.5 4.8 4.8
Washington 69 5.8 18.9 26.1 36.2 11.6 1.5
Region I 723 3.3 1¢.3 36.0 29.2 9.4 2.8
Region II 403 4.0 10.4 27.1 37.5 l16.6 4.5
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CHARACTERISTICS OF 7T
AND REGION REPORTING CERTAIN ACES IN YEARSA
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FACHER RESPONDENTS: PERCENT BY STATE

AZe in Years

State & Sample Undex 60 or Non-
Region Size 30 30—-39 40-49 50-59 nmore Respcnse
Illinois 158 33.6 20.3 13.9 8.2 1.9 22.2
Indiana 91 35.2 19.8 16.5 5.5 3.3 19.8
Michigan 131 32.1 19.1 13.7 9.9 i.5 23.7
Ohio 275 34.2 156.4 17.1 13.5 2.9 16.0
Wisconsin 68 23.5 27.9 8.8 16.2. 1.5 22.1
Alaska 5 80.0 20.0 0.0 0.0 c.0 0.0
California 260 21.5 18.1 23.1 '10.4 1.5 25.4
Hawaii 17 17.6 41.2 23.5 5.9 5.9 5.9
Newvada 10 0.0 20.0 4G6.0 0.0 0.0 40.0
Oregon 2 32.3 ©311.9 11.9 11.9 4.8 26.2
Washington 69 31.9 18.9 10.2 8.7 1.5 29.0
Region I 723 32.7 19.4 15.0 11.1 2.4 19.5
R=gion IX 403 24 .3 18.9 19.8 9.7 2.0 25.3

aPercentages may not egual 100 dus to rounding.
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TABLE 19

CHARACTERISTICS OF TELCHER RESPONDENTS :

AND REGION REPCRTING C7'
AN EIL.!:

PERCENT BY STATE
TAIN YEARS OF TEACHINZ SCIENCE IN

ENTARY SCHOOL?Q

’

Of Years Teaching Science

Mumbaor of
T 30 or

States & Sample Less Than 5-9 10-19 20-29 more Non-—
Region Size 5 Years Years Years Years Years Resnonse
Illinois 158 42.4 26.0 24.3 2.5 2.5 1.9
Irndiana 91 39.6 25.3 26.4 6.6 1.1 1.1
Michigan 131 A0.5 24 .4 20.6 9.9 2.3 2.3
Chio 275 37.1 27.3 23.7 6.2 1.1 4.7
Wisconsin 68 25.0 30.9 33.8 7.4 2.9 6.0
Alaska 5 £9.0 £3.0 20.90 0.0 0.0 0.0
California 260 27.7 31i.2 28.1 8.5 0.8 3.8
Hawaii 17 11.8 29.4 35.3 17.6 5.9 0.0
Nevada 10 £0.0 40.0 20.0 0.0 0.0 0.0
Oregon 42 33.1 23. 19.0 16.7 2.4 0.9
Washington 69 . 33.3 40.6 21.8 2.9 0.0 1.5
Region I 723 38.2 26.7 24.5 6.3 1.8 2.5
Region II 403 29. 32.5 25.8 8.4 1.0 2.7

aPercentages may not =gual

100 due to rounding.
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TABLE 22
CHARACTHRISTICS OF TIACHEXR RIDSTONDENTS ¢ PERCENT BY
STATE AND REGION REPORTIVNG CERTAIIN UNDERGHADUATE
SEMESTER HOURS CREDIT IN BIOLOGICAIL SCIENCES?2
~umbor of Semester Hours Ciredit
None N
State & Sample and Non- 13 oxr
Region Size Le2coonse 1-3 4-6 7-12 more
Illinois 158 10.1 13.9 20.3 30.4 25.3
Indiana 91 11.0 14.3 30.38 25.3 18.7
Michigan 131 16.0 7.6 26.7 27.5 22.1
Ohio . 275 9.0 14.9 31.3 22.9 21.9
Wisconsin - 68 23.5 17.7 l19.1 26.5 13.3
Alaska S 0.0 0.0 2.0 40.0 60.0
California 260 17.7 156.5 22.7 20.0 23.1
Eawaii 17 5.9 35.3 29.4 17.6 11.8
Nevada 10 60.0 0.0 10.0 10.0 20.0
Cregon 2 14.3 11.9 40.5 19.0 14.3
Washington 59 8.7 39.1 18.9 i3.9 14.5
Region I 723 12.1 13.9 26.9 26.1 21.2
Region IT 403 l16.1 20.1 23.8 l19.6 20.3

@8percentages may not equal 1090 due to rounding.
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TABLE 23
CHARACTERISTICS OF TEACHER RESPONDENTS: PERCENT BY STATE
AND REGION REPORTING CERTAIN UNDERGRADUATE SEMESTER
HOURS CREDIT IN PHYSICAL SCIENCES?2

Number of Semester Hours Credit

None
State & Sample and Non- 13 or
Region Size Response 1-3 4-6 7-12 more
Illinois 158 17.1 17.1 24.7 27.9 13.3
Indiana 91 22.0 16.5 36.8 22.0 8.8
Michigan 131 29.8 l16.0 29.8 15.3 9.1
Ohio 275 17.5 27.6 29.8 14.2 10.9
Wisconsin 68 33.8 17.7 20.6 14.7 13.2
Alaska 5 0.0 20.0 20.0 . 20.0 4G .9
California 260 17.7 21.9 25.4 i7.3 17.7
Hawaii 17 17.6 41.2 23.5 5.9 11.8
Nevada 10 40.0 .0 20.0 20.0 20.0
Oregon 42 19.1 23.8 38.1 4.8 14.3
Washington 69 18.8 29.0 17.4 20.3 14.5
Region I 723 21.5 21.1 28.3 18.4 11.2
Region II 403 18.4 23.6 25.3 16.1 6.6

AQpercentages may not equal 100 due to rounding.
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TABLE 24 o .
CHARACTERISTICS OF TEACHER RESPONDENTS: PERCENT BY STATE

a
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AND RESION REPORTING CERTAIN UNDERGRADUATE SEMESTER
HOURS CREDIT IN SARTH SCIENCES?
Number of Semester Hours Credit
None
State & Sample and Ilon- 13 or
Rcgion Size Rosocnse 1-3 4—-6 7-12 more
Illinois 158 51.9 21.5 13.3 9.5 3.8
Indiana o1 41.8 29 .7 le.5 9.9 2.2
Michigan 131 51.9 24 .4 14.5 6.1 3.1
Ohio 275 49.8 22.6 1.7 7.6 3.3
Wisconsin 68 45.6 is.1l le.7 14.7 5.9
Alaska 5 20.0 20.0 0.0 20.0 20.0
Czlifornia 260 47 .7 24 .2 17.7 5.9 3.4
Havaii 17 52. 23.5 23.5 0.0 0.0
Nevada 10 60.0 0.0 20.0 20.0 0.0
Oragon 42 52.4 14.3 28.5 4.8 0.0
Washington 69 42.0 31.9 132.1 8.7 4.4
Ragion T 723 48.9 23.7 15.4 8.6 3.5
Raegion II 403 47 .6 24,1 18.1 7.2 3.0

a =
Percentages may not egual 100 due

207
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TABLE 25
CHARACTERISTICS OF TLEOCHER RESPCNDENTS: PRRCENT BY
STATE AND REGION RERPOXRTIIG CZRTAIN UNDEZRGRADUATE
SEMESTER HOURS CREDIT IMN ATHEMATICS
Number of Semester Hourxs Credit
Wone

State & Sample &and Non- 13 or
Region Size Response 1-3 4-6 7-12 more
Illineis 158 14.6 13.9 27.9 32.3 11.4
Indiana 91 16.5 13.2 20.8 33.0 6.6
Michigan 131 24 .4 22.1 26.7 21.4 5.3
chio 275 20.0 18.5 31.6 - 24.0 5.8
Wisconsin 68 22 .1 11.8 27.9 32.3 5.9
Alaska 5 0.0 20.0 20.0 0.0 60.0
Czlifornia 260 23.1 18.5 23.5 20.4 i4.6
Hawaiil 17 47 .1 23.5 5.9 23.5 0.0
Ncovada 1 50.0 0.0 20.0 20.0 10.0
Oregon 42 19.1 11.9 42.9 23.8 2.4
Washing-on 69 24 .5 21.7 20.3 24 .7 3.7
Region I 723 19.3 17.0 29.5 27.4 6.8
Ragion II 403 24.3 8.4 24.1 21.3 11.9

fpercentages may not equal 100 due to rounding.
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TABLE 26
CHARACTERISTICS OF TEACHER RISPONDENTS: PERCENT BY SYATE
AND RELION REFORTING CERTAIN NUMBERS OF UNDERGRADUATE
CREDIT HOURS IN SCIENCE TEACHING METHODS2

tiumber NI Semescer nkours Credit
Hone

State & Sample and Non- 13 or
Region Size Response 1-3 4-6 7-12 more
Illinois 158 41.1 44 .3 9.5 4.4 0.6
Indiana 91 23.1 55.1 18.7 1.1 1.1
Michigan 131 38.2 39.7 13.7 4.6 3.8
Chio 275 34.2 45.1 14.9 5.1 0.7
Wisconsin 68 29.4 52.9 l16.2 1.5 6.0
Alaska 5 20.0 40.0 20.0 0.0 20.0
Califocrnia 260 42.3 40.0 12.3 3.1 2.3
Hawaii 17 17.7 70.6 5.9 5.9 c.0
Newvada 10 40.0 40.0 20.0 0.0 .0
Orxegon 42 45,2 33.3 16.7 0.0 4.8
Washington 59 26.1 62.3 8.7 2.9 0.0
Ragion I 723 34.4 £6.4 14.3 4.0 1.0
Region IXT 403 38.7 44 . 4 12.2 2.7 2.0

i

aPercentages may not egual 100 due to rounding.
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TABLE 27
#aPACDTERISTICS OF TEACHER RESPONDENTS: PERCENT BY STATE
AND REGION RupPORTING CERTAIN UNDERGRADUATE STHESTER
crEDIT EowRre IN STUDENT TEACEING IN SCIENCE®
Tamber of Semester Hours Credit
None
State & sample and Non- 13 or
Regioll Size Resvonse 1-3 4-6 7-12 more
. I

I1linois 153 75.6 7.0 7.0 8.9 0.6
Indiana 51 63.1 15.4 6.6 8.8 1.1
. Michican 131 76.3 10.7 5.3 6.9 0.8
Ohio 275 Q1.1 5.1 6.2 6.5 1.1
WisconSinp 68 70.6 13.2 11.8 4.4 0.0
Alask?@ 5 60.0 0.0 0.0 20.0 20.0
Ccalifornjia 2690 76.9 11.9 3.5 6.9 0.8
Hawail 17 o4.1 0.0 0.0 5.9 0.0
Nevada 10 $0.0 0.0 0.0 10.0 0.0
Oregon 42 73.8 11.9 4.8 7.1 2.4
WashinSton 69 23.4 5.8 1.5 4.4 0.0
Region I 723 76.9 8.6 6.8 7.1 0.7
Region IT 403 79.7 9.9 3.0 6.7 0.8

Qpercentages may not équal 100 due to rcunding.
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TABLE 69
INSERVICE EDUCATION: PERCENT OF PRINCIPALS BY STATE
AND REGION REPORTING AVAILABILITY WITHIN THE SCHOOL
SYSTEM OF CONSULTANT OR SUPERVISORY HELP
IN TEACHING SCIENCE2

Availability of Help

Supervisory Supervisory
. or Consultant or Consultant

‘State & Sample Help Help Not Non-
Region Size Available Available Response

Illinois 165 . ) 48.5 51.5 0.0

Indiana 91 46.2 51.7 2.2

.. - Michigan = .. 145 _ 44 .1 : 53.8 1.4

* . Ohio - 276 - . 54.4 43.8 1.8

Wisconsin 74 59.5 39.2 1.4

. "Alaska . : 4 . 25.0 ~75.0 0.0

- California- 278 57.2 40.7 2.2

Hawaii .~ 16 56.3 43.8 0.0

* Nevada 11 45.5 54.6 0.0

Oregon .51 47.1 52.9 0.0

Washington 74 56.8 40.5 2.7

Region I 751 50.6 47.9 1.3

1.8

Region II 434 55.3 42 .9

4percentages may not equal 100 - due to rounding..

253
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SAMPLING PROCEDURES AND RELATED INFORMATION
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TABLE 91

UNIT POPULATION VALUES FOR SAMPLING
IN MODEL DESIGN

Unitr
—_— _ __Population

00 «J O LT M L B

14.
15.
l6.
17.
18.
19.
20.
21.
22,
23.
24.
25,
26.
27.
28.
29'!
30.
31.
32.
33.
34,
35.
36.
37.

Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
District of Columbia
Florida
Georgia
Hawaii

Idaho
Illinois
Indiana

Iowa

Kansas
Kentucky
Louisiana
Maine
Maryland ‘
Massachusetts
Michigan
Minnesota
Mississippi
Missouri.
Montana
Nebraska
Nevada

New Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio

Oklahoma

5071
4204
3878
4981
4342
4766
4214
4794
4382
4948
4227
4784
5261
4233
4919
3869
3869
4260
4503
3805
4744
4836
4859
5029
4691
3296
4319
4695
4547
4553
4168
4955
4817
3855
4256
3839
4832



TABLE 91,

cont.

Unit
Population

252

38.
39.
40.
4].
42,
43.
4,
45,
46.
47.
48,
49.
50.
51.

Oregon
Pennsylwvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas

Utah

Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming

3982
5021
4686
4504
4917
4268
4916
4856
4745
4472
4933
4935
4609
5059

273
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ELEMENTARY SCIENCE TEACHER SELECTION METHOD

In order to ensure that the elementary school teachers who teach science
constitute a random sample in this survey, we request your cooperation in
selecting one elementary teacher who teaches science in your school to
respond to the enclosed Elementary Teacher Questionnaire.

The method of selecting this teacher is as follows:

A,

b

Kindly request that the Elementary Teacher Questionnaire be returned to your
office in the enclosed white emvelope. 1In order that analysis can proceed
quickly, please mail both completed questionnaires in the kraft clasp enve~

If you have only one tsacher in your school who teaches at least
one science rourse, class or subject in any grade level or com-
bination of grade levels in any organizational pattern, give the
enclosed Elementary Teacher Questionnaire to that teacher.

if you have more than one teacher who teaches science use the
following procedure:

1. Alphabetically order the last names of all teachers who
teac.. at least one science course, class or subject in any
grade level or combination of grade levels from Kindergarten
through grade eight. They may teach science as any part of
your school organizational pattern, such as ungraded, self
contained, departmentalized, team teaching or traveling
teacher.

2. Please give the enclosed Elementary Teacher Questionnaire to
one of your teachers on alphabetical list according to the
following selection eriteria:

relection Numbers for Your School

09
04
02

a. If the total number of elementary teachkers who teach
science in your school is greater than or equal te nine
give the questionnaire to the ninth teacher on your
alphabetical list.

b. If the total number of teachers is less than nine
but greater or equal to four, give the questionnaire’
to the fourth teacher on your list.

e. 1If the total number of teacherz is less than four
but greater than or equal to two, give the questionnaire
to the second teacher on your list.

lope at your earliest conveznience,

273
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THE OHIO STATE UNIVERSITY
COLLEGE OF EDUCATION
194% HOKTH HIGH STREET
COLUMERUS, OHIO 45210

Faepn ey of WHECE ive
Marmuaanics Ecratios (614) 293-412

Dear Principal:

Enclosed are two questionnaires from the Ohio State University National
Science Teaching Study. The information requested from one of your elemen-
tary level teachers who teaches science and from yourself is vitally needed.

Over ten thousand schools are ineluded in the present study. This is
the largest study of its kind that has been done in science education. Each
principal, like yourself, has been randomly selected to provide equitable
Tepresentation among all elementary schools in the fifty states and the
District of Columbia. Consequently, your own questiennaire responses are
extremely imporiant to an understanding of elementary science curricula.

This study is a research project of The Ohio State University Center
for Science and Mathematies Education. Study results will be made avazilable
to apgencies, such as the U. 5. Office of Education ERIC Clearinghouse, that
are responsible for information dissemination to researchers and curriculum
personnel. Private foundations and legislators who provide financial suppott
to education will also kave access to final national survey results.

Your school name is needed on each questionnaire to ensure authenticity
of the scientific survey sample. No evaluation will be made of 'individual
schools nor will schools, principals or teachers be identified in the
national report.

Both questionnaires have been designed for ease and convenience in re-
sponse. Please feel welcome to make additional comments by letter or on the
back of any questionnmaire page. '

The method for selecting a member of your faculty to complete the
Elementary Teacher Questionnaire is indicated on the back of this letter.
Tbe sclected teacher should seal the completed questionnaire in the enclosed
vhite return envelope. This can be inserted in the kraft clasp emvelope to
be used for your questionnaire. We hope to have all questionnaires returned
by April 15, 1971. :

Your assistance in this significant sfudy is appreciated. A complimen-
tary summary of the study will be sent to you after data analysis.

Sincerely yours,

it

Jerrold William Maben
Graduate Resecarch Associate
Coordinator, Central States

280
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THE OHIO STATE UNIVERSITY
COLLECE OF EDUCATION
1945 NORTH HIGH STREET
COLUMBUS, OHIO 43210

FALuiTy oF SciIucT A%
Aaypanzarici Eovcanaos

Dear Teacher:

As a teacher who teaches science in your school, you have been selected
by your principal to participate in The Ohio State University National Science
Teaching Study. You are one of over ten thousand elementary school teachers
in all fifty states and the District of Celumbia who are responding to the
attached questionnaire. The information which you can provide is extremely
important.

The 1960's were marked by pressures and changes in elementary school
science. Now knowledge is needed to summarize the decade. Equally signifi-
cant, a scientific basis is required for future educational planning. Admin-
istrators, teachers, elected officials and universities seek Eactual answers
to educational questions. Some of these are: 1. What science is being
taught in our nation's elementazy schools? 2. How many clementary students
are receiving instruction in the various science programs? 3. Who are our
elemeritary schoel science taachers? 4. What are the conditions for teaching
science in today's schools?

The attached questionnaire has been designed for your convenience and
ease in responding. Feel welcome to write any additional comments on the
backs of the questionnaire pages.

Please complete the guestiennaire at your earliest convenience. After
you have finished, seal it in the enclosed vhite envelope and give it to

your principal. It will be mailed back to me along with your principal'’s
completed guestionnaire.

Information from the national study will be made available to all inter-
ested individuals and groups. No evaluation will be made of individual
teachers, principals or schools. None of these will be individually identi-
fied in the national report. Your principal will receive a summary of the
report at the conclusion of this study.

Your assistance in providing the needed data is sincerely appreciated.

Cordially yours,

Qucbl), Yilline Vet

Jercold William Maben
Craduate Research Associate
Cocrdinator, Central States

O
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lTHE OHIO STATE UNIVERSITY
;;:: l:s :r?li i : 1":: “; ": n':;':‘!"
COLUMBUS, OHIO 431210

Fuilvy aF Srie~sq a=s
MsiKiustict Erueafes

{614) 293 111

Dear Principal:

Your positive post card reply to my inguiry
about your willingness to participate in The Ohio
State University National Science Teaching Study
ig sincerely appreciated.

A3 you requested on the reply card, I am en-
closing a new set of questionnaires for one of
your teachers and yourself. The method to be
.used in selecting a classroom teacher is given
on the back of the Principals Questionnaire cover
letter.

Return addressed envelopes are also Péaviaeé.
Thank you, again, for your ceontribution to
this important national survey. Data on the 1970-
1971 science program in your school will be a val-

uable addition to the study.

Cordially yours,

Jerrold william Malen
Graduate Research Associate
Coordinator




APPENDIX C

DATA GATHERING INSTRUMENTS
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THE OHIO STATE UNIVERSITY
CENTER FOR SCIENGE AND MATHEMATICS EDUCATION
244 Arps Hall, 1945 North High Street
Columbus, Ohio 43210

SURVIY OF SCLENCE TEACHLNG IN PUBLIC ELEMENTARY SCHOOLS
1970-1971

PRINCIPAL'S QUESTIORNAIRE

T 7 117 [ 17

Principal's Name: _____ - -
Name of School: — _ — _ _ _ _
Address of School: - . . o .
Humuer Street
ey T Gewmty *
State T - Zip Code B

Ceneral Instructions: This questionnaire i& to be answered for an individual

I,

public elementary school, not for the school svsiem

at Large, Please check over the questiocmnzire to get
an idea of the scope of questions asked before begin=
ning to fill out the form. Check ( ~/) or fill in every
item that spplies.

Definition: For purposes of this survey a public elementary school
i{s defined as "an educational institution, operated on
public funds, under the principal or head teacher,;
including any combination of grade levela from K through
8, except any upper grades under a secondery school
organization." This definition excludes all private,
parochial or diccesean elementary schools, correctional
schools, technical or vocational schcols, and special

. schoole for the blind, and physically or mentally-
handicapped children.

SCREENING QUESTION

Is your school a public elementary school according to the above
definition? (check one)

L_j Yes (If checked, continue with Item 1 of Section II.)

[7 Yo (if checked, indicate below what type of school yours fs end
. disregard the rest of the questionnaire aad mail it back to us.)

Iype of School I — e
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I1. SCHOOL ORGANIZATION AND SCHEDULING

1. What is the length of your regular school year? (Number of days
clagses are in session) .

Number of Days
2. Give the enrollment for each grade level in your school as of Fall, 1970.

Give also the total school enrollment. If you do not have students in
a particular grade level, please leave the correaponding space blank.

Grade Lavel Enrollment Grade Level Enrollment

Lo B e Y
|

Pwn R

——— - A ———r—

Total echool enrollment _

3a. Indicate the prevailing way the chiidren are organized for science in
your echool.

Grade Standard Grades Non-Graded

3 _ - —
1 _ -

2 S—— A ———
3 —_— —
4 . ,,,
5 —
6 _

7 —_— —r———
8 e —————

3b. In what grades and for what part of a school year is science taught
ag a definlite part of the curriculum in your schooll

Not Taught Tsught Less Than Taught Half Taught More Than
Grade At All Half Year Year Only Half Year

Kinder- _____ —_— —_— —

garten S -
Firet — R —
Second _ ] , —_—
Third — —_ -
Fourth e . —_—
Fifth ___ — - —
8ixth _ — —
Seventh _ . -
Eighth - I

285
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3

3c. 1s your school departmentalized for teaching science at any grade

level? (This mesns the children have a gpecial science teacher at
scheduled specified times each week) [/ / Yes [/ No

If yes, check the grade or grades in your school in which sclence
{8 departmentalized.

Dggg;gpgntslizeé Departmentalized
{Special Science {Special Scieace
Grade Teacher Grade Teacher)
Kindergarten . — Fifth ——
First - Sixth ]
Second - Seventh —
Third — Eighth
Fourth

TEACHING STAFF
For Item 1 the following definitions aspply:

Full-time teachers: those teachers who occupy teaching positions which

require them to be on the job on school days, throughout the echool year
for at least the number of hours the schools in the system are in sescion.

Part-time teachers: those teachers who occupy teaching positions which

require less than full-time service. This includes those teachers employed
full-time for part of the school year, part-time for all of the school year,
and part-time for part of the ecnool year.

(Substitute teachers, defined as persons employed te teach on # day-to-day
basis, temporarily replacing regularly employad teachers, are NOT considered
as part-time teachers in this study.)

‘Y. Specify the total number of regularly employed teachers (all grades)

in your school.

Number Of Full- Number Of Part=-
Sex , time Teachers time Teachers
Male — -
Female —
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2. Vho teaches science to the children in your school?
(Check All Boxes Which Apply)
Science Teaching
In Your School K 12 3 &4 5 6 1 8

A. A claggroom teacher __ __  __ . . L o
with no help from NNy gN 7 [ _[_/ 17177
an elementary sci-
ence specialist
or consultant

Iy T i - s

téachgr ‘who teaches L1 LA i LS L)L L L
gclence classes for
other teachers

C. A special science

teacher
1. On the school /7 /7 [7 [7 L7 L7177 17
etaff

2. FPromcentral [ 7 40 LT LT LT LT LT (707

office staff

D. A classroom teacher
with help of ele-
mentary sclence
specialist or con-

sulisnt
1. 0= the school L7 0770707050000
staff

2. From central Ll L/ j__f L1 L7 L 17407 17
ﬁffieg_sﬁaff

Sciencgl‘:agfzjm NN _L_/ 771001077
Availsble

F. Other (Specify) ITITIT 000010007
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V. SCIENCE BUDGET

Does your school have an annual budget for the purchase of new
science equipment (excludiag books)? [ ] tes {7 ¥o

[ =1

1f yes, total amount of money spent or committed for 1970-71. §

2 Does your school have an annual budget for the purchase of consumable
science supplies such as chemicals, batterles, balloons (excluding

booke)? [/ / Yes ;/ No
If yes, total amount of money spent or committed for 1970-71. §,

3. Are your elementary teachers who teach science permitted to purchase
equipment and supplies periedically throughout the school year?

L/ Yes [/ No

4, Have you remodeled science facilities in your echool with money
from the National Defense Education Aet (NDEA)? L_I Yes [ / No

If yes, has this been since September 19637 /7 Yes [/ Wo

5. Have you used money from the National Defense_E Education Act (NDEA)
to purchase sclence equipment? L/ Yes _[_/ No

1f yes, has this been since September 15687 / / Yes: [/ No

€. Have you used money from the Elementary and Secondary Education Act
(ESEA) to purchase science equipment? [ /] Yes [/ Yo

1f yes, has this been since September 19687 L;/ Yes [/ No

Equipment is defined as non-concumable, non-perishable iteme such as
microscopes, scales, models, aquariums, etc.

Supplies are defined as perishable or easily breakable materials that
st continually be replenished such as chemicals, dry cells, glass-
wvare, electric bulbs, cooper wire, etc.

To what extent are equipment and supplies for science demonstrations
‘and experiments avallable in your school? (check one only for each

1level)
Inadequate Adequate
Bupplien —_ o —
1-3 Y Ll LL
-6 y] LL LL
7-8 [/ L/ L/

NRRY
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8.

Science Course Impnrovement Project

263

What is the practice reparding the adoption of science textbook series?
(check one box for each grade group in your »chool)

Jra
P~
A

Jom
1~
joo

K L 2

No science textbook

O e rers i i s A e v (Y
Single science textbook - . ~7 ;77 5 7 /7 [ 7
ngle science textbook /I /7 L T /T (T L

series adopted .

Two or more science 7
series adopted L

In what type of room is sclence predominately taught in your school?
(check one box for each grade level in your school)
e of Room

i1 2 3 4 s 6 1 8

Eeguiar Classroom

o
s

]
‘H "

1. With no special (7 (7 [T [T [T {7 17 7 [T

facilities for dad
gcience

2. With specizal facil-
itiez for science

r»
\J

E. Special room to which —_— [
children go for sciesce [/ [/ [/ [/ 17 [T [T L

C. Other (specify)
—————— [T [T [T [T T T 00T

COURSE OFFERINGS
li

Please specify the total number of ehildren in your school by grade level(s)
which use any Science Course Improvement Project materials during the 1970-
71 school year. If particular course materials are not used in your school,
please leave the corresponding spaces bliank.

Eumbg;qgiﬂChiliren by Grade Level

ERIC

Aruitoxt provided by Eic:

K] 1] 21 3| 6] 51 61 7] &

8CIS-Science Curriculum
improvement Study (Rand
McNaily) . .

ESS~Elementary Science
Study (MeGraw-Hill) 77 . S N I Y
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1. (Continued)

Science Course Improvement Project Number of Children By Gradz Levels

3 S N U

E_Asg%:iences.k Process Approach
“(Xerox) . S N . B

‘CDPESsCéngeptuaily Oriented
Prcgram for Elementary Science
(New York University) 7 7 b o

CSL5=Child Structured Learning
“"In Seience (Florida State
University) _ I .

IPS-Introductory Physieal
“Science (Prentice-Hall) I R S .

IEESsIntermediatE Science
T Curriculum Study (Silver
Burdett)

ESCP—Egrth Seience Curriculum
T Project (Heughtan—leflln) 1 1 _ _ .

Pra;eet (Astranamy) (Univerglty
of Illinois) ) 1 ] .

MINNEMAST-Minnesota Mathematics .
“and Science Teaching Project _ B _ 1

IDP-anuiry Development Program
Science Research Associates) - I P S IR ENU N

. TSM-Time-Space-Matter (FeGraw=
Hi11) . . 1 A

Other (Specify)

2a. Do you use definite procedures in your school for identifying children with
special interests, aptitudes or talent in any area of your curriculum?

7 Yes 7 Weo

2b. Do you use definite procedureg for identifying children with special interest
in science? )

[ ] Yes [ 7 ¥o
3a. Is Environmental and/or Conservation Science taught in your school? E;- Yes Lﬁ, No

If yes, answer 3b. and 3c.
If no, go to Item la.

ERIC o 290
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3b.

3c.

La.

265

Is Environmental and/or Conservation Secience taught as a separmte subject
or in relation to other subjects? (Check in the appropriate space for each
grade level) .

;-»f N
NG
Qe

:Iif‘

Taught sepsrately

i:l 1

X
INENEY

N
AN
NS

W\

n-
N
N
N
S~
.
.
‘\
|~
o~
b

Taught with seience 7 /7

Taught with social studies

w
|
H

N
N
N
| I:M
NERNENE
tﬂ <
!
N

Taught with two or more
gubjects including science

I
1
:l
l
:

N
I~
~
~.
)
~
~
I~
<
~
J
™
~|
H\.
~|
E\
o

Taughkt with two or more

subjects not including

science 7 _/_ 7
Other (Specify)

N
N
N
J
N
N

Specify any facilities (such as an outdoor education laboratory, school farm,

school forest...) that are available for teaching environmental and/sr

conservation seience in your school.

Is health taught in your school primarily as a separate subject or in relation
to other subjects?

=

Taught separately

INE
INE

2
~.
~
-
~

~
~
~
‘\H
~
~|

INEL
r I:l‘ L= -
NS

Taught with science

N m | I:] :H:I: ™

ENEENIEN]
Q !

Taught with physieal
education

NI

[~ I
|

Taught with two or more
subjects including science

i

NEENEENIN W

NN
NN
Ny

I

Taught with two or more

subjects not including e e o
science 7 7 /7 7 7 [ 7 7 [7

Other (Specify)

J
N
N
N
N
|

N
N
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kb, 1Is narcotics or drug abuse education taught in your school? /77 yes / / No

_f yes, is it taught primarily as & separate subject or in relation to other

subjects?

2 3 L+ 5 6 1 8
Taught separately !j ij E g E L:T g
Taught with science 7 T [T ; 7 [T

™~
N
S~
. |
™~
~i
N}
"~
NI

Taught with bealth
Taught with physical
education :

Taught with tvo or more
gubjects ineluding science

NEENEENE
m:]j l‘:l [
Q3 Q!
IR
L«| I~
NN
NN

Taught with twvo or more
subjects not including
sclience

other (specify)

|

Ny
N}
N
N
N
N
N

770000 0 0 0

VII. INSERVICE EDUCATION

1a. In sddition to assistance from the principal, is there other consultant or
supervisory help in teaching science available from within the school systenm?

[7 Yes [] %o

If yes, check items below which apply. -

lj General elementary supervisor with only general knowledge of science

General elementary supervisor with special competence in elementary
science )

Elementary science consultant, supervisor, or speclalist
Classroom teacher with special treining or competence in science

ligh schocl science tescher

000D

Other (Specify)
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If you answered "No" to question la, DO NOT ansver THIS question.

1b. If consultant help in science is available, to what extent do teachers make
use of it?7 (Consider all types checked in guestion la and check only ONE
box for ench grade group in your sehool) ’
Rarely or .
Never QOcecasionally Very Often
{(1es= then (about once {at least
Grade or. . month) & month) once a week)

"

RN

|

RANLAN
10

AN RN
AL

© = OV oW

If you answered "No" to question la, D0 NOT answer THIS questionm.

le. If consultant help is available in your school, to what extent is each of the
following ways of working used at each grade group level? Complete every box
for grade groups in your school by writing in one of the nunbers of the
following code:

1 - Rarely or Never Used 2 - Used Occasionally 3 - Used Very Often

~Consultant's Grade Group )
Ways of Working K 2:3 46 I8

Planning or consulting with teachers N
Peaching seience lessons within ¢cless- )

rocms . _ L
Introducing science units et e

Providing materisls

Helping plan field trips

Evaluation of science teaching

Demonstration teaching before teacher
groups ) ) S . B

Organizing or directing teacher workshops . B o

Working with small groups of children - _ ,,,

Other (Speeify) __ ___ _ _ o '  _

253
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What ere the opportunities teachers in your school have for in-service

science education?

In-Serviece Secience

Local
School

SEponsorship
School
Systen
Level

State
Level

College
Sponsored

(check as many boxes as apply for each function)

Any Other
Sponsorship
(Speecify)

Edueation Activity

Level

Teachers meetings

Curriculum develop-
ment and revision

Elementary science
courses

Elementary science

vorkshops

Visitations and
demonstration
teaching

Television and
radio programs

Other in-service
scilence education
activities (Specify]




THE OHIO STATE UNIVERSITY
CENTER FOR SCIENCE AND MATIEMATICS EDUCATION
244 Arps Hall, 1945 North High Street
Columbus, Ohioc 43210

SURVEY OF SCIENCE TEACHING IN PUBLIC ELEMENTARY SCHOOLS
1970 - 1971

Teacher's Name

)1
o

{(Optional)
Name of School: ] ,‘, . I I .

Address of School: _ _ - o e

Nuwber Street
~ city - County T
- State ~ Zip Code

General Instructions: Thig quostionnaire is to be answered Ly the individual
elemzutary school science teacher, Please check over
the questionnaire to get an idea of the scope of the
questions asked before beginning to £ill out the form.
Check (/) or £fill in every item that applies.

I. TEACHER CHARACTERISTICS
Check (/) or £ill in the blank.

For Item 1, the following definitions apply:

Full-time teachears: those teachers who occupy teaching positions which

require them to be on the job on school days, throughout the school year
for at least the number of hours the schools in .the system are in session.

Part-time teachers: those teachers who occupy teaching positions which
require less than full-tims service., This includes those teachers
employed full time for part of the school year, part=time for sll of
the school year, and part-time for part of the school year.

Substitute teachers: thosa persons employsd to teach on a day-te-day
basis, temporarily replacing regularly employed teachers. Thay are not
considered as part-time teachers inm this study. If vou are a substitute
teacher, please return this questionnaire to your principal.

1. On what basis are you now employed by the school system?
Full-tiwme / / Part-time [ /

2, Sex: Male L:? Fenale 1:7 Age in yearg:

3. a) Number of years of teaching experience in an elementary school

{include the present school year):

ERIC
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b) Number of years of teaching experience in a gecondary school:

¢) Number of years you have taught any science in an elementary
school (include the present school year): .

d) Number of years at present school system or district (include

the present school year): ____

&, Please check the degree(s) you now hold, snd specify the major and
minor subject matter fields of the degree’s).

Degrees Held Subject Matter Fields ,
Major Minor(s)

|

B.S. or E.A.

M.S, or M.A.

y E\.
‘i W
‘
|
I
|
‘

|
|
|
|

-
|
|
|
\
{
|
[

Ed.D..

Ph.D.

!H\\
Y
|
|
‘
|
|
\
I
‘
|

]
<
|
|
]
|
|
\
|
|
|
|
i
\

i
]
|
|

Specialist

"

™~
\
|

Non-degree

™

Other (specify) [ _ - _ e e

5. Are you now working on a formal degree program? [ / Yes [/ / Wo.

If yes, what dezree?

Major subject matter field — _ e e

Minor subject matter field(s) — e

6. Please specify the number of credits you have in the following areas
in either quarter hours or semester hours.

Quarter Hours Semester Hours

Undergraduate Work

- Bfological Sciences _ —_—

Physical Scieaces —_— —
Earth Science _ —
Mathematics - e —
Science Teaching Maethods _ _ .
Student Teaching in Science —

Graduate Work

Biological Sciences _ e
Physical Sciences S
Earth Science - — —

Mathematics ' — _ _
Science Teaching Methods
or Seience Education — —
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7. If you have attended any sponsored sciemce in-service activities
since September, 1968, please indicatc the year(s) in which you
attended the program in the appropriate colusn below.

Sponsorship

In-service Science | local school any other
Education Activity | school | system | state | national | college sponsozship
_ __|level | level | level | level | sponsored _(specify) _

Teachers' meetings

Curriculum develop-
ment and revision

Elementary science
courses

Elementary science
workshops

iligitatians and
demonstration
teaching

Television and
radio programs

Other in-service
science education
aetivities
(specify)

8. If you teach or have taught onz or more of the science course improvement
projects (e.z., ESS, SCIS, AAAS, MIRNEMAST, COPES, TsM, IDP, ISCS, ESCP,
CSLS), since September, 1968, please supply the following information
about each project.

Attendance at

Horkshop or Lenath of

- Science Course Institute Workshop or
Xmprovement Project Yes Ne Institute

“FRIC

A 11701 providd by e [
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II. SPECIAL SCIENCE FACILITIES AND AUDIO-VISUAL AIDS
1. Check the special science facility or facilities available for
your use in teaching science in your elementary school. How
much use do you make of each facility that is available?
Special Science Facility Availability Usage -
Rarely or
Never {less Occasionally Very Often
than onca (about once (at least
Yes No a_month) a month) once a week)
Auto=tutorial laboratory [ ,Lj ﬂ )

N
N

Closed circuit television / / [ i 7 7
!CampuEEf terminals é:7 127 1i7 1:7 1j7
Greenhouse 7 17 17 7 I
Observatory L7 [ 17 i 7
Outdoor laboratory Y 7 [ 7 )
Planetarium i [ 7 L7 )
Science darkroom 7 Y 7 - 7 7
Science museum l:? 1:7 Lj? 427 ;:7
 Ventilated animal housing 17 I 7 7 [
Weather station 7 ) =7 7f7; Y}
0 I,

7 7 i
2. Equipment is defined as non-consumable, non-perishable items, such
as microscopes, scales, models, aquariums, etec,

Other (specify)

N |
N
NENRR

Supplies are defined as perishable or easily breakable materials
that must ccntinually be replenished such as chemicals, dry cells,
glassware, electric bulbs, copper wire, etc.

To what extent are equipment and supplies for science demonstrations
and experiments available in your school (check only one)?

Lacking Inadequate Adequate
‘Supplies i - L7 7
Equipment l:? : i;, l:7

Mw

)



s

3, Check the audio-visual aids that asre available to you in teaching science,
How much use do you make of each kind of aid that is available?

_Audio-Visusl Aid Availability . Usage B
o o ) - ~ Rarely or -
Never (less Occasionally Very Often
than once {about once (at least
Yes No A month) a month) _ once a veek)

g .

17

Motion picture projector 7 Q
Fiiﬁlagp projector 7 /7
Slide projector

Overhead projector

Opaque projector

Phonegraph

1/
/7

Tape-recorder

NENINENENENENINEND

Television

Commercial mcdels
{c.g., molecular, eye,
ear models...)

Commereial charts g 5 _L-_T ' _LZT

IIT. MISCELLANEOUS
1. Vhat degree of difficulty do the following factors offer to effective
geience tesching in your school? Complete all boxes using the following
code: 3 = Great Difficulty
2 = Some Difficulty
1 - Vo Difficulty

7
[7
7
Micro-projector E
7
L7
L7
7

SENEINININININININININ

Factors D Degree

Inadequate rocm facilities

Lack of supplies and equipment

Insufficient Tunds for purchasing needed supplies,
equipment, and appropriate selence reading materiels

Lack of community suppert for selence program

Inability of teachers to improvise materials ana
equipment

Teachers do not have sufficient science knawlque

Teachers do not know methods for teaching science

Lack of ndeguate consultant service :

Teachers lack interest

What science to teach in each grade has not been
clearly determined

School helieves other arees more important than scienze

Hot enough time to teach scleunce :

Lack of in-service appmftunlt;es

Other (Spdciry)

[ T T
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IV. ELEMENTARY SCIENCE TEACHING

SPECIAL INSTRUCTION: Section IV, Items 1, 2, 3, 4, 5, and 6 below have been

ﬂesigned to provide information specific to cne seience class. If you teach
nly one elass of science, such as in a self-contained arganizatlan, you mey

sklp directly to item 1 below, and respond to these same items in relation

to that class.

IF YOU TEACH MORE THAN ONE SCIENCE CLASS, PLEASE READ THE F~ ' TOWING BEFORE
~ TYOU BEGIN ITEM 1.

* The method given below is provided for only those elementary teachers who teach
more than one group of science students in organizational patterns such as team
teaching, ungradEd departmentalization, traveling teacher, etc.

In order to ensure that the elementary school sclence classes in this survey
constitute a random sample, we request your cooperstion in selecting one of your
selence classes, about which we hope to obtain specific information regard;ng the
gelence teaching practiges.

The method of selecting this science class from all your science classes is
outlined belew. In selecting a science class for the information needed in Section
IV, Items 1-6, of the questionnaire, treat each greup of students or unit as &
separate class.

A) Order your science classes in numerical order, starting with "1" for the
first sclence class that you teach each day, "2" for your second science
elass, and so on, ending with your last science elass for the day.

B) Please select one of the science classes on your l1list according to the
following selection eriteria:

05
03 ‘
02
01

a) If the total number of sclence classes that you teach is greater
than or equal to 5, select the 5th =cience class. .

b) If the total number of science classes that you teach 1s less than
5 but greaster than or equal to 3, select the 3rd science class.

¢) If the totzl number of science classes that you teach is 2 seleet

- ¢he 2nd science class.

1. a) How many students are in this class? ___ _
b) Graﬂe level(s):

c) How many times per veek do you usually teach scienee to thic class?

ﬂj How many minutes per week does thzs elass usually receive s;ienee
dnstruction? . .

300

ERIC

Aruitoxt provided by Eic:



T

e

What pattern of science teaching most aptly describes the approach you use
with this class?

a) Separate subject 7
b) Integrerted with other subject 7
e¢) Incidentally é::?
d) Combinations: )
1) Separate subject and incidental L7
2) Integrated and incidental 7
e) Other (Specify) —
] B I,
- — '

3. Which of the follcwing best describes your role as teacher of this eclass?

&) A eclassroom teacher with no help frem an elementa:y science X
specialist or consultant [/
b) A regular classroom teacher who teaches science classes
for other teachers [/

¢). A elassroom teacher with help of elementary science specialist
or consultant who is:

1) on the school staff ) 7
2) from central office staff —

d) A special science teacher

1) on the school staff [
2) from central office staff 7
e) A classroom teacher who coordinates science instruetian with 7
educational television o [ 7

f)- Other (Specity) _
) l_/

4. Pleese check the kind of room that you use %o conduet this elass.
Laboratory or special science room 7
Classroom with portable sclence kits !Z'
Classroom with no science facilities or kits /[ / /

Other (Specify) L7

301
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5a, Please check the kind(s) of curriculum materinls and/or textbooks that you
use for this elass,

Single textbook inecluding _ —
laboratory manual l::j’ Loeally prepared materials /
Single textbook Lfif Separate laboratory manual :f
‘Multiple textbooks including Other (Specify) _ _
laboratory manuals /7 ' 7
Multiple textbooks /7 '

5b, Please supply the following informatien about the textbook(s) and/er
curriculum materials used for this elass. If space is insufficient,
please continue on the back of this sheet or attach a separate list.

Title Publisher Publication Date

Se, If you are using materisls of any science course improvement project {i.e.,
SCIS, AAAS, ESS, COPES, IDP, ESCP, etc.) in this class, please indicate the
materials used gnd the extent La which they comprise the total seience
pregram for tfzs elacs.

' Portion of Science
Name of Sclence Course

Materials Used : Course for This Clasa
Improvement Project Printed | Kits Less than | About | More than | Total
' , __Halr | Helr| ¥air | Course
R 7 7 [J [ 7 [T
— (7 7 (7 (I [T [T
o i AR L7 7 [ 7

S




6. WVith respect to this class, rank the three learning activities that you
uge most often. Use "1" for the most often used activity, "2" for the
next most often, and "3" for the third most often used activity. Mark
all other activities which you use with a check (/).

Lecture Individual laboratory activity

Lecture-discussion L Group laboretory activity —

Small group discussion - In-elass written assignments —_
Science demonstrations Excursions or field studies L
Instructional films Programed instruction —_—
Independent study Auto-tutorial instruction -

Others (Specify) Televised instruction ,

7. How setisfied are you with teaching elementary school seieneé?
Very satisfied
Satisfied

Meutral

Q00

"~

Disgatisfiesd /

af

Very dissatisfied

END OF TEACHER'S ~ QUESTIONNATRE

THANK YOU FOR YOUR  COOPERATICH
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Dear Principal:

Recently, two questionnaires were mailed to you from
The Ohio State Univercity Mational Sclence Teaching Study.
Information was requested from one of your teachers and
yourself. '

Overall response has been very good. Hewever, we have
not received Principal or Teacher Questionnzires from your
school. Your data is jmportant since we wish to obtain
representative informatien from vour geographic area.

Please check the appropriate box on the reply card.
Either detach and mail, or fold, staple, and mail.

: Sinciiflyyours,izz |
Jéﬁ'«“&g %{‘:}:’ rcoonn. /?itj-“'_;l;«g/

Jerrold Willizm Maben
Graduate Research Asso;iate

C.s.Postage O
National Sclence Teaching Study
The Ohio State University
Center for Science and Mathematics Education
244 Arps Hall, 1945 North High Street
Columbus, Ohio 43210
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Please check the appropriate box:
'L:?l Questionnaires have been returned to you.

L/ Questionnaires will be completed and mailed
. about, I

/./ Questionnaires have been received, but we are
unable to participate in this National Study.

L/ Questionnaires have not been received, Please
send another set.

Comments:

<

(7 77 [T77 [ 777



APPENDIX D

INFORMATION REGARDING EXTENDED PHASES OF THE NATIONAL
NATIONAL ELEMENTARY SCHOOL SCIENCE STUDY AND THE
NATIONAL SECONDARY SCHOOL SCIENCE STUDY
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The present study was one part of the National
Elementary School Science Study. The study sought to
survey the status of elementary school science during
the 1970-1971 school year in all 50 states and the
District of Columbia. The general design of the study
was discussed in Chapter III. The elementary study was
conducted concurrently with the National Secondary
School Science Study. Additional information on either
study may be obtained from:

ERIC Center for Science and
Mathematics Education
The Ohio State University

1460 West Lane Avenue
Columbus, Ohio 43221
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APPENDIX E

RECOMMENDATIONS
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RECOMMENDATIONS

The recommendations are presented in three groups:
1) use of the information from the present study for
policy making by federal, state or local agencies;
2) recommendations related to further analysis of the
schools from which data in the present study were ob-
tained; and 3) recommendations related to further

analysis of the data obtained by the present study.

For Educational Policy

Policies for utilization of federal funds should be
examined in relation to regional differences found in
the present study. These pclieiésrweuld include those
existing at federal, state and local levels. It is
possible that one or more éf these agency levels would
have developed policies which have resulted in the in-
dicatea regional differences. It is likely that a more
equitable usage of federal funds for science instruction
could be achieved.

It also seems that changes can be madeéin'pclicy

regarding teacher education. Science and science educa-

tion courses at the undergraduate level need to provide
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ways to help teachers develop better feelings toward
their adequacy in these areas. This is especially true
for graduate level science and science education courses.
Overt recruitment of teachers to enrcoll in these courses
by offering content that will be regarded as wvaluable by
the teachers is needed.

Inservice education requires similar changes if
teachers are to gain s<nowledge of and use of methods that
will better utilize available séiance materials and
facilities. Learning activities for children should in-
volve more than textbook reading. Every science series
provides teachers with a multitude of suggestions for
individual activity, small group work, demonstrations,
‘experiments and field trips. An enriched variety of in-
service and consultant services is neeéedrtc help teachers
makg the reécurcés now available to them an integral part
of elementary school science instruction. Such training
will also provide mechanisms for implementing usage of
materials from science course improvement projects and of

other curriculum materials as they are developed.

For Further Ana1y51s of the Schogls Stud;ed

: Addltlcnal data could be Dbtalned to provide a more

1n these sch@cls. Mgch,descrlptlve data has already been
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faculty, facilities, equipment and learning activities.
Study of the quality of science learning in these schools
could utilize the present data to determine if an associa-
tion exists between the results of the respective science
programs against the variables analyzed in the present
study.

Of particular interest would be those schools in the
present study that had implemented science course improve-
ment projects, had special facilities for science instruc-
tion or had integrated environmental education or other
subjects with science. It is possible that specific
factors are operative in .these schools which resulted in
the programs or facilities.

Trend analysis could also be conducted by surveys
which seek to obtain data similar to the present study
after certain intervals from the same schools surveyed
in the present study. Approximately every five years

would seem appropriate.

For Further Analysis of the Data

Further analysis of the data can be made to examine

several aspects of the charactéristics‘gf teachers who

taught,elementary school science in the schools from which

the data were received. For example, analysis can be
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made to determine if an association exists between teacher
age, teacher experience or teacher academic background and
experience and/or training in science course improve-
ment projects.

An examination of the types of master's degrees, and
graduate majors of those who teach science in relation
to school enrollment size is also recommended. A
detailed examination can belmadé of teacher participa-
tion in the various types of inservice education acti-
vities. Differences in responses on the teacher guestion-
naires, particularly in regard to background, learning
activities, use of special science facilities, textbook
usage and satisfaction with elementary science teaching
can be analyzed for association with teacher sex.

Examination of the data for differences associated
with grade level could be conducted and inclusion of
data acquired for grades seven and eight could be made.

It also seems likely that since the basic data of
this study was obtained for a large numbeé of schoels on
a variety of wvariables, it would be useful for other
educational researchers‘tc utilize this material as a
data bank Wlth other studles for comparison purpcses on
_sPec;f;c varlables, trend analy' s, design lmplemantae
t;Qn of mcdel stuaies, pllctlng of experimental designs

"and ldentlflcatlan of significant variables.

312




Ty e L e R e e P e ot otk St

BIBLIOGRAPHY

l. Alaska State Department of Education. Alaska Education
Directory: 1969-1970. Juneau, 1970. —

2. American Association for the Advancement of Science.
Bulletin, 16:2, June 1971.

3. Auletto, John X. "The Teaching of Science in the
Public Elementary Schools of Delaware." Unpublished
doctoral disserxrtation, Temple University, 1955.

4. Barr, Richard H. and Foster, Betty J. Fall 1968
Statistics of Public Elementary and Secondary Day Schools.
National Center for Educational Statistics, Office of
Education (OE-20007-68) , U.S. Department of Health,
Education, and Welfare, U.S. Government Printing Office,
Washington, D.C., March, 1969.

5. Blackwood, Paul E. Science Teaching in the Elementary
Schools. Office of Education (OE-29059), U.S. Department
of Health, Education, and Welfare, U.S. Government Print-
ing Office, Washington, D.C., 1965.

6. Bolen, Virgil A. "Science Teaching Facilities and
Practices in Oregon Public Elementary Schools." Unpublished
doctoral dissertation, University of Oregon, 1952.

7. Brandow, Frederic M. "Organization, Practice and

- Changes in Elementary Science Programs." Unpublished

doctoral dissertation, University of Southern California,
1959,

8. Bruns, Richard F. and Frazier, Alexander. "Scope and
Sequence of Elementary School Science." School Science
and Mathematics, 57:560-568, Octcber, 1957.

9. Burnetit, R. Will and Porowski, Theodore, "Instructional
Procedures in Science." Review of Educational Research,

" The Natural Sciences and Mathematics, 21:268-275, October,

1951.

313

287



I T i

288

10. California State Department of Education. California

Public School Dir:2ctory: 1970. Sacramento, 1970.

11. Challand, Helen J. "An Appraisal of Elementary School
Science Instruction in the State of Illinois." Unpublished
doctoral dissertation, Northwestern University, 1956.

12. Chin, Long Fay. "A Survey of Science Teaching in the
Public Secondary Schools of the Great Lakes and Far West
Regions of the United States in the 1970-71 School Year.
Unpublished doctoral dissertation, The Ohio State Unive;—
sity, 1971. :

13, Conrad, Hollie M. "Science Practices Used by Selected
Elementary Teachers." Unpublished master's thesis, Ball
State University, 1953.

1l4. Dillon, Jessie D., Jr. "An Analysis of Science
Teaching in Maryland Elementary Schools, with Limited
Comparisons to Practices Revealed in a Nation-Wide Study."
Unpublished doctoral dissertation, University of Mary-
land, 1965.

15. Education Directory; 1968-196%9: Part 2--Public
School Systems. Office of Education (OE-20005-69), U.S.
Department of Health, Education, and Welfare, U.S. Govern-
ment Printing Office, Washington, D.C., 1968,

16. Educational Services Incorporated. A Review of Current
Programs, Watertown, Mass., 1965.

17. - Gertler, Diane B. Directory Public Elementary and
Secondary Day Schoals- 1568-69, Vol. I-IV. National Center
for Educational Statistics, U.S. Department of Health,

‘Education, and Welfare, U.S. Government Printing folce,

Washington, D.C., 1970.

18, HaWali ‘State DePartmént of Education. Hawaii Educa—

tional Dlrectcry.ilQGQ 1970. 'H@nblulu, 1970,

19. ‘Haworth, Leland J. "Sc;enga Education in the Schools
of the Unlted States." Report of the Natlonal Science

AFcundatlan to the Comﬁlttee on- Science and Astronautics,-
Document No. 44 l%:21 u. S. Gavernment Prlntlng Office,

v WaSh;ngtcn, D.C., 1965

20., Hedges, Wllllam D. ana MacDngall Mary Ann. "An

.fInvest;gatlan of the Status of Science Education in Select-

ed ‘Public Elementary Schools  of" Vlrglnla." Sc1Eﬁce Educa

’ftlan, 48 59 -64., February, l964




289

21. Hurd, Paul DeHart. "Toward a Theory of Science Educa-
tion Consistent with Modern Science." Theory into Action.
Washington: National Science Teachers Association, 1964,
pp. 7-15.

22. Illinois Department of Public Instruction. Directory
Illinois S8Schools: 1969-1970. Springfield: Department of
Textbooks and Publications, 1970.

23. 1Indiana Department of Education. Indiana Educational
Directory: 1969-1970. Indianapolis, 1970.

24. Jarvis, Oscar T. "Arithmetic and Science Time Allot-
ment Practices in Intermediate Grades." School Science and
Mathematics, 66:322-324, April, 1966. ’

25. Johnston, Jane. "The Relative Achievement of the Ob-
jectives of Elementary School Science in a Representative
Sampling of Minnesota Schools." Unpublished doctoral
dissertation, University of Minnesota, 1954.

26. Kahn, Gerald and Hughes, Warren A. Statistics of
Local Public School Systems, 1967. Office of Education,
U.S. Department of Health, Education, and Welfare, U.S.
Government Printing Office, Washington, D.C., March, 1969.

27. Lockard, J. David, ed. Sixth Report of the Inter-
national Clearinghcuse on Science and Mathematics Curricu-
lar Developments, 1968. College Park: University of
Maryland, 1968.

28. Matala, Dorothy C., and McCollum, Clifford G.
"Science in the Elementary Grades." Review of Educational

Rasearch The Natural Sclences ana Mathematics, Dctcber,
1957.

29. Michigan Department of Education. Michigan Educa-
tional Directory: 1969-1970. Lansing, 1970.

30. National Science Foundation. Nineteenth Annual Report
for Fiscal 1969. Washington, D.C.: U.S. Gavernment
Printing Office, 1969.

31. Nevadalbepartment of Education. Nevada Educational
Directory: 1969-1970. Carson City, 1970.

32. Ohio Department of Education. Ohio Educational Direc-
tory: 1969-1970. Columbus: Division of Elementary and
Secondary Education, 1970. R 7 : i

»...?w‘ ‘

15




290

33. Oregon Department of Education. Oregon Educational
Directory: 1969-1970. Salem, 1970.

34. Palmer, E. Laurence. The Nature Almanac. Washington,

D.C.: The American Nature Association, 1930.

35. Piltz, Albert. "An Investigation of Teacher-
Recognized Difficulties in the Teaching of Science in the
Elementary Schools of Florida." Unpublished doctoral
dissertation, University of Florida, 1955.

36. Porter, T. R., Snoble, Joseph J., and Anderson,
Arthur C. The Status of Science in the Public Schools in
Iowa: Part l--Elementary Schools. State University of
Iowa and Iowa State Department of Public Instruction, 1964.

37. Richardson, John S., and others. "Materials in the
Teaching of Science." Review of Educational Research,

The Natural Sciences and Mathematics, 21:280-289, October,
1951.

38. Ricker, Kenneth S. "Guidelines for Effective Selec-
tion of Science Equipment for Elementary Schools and a Sur-
vey of the Utilization of Science Eguipment in Elementary
Schools in the State of Maryland." Unpublished doctoral
dissertation, University of Maryland, 1963.

39. Rogers, Robert E. and Voelker, Alan M. "Programs for
Improving Science Instruction in the Elementary School:
Part I, ESS." Science and Children, 7:35-43, January-
February, 1970. -

40. Schneider, Francis P. "Availability of Science
Materials and Equipment in Elementary Schools." Unpub-
lished master's thesis, University of Iowa, 1956.

41. Smith, Doyne M., and Bernice Cooper. "A Study of the
Use of Various Techniques in Teaching Science in the
Elementary School." School Science and Mathematics,
67:559-566, June, 1967. S

42, Snoble, Joseph J. "Status and Trends of Elementary
School Science in Iowa Public Schools, 1963-1966." Unpub-
lished doctoral dissertation, University of Iowa, 1967.

43. Taba, Hilda. "Learning by Discovery: Psychological
and Educational Rationale." Elementary School Journal,
- 63:308-316, March, 1963. ' S

316




291

44, Washington State Department of Education. Washington
Educational Directory: 1969-1970. Olympia, 1970.

45, Watson, Fletcher G. "Why Do We Need More Physics
Courses." The Physics Teacher, 5:212-214, 1967.

46. - . "Becondary Science Curricula: A
Decade in Retrospect." The EPIE Forum, 4p>ril, 1968.

47. Welch, Wayne W. "The Impact of National Curriculum
Projects: The Need for Accurate Assessment." School
Science and Mathematics, 68:225-234, 1968.

48. Weller, Elcrence! "A Survey of Present Status of
Elementary Science." Science Education, 17:193-198,
October, 1933. — -

49. Wisconsin State Department of Education. Wisconsin
Educational Directory: 1969-1970. Madison, 1970.

317




