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The evaluation of future needs for the K-12 science

program in the Fresno City Tnified School Ddistrict used four goals
4 for science education published in the Science Rramework for
‘ California Public Schools. These goals are (1) to develop attitudes

that underlie the personal involvement of +the individual with his
E environment, (2) to develop a scientific mode of inquiry, (3) to
3 develop fundamental skills for scientific inguiry, and (&) to develop
E the knowladge of a body of facts and concepts necessary for further
: interpretation of the natural world. The experimental design
7 consisted of site visits to 73 schools at the a1omop+ary, junior
3 high, and senior high levels. In the elementary and junior high
‘ schools, an understanding of these goals by teachers and

administrators was highly recommended. The report suggested that the
; junior high program could be upgraded by providing more science
experiences, although more laboratory equipment must be acguired. The
> senior high program should provide more introductorv courses in the
p physical sciences that are relevant to the noncollege-bound student.
B detailed matrix of educational ne=2ds for each grade level is
contained in the report. The research was conducted as part of
PROJECT D3SIGHN, funded under ESER Title IITI. (LN)
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FOREWORD

PROJECT DESIGN (Inter-Agency Plamning for Urban Fducational Needs)
was organized as a two-year project to develop a comprehensive
long-range master plan of education for the Fresno City Unified
School District in California.

This project was conceived by school leadership to bring under
one umbrella current major problems of the schools, the relation-
ship of the schools to the broader community, the impact of
educational change now occurring throughout the nation, and a
fresh view of the educational needs, goals and aspirations of
our youtn and adults. The ultimate purpose of the project is

to weld into an integrated plan the best use of available
resources tc meet the totality of current and projected needs
according to their rational priorities.

The United States Office of Education funded the proposal as an
exemplary Title III project, recognizing the urgency for develop-
ing better planning processes for urban school systems. The
first year of this project was organizz2d to assess current and
projected educational needs in the urban area served by the
Fresno City Schools. Planning procedures will be carried out

in the second project year.

A major dimension of the Needs Assessment is an analysis of
educational and urban factors by a Task Force of specialists.
This report is one of the Task Force Needs Assessment publica-
tion series. See the next page for the complete list of project
Needs Assessment publications.,
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INITTAT, CHARGE

In making the assessment of the science education program the
committee adopted the goals for science education from the (1) Science
Framework for California Public Schools (preliminary publication 1958)
in arriving at a matrix for making observation. (See Appendix for Matrix).
This publication recognizes four major goals:

l. "Abtitudes -~ to develop those values, aspirations, and
attitudes which underlie the personal involvement of the
individual with his environment and with mankind;

2. Scientific Mode of Inquiry - To develop the rational powers
which underlie the scientific mode of inguiry;

3. Skills - To develop fundamental skills in manivoulating
materials and equipment and obtaining, organizing, and
communicating scientific information; and

. Knowledge - To develop the knowledge of systematic facts,
concepts, and generalizations which lead to further inter-
pretation and prediction of the natural world."

While the present science program in the Fresno Unified District
was not designed specifically to meet these goals, the assessment team
believed it desirable to use them as a reference point since they developed
by the State Department of Education and should be followed in design-
ing the science program for the future.

TNV WA b AR Y s v gy
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(1) Science Framework for California Public Schools. California
State Department of Education, Sacramento, 1968, pp. 15 -~ 19.
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EXPERTMENTAT, DESIGN

The assessment of the science education program K-12 of
the Fresno Unified School District, under the direction of Project
Design - Interagency Planning for Urban Education Needs, and finanecial
by fund from Title ITI Elementary and Secondary Education Act, was
conducted during May, 1968, by an evaluation team composed of Mr. George
Katagiri, Oregon State Science Supervisor; Dr. John Harville, Professor
of Biology, San Jose State College; and Dr. Stanley Williamson, Chairman
Department of Science Education, Oregon State University. The committee
recognizes that the time available for this assessment was entirely
too short to complete a detailed evaluation of a school district
composed of 52 elementary schools, 1l Junior high schools, and 7 senior
high schools. However, with the excellent materials provided by
Project Design personnel, classroom visitations, results of standardized
tests used, and the excellent cooperation the committee received from
school administrators and teachers, enabled the cormittee members to
arrive at some general conclusions and to make specific recormmendations
for improvement of the program. The committee members have attempted
to generalize on the basis of this limited contact in order that
recommendations made may bave some value, but with the full recognition

that sampling was far too limited to have true validity for the system
as a whole,

3

The following factors limited observations and conclusions:

l. Limited time available for classroom visitations. (2 - l days)
Each day each member of the committee visited 6- 8 classrooms
in 3 - & schools. Selection of schools to be visited was
made by zdministrators of Project Design, and with in-school
visitation schedules set up by the buiiding Administration.
(Mr. Katagiri spent } days visiting elementary schools; Dr.
Harville and Dr. Williamson 2 days visiting junior and senior
hizh schools. In all cases, opportunities were provided for
discussions with teachers and administrators outside of class.

2, Visitations were too late in the school year (May) for
optimal observations. In some ingtances classes were engaged
in summarizing testing, and other end of school activities not
typical of the school year as a whole.

3. Some administrators, and teachers were not entirely clear as

to the objectives of Project Design; thus preparations were
less than optimum.

h. A conference set up for Saturday morning, May 25, with the
Science Coordinator and members of the Science Curriculum
Committee produced so small a turn-out that the discussion
during the meeting was not representative of the broad
spectrum of science areas (elementary, junior high school,
and senior high school) and interests necessary for a real
interchange of ideas or airing of problems.
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Working within these limitations the assessment comittee believes
that observations made and reported in this study, while they must be
viewed as tentative, do represent observable trends in the science
education program in the Fresno District, and the recommendations viewed
as indicative of suggested directions rather than definite opinion,

A Philosophical Basis for issessment

It is appropriate to include a philosophical statement at
this time. The definition and purpose of an elementary science
program which reflects the intent of the Science Framework for
California Public Schools should be clarified if the instructional
needs in this report are to be clearly understood.

There is considerable discrepency between the accepted goals
of science education and classroom practice. Within the past ten
years, a national effort has been made to alleviate the existing situ-
ation. This effort has resulted in a number of curriculum nrojects
which have produced materials which achieve more desirable goals and
which emphasize behavioral outcomes in science instruction. For many
years one of the general goals cf science education has been %o
develop in the individual an understanding of his natural environment.
More specifically, the learner, hepefully, would understand the natural
phenonena associated with many aspects of his environment, such as
weather, nuclear energy, heat, etc. With these understandings he
would, hopefully, be able to interact to many aspects of his physical
world with confidence or with a minimum of fear.

In recent years an additional consideration has been identified
with science education. The knowledge explosion which is documented
by the 300,000 research studies conducted last year and tiie influence
of this new knowledge on the technology and on the life of each citizen
1s causing changes to take place in society at an exponential rate.

To 1imit the goal of science education to the accummlation of knowledge
is inadequate in view of the rapid changes taking place. If we are

to maintain a literate and free society, it is necessary that members

of the citizenry acquire skills which enable them to learn for themselves
throughout adulthood. In addition to the accumulation of knowledge,
science programs need to make a concerted effort to develop in students
acceptable attitudes, self-learning skilis, and a mode of ingquiry.

These goals are highly desirable for all members of our society regard-
less of their ethnic group or socio-economic status.

It should be emphasized also that almost 100 percent of the
children in Fresno attend the first seven years (K-6) of school.
Most of these children will not take more than one or two years of
science beyond the sixth grade. Under these circumstances the major
responsibility to attain the goals of science education is in the
hands of elementary school persomnel. An effective elementary science
program is essential.
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MAJOR CONCLUSIOHS

After careful study and analysis of the materials provided,
the assessment team by Project Design (Extensive data regarding the
commnity, schools, problem identification, &ics)y—classroom
visitations, conferences with teachers and administrators, and limited
contact with members of the science ccrmittee, the following conclusions
can be drawn and reccmmendations made:

A. Conclusions on Elementary School Program.

On the basis of this assessment, a number of needs
for the elementary science program 2ave been identified.
there are other needs of a more gensral nature which couid
be emphasized in this concluding section.

There was considerable evidence which indicated that
teachers and administrators of the elementary schools were
not aware of the goals for a modern science program. The
limited view that science is an organized body of knowledge
or that science is a second rate subject is inadequate for
Fresno children. The idea that we must educate children to
the knowledge known to date is also inadequate. The world
as we know it today will be quite difrerent by the time
elementary children are in the productive years of their
lives. Children in elementary schools today need to develop
efficient methods of self-learning. Additionally, science
literacy is not reserved for the scientist, who works in a
special place with srecial equipment. The elementary
school is educating children who will determine whether or
not society will maintain an environment which is fit for
man to inhabit. They need to be prepared to make decisions
on problems concerning air and water pollution, the use of
insecticides, population control, the use oif nuclear energy,
the extent to which 2 science program is supported in the
public schools, etec. They need to understand the role which
science and its mode of inguiry play in daily living. They
need to know how to remain literate after they leave school.
These ideas about science education need to be understood by
all staff members.

The goals used in this assessment would tend to achieve
these ends. All staff members need to understand these newer
goals of science instruction. One effective procedure and a
highly recommended program would be to appoint science
coordinators in each building to develop curriculum committees
to establish a developmental science program which would mest
the needs of its students and approach the desired goals of
science education. To follow the structure of the textbook
is not necessarily recommended. Also, it is not necessary
to develop a highly structured scope and sequence.
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The Science Framework for California Public Schools
has developed adeguate guidelines for committees to follow.
This document along with consultant services should help to
develop an eiffective program. Additionally, it would be highly
desirable for any curriculum commitiee to examine the materials
which have been developed by national curriculum projects in
recent years. The financial and human resources which have
gone into the develcpment of these materials are worthy of
consideration by committees which vlan to implement new
curricula. Among others, the materials from Science-A
Process Approach, the Elementary Science Study, and the Science
Curriculum Improvement Study are approvriate for consideration.

In its final form, the elementary science curriculum
should reflect the dynamic nature of change which exists
throughout society. It should incorporate a feedback system
which affects gradual and continual change. The leadership
throughout the school system should create a~ atmosphere
vhere rational improvement is encouraged and where it can take
vlace readily,

Conclusions Junior High School Science Programs

The seience program in the various junior high schools

is too limited in scope and does not meet the needs of a
large segment of the students. The program should be extend-
ed to provide science experiences at each grade level (7-9)
and for the variety of individual differences found in the
community. The one year of required science in the junior
high school covering all areas of science and/or topics
required by the state, makes for a limited program that is
not suitable in a modern technological society. Administrators
and teachers are urged to study and evaluate the new cur-
riculum projects for possible inclusion in the Fresno program

i.e5 Fiorida State Program, Earth Science, Princeton FProject,
etc.

The junior high school science program is not laboratory
oriented in many of the schools. This may be due to lack of
preparation on the part of the teachers, of materials and
equipment, of adequate classroom facilities, and/or the
necessary teacher time to develop laboratory experiences.
There is limited opportunity for students to investigate,
or discover for themselves some of the important concepts
in science or to become familiar with the nrocesses of science.
There is considerable evidence that major emphasis is placed
on the products of science and/or the mastery of subject-matter
rather than the more permanent learning resulting from
process~laboratory centered science.
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There is reed for wider selection and use of
supplementary teaching materials (books, films, etc.) and
more extensive use be made of the many materials housed
in the Resource Center housed in the Administrative
complex. Science teachers have heavy teaching loads
and could possibly make better use of supplementary
materials had they more time to plan. This problem might
be solved by increasing teaching staff or by adding para-
professionals (laboratory assistants, interns, etc.) to
the staff. The need for supplementary materials was
particularly apparent in the compensatory schools, as
was need for special techniques and methodology in working
with culturally disadvantaged students.

Conclusions Senior High Sci:00l Science Programs

In general, in the newer high schools facilities
for teaching science are excellent, and in sharp contrast
to conditions found in older high schools in certain
sections of the city. Materials and equipment would
equal or exceed minimal requirements to meet the needs
of the modern high school curriculum. With few exceptions
classrooms were crowded and too small for the class size

assigned, especially when teacherg were using the laboratory-
centered programs,

The imbalance in science offerings and enrcllments in
the biological and physical sciences is quite apparent.
Enrollments in the physical sciences are considerably below
national averages and should be of concern to administrators,
teachers and the commmity. This is possibly due to heavy
emphasis on the college bound student, new curriculum
programs, and the fact that science in the 11-12 grades
are directed to the high ability level student. A need
does exist for the kind of physical science that has
practical value and helps the student better understand his
physical environment. Only five schools offer a course
in Introductory Fhysical Science with a total of only eight
classes. This condition is both unrealistic and must be
considered unsatisfatory. The ertire physical science
program should be studied by a city-wide committee who
should be responsible for making recommendations for
correcting conditions that exist.

In general, teachers are dedicated, interested and
enthusiastic about their teaching assignments. Each is
carrying a heavy teaching load, which leaves little time
for the planning that is necessary to carry out a complete
science program.




Observations and Discussion of Practices in the Elementary Science
Program of the Fresno Public Schools

The matrix used to asuess the elementarvy =chool science program
included goals which were based on the foregoing philosophical premise.
In the visitations to schools, there was little evidence that students
were attaining the majority of goals specified on the matrix. From
conversations with teachers and students, it was evident that most of
the effort in science instruction was for the child to accumulate some
knowledge about a particular phenomenon.

In each sciiocl the science program for each class was essent-
ially the responsibility of the classroom teacher. In no instance
did a school have a K-6 developmental science program or a science
curriculum committee in operation. The state adopted textbook formed
some basis for a program in some classrooms. With regard to the
state adopted textbook, 1l out of 19 indicated that they did not use
the textbook for instruction. Three of these were kindergarter
teachers. Five teachers indicated that they covered from two~thirds
to three-fourths of the text. This information is intended to point out
the ladk of a developmental program and is not intended to make =
value judgment on the use of a textbook. In practice, it was
evident that some of the better programs, as judged by the likelihood
of achieving goads, were insituations where the textbook was not used.
In the majority of classrooms the time spent on reading about science
or in engaging in activities in science was minimal or lacking, In
most instances, it was clearly evident that where science instruction
existed, it was primarily a reading activity..

There was an almost unanimous complaint from teachers that the
reading level of the textbook for any given grade was too difficult
for a large portion of the children. One teacher felt that the reading
level of the textbook for any grade was satisfactory but that it was
necessary to "read the chapter together as a class.”

When teachers were agked what was their goal in teaching
science, the most common response was "to arouse interest" in the
world around them. There was ample evidence in two kindergarten
classes and one fifth grade classroom that curiosity in children
was being generated. Several of the operational objectives under
Goal I were being developed in young children. However, in the
remaining grades there was more evidence to indi.cate that when science
was taught, the actual outcome was for children to know about
a particular science topic rather than to arouse their curiosity.

This became evident when teachers explained that the class had learned
about "space" or about "animals" and when children described what they
did in science. At no time was there reference to developing a mode
of inquiry, the development of skills, or forming attitudes associated
with scientific endeavors.

The equipment and materials for science instruction depended
primarily on the initiative of the teachers. One teacher had

[
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considerable glassware and materials for science, but this was an
exception. Five of the eight schools had portable demonstration tables
with a2 minimum of science equipment being stored in them for thé
entire school. In one school one table was shared by over 700
pupils. In other instances a science box containing a minimum of
equipment was shared by the entire staff. In one instance there was
one science box for every grade level or one for every three
classrooms. It is evident that a school science program where children
can use skills of investigation using laboratory equipment is not
possidble with such limited equipment and materials. Secondly, the
portable tables, when used, were used primarily for demonstrations.
thougn demonstrations have a vaiid place in the curriculum, it is
reasonable to assume that the accepted goals of a science program
can be achieved better if children were involved as the principal
investigatoer rather than as a passive observer, 1In examining the
available eguipment and from comments of administrators, the existing
equipment was not being used extensively by teachers who had them.
Alzo, few teachers bothered to usethe equipment when they were stored
in another roon. There was evidence that equipment and materials such
as science films, micro-projectors, planetaria, and other items from
the instructional materials center were being used by several teachers.
The center was providing a valuable service for these teachers. In
one instance a teacher could not operate a micro-projector after she
had received it from the center. There is need for a workshop where
teachers can learn to opxate some of the available equipment housed
at the center.

The library resour~es at six schools were observed. The number
of science books ranged ivom over 100 volumes to well over 200
volumes. Most were books for the primary grades. In general, the
number seemed adequate. Hcwever, the effectiveness of library
resources is measured partly by their use. A superficial examination
of the check-out slips indica‘ed that the science books at Calwa
Elementary School were being used quite extensively. Other iibraries
did not reflect similar usage. In fact, several library clerks stated
that teachers seldom used the lirary in connection with instructional
activities. They library program is expecially significant in science
education since one of the most imyortant sources for up-to-date
information after children leave sciool is the publizc library. If
children are to understand the role wf the library in adult living,
its use should be an integral part of the instructional program.

One of the basic prerequisites fo: understanding one's
environment is the ability to observe acrurately. Research indicates
that young children can be trained to obsvrve and to distinguish between
observations and inferences with 1ittle efort. They can also be
trained to become skilled in making quantit.tive observations and in
describing observations where changes take p.ace. However, competence
in observing requires traininzg. In discussior's with children in eleven
classrooms, it was observed that there was very, little development of




observation skills. Sixth grade children were observing at the

same level of competence as primary children. Only a few children could
make quantitative observations and many could not distinguish between

an observation and an inference. There was some evidence that some
third and fourth grade children could classify a group of objects
according te similarities and differences., These kinds ot skills or
processes are prerequisites for efficient self-learning to take place.

Effort to develop a program in this direction is particularly
significant to the Fresno Puh?ic Schools since an activity-centered
program which develops these kinds of competencies does not discrimin-
ate against children who tend to be less verbal or who are regarded as
culturally deprived.

If the elementary science program in the Fresno schools is
agsessed on the basis of the goals accepted by the science committee
of Task Force #1, it is evident that there is room for improvement.
The genesis for such improvement is evidenced with the recent in-
service programs in elementary science which were designed to develop
a mode of scientific inquiry and skills for investigating. However,
they have reached a very small proportion of the teaching staff,
Similar programs need to be continued. A concerted effort is needed
to eliminate the deficiencies in the present program and to approach
the accepted goals for elementary science instruction.

To identify the needs of the elementary science program,
summarized statements have been categorized on the following matrix:
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METEODOLOGY DETATL

Elementary

There are 52 elementary schools in the Fresno City Unified
School District. The assessment of the elementary school science
program was made on the basis of visitations to a sampling of eight
schools. These eight schools were selected by Project Design as a
representative cross section of the Fresno City community based on
ethnic groups and socio-economic levels. The visitations were made
from May 22 through May 24, 1968. The schools visited and their
uniquencsses were:

Calwa and Aynesworth schools: over 50 percent Spanish surnames

Carver and Kirk schools: over 50 percent iiegro

Figarden School: over 50 percent white and low income

Fyle and ¥ishon schools: over 50 percent white and middle

inceme

Birney Schocl: over 50 percent white and high income

The time spent at each school ranged from one and one-half
to three hours during which time conferences were held with classcs
of students. At each school, two to four classes at varying grade
levels were selected for visitations. Approximately one half hour
was spent in each classroom. The following table shows the frequency
of visitations by grades.,

Grade Level K1 2 3 L4 5 6

Number of classroom

Visitations 4y 3 3 3 4 b4 L Total 25

The procedure followed at each school consisted of an initial
interview with the building principal. This meeting revealed the
nature of the science program in the school and the extent of
available science equipment and materials. The visitation schedule
to selected classrooms was also arranged through the principal.

,. Usually, three classrooms at varying grade ievels were requested

f and the principal selected the three teachers to be visited.

; During each visitation, it was possible to spend 15 to 20 minutes
discussing the classroom program with the teacher. When circum-
stances permitted, a discussion was held with the children. In
25 classroom visitations, there was orly one opportunity to see a
science lesson in operation. In six schools, there was an oppor -~

tunity fo examine the available library resources on science topics. .
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Junior High

Since time did not permit the evaluation team to observe all
science teachers in the fourteen junior high schcools the Administrators
of Project Design, with the assistance of the Fresno science supervisor,
Mr. Shive, was asked to randomly select six junior high schools,

16
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representative teschers and classes, which wers to be given a stan-
dardized science test, and with the remzinder of the schools visited
by members of the committeec. The six schools selected for the test-
ing program were: Addams {white 62%, Spanish 33%); Ahwalnee (white
90%); Sequoia (Spanish 9%, white L3%); Sierra (white 92%); Tioga
(white 919); and Yosemite (white 72%, Spanish 22%), These schools
are guite representative of the junior high schoois in fresno with
respect to race and/or color.

The science test selected for the study was the Portland Science
Test, 1965 Edition, published by the Portland Public Schools, Portland,
Oregon. This is a Process-Product test designed for students in the
science in the Portland district. It has been given to thousands of
students, its wvalidity and reliability determined and norms established.
The following table (Table 1) reveals the results of the test and
compares test results of pupils in the Fresno School Distriet with
established norms for Portlang.

Table 1 = Scores on Portland Science Test

Number Process Product Combined

School  Students Score Score Score

Addams 63 42.07 %0.65 41.39
g‘ Ahwahnee 108 L7.03 L9.5 L7.61
g Sequoia 96 10.93 40.38 39.53
Sierra 126 L6.77 19 .69 L47.07
% Tioga 97 43.61 116.56 43.86
Yosemite 10k 345 b5.05 b2
4
é Total 59 Aver. Lh.L2 45.76 k.03
g Portland 5263 40.70 50.20 50.40

Norm

AR

Difference in Scores
Fresno and Norm. 6.28 Lhily 6.37

B b R AL L

Table 1 reveals that two schools, Ahwahnee an¢ Sierra approach
the Portland norm for 8th grade students, while the other schools
are apparentiy significantly lower, possibly at the..O0l level.

(Time did not permit complete statistical treatment). The average
difference between the Portland schools and the Fresno City schools
approaches one standard deviation on the process scores and the
conbined scores {Process and Product). With the exception of two
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schools Preduct Scores were higher then Process Scores ©a this test.

Differences in average scores between Portland and Fresno may
be attributed to the rather limited science program in the latter
district in grades K-6 and to the fact that science is usually only
offered on a required basis in the 8th grade rather than in 7th and
8th as is true in Portland.

In general the test reveals the status of process-product
teaching in the junior high schools tested. Observations made in the
other junior high schools, by the assessment team, tended to support
this objective evidence. #ajor emphasis in the teaching-learning
situation was on content (product), with process being used, or even
mentioned, by few classroom teachers. This does not mean that
process was not emphasized, at some time during the year, by all
teachers, ‘but was not prominently used during this evaluation.

The various junior high schools revealed extremes in faciiities,
equipment, supplementary materials, methodoiogy and teacher back-
ground and preparation. The following summaz using the matrix
table specifically points out strengths and weaknesses of the
program and the steps that may be taken to improve the program.

Again the reader is reminded that the assessmert of ihe Junior high
school program is based on limited evidence obtained through use of
one standardized test and classroom visitations. A more complete

analysis could have been made had the evaluation extended throughout
the year,

Senior High

Six of the seven senior high schools (excluding - Special
Education) were visited by either Dr, Harville or Dr. Williamson.
Selected classes were observed, where possible conferences were
held with science teachers and with administrators. The senior
high schools represent great extremes in buildings, facilities and
equipment, with Hoover and Bullard having excellent facilities, and
Edison and Roosevelt very limited facilities. In general, the
teachers are well qualified for their teaching assignment, are
acquainted with and/or using the new science curricular material,
and for the most part, the science taught is laboratory oriented.
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% The assessment team believes that a serious imbalance exists
in the total science program between the biological and physical
sciences.

Table IT reveals that 7L percent of all science courses
taught in the fresno high schools are in biological sciences, and
2l percent in the physical sciences. This is a serious imbalance.
? The thirty-five classes in chemistry, in a total secondary school
§ population of 11,875, is far below the natiopal average in these
; fields, as is 19 classes in physics. The 8 classes in Introductory
3 Physical Science leaves little opportunity for studenis not college
2 bound to explore the physical science area. The twenty~-three courses
offered in Advanced Biology (including Zoology and Physiology) appears
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to be used instead of, rather than in addition to, courses taken by
students in the physical sciences. The zssessment team seriously
questicns the real value of a second year course in any science

area that is taken without adequate breadth of science preparation in
other realted areas,

The nature of our modern society, its many problems, and pre-
dictions for the future demands a high level of scientific literacy
on the part of all students, thus science courses should be provided
to meet the needs of a wide range of individual differences.

The high school observation matrix evaluates the high scheol
science program in terms of the State Department of Education's
Preliminary Science Framework for California Public Schools. In
addition to program strengths and weaknesses, instructional needs,
authority and responsibility to correct weaknesses, and plant and
equipment needs are suggested.,
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RECOMMENDATIONS:

(Grouped according to areas of responsibility so far as possible).

1. Physical Facilities--buildings, books, equipment.

a. Provide for disadvantaged areas of the city a physical plant
equal to that provided the best areas.

- e e m— o

b. Furnisi all science rooms in junior high and Semior high to
permit individual student laboratory work. As minimum this

requires some perimenter tables and sinks, also flat-
topped student desks or tables.

ST

c. Provide appropriate simple equipment (per curriculum decisions, {
df. section C) for individual or two-student use in all Junior
High science classes.

d. Supply supplementary reading materials at reading levels
appropriate to less able students enrolled in many Jjunior
and senior high school science classes (e.g. Row-Peterson
Unitexts, and other supplemental reference materilas).

2. General Administration Responsibilities.

a. Insist that science courses by taught by properly perpared
science teachers, particularly in the junior high schocls
where at present too many classes are being supervied (not

taught) by persons without adequate preparation in the
sciences.

b. Provide necessary authorization and support for a complete
science curriculum revision, with a major leadership role
to be assumed by the district offices.

c. Hecrult appropriately prepared science teachers and para-
professional educational assistants, for service in schools
of disadvantaged areas of the city, offering incentives
which will attract the best qualified persons for the task.

bR e U 20E A G SRl BabER o MR L SRR A LI D S B LR ) G AL R £

d. Seek guch modifications in credentialing requirements as

are recessary to facilitate recruitment of teachers from
minority races for service in disadvantaged areas of the city.

2, Offer incentives for creative laboratory-oriented teaching,
particularly in relation to inquiry approaches, by assign-

ment of an extra preparation period (hence lighter teaching
load) to teachers so engaged.
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Encourage and fund as necessary a planned sequence of special
in-service workshops to retain experienced teachers in inquiry
approaches to learning, and in use of such new curricuium
materials as Introduction to Physical Sciences, and the

Earth Sciences program.

Negotiate with Fresno State College to secure assignmeni of
student teachers in science to disadvantaged schools, rather
than primarily to best classes in best schools.

Curriculum Development Responsibilities.

de

b.

Establish a Science Curriculum Review and Development Task
Force, with administrative mandate to revise the Fresno
Unified School District science sequence, giving full con-
sideration to the principles developed by Project Design,

as supplemented by additional recommendations to be developed
by appropriate local groups.

1) This Task Force should be led by an aggressive and highly
competent Science Coordinator, who is given appropriate
administrative authority, and clerical and technical
support.

2) The Task Force should include working committees composed
of selected teachers from the Fresno schools. At minimmum,
three should be teacher committees for elementary science,
Jjunior high general science, senior high science; there
also should be a combined teacher-administrator committee
to deal with vertical integration, including relationswith
local colleges (continuing education of high school
graduates, relations of student teacher involvement, etc.)

3) The Task Force should have consultative help and community
liaison assistance from a Citizens' Advisory Commission
for Science, representative of the broadest possible
spectrum of the greater Fresno commmity.

i) Outside professional consultative assistance should be
provided as necessary.

Give major consideration in the K-12 revision of the science
curriculum to the following gneeral points:

1) Balance among science disciplines mjst be achieved in
the K-12 sequence, with full recognition that many
students will ncver complete that sequence. (Therefore,
reasonable balanc: must be achieved at points earlier
than grade 12; perhaps by grade 10.)
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2) The K-12 sequence must provide a total meaningful
experience in science for non-college bound studznts.
It also must match reasonably well with local college
programs for effective preparation of college-bound
students.

3) Science instruction at all ievels must be process-
oriented, with attention to modes of scientific inquiry.
Science instruction therefore must include at all levels
a functional laboratory component.

i) Junior high science must achieve a broader base, with
all instruction laboratory-oriented, and (probably)
& Tth grade life-science natural history component to
balance the 8th grade physical sciences.

Seek to remedy certain serious imbalances and deficiencies
in the present Fresno science curriculum, including (but
not limited to) the following:

1) Lack of adequate laboratory work in most junior high
school physical science ciasses; therefore absence cf
realistic exposure to the physical sciences for most
students in the Fresno K-12 system. (Since very little -
physical science work is included in elementary schools,
and fewer than one-fourth c¢f the Fresno students take
physical science course work in high school, this defi~

Ciency is serious, both for college and non-college
students.)

2) Seriously deficient physical sciences offerings in the
senior high schools. Strengthen these by:

(a) Providing more realistic course work in physics
and chemistry, with greater attention to principles,
and to applications and implications of the sciences.

(b) Development of physical science courses specifically
- designed for non-college students.

(¢) Curtailment of proliferation by biological sciences
in grades 11 and 12, where this proliferation is
used to substitute a second biological science
course for a (much needed) physical science class.
Advanced biology courses as a general rule should
be open only to students who already have completed
a physics or chemistry course.

-
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(d) Careful examination of premises underlying courses
in zoology or botany for high school, both in terms
of point (3), and in terms of appropriate articulation
with colleges.

(e) Consideration of advanced placement approaches for
able science students, permitting one-year acceler-
ation of courses (e.g. biology in grade 9; Chemistry,
grade 10; Chemistry, Physics, or other advanced
courses, grades 11-12),

3) Iack of properly coordinated rultiple-tract programs in
science,

As first-vintage suggestion for centers of emphasis, the
following might best fit existing Fresno patterns, and
still provide an appropriate balance:

1) Materially strengthen elementary science on all fronts
so far as possible.

2) Continue the 8th grade required science core as a
physical science emphasis, but keyed to one of the
laboratory-centered programs such as I.P.S. or the
Earth Sciences program.

3) Develop at least a semester of Tth grade znd/or 9th
grade science (required) around a biological jatural
history and health emphasis.

;) Continue 10th grade biolcgical scien.e requirement,
© with more realistic multiple-track organization,
and particular attention to the needs cf the slow learnmers
and poor readers.

5) Develop multiple-track physical science offerings for
P P
grades 11-12.

o Teacher-related Recommendations.

Qe

b,

Develop teaching methods consistent with curriculum goals
(see section 3 preceding), with particular attention to
inguiry approaches and realistic laboratory experiences.

Reduce dependence on textbooks and workbooks, with con-
commitant over-stress on verbalization and definition.
At the same time, devise ways to insist that laboratory
drawings by made from actual materials rather than from
text figures, that definitions be in the words of the
student, not those of the text author, etc.

e oy = o 5 an m o wmem e




25

c. Devise evaluational instruments that measure accomplishments
in addition to fact recall. Avoid excessive use of extra-~
credit assignments which are added on to point totals to
obscure the record of objective achievement of the
student.

d. Encourage group dynamics in the classroom through small-
group discussion techniques, use of investigative teams for
problem-solving (beyond the usual two-student approach to
dissection work) etc.

5. Commnity-related recommendations.

Without strong commnity interest and active participation,
schools may begin to operate in a relatively sterile vacuum.
Major efforts must be mounted to involve the greater Fresno
community with the schools, and particularly to enlist local
disadvantaged neighborhoods in an enlightened self-help program.
the following steps should be considered:

a. Involvement of the commmity in curriculum planning and
evaluation, by way of the Citizens' Advisory Commission
: for Science charged with the responsibility of continucus
-3 .study and evaluation of the science program.

= b. Enlistment of commmnity moral and financial support for
: school improvement, by way of this and other bodies.

c. Recruitment of teachers of minority~-group background for
acvive participation in Fresno's educational development
: of disadvantaged areas. (This recommendation includes
5 establishment of modified credentialing standards to
] make this possible.)

E d. Recruitment from among minority groups of the local

‘ community of para-professionals to serve as teacher-
aides in the schools of their ccmmunity, and development
of in-service programs to train these new teacher-aides
for their jobs (clerical and technical assistence of
classroom teachers and administrators).

e. Creation via these locally recruited para-professionals
of a functional communication link between school and
commmnity, by means of which the local community may be-
come committed to involved in the schools, their goals,
and their programs.
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f. Development of requisite financial and other suﬁport for
these programs and projects.

Respectfully submitted,

Stanley E. Williamson, Chairman
Assessment Committee

George Katagiri, Science Supervisor
Oregen State Department of Education, Salem

John Harville, Science Department
Sar: Jose State University, California
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Directions for Administering

PORTLAND SCIENCE TEST

(Materials: a pencil, a Portland Science oooklet, and the answer sheet
for P.S.T.)

THE TEST YOU ARE GOING TO TAKE NGW IS SCIENCE.

STUDY THE INFORMATION ON THE COVER OF YOUR BOOKLET.

(Give students time tc study the cover.)

TURN 7O PACE C AND ARRANGE YOUR ANSWER SHEET THE WAY THE COVER INDICATED.
YO NOW HAAVE BEFORE YOU AN EXAMPLE OF THE TYPE OF ILILUSTRATED QUESTIONS
TO BE FOUND IN THIS TEST. QUESTIONS ON THE IEFT ARE "HOW WE FIND OUT",
CR PROCESS QUESTIONS. QUESTIONS ON THE RIGHT DEAL WITH "WHAT IS KNOWNY,

OR FRODUCT. NCIICE THAT THE QUESTIONS ARE NUMBERED FROM LEFT TO RIGHT.

LOOK aT THE PICTURE ABOVE, THEN READ QUESTION MNUMBER ONE.
THE PICTURE SHOWS A WAY TO MEASURE:

4, FORCE OF GRAVITY; B, VOLUME; C, DENSITY:

D, MASS; E, ALL OF THE ABOVE

SINCE THE BEST ANSWER IS MASS, THE SPACE FOR CHOICE D IS BLACKENED.
NOW READ QUESTION NUMBER TWO ON THE RIGHT.
MASS OF AN OBJECT CAN BE EXPRESSED IN UNITS OF:

A, GRAMS; B, OUNCES; C, TOOTHPICKS;

D, MARBLES; &, ANY OF THE ABOVE

SINCE THE BEST ANSWER IS5 ANY OF THE ABOVE, THE SPACE FOR CHOICE E HAS

BEEN BIACKENED.

ANY QUESTICNS?

YOU WILI, HAVE FORTY MINUTES FOR THE TEST.

Fro - P'SJT. 27




ON THE ANSWER SHEET YOU WILL BEGIN MARKING YOUR ANSWERS ON THE BOTTOM

HALF (P.S.T.) - QUESTIONS ONE THROUGH SIXTY. (Show)

BE SURE YOU MARK YOUR ANSWER IN THE ANSWER ROW THAT HAS THE SAME NUMBER

AS YOUR QUESTION.

WHEN I SAY BEGIN, TURN THE PAGE AND START.
READY? BEGIN!

(Note the exact time and write it down.)

(At the end of exactly 40 minutes, say:)
STOP PLEASE! CLOSE YOUR TEST BOOKLETS IMMEDIATELY.

(Have students carefully detach marked S.S. Skills and P.S.T. Answer Sheet
from their pad and pass it in.)

If this concludes the testing for the day, collect all materials.

Otherwise, collect any material not needed for the following test.

Fr. - P.S.T.
2Tk




19661967 Tdil.ion - Form A

PORTLAND SCIENCE TEST
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| LLUSTRATION

3 FOLD BACK
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TEsT
; QUESTIONS ANSWER
SHEET

N

PLEASE DO NOT OPEN THIS TEST BOOKLET

y LOOK AT THE COVER. Above is a picture of the way the test booklet has been
3 designed to be used. Notice that the sheets are stapled in the right-hand -
] corner, therefore, you turn the pages from the left-hand side and fcld back :
as shown. Fach page of test questions refers to a picture.

Right-handed students may place their answer sheet as shown. (Left-handed
students should place their answer sheet above the test booklet, in the space
3 marked ®). This enables one to see the picture, the quections &nd the answer

sheet at one time.

_l Do not turn the page until you are told to do so.
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Copyright - 1963 HAS BEEN GRANTED BY
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The Portland Science Test was develoned by the Science

SCIENCE TEST COMMITTEE MEMBERS:
BEnil Abramovic, Chairman
Mrs. Vesta Cronyn
Donald Kvernvik
Gene Meyer
LeRoy Moore
Willis Packham
E. G. Poff
Robert Sheldon
Paul Smith
Peter Taylor
Harold Trautman

Ehrick Wheeler

SCIENCE DEPARTMENT CONSULTANTS:
Donald W. Stotler

John S. Hutchinson

RESEARCH DEPARTMENT CONSULTANT:

Dr. George S. Ingebo

TEST PROGRAM CONSULTANT :

Marjorie H. Johnson
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You now have before you an example of the type of illustrated questions to be

fcund in this test. Questions on the left are "How we find out": Process.

Questions on the right are "What is known": Product. Notice that the questions

are numbered from left to right.

Look at the picture above, then read question number one.

HOW WE FIND OUT WHAT 1S KNOWN
(PROCESS) (PRODUCT)
1. The picture shows a way to mecasure: 2. Mass of an object can be expressed

in units of:

A. force of gravity A, grams

B. volume B. ounces

C. density C. toothpicks

D. mass D. umrbles

E. all of the above E. any of the above

Since the best answer is mass, the space for choice D is blackened.

Now read question number two on the right.

Since the best answer is any of the above, the space for choice E has been blackened.

D
—

2 A B C D

|= |-

You will have forty minutes for the test.

On the answer sheet you will begin marking your answers on the bottom half (TEST TWO),

questions one through sixty.

Be sure you mark your answer in the answer row that has the same number as your

question.

;Z74f Page C
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HOW WE FIND OUT WHAT IS KNOWN

(PROCESS) (PRODUCT)
1. The candles in the covered Jars 2. The candle burns because of the
, will go out in which order? presence of:
A. at the same time A. carbon dioxide
b. 1, 2, 3 B. nitrogen
: C. 2,1, 3 C. oxygen
¢ D. 3,2, 1 D. air
E. 1, 3, 2 E. chlorine
;i
F 3. The copper window screen in (B) L. Heat and light from candles came
- stops the flame from going through first from the:
i . it because:
4
5 A. air pressure changes above A. earth's gravity
and below the screen B. earth
B. the hcles in the screen are C. paraffin wax
too small D. sun
C. there is too little oxygen E. fat of animals
above the screen
D. heat is transferred to the copper
E. the flame is too weak
E
5. A piece of clay flower pot could 6. Smoke is:
be used as a wick for the oil
lamp in (C) because it:
A. doesn't burn A. unburned carbon
B. will let oil pass through it B. condensed steam
C. also burns C. (finely divided ashes
D. glows when heated D. paraffin gas
E. is hard E. a mixture of all of the above
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The drawing represents one imaginary planet, "Trid," which mov.s around a."star"
like our sun. The orbit of Trid is the same as the earth's. Trid is inhabited

by both plant and animal life.

Trid revolves on its axis (E, F) which tiits at an angle of 40° instead of the

233° tilt of the earth's axis.

HOW WE FIND OUT
(PROCESS)

7. If Portland were on Trid, our
summer would be:

A. longer
B. hotter
C. shorter
D. colder
E. none of the above

9. In position 1, the "E" hemisphere

is having:
A. winter
B. summer
C. fall
D. spring
E. night

8.

10.

WHAT IS KNOWN
(PRODUCT)

In position 4, the solid line
XY represents the planet'!s:

cdc:g:u:p-

tropic of cancer
axis

meridian

45th parallel
equator

Trid travels in an orbit around
its "sun" because of:

A
B
C
D
E

its tilt

rotational attraction
atmospheric friction
gravitational attraction
centrifugal force

Pl 2
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11.

15.

17.

19.
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Iguanas move slowly. The fact that 12,
they are still living on this island
is mainly because they have:

enougn food

few enemies

the right temperature
tasted bad to other animals
. not been noticed

mitagau:z-

The shading on the fish in the picture 14.
probably means that:

. e€enemnies follow it

enemies live above and below it
enemies attack from the front
enemies are color blind

fish diike different colors

lﬁt3$3UJ='

The bird in the picture is able to 16.
fly because it:

-
.

has a very low ratio of body
weight to wing surface area

has a wide wing spread

can tuck its legs under its body
is able to glide

all of the above

Moo W

Many fish and birds are darker on top 18.
than below. This probably is because:

they have pigments in the skin
birds fly and fish swim

the sun tans them on top

they then match the sky and the
ground

they live in dark and light places

QW=

&

The iguana picturced is green in color. 20.
It is not likely thal it would be found
in this environment because:

it doesn't cateh fish

it would be easily noticed

rocks aren't big enough to hide it
the air would be salty

none of the above

HYO9aaw=

/ . /- 1{4

WHAT 1S KNGAN
(PRODUCT)

The use of color, shading, or
pattern for proteciion is called:

A. striping

B. control

C. camouflage

D. dark and light
E. maiching

The space around these animals
is called their:

A. ecology

B. area

C. environment
D. evolution
E. world

An animal that can change its
color to match its background
is the:

A. praying mantis
B. quail

C. cougar

D. chameleon

E. rattlesnake

When an animal changes color,
pattern, or shading over millions
of years, the process is called:

A. adjustment
B. adaptation
C. adhering
D. absorption
E. abrasion

Animals change through the years.
These changes are the result of:

A, assimilation
B. metabolism
C. necessity

D. evolution

E. diet

Page 3a
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FIGURE X
HG:d ¥IE FIND OUT

WHAT IS KNO/M

(PROCESS) (PRODUCT)
21. A scientist wants to know what the 22. It is rzasonable to as<ume that
sun is made of. He may learn most the sun consists or':
about it by studying the sun's:
A. movarents A. the same elements present
B. 1light on our earth
C. size B. only gases present on our
D. spots earth
E. distance C. molten rock
D. a 1iquid core
E. elements other than those
discovered on our earth
23. Day follows night beczuse the earth: 2L. A light year measures:
A. reflects light A, 1ighi
B. is round B. space
C. moves sround the sun C. distance
D. spins on its axis D. speed
E. acts 1lik=s a magnet E. time
FIGURE I
25. To make all thrze streams shoot 26. Pressure means:
out. the same distance you might:
A. make all the holes larger A. molecules pull
B. turn the carton upside down B. molecules push
C. place the carton in a cup of water C. weight is exerted
D. turn the carton on its side D. volume is decreased
E. shake the carton E. all of the above
27. The reason for the hole at the top 28. One way to purify water is to
of the carton is to let: use the process of:
A. you check the level of the water A. distillation
B. air into the carton B. contraction
C. water into the carton C. expansion
D. 1light into thec carton D. electrification
E. the carton empty fast E. conflagration
29. The demonstration in Figure II shows 30. Water is made of:

that:

A. water moves at different speeds

B. the deeper the water, the greater
the water pressure

C. water [lows oubt the holes in the
milk carton

D. the deeper the water, the greater
the air pressure

L. air pressurc causes the water to
shool outl

-

N

two gases chemically combined
burned hydrogen gas

melted crystals

twice as much hydrogen as
oxygen

all of the above

Cows

¢

=
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HOW WE FIND OUT WHAT IS XNOWN

(PROCESS) (PRODUCT)

f 31. In comparing the diagrams of the 32. The structure of living things

plant and animal cell you notice depends on the development of:
3 that :
A. they look the same A. blood
3 B. they have the same structure B. protein
: C. they contain different parts C. enzymes

D. there are parts common to the D. bones

both of them E. cells *
E. there are no similarities
33. The best way to observe the 34. Which of the following are not
reproduction of cells would be to: common to both the plant and

the animal cell?
A, obtain an amoeba and feed it

with an eye dropper A. nucleus
B. observe living cells under a B. cell wall

microscope C. cytoplasm
C. study scrapings from your tongue D. chromatin
D. study a cross section of a leaf, E. nucleolus

carefully observing its structure
E. mai.: a microscope slide of tissue
from a paramecium

a0

35. A scientist experimenting with certain 36. Which of the following are common

organisms ccntaining chloroplasts to both the plant and the animal
y found that they could be changed from cell?
7 plants to animals. He probably did

which of the following?
vacuoles

A
A. applied the proper amount of light B. golgi elements
3 B. clipped the flagellum C. nuclear sap
5 C. destroyed the nucleus D. nucleus
’ D. added chlorophyl to its diet E. cell wall
E

destroyed the chloroplasts

e ba
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HOW WE FIND OUT WHAT IS KNOWN
(}TMOTESS) { PRODUCT )
37. Plasiic sack (&) has drops of water 38, Water vapor becomes liquid when
in it. (B) has none. The water in it 1is:
sack () comes from thes
A. plastic A. darkened
B. air B. lighted
C. lack of alr current C. cooled
D. leaf D. heated
E. carbon dioxide gas E. dried
39. To show that a plant takes water LO. What process is not, shown in !
from the soil you could! plastic sack (A)? |
1
A. add colored water to the soil A. osmotic pressure ;
0 B. put colored water on the leaves B. transpiration |
-t C. measure the water in the leaves C. photosynthesis ;
- D. weigh the water in the leaves D. evaporation
E. crush the plant and measure the E. condensation
water
‘; 41. The best way to measure the water L2. Water in a plant moves!
given off by the plant 1s to!
A. feel the leaves A. from leaf, to stem, to roots
B. welgh the dirt after watering B. from roots, to stem, to leal
C. weigh the dirt before watering ¢. through leaves only
3 D. weigh the water added in watering D. through roots only
! E. weigh the water collected in the E. through stem only

plastic sack

Sy

.
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49.

HOW WE FIND OUT
(PROCESS)

A scientist placed identification
tags on the squirrels in the park.
He was trying to find out if they:

. Wwere decreasing in numbers

. Wwere increasing in numbers
hibernated at different times
left the area

ail of the above

HUPWP

In an experiment the squirrel was kept
in surroundings at o temperature near
freezing for six months. The scientist
prcbably was trying to determine the
squirrel's:

gestation period
basic metabolic rate
temperature effects
social behavior

. all of the above

t-'-‘.iU.OtUP

Green plants were placed in a dark

room. They died because:

A, they couldn't breathe

B. ther couldn't make food

C. the dJdirt became spoiled

D. they didn't have enough water
E. they were not used to the dark

A boy cut a ring through the bark
around the trunk of a tree. It is
very likely the tree will die because:

the tree lacks water and minerals
disease germs entered the cut

air dried it out

there wasn't enough rain

the roots will die because they
can't get food

t-'-'.iU.OlI’:D-

WHAT IS KNOWN
(PrRODUCT)

Li. An animal scientist (zoologist)
divides animals into groups by
studying their:

A. Jocation

B. habits

G. size

D. structure
E. movement

L6. The population of a scecies is
restricted by:

predators

the food supply

climate

its own rate of reproduction
all of the above

t-'-:lU.OtIJP

L8. Chlorophyll in plants helps them

to:

A. make food

B. breathe

C. hold water

D. produce seeds
E. move about

50. The water present in green plants
is important as a:

reservoir

way to keep them upright
material for making sugar
solvent

all of the above

EOOQW>
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51.

53.

HOW WE FIND OUT
(PROCESS)

You fill the balloon {B) with gas nxmn, 52.
The balloon rises. This srows that

gas "X":

A. 1is lighter than air

B. has less pressure than air

C. is heavier than air

D. has more pressure than ailr

E. is colder than the air around it

You could make the balloons get 5L.

larger by placing them:

on a mountain peak
below sea level

in a refrigerator
in front of a fan
under water

F’it:?c}c:)p

-

o,

WHAT T+ KNOWN
(PRODUCT)

The balloons (A) are up in the
air because:

A. the gas inside is lignter
than the gas outside

the strings are nylon

the warm sun made them rise

to where they are

the balloons are filled with
carbon dioxide

all gases are lighter than air

H O Qw

When a balloon gets larger the
gas molecules in it are:

. farther apart
B. closer together
C. getting out thrcugh the:
balloon
D. changing their form
E. getting larger

Page 8a
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55.

57,

59.

HOW WE FIND OUT
(PROCESS)

A possible reason for the roots in
(Bgogrowing to the left could be:

A. the black paper on the leaf

B. the sunlight came only from the
lef.,

C. poor soil conditions on the right

D. over fertilization on the left

E. water is only on the left

An important advantage that green
plants have over animals is that they:

. move abovt more

can smell food
make their own food
grow fasier

breathe oxygen

MU.OWP

Cne part of a leaf from plant (B) was
covered vith black paper for a week.
At the end of the week that part of
the leaf was pale. This probably was
because the leaf did not get:

A. carbon dioxide

B. oxygen
C. 1light

D. minerals
E. water

56.

3.

60.

WHAT IS KNOWN
{ PRODUCT)

The roots of these plants help
hold the soil. This prevents:

A. explosion

B. washing

C. erosion

D. plowing

E. soil formation

Roots grow down because:

lezves grow up

plants are straight

minerals are in the soil
sunlight, will injure them
they are positively gectropic

»

¢

i:-'lt::’g'atn:n-

v

Plants bend toward light. This
is called:

A. solar movement
B. photography

C. phototropism
D. flowering

E. twisting

Page 9a
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Tr 13 Science

MAJOR CONCLUSIONS IDENTIFIED BY PROJECT STAFF

TF 13- 10
TF 13- 2.
TF 13 3.
TF 13- L.
TF 13- 5,
TF 13"' 60
TF 13- 7.
: TF 13- 8.
1
%
E TF 13-~ 9.
:
TF 13- 10.
TF 13"' 110
TF 13-~ 12.

Elementary teachers and administraters are not aware of
the goals of a modern science program. They need to under=~
stand the role which science and its mode of inquiry play
in daily living.

The elementary science curriculum should reflect the dynamic
nature of change which exists throughout society.

Science coordinators are needed in each building.

It is not necessary that the elementary science curriculum
follow the seaquence of a text.

The elementary science program should follow the guide~
lines given in The Science Framework for Califormia Public'
Schools, 1968 and utilize such materials as Science,

2 Process Approach and the Science Curriculum Improvement

Stug’i .

The junior high school program should be extended to grades
7 and 9. The one year course covering all areas of science
is not adequate,

The junior high science program should be laboratory oriented
not directed to the products of science.

The science teaching staff needs to be increased, perhaps with
auxillary personnel (lab assistants, teacher aides,
interns, etec.).

Larger classrooms facilities, and equipment are needed to
teach science when laboratory centered teaching methods
are used.

The physical science program in the senior high should
be studied with the thought of correcting the imbalance
of physical-biological science offering:.

A need exists for a physical science course at the senior
high level that has practical value and helps student
better understand their physical envircnment.

There is a need for in-service training programs for

elementary teachers designed to develop a mode of scientific
inquiry and skills for investigating.

28
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TF}. -13.

TF 13- 1k.

TF 13- 16.

TF 13- 17.

29

Advanced biology, physiology, and zoology should be
given in addition to rather than instead of courses in

the physzcal sciences.

There is a need for parent education related to the
modern science program.

There is a need for more community suppoznt for the
schools.

More readable science materials are need in the disad-
vantaged areas.

There is a need to emphasize the use and function of the
scientific method in all phases of the instructional
program.




