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PROLOGUE: SEEKING EXCELLENT ELEMENTARY SCIENCE PROGRAMS

By
John E. Penick

Scieinice Edication Center
University of Iowa
.

Many descriptions of excellent ideas, activities; and complete science

ﬁfégtéﬁs have been published, read, and reviewed; resulting in considerable’
improvement in' science teaching and additional recognition of continuing
problems. With this, first vear of the Focus on Excellence monograph ser-
ies, The National Science Teachers Association hopes to provide a source of

inspiration, ideas, and resource people as well as descriptions of innova-
tive and successful practices.
o h H

For 1982, our search has been for outstanding programs in five focus

areas: Biology, Elementary Science; Science as Inquiry, Physical Science,
and Science/Technology/Society. For each area; we are devoting a monograph
such as this describing inmovative programs with a particular focus. This
continuing monograph series from NSTA will kighlight ‘excellencé in Middle
School/Junior High Science; Physics; and Informal Science Education in
1983. Future years will see a search for excellence in school science
‘areas; teacher education programs, and other science areas found in Science

ciucation. We feel strongly that this monograph series, Focus on Excel-

lence, will play a needed and vital role in shaping-science education prac-
tices and research of the future.' ; :

" The 1982 Search For Excellence in Science Edication began when Robert
Yager, NSTA president for 1982-83, was invited to become a member of Pro-

ject Synthesis: The perceived -need for Project Synthesis came in 1976 when
several National Science Foundation funded studies revéaled the current
state of science education in the United States. Then, in 1978, a synthe-
sis of the mores than 2,000 pageés of information from those three NSF
reports and from the National Assessment of Education Progress data was

begun by twenty-three science educators ‘throughout the U.S.

" The Synthesis researchers worked independently in small teams; each
focusing on one aspect of science education: Elementary Science, Biology;
. Physical Science, Science/Technolory/ Society, or Inquiry. A critical part

of the synthesis analysis was developing a description of an ideal or
desined state for a focus area and then comparing the actual to the desired
state. During the Search for Excellence; goals arising from thé synthesis
desired state for each of the five focus areas were used as criteria for

defining excellence in a school science program.

4
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Leading science educators (generally state sc1ence consultants) in
each state were identified as cha1rs of committees to 1dent1fy and nomindte
outstand1ng science programs in their respect1ve states. Ultimately, 165
state nominations were submitted to the project d1rector for consideration

at the natlonal level for 1982: Thus, the state exemplars were passed on
to another set of review committees and yet another selection process.

¢

To aid in the selection process, all nominees were asked to f111 out
forms detalllng 1nformation on demographics texts used and the nature of
the school. A questlonnalre, ~developed from the de51red state criteria,

was completed by the nominee &s an 1ntegra1 part of the nomination packet

in addition; the state nominees were given the major criteria for excel-

lence and five questlons to provide narrative information about their pro-

grams. These questions were:

1. Pféﬁide séﬁé iﬁf&fﬁatién about tﬁé setting (EBEE&Biti location,

sizes; curr1cu1um outllne, learning activities; evaluatlon technl—
ques)

3. How does the program exemplify the 1982 criteria for SESE? (Abbre-
V1ated‘cr1ter1a were made ava1]ab1e and reference *o Volume 3 of
;NSTA s What Research Says to the Sciente Teacher was given.)

_ N ) .

4. How did the exemplary program come into ‘existence?

"

5. VWhat factors contribute to the success of the- program and what is

needed to keep it going?

', -~

Nominations were divided into five groups: Biéléé?}lPﬁysicai Science;

Science/Technology/Society; Inquiry; and Elementary Science. _Each. group
was then reviewed by different teams with at least one of the original
s?ntbes1s researchers on each team. Each program was compared to the

des1red State cr1ter1a and rev;ewed by at least four 1ndependent reviewers
natlonal exemplars in each focus area. These Natlonal Exemplars numbered
twelve in Elementary Science, seven in Phys1cal Science, and ten each in
Biology, Science/ Technclogy/Society, and Inquiry: & separate monograph
for each 1982 focus area is available from NSTA:

While Project Synthesis offered a desired state; these examples of
excellence provide vivid views of what is already a reality. ' We hope you
can profit by reading these descriptions; by finding inspiration and a
source of ideas. The programs described range in sice from smsll schools
to Jefferson County; Colorado with more than 40;000 students in grades K-6.

K3
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Schools with cxemplary elementary science programs are found in communities
of 1000 to those with more than 200,000. Size of school or community does

not seem Co be a 11m1t1ng factor 1n ach1eV1ng excellence Some schools

Grade level is not a factor either. Scierce seems to work well at all
elementary grade levels. While most programs have begun at a particular
grade level; they all eventually spread to the rest. Not surprisingly,

teachers are the most significant facter. Teachers in all of these pro-
grams are dynamic, thoughtful, young at heart, and eager to learn with
their students. (If vou are 1nterested See anoiher monograph from NSTA,

Teachers in Exenuﬂary Programs: How Do They Compare?)

) Chapter One describes the ProJect Synthes1s criteria for excellence in
elementary sciernce programs. Chapters two through thirteen offer descrip-
tions of twelve elementdary programs selected as Dxempiary during the 1982

search for excellence Chapter fourtsen is a synthesis of the ideas found

in these programs and a number of generalizations and recommendatxon retat-

ing to excellence in elementary science:

These programs are all exemplary in various ways but they by no means

exhaust the supply of innovative and outstanding science education pro-

grams: We feel strongly that excellence exists and it exists in reasonable

quantxty View these as some examples of excellence and be prepared to

find more. At the same time; we encourage, you to contact any of these

exemplary programs which you feel have applicability to your own school
situation.



Chapter 1: Elementary Science: A Desired State

By

University of Minne ota

- The Seafch for Excellence in Sc1ence Educatlon grew oiit of another
National Science Foundation Sponsored 7effort called Project Syhthesw.
These two projects signal "afother push for improving the teaching of sci-
ence at ‘the pre- college level. The last big push sparked by a Russian

-efforts during the 60's were supposed to changc the teaching of science

dramatically; making it more exciting, more like the real thing; more ‘con-

crete; inspiring more students to select science careers and glvxng us all

scientific 11teracy Although it could be argued that some rmpact occurred

at the secondary school level, the overall effect of this "revolution" in

science teaching fell far short of expectations and; at ‘the elementary

school 1level, pretty much failed.

An examination of happenings in elementary school science 1nstructlon

Indxcates that very few classrooms (only 8- 25%) are us1ng one of the NSF-

Most often Sciernce is taught at the end of the day; if there is

time, by a teacher who has little Interest experience; or train-

ing to cteach science: Although some 1Im1ted equipment is availa-

ble, it usually remains unused: The lesson will probably come a

textbook selected by a committee of teachers at the school or

from teacher- prepared worksheets. It will consist .of readlng

and memorizing some science facts related to & contept too
abstract to be well understood by the student but selected

because it is ''in the book."

Pratt, in Harms & fager, 1981

With th1s descr1pt1on of elementary school scrence, one could wonder

where da search for excellence might lead: However, although this descrip-

tion might describe many claSSrooms, it does not describe them all. The

purpose of the Search for Excellence wes to find the exception; not . the

norm, ‘the classroom where science 'was being taught effect1Ve1y and &opro-

prlately We did rnot find them ail; but we found some and; they are

described in this monograph. More important than merely flndlng these

. _Iij
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e\emplary scttlngs the Search has tried to shed Some lloht on factors
inspiring and ma1nta1n1ng these programs. How did they develop? How did
they survive a strong 'back to the basics" movement? What key featires leu
to their 1mplementat1on and maintenance?

1f there is to be a new. push in scierice educatlon it will have to be

more effective at the elﬁmentary school level than the last one. Spec1f1c

information about how an effect1vp program develops is necessary. Even

w1thout the growing concern about science instruction outside the f1eld we

in science education reed to know that there are good things happening in

some classrooms and we need to know somethlng about what makes these class-

rooms ''tick" so we can encourage more of them.

I:t seeking exemplary science programs, thes Search for Excellence faced

the significant problem of identifying criteria for an effective science’

classroom looked like. Fortunately, this task had been faced and met by

its predecessor; Project Synthesis.

K

; . Pro;ect Synthe5|s . o
. Project Synthesis, directed by Norris Harms at the University.of Colo-
rado, and condicted by 23 ndtionally recognized educators established 'Wh'ai:\,

scienice ediication shoiilld look like in pre-college classrooms. Then; they
compared that to what. was actually happenlng and made recommendatlons about
a variety of d1screpanc1es found. Project Synthesis, funded in 1978 'by

NSF had perfect t1m1ng Matermal on what ought to be happenlng in sc1ence?

anaiysrs was Iong over-due: At-the same t1me, a set of comprehens1ve and -

unique data bases related to science education were just becoming avaiva-

ble. Three extensive NSF-funded studJes had Just been completed: a close

lcok at teachers, schools, and science ciassrooms (Weiss, 1978); an inter-

sive literature review examining. sglence education practices from 1957 to

1975 (Helgeson',_et al.; 1977); and a set of case studies on science class-
rooms (Stake & Easléy;,1978)t, These studies representec over 2000 pages of
data on science education. _In addition; the National Assessment of Educa-

tional Progress (NAEP funded by the Offlce of Educatlon, had JUSt com-

edWcatlonal experlences of pre- college Science students (Natlonal Assess-

ment, 1978) ‘ . .
Project Synth951s created f1ve worklng teams of science educators

(biological,; physical sc1ence,rsc1Eﬂce as inquiry, science/teclinology/so-

ciety, and eiementary schoo1 science),ieach facing the challenging task of

summarizing ''Desired States" for science education based on societal 1nd1-

cators; foundation reports; phiiosophical statements and other writing dat-

ing back to the Woods Hole Conference: In addition; they were charged with

synthesizing the "Actual States" in science education from ths current data
bases. In a second phase, d1screpanc1ee betwepn desired and actual states
were 1dent1f1ed and recommendat1ons were made* on "how to close the gaps

(Earms & Yager, 1981). N

Desired States of Elementary School Science
The Elementary Sghool Sc17ence focus groip developed sets of general
statements about what "ought to be" in three major categories of science
instruction: Student Outcomes;: Progran Characterlstlcs and Prograi Imple-

-
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montation. These statements and the broader findings of Project Synthesis
provided the Search for Excellence with a perspective for selecting and

describing elementarv science programs. A more extensive description of

the Project Synthésis findings on elementdry school science can he found in
What Research Says to the Science Teacher, Volum: 3 (Jratt; in Harms &

Yager, 1981).

In exploring the area of student outcomes for «lementary school sci-

ence, the nature of the young child with a growing; strotching; exploring
intsllect was the major focus rather than development of detailed concents
in preparation for secondary school science. ‘The picture that emerges is a
n . . place to excite students' curiosity, build their interest in their

world and themselves and provide them with opportunities to practice the

methods of science." In that exciting place concepts develop from the

introdu¢ticn76573§eﬁaﬁéﬁé to be observed, compared,; described and analyzed

rather than a need to cover basic content in all science areas (Pratt, in:
Harms- & Yager; 1981). With this picture in mind, the Project Synthesis
Elementary Science focus group described student outcomes 'in four aress:
Personal Needs,; Societal Issuec, Academic Preparation, and Career Educa-
tion/Awareness. A sampling from sach of these areas gives an idea of the
Project Synthesis perspective:

* Personal Needs: students will possess a variety of

skills and procedures to make rational decisions and evalu-

* Societal Issues: students will feel custodianship (col-

lective responsibility for the enivjronment), recognize that

scierice will not provide "magic" solutions or edsy answers,
and that hard wc-k and the use of the processes of science

may ""resolve' (racher than "solve') problems.

* Academic Preparation: students will develop an under-
standing of information and concepts from a wide variety of
topics selected from life, earth,; and physical sciences with

many of these topics selected for the sole reason that they

are interesting to students ar that age.

* Career. Education/Awareness: students will recognize

that scientists and technicians are a hHeterogeneous, per-
sonal, and human group of people (both sexes, diff#rent eth-

nic background,; handicapped and not).

Program characteristics tending to prodice those kinds of student out-

comes inclide situations where genuine alternatives exist to be argued and
dealt with by the students. Problems should grow out of first-hand experi-
ence with students actively involved in identifying problems and gathering

data. It was not considered desirable to draw tight lines around science
instruction but to allow a topic to wander into other areas of the curricu-

lum when possible.

Program implementation should be done in such a way that:



resources from teachers who have sufficient experience and

knowledge to feel confident about teaching sciznce,

2. teachers understand the developlng nature of tite students

3. teachers demonstrate ab111ty to use approprxate teachIng

strategies (structuring interactions among® “studerts appro-

priately, questioning strategies; handling of ma .erials);

time committed to science teach1ng with clear expections
that sc1ence will be taight and taught appropriately,

<

5: the sclence program prov1des enough concrete materlals to

effective systems for getting appropriate materials to

teachers each time they need them. i <r“

Discrepancies and Recommendations

The d1screpanc1es between Desired States andiActual States were numer-

ous and in some instances; dramatic: Giearly, efforts over the last 20

years by science educators; scientists; and ch11d psychologlsts to make

Science in the elementary school more appropriate largely have :been

ignored. Science teaching at the elementary‘schooi level is much the same

now as it was in 1955 (Helgeson; et al.; 1977). fThe following discrepan-
cies represent some of the PrOJect~Synthes1s f1nd1ngs

- \. i -

¢ e @
R R . - - - - .- - - - = - ,,,a,,,,,,,,,,,,,,,
I: While it is desired that all children receive approprlate .
science insrructlon, there is evidence that science is a

low priority in the elementary school classroom and ofteny

¢ not taught at,all (Stake & Easley, 1978).

-

S 2. VWhile - it wasAideS}redtithgt science instruction include
- experiences aimed at Personai Needs, Soc#tal Issies, Aca-

. demmc Preparatlon and " Career Educatxon/Awaruness, the

e concentrated on academic information and ignored the ofher‘

‘dreas except for didactic material on . personai heaith
.(Pratt 1n Harms & Yager, 1981). -

b 3. While it is des1red that elementary school science be
taught with real alternatives, rea1 problems, and concrete

didactic manner using a single text (Helgeson, et al.;

1977; Weiss; 1978) The most frequently used texts showed

very few efforts to be interdisciplinary, provide alterna-

tives or offer any first-hand experiences. Little evi-

——— S - — - — — ——

dence exists. that science teaching reflects how children

learn (Pratt in Harms & Yager;, 1981): ;

- N PN
° o . »
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4. White it is desired that teachers use a variety cf teach-

ing strategies including question askifg, structuring stu-
dents to work in small cooperative groups; encouraging
construc- tive arguing, and encouraging alternative’
answers; it was found that science instruction,. when it
occurs in the elementary school classroom; was singularly
foutine with the teacher teaching from a text to the whole
class through lectiire/discussion (Helgeson; et al., 1977;
Weiss; 1978). '

ééé]‘ch for ©xcelience in Science Education

- Recognizing thé gap between what ought to be happening in elementary
school science instruction and what is happening; the Search sought class-
rooms which approached the ideal, or desired states, of Project Synthesis.
Working through the science consultants in State Departments of Education;
165 programs. around the nation were nominated in the five areas (biology;
physical science, science/ technology/society, science as inquiry, and ele-
mentary school science): The elementary school science nominations were
examined by a national team including representatives from Project Synthe-
<is. Twelve elemefitary programs were selected for this monograph. It is
important to understand that these programs did not "win'' anything but

had attributes closely matching the Synthesis summary of what
school science ought to be. I . o
It may be helpful in reading about these prografis to know some general

concerns about elementary school science unearthed by Synthesis:

inrtead matched a carefully selected set of criteria. These programs all
: o )

i. The last National Assessment added questions measuring

attitudes toward science. It was al',a'ijmingf,hté see that
althoigh nine-year olds were ‘reasonably positive about
science with over four-fifths stating they were interested
in science, only about half said they felt excited or suc-
cessful in science. When they were asked to rank science
as a subject; only 6% ranked science as their favorite
while 24% listed English and 48% named mathematics.  The
13 and 17 9éét,bld§,Wér¢>ip;re5§iﬁ§iy less positive as
many said they didn't want to take any more sScience than
required and an equal number were not sire.Whether they
wanted to or not. Less than half of the 13 ,year-old stu-

dents expresS§ed interest in 4 science related career
(NAEP; 1978). S _ ) B
There is & concern that elementary school science

shoiild build positive attitudes toward science, a desire

to take more science; and an understanding of the scien-

‘tific process: In visiting one of the programs profiled
here, 1 asked students how they would feel if the science

program_had to be eliminated. "I would move to amother

school;" was one reply.. Another student said; "I would

die!" It was obvious when watching these students work
when . 8 LS work

that they felt very positive:about themselves and the time
they spent in science.

I 14



2. There is a concern that science instruction at the elemen-

tary school level reflect the nature of scienceé and what

is known about how children learn: With existing science
instruction being described as lecture/discussion our of a
single text; the Search was looking for programs which

involved concrete materials and teaching which often took
the form of stepping back; asking questions and encourag-

ing appropriate interactions among students as well as
between sStiidents and materials:

3. Systematic means of changing teacher roles from the didac-

tic to the inquiry would not come easily and Search was
looking for on-going inservice of teachers as programs
evolved and teachers got support for new skills. In at

least two of the programs in this monograph,; teachers have

a major role in teaching each other how to use materials

and trying them with their students; often with a veteran
staff member taking a leadership role. Partly because
teachers are adding their own touches to the activities

and talking with each other about them; programs evolve

and a broader owner- ship of the curriculum deveiops

4. Especially at the elementary school level, someone has to
care about science and that it is taught: someone must
work to make others care: Without an advocate who keeps
science important; a dynamic program will not survive.
Implementation of an appropriate science program takes
time, perhaps several years; and consistent advocacy is
required. Most of these programs can be traced back toc a
person or a group of people who gavs support, provided
resources, and persuaded others that excellent science had
a place;

5. In addition to advocacy, a successful elementary science

program Bgé@éipppad-based,suppdtt,aﬁéhg teachers, adminis-
trators; and the community. Although it is iﬁéfg§§}ng}y

difficult for administrators to dictate new programs, no
one denies their power to vetc or ifipede programs in whick

they have no interest. When one telcher was asked why he\
taught science, he replied, "Because we are supposed to!"
It was clear that teaching science was expected by. the
district and there would be concern if it were not taught.

For most of these programs, community support- was also
evident. When students were asked at one site how their

parents might feel if the program would have to be elimi-
: nated; students said, "They would be really mad!" and
parents told us. they would "find a way to keep it going."
Community pride in a science program does not come &uto-
matically, but it is a powerful force when present:
9
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g Summary

) It is important to know that there are science programs which match
the desired state picture drawn by Synthesis from the science education
literature: For those who think that concrete; materials-oriented science '
won't work, or that science is not a "pasic" at the elementary school
level, travel to jefferson County and watch teache:s skillfutly involving.
students with materials and ideas; or visit santa Cruz and watch child-en
working in their garden, or making their own recycled paper; or I suggest,
go to any other site described in this monograpli. Appropriate science is

taking place. While the Search has found some exemplars;, there are many

_ others. When so many elementary school scienice programs never got started,

did not survive the "pack to basics' push; or simply gave up o1 an dctive,

materials-oriented. approach, why have these sirvived? What are the criti-

cal features of these programs which initiated, sustained, and Siipported
their continuing development? This monograph provides a number of answers,

‘many suggestions and ideas; and numerous opportunities for innovation.
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Chapter 2: Project Life Lab

By
Gary Appel

Friends of the Harvest
966 Bostwick Lane
Santa Cruz, CA 05062

_ . Green Acres Elementary Scliool, one of three schools in the Live Oak
School District, is in an unincorporated area of Santa Cruz County next -to
the city of Santa €ruz: This once rural community of small chicken farms
is now the fastest growing area in the county. The largely white popula-
tion is generally considered to be in the lower half of ' the socio-economic
spectrum but recent building developments, especially condominiums, are
attracting a more middle class segment of the population. In 1978 a survey

found that 25% of Green Acres' pupils came from families receiving public
assistance; the median income in the school district at that time, was half
that of the county as a whole: At the same time, seventy-five percent of

the Green Acres pupils were from homes where they were not 1iving with both .

of their natural parents and 65% were from single parent families.

Built in the 1960's, our schoot has 400 students and 14 teachers at

the third, fourth and fifth grades. Next to the four-building school is

our outdoor classroom, Project Life Lab. This three acre 1iving laboratory
for the Stu@ziqf science, nutrition; and éégdegjggﬂéncludés a solar green-

‘house; livestock barn, chicken coop; science museum, pond, earth garden;
vegetable and flower beds, and a fruit orchard. o 7 7
Prior to begimning Life Lab, the school district had no real scisnce

ﬁrogram. Individuail teaéhg;sr developed and -managed their own programs

where, generally,; consistency and depth were lacking. In 1978; a survey of

the Green Acres teachers found that although all but one of the i5 teachers
included science in their curriculum, only 1 in 15 identified "Observation"
and the "Scientific Method" as topics included in & Science unit: Eight of
the 15 teachers felt uncomfortable teaching science due to lack of training
and background. Teachers lacked familiarity with science and nutrition

concepts, a laboratory area and instructional materials suitable for exper-
imentation,; and curriculum materials that were readily useable by teachers

uncomfortable with science. S ,
@ As no program in scierice was mandated either at the distfict.or school

‘level; teachers had the freedom to choose what to teach and how to teach

it. Most often this resulted in students being exposed to very little

quality science instruction. A study done in 1977 (An Assessment of Sci-
ence Programs. in _California Elementary _Schools; .8 Doctoral Thesis by

Eugene Brown, University of. California, Berkeley) found that California

elementary students have an average of less than 45 minutes per week of
science instruction. ‘
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We alsc feit the traditional classroom setting with nocmal academic

-instruction was; not motivating students, especially those fro economically
q;sadvahtégéd backgrounds. Regular classroom instruction ~was p;gyidihg
only limited opportunities to include active leariing sich as learning by

doing; using all the senses; concrete instead of abstract. learning experi-
ences,; and real-life problem solving. The classtoom; for many pupils; was

. the scene of prior failures and ‘& tension-proveking ‘environment: Many
- Green Acres students were having little success dcquirding basic skills in
regular classroom programs which were -mot providing opportunities for
hands-on, direct experience in practical and applied science. _As ‘a mesult,

in September, 1978; 25% of our fifth graders scored in_ the lowest section
of the reading test as did 39% of fourth graders_and 26% of third graders.
Over one third of all Green Acres pupils were below grade level at the end

of that school year. S o o o

.~ When we began to see students below grade level in reading ve noticed
that pupils at Greem Acres did not receive a consistent education in sci-
enice or nutrition concepts or in the study and reference skills that are
the foundation of the scientific method. Most of the Green Acres children
were unprepared to meet the demands of Junior High School with departmental

studies, applied’ academics, nmnote taking, observation; classification,

refirence; and study skills: Not only did they lack academic skills to

handle a hands-on science curriculum; but also they showed less and less
interest in acquiring those skills as they progressed from elementaty to
Junior High School. A& District-wide needs assessment, in which pupils from
clementary to Junior High School were polled, showed a steady decline in

pupil attitude toward reading, math, self, peers; and the institution of
school. For example, in grades 3 through 5; 78% "liked to read books";

while in grades 6 through 9, only 60% "liked to read books": In grades 3
/////through 5, 65% "felt happy during reading" in grades & through 9; only 43%

/ "felt happy during reading". Clearly; something was wrong. A new approach
had been needed for years; now they had our attention: We devoted that

attention to designing & new, different; and excellent program.

SOME GOALS

-~
»

Ve wanted a program where students would do science; where they would

be involved and active: Our program was inspired by a desire to have stu-
dents learn through "living" their connections with_the world they inhabit.

Qur own experiences as students in public school classrooms inspired us to
" improve on the methods and prbcésses-ofﬁgraditiéﬁilfclassrbomﬂgducatidﬁ in
a way that was. hands-on; oiitdoors, exciting; and real. Ve envisioned

creating an outdoor laboratory where students coiild explore; investigate,

and discover their world while constantly testing their discoveries. We
wanted a balanced variety of topics and an environment capable of being
adapteqiimggiﬁﬁlétéd;,éﬁd modified by students in their pursuit of leirn-

ing: Our vision and inspiration also included indoor labs for more tradi-
tional science investigations: '

~ Bur broad general goals for students are to have them become active
- participants in.the learning process through the discovery, exploration;
and testing of their environment. In addition,; we would 1like to create an

awareness in students of their connection to the world they inhabit; and

18
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their interdependence with that world: In doing so, they will see their
impact on the environment and that they . effect much of what happens in

their gardens Many issues, such as pest1c1de use, famine; and the work

@thic Are covered; students come to see that much of their future is
related to what they, themselves, choose to make of it:

OUR BEGINNINGS

Educatlonal phllosophy in this country ‘has evolved to the point where

educatron‘ls viewed as a 1argely passive process primarily occurring in the

classroom using 1n£ormat1on culled from textbooks. This unbalanced curri-

culum largely ignores the rnal needs of the students to participate

””tively in their learning process. The unlqueness of the project Life Lab

Program lies in the placement of students in a learning setting unconf1ned

by walls. The ‘garden as an outdocr classroom/laboratory demands that stu-

dents taheian active role in the. educational process. It does not relegate
the students to the passive role and the teachers to the active role. We

did not want the traditional,; unbalanced model.

The transition from an unbalanced indoor program to a balanced indoor/

outdoor program was a gradual one. Project Blossom, & CETA funded commu-
nity organization housed in unusEd 'space at Green Acres Schoolgiqasicon:

structing solar greenhouses for sSenior citizen and low income homes in the

Live Oak area. Their objective was to assist these . people in lowering both

food and energy costs with thie use of the greenhousé During this program;

the principal of Green Acres School George Buehring, approached Project,

Blossom staff mefiber Roberta Jaffe to explore the possible construction of

a solar greenhouse at Green Acres School: With donated materials; a con-

struction crew from CETA's Youth Employment Service; and revenue sharing

funds, in 1978 a greenhouse was built adjacent to a fourth grade classroom.

FolloW1ng construction of the greenhouse a small school garden project

was begun by Roberta Jaffe with George Buerhrlng s support and the coopera-

tion of a small group of steachers. Involvement was completely voluntary

and initially few teachers made use of the opportunity. Thoseé few that

partlcxpated viewed the process as primarily for recreatlonal gardening

purposes. As the program continued, teachers recelved unexpected results:

They found that the garden cocld be used as an educational tool, both in

and out of the classroom. Other tedchers witnessed the success of those

already participating and slowly joined in:. At the completion of that

first school year (1978-1979) all but one of the 15 classroom teachers at

Green Acres School were using the garden to some degree with their classes.

We saw clearly that our outdoor 1ab would be more than studying

nature: We and our. students would garden and learn about science; survi-

val, and society in addition to nutr1t1on, nature; and nurture._ Students

were to live in their laboratory “ Project Life Lab. _Based on that inter-

est, appIIcatlon was made to the State Department of Education for funding

gnder Title IV-C to develop a Garden-Based Science and Nutrition Program

for the elementary grades. The program, Project Life Lab, was funded at

$50,000 for each of two years beginnning July 1, 1979. A three acre site

adjacent to the school and including the orig1nal greenhouse and small gar-

den was chosen and fenced. That first summer, project staff and CETA youth

employment personnel concentrated on site development. The land; once a

~
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Utlllty parkIng lot for the school district; was ploWed and water lines

were laid throughout: An outdoor classroom was created 1nclud1ng the con-

:struct;on of tabies and benches. 1In addition; a shed was built for _the
storage of tools and other gardening supplies. Allied with this transfor-
mation of a vacant lot to an outdoor lab was the development of gardening.,

science; and nutrition curricula for both outdoor and indoor use.
The past superintendent, while embroiled in a political controversy

resultrng in his re$ignation; was supportlve of the initial Title IV-C
Grant. Because of the controversy, he was unable to support the program in?

many concrete ways. The succeeding superintendent was totally supportive

and demonstrated that commitment in a° variety of ways. He took an active
role in project management using his skllls to further the program's growth

and development He served as a vigorous spokesman for the project in
representing the program to school board meibers, teacliers and comnunity

members. In addition, he visited the sSite or spoke with project staff on a
daily basis.
Life Lab began f1eld test1ng 1ts newly drafted currlculum materials in

October, 1979 with the classes in Green Acres School Curriculum continued

‘to be developed, revised, and field tested at Green Acres School through

1980. In 1980, the draft sciernce, gardenlng,rand nutrition curriculum was

field tested in thtee other settings in Santa Cruz County with three diffe-

rent models. At Santa Cruz Gardemns Elementary School; a half time coordi-

nator was employed to dcvelop the Life Lab Program with approximately half

of the school s classes At Mountain School,,small and rural with five

hxspanic school; a fourth grade b111ngual teacher developed the" program

with two pianter boxes placed on the cement walkway adjacent to her class-

room: As a result of the’ successful implementations at these field test

schools; the draft curr1culum was pub11shed in 1982 as The GrOWlng Class-
room;,; a three book set.
During the school years 1979 through 1981 new units Were introduced to

teachers through monthly one-hour inservices held by Life -Lab_ staff.

Teachers were crained in the use of the new lessons and accompanying mater-. T

ials. In addition, Life Lab staff were available to assist teachers with

implementation when spec1a1 problems arose: A currtculum committee of one

tadclier from each grade and Life Lab Staff met monthly evaluatlng and

revising the prior month's unit durtng those two school years. Using an

evaluation form provided by Life Lab staff;, classroom teachers were asked

ito assess each and every lesson used during, those two years.

Now, those teachers who were pre- disposed to teaching sc1ence haVe

increased and deepened their programs with the use of Project Life Lab.
Others who had been uncomfortable or intimidated by the teachinig of science

now display an enthusiasm for science teaching. As it has become for the
students; science for the teachers is now an excltlng hands -on subject

grounded in their everyday world; a voluntary program used willingly by all
of the teachers at Green Acres School )
‘Students are actively inquiring: into needs of a garden, nutritional

rEQulrements of humans; and the value, ethical, and moral questioms posed

by food and lack of it: Students also consider the cost of seeds; equip-

ment, and labor in realizing the value of their harvest. Some students

calculate a fair price for their produce and compare this to supermarket

prices. Regardless of the activity, student; or grade level; students see

20
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humankind in 4 central role .in solving (and creating) problems of the "

néturél ahd'hamaﬁ*maae enVironment In using the naturél enVironmeut in

thelr local community and all communities through the1r dependence on agri-
cilture. Much of this is because of the success of our inservice.
- FRIENDS OF THE HARVEST

As we progressed commun1ty leaders became excited about Project L1fe'
Lab as they sought ways to help us. Mater1als were donated, expertise
given, labor provided. From this dctive commiunity sipport greWw the idea
for a non-profit community organization to support us; Friends of The
Harvest was borini. Now that oiir Title IV-C morey is gone, the school dis-
tr1ct and our Fr1ends of the Harvest prov1de fund1ng Fr1ends arso pro-

reach coordinator;” Friends o£ the Harvest has been ‘critical to the pro-
gram s growth and success: Attractlng parents; tea- hers, buslness people,
unlvers1ty instructors, agrrcultural people and nelghbors, it has served to

generate community support for ProJect Life Lab. This has resulted in

heightened visibility in the community providing an array of support from

donated 1umber to volunteer time to media attention: .Friends of the Har-

vest's primary respons1b111t1es are in the areas of community outreach;

fund raising; and dissemination of the program to interested schools. Fol-
lowing publlcatlon of The ‘Growing Classroom a county- -wide dissemination

Currently; Frlends of the Harvest is dlssemlnatlng the Llfe Lab pro-

gram to ten Santa Cruz County e1ementary schools The schools represent a

schbol' and an open school Ab111ty levels, class 51ze, soclo-economlc
status, and attltudes vary greatly across this spectrum of ten schools

adopting the Life Lab Program -
The Life Lab program is based on The Growing Classroom; a three book

teacher' s gu1de designed by Project Staff divided into three books for easy

teacher use: Becoming a Farmer; Science; and Nutrition: The Growing

Classroon1 1s best used as an 1ntegrated program teach1ng Science, nutri-

a progn&\one step at a time. Book 1, Beconung a Farmer,ihas as its pur-
pose the laying of the ground work necessary for successful implementation
of a Life Lab program. Areas addreéssed include Selecting, the proper garden
site, prepariﬁg\the soil, planting and cultivating the harvest, gaining
school support, and. st1mulat1ng community involvement. Curriculum included
covers a basic gardeming unit and an experimental beds unit:. Book 2; ‘Sci-

ence, has students investigating, exploring; discovering; and testing with

ten units: Problem Solving/€ommunication; Soil; Photosynthesis; Interde-

pendence, Energy, Awareness/Biscovery, Growing Cycles and Changes, Insects;

Flowers and Pollination; and “Recycling. Students experiente "Scientific

Discoveries'" through group 55851@6 solving; observation; graphing and
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awareness among students with the following units: Food Choices,” Nut-

rients, Consumerism, Basic 4, Digestion, apd Recipes. e
) In one unit, feor example, a student in the science center mav learn
the parts_of a seed, take a seed apart; and learn how a seed becomes a

plant. At the gardening center the student p¥ants seeds after discussing
the needs of a growing plant. At the nutrition center students study edi-

ble seeds and their nutritional components. -They then harvest seeds from a
pumpkin, bake them in the solar oven, and eat them. ] ,

At Green Acres Life Lab, each class participates in the outdoor pro-
gram for one:hour each week .and the indoor program for another hour. As a
class enters Project Life Lab; they are divided into three groups or "Cen-~
ters". Group 1 may be a nutrition center, group 2 may be in a Science Cen-
ter, while group 3 may be in gardening center. A visitor might find stu-
dents testing food for protein, carbohydrates; sugar, and vitamin C in the

nutrition center. At the science center, the visitor might see students

designing their own food pyramid or engaging in a predator-prey exercise:

At the garden center one may glimpse students sowing seeds in flats or mak-

ing compost for their class beds. Should the visitor peek into a class-

room; they might find a class occupied with the study of the water cycle or
the graphing of their plant's growth for that week. - )
The uniqieness of the program is based on the interrelated nature of

sciefice, nutrition and garcening and its presentation as a cohesive and

coherent package. Students are working together cooperatively in a very
personal way. They can view themselves an an organism in their environ-

ment; an organism which has many needs for survival. Comparisops can be

made between students and the plants they are raising. Much as_the pldnts

have different needs at different ages; so do our students. Life Lab pro-

vides' the alternatives ‘mecessary to meet these differences. There is not
just one trite problem to be solved. Instead; there are many more to be
identified and solved than can be accomplished. And, when the work is

done; evaluation is meaningful. Students in traditional labs often ask;

"Did I do it right?" while, in Life Lab they have only to look at their
gardens to see the fruits of their labor. , L
The teachers are responsible for all classroom instru~tion and use the

growing classroom for the bulk of their lessons: A relatively structured

course of study is followed in science, gardening, nutrition, and the care

of tools. With the outdoor lab format of three concurrent lessons the

classroom teacher's role is to serve as the primary instructor of one of

those lessons along with two of the Life Lab instructional staff. Instruc-

tignal strategies include laboratory investigation; observation, dpplica-
tion, discussions, demonstrations; audio visual media, reference reading,
field exploration, individual and group activities, inquiry, and discovery.
. During a five day period a visitor will usually find the teacher and
students doing something actively. Some may be double-digging their beds;

collecting chicken eggs; or making compost. Others may be transplanting

seedlings from the greenhouse, measuring soil temperature,; testing food for
various nutrients; or studying the carbon dioxide-oxygen exchange of their

plants. The outdoor part of the program is so much fun that some teachers
avoid doing the classroom component. '

o ., ! !’ —~-
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EVALUATION

No formal evaluatlon of students is done bv classroom teachers other
than standarized CTBS_and other tests. But, pre and post testlng with the:

Stanford Achievement Test (Science Section) and the Metropolitan Aptltude

Test (Science) provide some program evaluation. Students have demonstrated
significant gains on standardized tests in many academic areas related to

Project Life Lab. In science; students hdve shown more than a two year

grade gain_ after only one year of the ProJect Life Lab Program Reading

scores at Green Acres School enjoyed significant gains follow1ng tﬁe incep-

ticn of the Llfe Lab Program. These gains were greater than any made in

the history of thégschool We would really like to measure changes in self

esteem levels by F¥hose students involved in the programiiiltialso werld e

gseful to have data on the percentage: of life lab students who eventually
" enroll in Scierice courses at the Junior and SenIor High ESchool 1evels.

Also, 1t would be 1ntercst1ng to assess therr success in those classes We

erice aid;, a half- tIme garden aid; a half-time maintenance a1d and several

volunteors While we could offer an outstanding program withovt all this

help, .we would rnot be able to develop materials; apply for grants, get

publicity, disseminate our ideas; or wr‘te these articles and chapters.
And,; we are able to do all this very inexpensively; our cost is only $5. 00

per student for materials. Our major budgetary need is for funding to
maintain one full time teach1ng position at Life Lab. An increased budget

would allow Life Lab staff to pLOVlde add1t1onal 1nstructiona1 time to stu-

The pr1n01p&1 as the 1n1t1ator and supporter of a Life Lab Program in

an adopting school is critical to its success: The principal servegs to

create an environment conducive to ths 1mplementat1on of an innovative edu-

cational. change in his school Of utmost importance; th: administration

supports us through the support of a rfull-time teaching position at Project
Life _Lab: The administration could ‘demonstrate greater support with a

ful ¥ recognition of the importance of Life Lab to all of the teaching and

learnxng ‘that takes place dt Green Acres school rather than s1mply viewing

it as a "Science Program". We feel strongly that Life Lab includes much of

relevance to social studies,, reading; government, mathematics, physical

education; and consumerlgm Studeiits can read about plant needs and garden

tips; discuss societal issues related to crops, sell their produce; and

exercise in the garden. Some teachers make use of the “magazine, Science

and Children and gain support in this way as well. The SESE award has

been a major boost for the program as an instrument of validation and
another \§trong source of support. o
In the future; efforts will be put into further developlng,classroom

mater1als and curr‘culum, bilingual curriculum; a pond.curriculum; and a

Junior High curriculum. We also plan on 1ntegrating the 4-H animal program

into the school's instructional program. As the program grows older, we

hope .to see greater ownersﬁip by the classroom teachers themselves. We

would like teachers to more fully ‘integrate the lab-based Life Lab curricu-

lum Into their classroom programs. Teachers should make full use of the

-
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opportunities offered by the outdoor lab facility to their teaching of all

subjects. . ___
1 Would like to see gieater ownershxpmhy theiglassroom teachers with
less dependence on Life Lab specialists for program facilitation. But,

classroom teachers will continue; to a large degree; to depend on Life

Lab's staff. Eventually,rthe program wilt become more standardized and

less exper1menta1 in nature: Change. will occur at a Very slow rate in con-

trast to the intensive and excrtrng ‘development period we are now ending.

The consequence w111 be a 1ess excrtrng place for staff w1th a greater pr1-

development A positive consequence will be the sense of greater ownershlp

by classroom teachers, the single most important aspect assur1ng Life Labs

continued existence:.. Knowing this; our adoptlon process 'is designed to be

teacher initiated rather than school board or district mandated. This

strengthens that sense of ownershlp Also; expanding a classroom to

include the outdoors br1ngs with it a renewed enthusiasm for teaching.

If we had our wish; we would schedule & to 6 hours per week of Life
Lab or DLife Lab related studies. We would be abls to intggrate into any
study of the basics a good deal of Life Lab- re1ated program. On the other
hand; if we wished to cause the fallure of the program, we would e11m1nate
the Life Lab teacher position at Green Acres school and requiire the program
to operate with no specialized staff at all.

While this 'is a complex program any sk111ed teacher W1th a need for

engaging in constant ~experimentation will do very well Teachers don't

need much knowledge of gardening to allow chlldren to garden Teachers do

need a high level of trust, however,rand a good sense of inquiry along with

a willingness to find resources. With this in mind; teachers training

workshops were, first offered during the spring of 1983 for California

teachers. These workshops are the-prlmary vehicle for dissemination of the

program and will continue to be offered as an ongolng service to teachers

during theifall and spring of each school year. Specific information on
availability is avaxiablerfrom Friends of the Harvest. We also offer our

400 page teachers guide; The Growing Classroom, as a three book set for
$33.00 from: Friends of the Harvest, 966 Bostwick Lane, Santa Cruz, Cali-

fornia 95062. (For. more 1nformatlon on implementation of this program
throughout the district, see the NSTA “monograph, Centers of Excellence:

Portrayals of Six D1str1cts ) _An interested schoo1 would contact Friends

of the Harvest for a custom des1gned adoption strategy designed for the

unique needs of that particular school. ~
i Roberta Jaffe, originator of Life Lab, Wﬁ?rﬁf crtt;caiixmportance in
her role 4as ‘innovator. George Buehring, PrInprai at Breen Acres School

prior to Life Lab and through . the first ‘three years of its development;

allowed staff the freedom and gave the support necessary to create and

implement an untested, untraditional program. He was willing to take risks

in the intgrests of improving the educational process at his school. With-
out them; there would be no Life Lab.

-~
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Chapter 3: Science Center Prografi
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Anchorage School D1str1ct
Pouch 6- 61& B
Anchorage, Alasla 99502-0614

<

AnchurageL the largest c1ty 1n Alaska ~is ne .tled betWeen the Cook

The populatlon of Anchorage numbers close to 200, 060 in an area of a1most

2,000 sgidre miles. The climate is not extreme regardless of the reputa-
tion which Alaska has. -
The growing Anchorage ‘School District; with 50 Elementary schools,

four Junior High schools, three Semnior H*gn Schools; four Junior/Senior

ngh schools, one Career Center;,; and twd Special Education Centers; serves

more than 3979Q6 stgdents{unearly half the student population in the state.
Since 1940, the district enrollment has multiplied more than 62 times. We

have every Imagxnabl type of student in our system for Anchorage is truly

a melting pot of attitudes; abilities; and attributes. ¢

In academic achievement; Anchorage students show hlgh achievement

Anchorage seniors taking the Scholastlc Achievement Test in 1981 scored an

average 464 verbal and 499 math, 40 points higher than the nat1onai verbal

average and 33 points highér than the national math average: On the Iowa

Tests of Basic Skills Anchliorage students were at the 63rd perﬁentxie dis-

tr1ctw1de, 13 polnts above the natlonal average These high scores ref1ect‘

n the Anchorage school district noid a Masters degree equlvalency or
h1gher77777 - -
Before 1877, e1ementary sqrence education in the Anchorage School Dis-

trict was dependent on the abilities; interests; and initiative of indivi-

dual staff members. In some instances; this meant District students

received hlgh quality sc1ence education experiences and, in other ins-

tances; science education was neglected. Regardless, science education in
Anchorage lacked continuity between grades and buildings and science educa~

tion efforts were; generally, of an unknown quality and quanfity Scxence

education within the District had not been adequately described and we

assumed a diuplication of cost and effort resulting from the multitude of

efforts within the District classrooms and buildings: Additionally,

beécaise of the many local efforts to define ''the science curritulum," Dis-

trict ,tudents were often over-exposed to some concepts while never begin-

ning others. Although teachers had adequate freedom they had no real

direction and the curriculum was mixed from hands-on to nothing. We taught

in ordinary rooms with ordinary materials and ordinary ideas.

26
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IN THE BEGINNING: .SCIENCE CONSULTANTS

that Fe'l.  The planning and pilot program came about after talking to many

science _oordinators identified through The The National Scnence Teachers -

Association. We found four science consultants with programs appearing to
model aspects of where we would like to be: Joe Premo, Science Coordinator

of the Minneapclis School District, Dave bapp, Science Coordinator; Fair-

fax, Virginia School District; Charles Hardys Science Coordinator of High-

line School Distritct - (Seattle); and Marge Melle, Elementary Science Spe-

cialist and Harold Pratt, Science Coordinator, Jefferson County, Colorado

shared program ideas and led inservices: By always respondIng to our many
phone calls and letters they gave help all along the way; providing many

details of the1r successful elementary sc1ence programs (A descr1pt1on bf

a companion NSTA monograph * Centers of Excellence: Portrayals of six Dis-"

tricts) .. , s
Key events for us were obta%ning Title v fﬁnding,and support £rom the
various: departments within the schéol district.. This support_ proV1ded

inservice of teachers and aIlowed us to take materials avdilable to teach-
ers iipon réquest. Dr. Marilyn Scott, presently Assistant Superintendent of
the Anchorage School District and Director of Media Services at the time of
the grant, was instrumental in writing the first grant, gave space and

clerical aid, ‘and in general was the one person who made it p0551ble Dr:

AnnaBeth Brown, Coordinator of Eiementary Curriculum, was very supportive.

and gave assistance as well: Dr. E: E: (Gene) Bav1§r gave support and,

direction as Director of Program Development and then-later as; he moved to

Assistant Superintendent -and then Superintendent.

Y
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The Anchorage §chooi District's Elementary Science program was devel-

oped before the major” criteria for‘Excellence in Sciencge Education were
disseminated However, as the criteria are reviewed, it is apparent thadt
the Anchorage science program at - least touches on all. the.criteria and has
considerable emphasis on four of the areas We stress: C 7 \

— . >
»

1: People's effect on the environment.and developing custodranshrp

- s - - _ - - - - ________ __ s __ . __r__.% .

2. Observation of variation in interpretation of-data

3: Experxencxng the hard work involved fn identifying and
’resolv1ng problems ) \\ ; o
4. Gre ' variety. of "basic" sciences Sk

For the- area; '"Recognize people ., effect on env, ronment and developing

custodianship,"” we ‘have eight units with\eleven sipplemental units having
the same thrust. In the area of. Observ """

>

Y

Variation in Interpretation of
Data," the largest.percentdge of ouf units dg bdve-this criterion built in.
A prime example would be the student interpretation.of Mystery Powders at

.

27



Q

ERIC

Aruitoxt provided by Eic:

22

the third grade level:. Teachers are encouraged to work w1th the students.

to collect, record Interpret and communicate data. This is one of the

main gcals of our eiementary science program.

The next criterion; Experience the hard work 1nvolVed w1th 1dent1fy-

1ng and resolving problems;" is a long-term goal of our district. Problem

1dent1f1catron and SOlVlng is a focus of all the discipline areas and in

science we have a runn1ng start on the challenge as there are built-in

The Focus on a 'Great variety of basic Sc1ences has the most emphasis
of all the criteria in our program. The Anchorage School District philoso-
phy is that all students should experience Science and that all students
should have a substantial foundation in the basic areas of science. It is
to this aim that the Science Center was developed and the areas to be cov-

ered were decided upon. We have endeavored to cover the areas which are

necessary for being a sc1ent1f1cally literate citizen. We also stress:
Effectlve consumer behaV1or

" Effective personal health pract1ces

Recognition of people involved with scientific pursuits

NN

Number 5, "Effective Consumer Behav1or,' is dealt with; for exdmple;
- 1S dedll ¥

in our fifth grade unit, "Paper and Ice Cubes:

revolve around the decision of which paper towel is the best buy. The stu-

derits 1use the scientific method to work through the problem. Two main

standing decision making in relationship te being a ‘consumer.

" objectives are learning the rudimefits of the scientific method . and under-

Number 6, “Effective personal ‘health practices," is not addressed per

~se in the science curriculum as there is 3 separate health curriculum for

our e1ementary schools. However; we do have a Bones un1t which covers

the studernts' skeletal system. Also, there are two '"Water" units and the
importance of c1ean _water supplles is stressed.
The" seventh; "Recognize the people involVed with screntifrc pursurts

-is not "covered d1rect1y either. Teachers have access to a Community

Resolirces program where any number of practicing scientists can be invited

into classrooms for presentations. In addition,; there is strong support

from the communlty and teachers and students have opportunities to work

W1th people in the science field: These seven criteria are_important and

will most likely be used when new units are added to the Sc1ence Center

- Program.

We feel scientific literacy is; essential for EVery';individual in
E?qag,§,E§9§?91°31°éi society. In all walks of life, constant exposure:to

the scientific.world makes it imperative to ediicate our citizenry in such &
way that they will be able to function at the highest level possible: The
overall goal of the Science program in the Anchorage School District is
helping our students to:

% learn

* appreciate

#* enjoy and use sc1ence

# become sc1ent1fically literate:
We want students to:

3

* use inquiry processes of science - -

#* use the language; instruments; idieas; and operatlons of §¢c 1encé

N
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* value sciefice as a way of learning ,
communicating about self, others, ideas, and natural and
technological phenomena.

many actlvltles

During the middle 1970's the Anchorage School District Science Curri-
culum Development off1ce addressed two problems w1th1n the District. The
first problem centered about ‘the management of instructional material for
the District's elementary sc1ence ciurricilum. The second problem focused

on the need to define and articiilate the D1strlct 'S sc1ence curriculum,
BurIng the post- Sputn1k era of the 1960's, the United States was try-

ing to regain the lead in science. At th1s t1me the Nation's lead1ng sci-

ence educatorsideveloped a number of elementary science programs for which
a process and hands-on approach to teachlng were the key ingredients. This

approach was based largely on the work of Jean P1aget who noted that stu-

dents are often taught abstract theories while they are still in a concrete

state of reason1ng Thus; the process approach was designed to provide

students with experlences thch would help to progress them from concrete

concepts to abstract reasoning.

In general; students reacted favorably to the new programs; they

became involved with learning. Even though students were enthusiastic

about science; all was not well with the programs. As the schools imple-

mented the process oriented programs; three difficulties began to emerge:

The first, expense, was not a serious problem. The second; material man-

;agementl and the third, appropriate teachlng strategies were more serious:

R -

Many school districts overcame the f1rst problem by applying for and

The other d1ff1cult1es were the more challenglng ones. Principals

were concerned about keeplng track of thc multitude of materlals and sup-

plies as well as taklng care of (and hav*ng room to store) the larger com-

mercial kits. Teachers became frustrated wheri they would try using a kit
after someone else had used it and found that part of the k1t was missing.

The_ lack of parts and supplles rendered many of the comimercial science kits

useless._ Teachers used to a text-centered currrculum were not always able

to use lﬁaterlals based on a specific teacher phIlosophy and rationale.

And ‘'when the materials were not there; it was easier to use the text.

Sc1ence educatlon within the Anchorage School District was varIously con-

diicted dependlng on the abilities and interests of staff members. In some

.instances, this meant that District students. received hlgh qualxty science

edication experiéences. In other instances; however, science education was

neglected
“In accomodatlng these problems, D1str1ct staff members developed

two general solutions. In addressing the instrictional materials manage-

. ment problem,; the staff proposed to develop a District Science Center. The

major functions of the Scienee Center would fall into two categories; repo-

-sitory functions and distrlbutive functions The repository functions

include the acquisition of science education materlals and sipplies

€excluding books) and the acquisition, development assembly; and refur-

bishing of science kits for use 4n; classrooms:

- The distributive functions included development and implementation of

an _inventory system; operation of a materials/kit 1ending program, and

implementation of an outreach eff-rt through which Science Center staff

@:2?5;
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“membors could assist District teachers. in the planning and development of
science activities and through the demonstration of kits: By the end of
the Project, & manual for the establishment and operation of a District

Science Center was also produced. - , o [
7ThéfDiStriqtrpropq§§q”;978dé§t a collection of K-8 science objectives
for local use. In particular, the science scope and sequence collection

which had been developed by District staff members was to be field tested

within the.District: In addition to the work with the skills and concept

collection, the staff proposed to continue the work of developing and iden-

tifying curricular support materials such as textbooks, films, and film

strips which are keyed to the science scope and sequence. The final compo-
nent of the work within this area was to be the dévelopment of a science
assessment system which reflected the District's science curriculum._ Three
major tasks to be undertaken within this problem area included final adop-
tion of the K-6 ‘science objectives, ongoing: identification/development of
curricular material which could be used to support instruction with the K-6
science sequence; and completion of an assessment system detailing student
progress within the K-=6 science curricutum: I was the director of the

‘Title IV program and I am now the science specialist.
Our Program

Although science education in Anchorage is fairly expensive in terms

of time and money, it is taught because; as an important part of American
ciiltire and civilization,; every citizen should have some appreciation for

the influence of science on economic, social, and political problems.

Individuals cannot afford to become strangers to the scientific and techno-
_logical aspects ofﬁthéif culture. It is essential that in addition to the

knowledge which has arisen from the scientific enterprise; the science cur-
riculum must also be concerned with the nature of science itself. Hands-on

science focuses on the processes involved in the production of scientific

knowledge and leads to Science literacy and an understanding of science as
well as the more traditional knowledge and skills of science. -

In our program students are involved in structiured- science .delivered
by their own classroom teacher: At each grade level, kindergarten through

sixth grade, four to eight units covering three basic areas of sciemnce
(life sciernice, physical science; and earth science) are available from the

Science Center. These units have been made into kits containing teachers’

guides and all pfigﬁéimgtéfiéié'ﬁétésgéryftbiﬁrévide”ch;iéfggigith hands-on

science right in their own classrooms. The Science Center approach to pro-

viding science materials for elementary classroom use has resulted in effi-

cient use of one hundred different kits available for checkout by elemen-

tary classroom teachers. _(Other programs described in this_ Focus__on
Excellence monograph use a kit system as well. See chapters 7, 8; and 11).

The Science Center does more than pass out kits; the center implements

and continues the development of the science curriculum. As a focal point

for science currigulum implementation, the Science Center i§ built on the

principle of sharing. -The most visible evidence of this sharing is the
cooperative use of scienice materials, units, equipment, and supplies which
circulate from the Science Center: There is a substantial saving in dol- :

lars through the shared use of these materials at the same time. In addi-
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important, d1v1dends to cooperatlon The Sc1ence Center Curriculum Commit-

tee; with a key role in the operation of the center; has a thorough under -

standing of the science curriculum 1nc1ud1ng its goals and objectives.

Members are constantly involved in the evaluatlon of curriculum materials

while identifying inservice needs and providing feedback from schools

regardlng the operation of the center: They form an 1mportant liaison and

resource for the Science pesourcewTeachers The Pr1nc1pa1 s_Advisory Com-

mittee also proVIdes Input for the” operation of the Science Center and the

identification-of a varxety of need as felc by the stdaffs that, they repre-

sent. These committees are where the action is: It is here that communi-

cation between schools takes piace, articulation of the science program K-6

is poss1b1e, and curriculum is examIned and evaluated

ter. Resource Teachers serve as liaison to the Science Gurriculun Commlt-

tee and provide support-to the Science Clerks in the operation of the cen-

ter. The major role of the Resource Teacher, however_u;svaicooperative
teachlng function. Th1s role provides service to teachers ‘helping them in
planning, teaching, and evaluatlng their science experiences: ?h%i,f?é?

enhances classroom teachers' insights into science and provides a different

person S perspective on a scheduled basis. Science resource teachers aiso

go into the classroom d1scuss1ng varioils careers and how science learnings-

can be applied: Individual teachers also mentlon careers as appropriate.

The Science Resource Teachers play key roles in instruction by taking stu-"

dents. on nature walks; presentIng speclal topics, and offering ‘inservice

for teachers as well. Our Gommun:ty Resources Department makeés available

» local speakers from the community and arranges field trips also.

As our science program has expanded theroperatlon of the center has

become increasingly complex. The ordering of kits; for instance, cannot

normally be done oVer the phone To minimize conf11ct clerks rec1eve ord-

Science k1ts are then del1vered to most schools on a part1cu1ar day of the

Week and 1t 15 1mportaht to be aware of th1s day so that de11very and

kits distributed by the center, checklng the cond1tlon of equlpment and
supplies, replac1ng mISSIDg items and caring for living things in the cen-

ter, such as plants, mealworms, sowbiigs, tadpoles, and rabbits.’

Clerks aiso answer questions and refer dppropriate questions to a

Resource Teacher: OrganIZIng,ideveloplng, and implemienting a record-keep-

ing system for check-out materials has been another important task for the

sciehce clerks. In ma1ntaln1ng kits; sc1ence clerks: order needed consuma-

ble materials and prepare materials for inservice needs. In my mind hav-

dng the kits furnished and refurbished on the district level makes a11 the

difference between teachers belng involved and not belngminvolved I know

they have the kits and our inservice has assured me they know how to use

them. Teachers are much more comfortable in using hands-on science now

that they do_not have to be concerned with storage; purchasing; or counting

materlals They dalso have someone they can call with their ideas and con-
cerns:

ERIC

Aruitoxt provided by Eic:

e e e e - e ;_L:..c.r,.t.‘.,-_...n‘_-.r..“._,r-,\;-._...sx\_\,-,,,.i, P R 5_5 e



Q

ERIC

Aruitoxt provided by Eic:

26 ‘ , —— B

.

At the first grade level a unit, "Let's Learn About Energy Users,"

helps students learn about energy and their own future:. This unit starts
developing a foundation on which students build and then study energy, the

environment, and themselves. Grade three offers students ways to investi-

gate electricity, machines, and technology which broaden their understand-
ing of the world. In grade four students investigate insulating materials,

learning information and ideas which will help them in making decisions for
the future.  Grade five emphasizes ecology and helping students prepdre to
live in the world as it exists now and may exist in the future. Grade six

has four major units stressing energy. Two of these are devoted to alter-
nate forms and energy futures. 'All the energy units are designed to &allow

students opportunities to make decisions. = = S
Units such as, 'Which Paper Towel is the Best?"; help in the develop-

ment of understanding and use of the scientific method and its dpplication

to relevant problem identification and solving. Like.our whole program,
this qgit7§§rgearéd,tb,étiéﬁtific inquiry and everyday' living. Along with
inguiry; value; ethical, and moral aspects of science-related issues are

discussed with the students throughout the curriculum. Teachers or stu-

dents bring up issues as they seem relevant. Issues are not provided in

the curriculum and teachers or students bring in current issues as they
occur: o ’ ‘ ) o
Tedchers are encouraged to relate science to human enterprises wher-

ever they can. Applications of science are stressed along with the nature

and processes of science. Science is preseited as tentative; inquiry

oriented, and a way of explaining natural phernomena. Our curriculum was

not designed to be taught as facts. There are problems to be iaentified
and solved and issues to be resolved. Since it is not "fact centered," we
have several kits or units which teach the same skills and the teachers are

able to select units which best suit their needs and the interests-of stu-

dents at that moment. Also, when skills, ideas, and concepts are repeated
in several units,; students are more likely to learn them. o B
The curriculum has been developed, written, and adapted from other
science programs and has_been carefully reviewed by various science educa-
tors: As a result; it is probably:as valid as it can be, given that our
adaptation was locally produced and implemented. Much 5f our curriculum

inciudes a local emphasis of the sort that can only occur if we write and

adapt our own. _When our second grades study birds, they study Anchorage

inter birds. 1In fifth grade; ecology units focus on local ecology, its

problems and solutions. We have nature walks at all ieveis with special

curricula designed just for our area. ,While we don't include all biomes,

we make good and relevant use of the one in which we live.

~ Dur locally written material for grades K-6 uses all the Elementary
Science Study (ESS) and the Science Curriculum Improvement Study (SCIS)
materials. In addition; we use a variety of supplemental text books
including: Harcourt Brace in grades K-6, McGrav Hill in grades 1 and 2;
and Addison-Wesley and Holt Rinehart & Winston in grades 3 through 6. Even
though we have not stated this directly in the curriculum, the student as
an integral part of the cultural and social environment i§ woven throughout
many of the concepts we strive to teach:

In selecting and designing activities we paid close attention to the

needs of our students, the nature of science, and what we know about how

children learn. We studied the cognitive péyphdlbgy,cgﬁjééﬁ Piaget _and

received training from Dr: Virginia Johnson on learning styles and Dr. Her-

. o | 5;{?
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man Epstein on cognitive development. Dr. Mary Budd Rowe; Charles Hardy,
Harold Pratt; Dr. Harold Jorgensen, Marge Melle, and Laurie Dumdie, taught

courses on elementary science to help us understand science and children.
We are striving to fit the curriculum to the student rather than the stu-
dent to the curricuium:

Insight 1into scientific p1
& wide variety of experience rather than through definitions and names. In

ocess is dccomplished primarily by means of

this way the intuitive understanding of concepts precedes their precise

verbali~ ion. Research indicates that concepts learned in this way can

more -y be applied in new situations:

_h...e our science Kits generally are designed for two or more students

to share materials and ideas, learning centers are stressed in many of the

units allowing teachers to give individual attention to students as neces-
sary. But; regardless of who the teachers may be, students .are involved

actively in doing science. Some teachers select activities for students

while others allow considerable student choice: In any case, students use
the hands-on kits provided and teachers are now looking at their science

teaching strategies. Changes in teaching strategies have caused teachers
to think about a philosiwhy of education and we now feel that we are devel-

oping a well thought-out rationale for teaching sciencc:

Elementary students at the primary level receive 150 to 250 minutes of

Social Studies, Sciencé and Health each rieek. Intermediate students have
science and health for 150 to 300 minutes each week. If you visited our
classrooms you would see students working and learning with our science
materials. They will be experimenting, collecting data, interpreting data
and making conclusions. Essentially, they will be doing science.

The pupil-teacher ratio in elementary grades is 25 to one while at the
secondary level it is thirty-two to one. All secondary teachers have a

daily planning period while elementary teachers have planning periods sche-
duled throughout the week: Teachers select units and decide when they will
be taught but; since most of the laboratory materials are in the kits; they

have little preparation. Sometimes there are solutions which need to be
mixed or data sheets to be reproduced: For the most part, thoigh, every-

thing is ready to be used. Teachers facilitate learning dctively by

involving students_in the kit lessons and by providing a respectful learn-
ing environment. They may be helping students learr about bones or growing
plants or weather or they may be helping students und.-rstand the scientific
method: Regardless, the good teachers avoid having the students "turn to
page 64; read the chapter, and answer the questions." Teachers in our pro-
gram need enthusiasm, curiosity, and a willingness to try the hand-on
approach. Our teachers understand =nd valiue an inquiry orientation; use

adequate wait time, and respect and accept a broad variety of student

answers. .

EVALUATION

Rather than stressing scientific knowledge itself, we've tried to

incorporate use of scientific knowledge into evaluations of students. Alt-

hough it. is a most difficult task, we do keep trying: We want students to
show growth in rational decision making. While our student evaluation does

not reflect this as much as we would Iike; we are working at it: Our Cri-
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terion Referenced Tests are based on rational decision making and so far

we've gotten good results. While we do ﬁjt have a standardized science
test, our Criterion Refercnced Test has been |administered randomly to third
and sixth graders for the last three years. When our students take the

Test of Academic Proficiency at the high school level, they are consis-

tently above national norms. Our District students who ‘have been selected
to go to the International Science and Engineering Fair over the years have

been achievers and last year two came home with a fourth place in Physics
and an honorable mention in Biology. Also, last year we had three students
who won the regional NASA space shuttle contest. ‘We collect evaluation

data on teachers and kits. Science Resource Teachers are evaluated by
principals; teachers, and the science specialist:. Our kits have an evalua-
tion sheet and we collect data on the effectiveness of the kits. Through
this; we kiiow how many kits each teacher used and how they were distributed
by school and grade. Students are evaluated with unit tests and observa-
tion of students while they are working. This program is dynamic allowing
for change as the need arises. Each unit has a student evaluation instru-
ment at the end of the teacher's guide which the teacher may or may not

ise. These instruments are based on the unit and are designed toc test con-

tent and process:

~ The Science consultant provides for the continiued operation of the
Science Genter, in-service of the Science Clerks and the Resource Teachers;
and coordination of the Science Curriculum Committee. As Science Consul-
tant, I facilitate the sharing of information and provide for cooperative
purchase of materials. Working with the four Resource Teachers; 1 provide
a general direction for the Science Center model, develop alternatives for
presentation to the Science Curriculum Committee, provide long-range plan-
ning; and am ultimately responsible for the program.. , )
The Science Center maintains approximately fifty main kits and an

equal number of supplementary kits. The chief difference is that specific

local lesson plans have been prepared for the main kits while the supple-

mentary kits usually come with only teacher's manuals. Most of ‘the main
kits closely resemble kits put together by the Highline School District and
the lesson plans acompanying these kits are usually modified versions of
the Highline lesson plans._ Among the exceptions are most of the kindergar-
ten kits: These kits are based on materials developed by the Science Cur-
riculum Improvement Study (SCIS) group. The lesson plans in these kits
are taken from SCIS teacher's manuals. The supplementafy kits consist of
both ESS and SCIS kits. ESS. lesson plans are rather ‘loosely structured
and teachers are encouraged to use these kits in a variety of ways. SCIS
lesson plans; in contrast, are highly strictiured and designed to be fol-
iowed quive closely. Perhaps the most important difference between the

ESS and the -SCIS kits has to do with thefr difference in regard to
sequential relationship: All ESS kits recommended for any particular
in der while SCIS kits have been designed

grade level may be used in any or -

for use in a definite sequence. That is, the former more or less stand

alone, while the latter are corceptually interconnected so that each kit
builds upon.previous kits. SCIS kits may be checked out for much longer
periods of time tham-the ESS kits.  _ , ) S

Fach main kit has an inventory sheet which the clerks have checked so

that the teacher will know if all materials are in the kits: Each kit also

£i11 our after using the kit.

has an evaluation sheet for the teacher to

This evaluation sheet .enables the clerks and resource teachers to gain

‘feedback and in turn to upgrade the program and materials.

LW
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A crucial part of the sei®ice is the ability to deliver the actual

materials. Provisions must be made to insure the distribution in a timely

manner. .
Teachers are encouraged to look over the many items on the shelves of

the Sc1ence Center. These items are often used in some creative way or in
experiments suggested by textbooks. Many items can be sent through the

regular school mail and the teacher is welcome to come and check these
items out persconally.

The staff is highly 1mportant to the operation of the center. The key
person is tlie Head Clerk who schedules the reyuested kits, sends reminder
notices, orders mnew materials and is responsible for the smooth operation
of the program. It is &dlso highly important that there is enough help to
keep the center organized,rshe]ves stocked &and the kits in good order.

= __The Scienge Resoiirce Teachers. re1at1onsh1p to teachers in the schools
" makes the difference‘as‘to whether schiools—dre—willing to try the Science
Center program. Where there is a feeling of trist and confidernce,.tgachers

will become involved in the process, hands -on type teaching. Whenjrthé

Resource Teacher is perceived as an added burden, then teachers are reluc-

tant to become involved;

-Workshops and in-services have been very 1mpor* :nt  for our teacher

education. The first NSF workshop; in 1974; was directed by Dr Harold

Jorgenson; Portland State University: It set the tone of the "process"

science From that time- on, much has been done:

program. Wlth more familiarity with the un1ts, teachers feel more comfor-

table and will use the resources. In-service must be ongoing. Our teach-
ers have learned through in-service education; credit _courses; and by work-
ing with univer51t1es to 1nsure that good sc1ence goals are being met

- ter takes commitment from a11 1nvolved A center cannot operate on its own
and be successful, it takes a larger resoiirce of cooperation from all
. involved:

Support from thé top administration is vital to the progr&m S success.

‘ key elements in the development of The Science Center. The Anchorage

School District's Science €Center would not have become functional without

the full cooperation of the Elementary Education; the Audio-Visuail; the

The cooperatton

Staff Development; and Curriculum Development Bepartments

is a mode1 of hbﬁ Divisions and Departments can work together to deliver a

) In addition to furnishing _space; a. delivery system and personal; a
budget must be prov1ded to refurbish the kits and to expand topics. In the
Anchorage School Distrit's biudget for 1982-83,; there is an allocation of
$§12,000 for supplies. For supplies alone, this comes to _approximately
$240/schoo1 Once the program is in place, the actual cost of the supplies
and materials ~is nominal: Counting the materials »expenses, clerks and

Parents are not invoived as much as we'd itike them to be but princi-

pa1s are. The principals are being moved to be instructional leaders for

we find that in schools where the principal is very positive toward sci-

ence; more kits are used than in school where principals are so-so in their

commitment. Principals influence teachers through expectations and evalua-
tions. 5

35
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NETA was respon51b1e “far~~all communication- -with--outside -Program-—-.

contacts and we would not have® the program which we have now without

‘NSTA. NSTA is important to us for -journals as well. For example, Sci-

ence and Children is_.very important. We try to get all our teachers to

read it. . 7 o
At the present, we are trying to 1mproVe,what we have: The

improvement of student achievement has top priority in our dlStIlCt and,

therefore; there is a continual effort to upgrade and update our ptogram.

With the assistance of our currlculum director; Dr. Ruth Keitz, I'm confi-

dent that our program will meet the needs of the students and the commu-

nity. We need to develop better exams.  We struggle along w1th the rest of

the nations' science educetors to deVelop valid process. 1nstruments ‘which

can be used with large numbers of students. We would like to develop am

aviatipn unit anid add more environmental education and resource educational
units.

To get more teachers to teach scxence we need a continued emphasis on

science from Science Spec1allst Principals,,and Resource Teachers. We

plan to continue being one of the very best elementary science programs_in

the nation and maybe even in the world. I hope our program does not evolve

inito a textbook program where Stidents are turned off by science by the

time they jeave 6th grade. If we keep the program, our students will
achieve well, be posztlve about science, d will contribute to the scien-
tific ééﬁﬁﬁnity 1f we go backwards to téi "textbook'" approach I predict
" that we will produce students who are afraid of science and find it dull

and boring.
Several of our_ teachers have received recognltlon for their work in ;

the program. One of the resource %eachers was invited to Halmstad College

in Sweden; at their expense, to share our program. Several distrngutshed

Science Educators have written jetters to our staff indicating the level of

accomplishment which has been made. Designing, developing, 1mp1ementing,

and maintaining our exemplary program has been very hard, taken much time;

and been very gratrfylng. We; our students and our community know it has

been a worthwhile effort.

Other key individuals in the development of the science center were:
~ Dick Blue
AnnaBeth Brown
Robert Christatl

Elaine Colony

Steve Daschner

E. E (Gene) Davis

John Everxtt

Don Jut ,
Ruth Keit:
Milt Madson'.

Raseft Penzenik'

BOb,Van Slyke
~Les Wells AN
Anne Wieland AN




~.....€hapter 4:. Cornelius-Math/Science Academy - -

By

Catherine Seay; JoAnna Harrison; Margaret Kilgo; Rhelda Bail

Elizabeth Smith; Carolyn Summers, and Sandra Schnurr

k)

J.P. Cornelius Elementary School
Cornelius Math/Science Azademy
7475 Westover Street
Houston; Texas 77087

enty elementary schools and th1rty-seven magnet school programs W1th1n the

Houston Independent School Distr1ct The school is located on _a beautiful,
heavrly’ Wooded six acre plot in the southeast section of Houston, the

The school is strategically located within eleven miles of the National

Aeronantics and Space Administration Lyndon B. Johnson Center, seven miles

from the Texas Meaical Center and Burke Baker Planetarium, five miles from

the largest petro-chemical complex in the world and 40 miles from the Gulf

of Mex1co All of these significant respurces are used by Gornelius stu-

) This m1ddle income community has changed significantly from an all
wh1te community in 1960 when the school was opened with 850 students to 40%
Black, 30% dispanic, 28% White, and_ 2% Asian now.. Through the years; as
the ‘school -community became older and more established; the student enroll-
ment began declining until by 1976 the enrollment was only 350

a science coordinator was named. Of the 740 students presently enrolied in

grades 1-6 at the Cornelius Math/Science Academy, 350 are veluntary trans-

fer students from 55 other Houston Independent School District schools and

4 ruburban school districts in Yarris County while 390 are in our atten-
dence area:

In many ways; the Cornelius school community mirrors the rapidly grow-

ing city of Houston and Harris County: Every possible socio-economic level

of the city is represented within the school and twenty-five percent of the

studen*s qualify for free or reduced lunch. An equal number of the stu-

dent.' parents are professionals; such as doctors; dentists; lawyers, col-
lege professors, and teachers. The remainder of the students are from blue
and white collar fam1lies _ The mood éend atmosphere within the Coxnelius
school community is one of pride and commitment; a community of middle

class Americans who work hard so that their children may have the best edu-
cational Opportunities available This commitment is reflected in a stu-

. dent attendance rate of 96% and a parent- teacher conference record of more

than 90%:
Cornelius Elementary Magnet School, a two- story brick structure,

has 31 regular classroom teachers, a reading specialist, 2 music special-

@

; . 37



32 : i _ . s

ists, 2 physical education specialists; 4 science specialists, a nurse, a
counselor, a librarian, five teacher-aides; and a Magnet program coordina-
tor. There is @ strong influence of science seen and felt throughout the

building. A "hands-on" approach to teaching both science and mathematics
is emphasized at all grade levels. '

Three classrooms have been converted into well-equipped labs; two for

science and one for math. Each lab has a wet siik and cabinet space. A

free-standing structure designed as a passive solar greenhouse and learning
center has been built on the campus near the main-building. It was built

with help from staff and students. Now it is used as an additional labh.

The two science labs are used daily by the scienice teachers with their
classes and for science-related activities siich as ;hegggtquirﬁquariﬁﬁ;

and Animal €lubs which daily care for the plants, fish, and animals housed
in the classrooms and labs. The students recognize their responsibilities
and carry on their duties in & most efficient and independent manner. In
addition to a wide variety of specialized science snd mathematics .materials
and equipment in the labs, we have four computers for use by the students

as well as a large number of live plants and animals which are cated for by

the students.
FROM OLD TO NEW

Oiir old program was that of a typical elementary school; textbooks in

large; self contained classes with science being taught only the minimum
amount of time fequired. In many instances; teachers avoided teaching sci-
efice completely: The excitement in the science lesson definitely depended
ofi the individual classroom teacher. There were some classrooms with sci-
ence or math interest centers but; basically, they were probably not very
exciting to the students in comparison to the present program: There was
no budgeted source for field trips and a very limited amount of supplies
and equipment. The teacher had to make a daily schedule; teaching all of
the subjects except music. If teachers wanted interest centers; creativ-

ity, individualization, or to explore new techniques; they could do so, but
rarely did. S o I
Houston Independent School District developed the Magnet Schocl con-

cept to provide specialized programs in various schools throughout . the
city, providing sich a strong program that parents: of all races would be.
willing to send their children; by bus; to -receive this quality education:
Integration, through the Magnet School plan, has been achieved peacefully
in Houston. Cornelius Elementary School, approved to become a magnet
school stressing math and science in the fall of 1976, began with three

science teachers, two math teachers, and magnet coordinator developing an
initial program during the summer of 1976. A curriculum, (mini-units of

instruction); and a scope and sequence were developed: One classroom was

converted into a science laboratory and materials and equipment were pur-

chased. Nearly six weeks of intensive inservice for teachers provided our
training and the development of our units.

In September, 1976, the new program was iﬁﬁiéﬁéﬁtéa into the depart-

mentalized program in grades 4, 5, and 6: This was done so ‘specialized
science teachers could teach all of the students in science. The following
year the program was expanded to include the third grade. In the fall of
1979, grades 1 and 2 were included. Another major change was to increase

our science instruction time from 90 minutes weekly to 60 minates daily and
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Last year we added another math specialist; a solar ene.gy learn1ng center,
a greenhouse; and a teacher-aide to assist the science teachers in the labs-

or classrooms. The aide assists in gathering and returning materials.

Student monitors are usually involved under adult supervision. We feel we’
now have good support and the resources necessary for an excellent progrem.

We did not become a Magnet School “overnight. We started in 1976 with

or:ly 80 Magnet transfer students in addition to our own area students OQur
special program was only. for math and science in grades 4-6. The following
year we added third grade and attracted another 20 students. By the third
year we had a 1-6 science/math program with 135 students. By then we were
large enough that scienice teachers only had to teach scierice. BY 1979-80
we had 185 Magnet students and an aide.

The scierice program at the Cornelius Math/Sclence Adademy has been
developed on the basis of specific philosophies toward teaching, learning,
and science education. . These philosophies miist be accepted as basic by all
teachers in the program Slnce the teachers themselves have actually
developed the program on a continulng basis, 7they learned to use the pro-

gram as they developed it. The emphas1s on- professxonal growth has been &

contlnual striving' for excellence and has included using- any opportunity

to improve the program through increasing teacher effectiveness: While

teachers have attended inservices and workshops to increase effectiveness

and obtaxd knowledge and information; the key method for teachers to learn

to use the program has been the team-teaching concept. The science teach- .
ers are a teaching team. They have learned to use the ,program through team
plann1ng under tha guldance and d1rect1on of Catherlne Seay, magnet coord1-

OUR PROGRAM

leadership withln the Houston Independent School District from the

yjoard to central admin1stratlon to area admlnlstration has made the

magnet school concept and program development a top goal and priority

through the years. There has been a continuing willingness to approve

budget increases for expansxon and improvement of the program:. Also; the

ais 1n leadership positions have exhibited a tremendous confidence

program teacher attitudes have changed SLgnificantly Teachers show.
* Increased enthusiasm '
% More commitment and 1nvolvement
* More positive attitudes .
* Increased prlde

dance, an outstandlng profess1onal approach to problems, and a cooperatLve
spirit within the school.
There is a range of abllity levels among the students within the

school ApprGX1mately 70% of the students performance level now is at or

above grade level expectatiens Six percent of the students' performance

level is one year or more below grade tevel expectations; the same percen-

tage of students has a specxai eduatxon handicap label The aVerage class

classes thern are two science teachers for every 27 students
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are very proud.of the positive, enthusiastic attitude of the students. The
students genuinely like their school and their positiveness towsrd the
school and their enthusiasm for learning is reflected in their outstanding
attendance and excellent conduct (75% are A and B conduct students). Visi-
tors to the school consistently comment about how happy the children at
Cornelius seem. The teachers take a great deal of pride in the fact that
reluctant learners can become eager learners and students with a record ,of

inappropriate conduct can become good citizens at the Cornelius Math/Sci-

ence Academy. )
SOME GOALS

Goals for a program such as the one at Cornelius should be set very high.
And, selecting the corregct and most Stimulating curriculum is of major
importance. The idea of Cornmelius is not to "try and re-invent the wheel"

but rather to help ‘our students learn about science; using high levels of
thinking, and then being able to apply these concepts in their own homes,
neighborhoods, and lives: ' i . S .

' We want our students to learn to appreciate the earth and its atmo-
sphere; to learn much about the world they live in; as well as the animals

and plants which share our earth. Ours is an_environmental-type science
which is applicable to students at home as well as school. We want our

students to appreciate and care for their bodies by learning about them

through health science instruction. We want our children to recognize the

fact that our daily lives are now filled with technology. So, we offer
them many opportunities to learn and use a variety gf machines. Technology

relating to the space program is reviewed often.

We encourage science literacy and hope that some of our students will

choose 4 science-related career as a result of the foundation given in the
Cornelius curriculum. The science program at Cormelius is built dround the
stidents' understanding and appreciating their environment. As instruction
about animals, the universe, forms of energy, oceanography; and plant life
is given, there is strong emphasis placed on careers related to each. Cor-
nelius students also participate in many off-campus learning activities
where they observe how subject matter is related to real-world experiences.
In developing such an understanding, the students develop science liceracy

and an appreciation of ‘the enviromment; whigh affect their thinking in the
future. i

We relate ecology and neighborhood and community. We stress good use

and care -of our area in ecology classes; teaching pride in building; cam-
pus and homes is part of our goal structure as well. We also stress
healthful living and avoiding drugs. Conservation, relating to forms of
energy and animal and plant- 1ife, is a theme too: Above all; we teach sur-
vival techniques where students are taught how to grow and care for plants
and grow their own food. But, survival also means being able to survive in
a highly technological world: We want our students to understand; use; and
care for scierice so they will be able to survive with quality. S
Student learning experiences encourage them to solve personal environ-
mental problems through application of skills -taught in science and health

classes as well as energy and ecology situations.. We teach brainstorming

and use questioning strategies to stimulate thinking. Students conduct

experiments and learn acceptance and appreciation of persons of different
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ethnic groups or backgrounds Students are encouraged to apply the thought

processes involved in sc1entif1c thinking in their daily lives. Students

are given the encouragement and . practice to learn the facts before maRing

decisions which w111 affect themselves as well as others Our Science ciir-

riculum relates in-class student experiences to real- world issues. Stu-

dents are encouraged to discuss and evaluate possible solutions hased upon

humanistic and moral considerations as well as scientific information.

The science curriculum at Cornelius is problem oriented allowing for

alternative strategies in identxfying problems and reaching solutions. The

diverse ethnic backgrounds found at Cornelius insure the cros§-cultural .

applicability of all lessons: And, the:science teachers are flexible in °

capitalizing on significant world events. Many times, the lessons planned

for the day are altered; allcwing discussions and observations of science-

related current 'events. This humanistic . .approach to science teaching

stresses the 1mportance -of people in decrsxon-makxng. Throughout the

school day; not just in science classes; students are taught to reéspect one

another. Also; as in ;eience, students are taught that certain truths are

interpreted differently by people depending on t r needs and backgrounds

Science mini-units of instruction include & wide variety of interest-

ing top1cs wh1ch were originally included in the scope and sequence because

tion. Houston is in the center of the petroleum industry, has a world-
known medical center, is near the Gulf of Mexico and is within 25 miles of
the Johnson Space Center The planetarium and Science museums enrich our
topics. Botany,r Energy (fossil fuel, electrical, mechanical solar)

Astronomy, Oceanography, the systems’ of the Body are taught in all grade

levels. Students are involved in clubwork on a daily basis.® There is a

very active aquarIum club, a botany club, an animal club and a computer

is needed there are learning alternatives to offer the students:

We consider the study of the human body essential; as is the

-study of petroleum, of _space; of solar energy, of plants, and of animals

tal, the space program; and certainly ‘the finest museums and zoological
societies are available. Being so close to the coast; we stress oceanogra-
phy for the same redason. N )
The students at Cornelius ‘as well as the teachers work ‘as a team
throughout the school If a problem occurs, the students help each other
to find a solution: Students and teachers feel the responsibility to con-

tribute" in making Cornelius the best school possible Teachers erroach ‘

making. The science teachers function as a team throughout the weakly :

schedule and; with: the staff; work together continubusly to help individual

students overcome both academic or persondl problems:

Science curricula .are adapted to the concrete operational learner as

defined by Piaget Classroom interactions are based upon the humanism of

s1tuations arise in their daily lives During science,and other lessons,
decision-making skills are stressed. As'studénts display growth in this

~
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. area teachers.help students recognize growth and to be pleased with the J
progress made: ' - L - .
- 70@gﬁ9§f}h§ﬂﬁ§t10itiéé encouraging “this tYP?,?f'§F9VtH is the setting
up of hypothetical situations which require specific decisionms. There is a

correlation between social science and science in the development of deci-

. 'sion making skills. The teachers in this program are trained to help each
and every student find success using one approach or a_ variety of
approaches: It is recognized that a teacher commitment to student- achieve-
ment is essential to the success of this program: S .
~ Since the philosophy at the Cornelius Math/Science Academy focuses on
the learner,; the students certainly play a Very active role in the program.
The students have a feeling of ownership in the school} they really know

that Cornelius is their school: For example; students are completely res-

ponsible for the general care of all plants and animals in the school.

Students assist teachers by participating in decision-mdking, plarining
activities which can be implemented in instructional periods. However, the
teachers do the final lesson plamning; evaluation of student learning, and
organization of classroom management. S o S

The philosophy at the Cornelius Math/Science Academy is & commitment
to the basic belief of the good that exists in all mankind. In numerous
ways the philosophy of' €arl Rogers is practiced on a daily basis. A mean-

ingful quotation from Rogers places the philosophy of the school and the

Scienice program in the proper perspective. According to Rogers;

"A way must be found to develop, within the educational system as

a whole; and in each component, a climate conducive to personal ‘
growth; a climate in which the focus is not upon teaching, but on .
the faciliation of learning. Only thus can we develop the crea-

tive individual, who is open to all his experiences; aware of it
and accepting it, and continually in the process of changing.”
In the Cornelius science program, student-centered teaching strategies

are used. In other words, Cornelius teachers use methods which focus on

the learner's needs - and interests during the teaching-learning situation.
They are Rogeis' "facilitators of learning", who believe and understand
that students will acquire knowledge only when the knowledge has meaning
for them, based on their world, inside and outside the classroom. o
- During any period of time, a visitor would see students in_ grades 1-6
having science on a_regular schedule with lessons generally following the

process approach. However, lessons also include much content reading as

those skills stressed in formal reading lessoms are reinforced using sci-

ence content.. Skills such as finding the main idea, recalling facts,
sequencing; distinguishing between factual and non-factual information, and
vocabulary skills are stressed: Outside of the formal science instruction,

the aquarium, botany, and the amimal club members would be in evidence .car-

ing for their assigned amnimals, fish, or plants. Some students would be

using the computer located in or near one science lab. During the teaching
of each mini-unit, some of the §tﬁdéht§fﬁightfbéfgggg;ng on a project; a

special poster or eport; or some special, alternative activities. Stu-
denits are encouraged when their work is displayed throughout the schbol and
motivated - b their

many bulleti

dual students.

their teachers to develop pride in their work. Therefore, -

boards ard.exhibits reflect growing self esteem among indivi-
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Science teachers plan their lessons according to the standards set by

variety in the presentation of mater1als, u51ng the same concepts. Teach-
ers select the particular topics they desire to teach (from the scope &
sequence in use) and contribute suggestions on a daily basis in a team-type
situation. Each teacher prepares thne laboratory and teaching materials for
the classes tatught. One teacher-aide is available to assist the team. To
fé’cilitétél student learning, the science teachers at Cornelius employ nui~
erous teaching strategies which include:

* Motivational Strategies -Motivation and motivating activities
~dre a part of each lesson.

* Strategies which facilitate the development of IanIry skilis

such as a551sting students to identify relevant questions and

problems, to collect information efficxently, to summarize and to

draw valid conclusions:

discussions; whole class discussions; oral reporting,,whole class

debates symposiums and panels; brainstorming; small group peer
teaching, simulation and role-playing.

% Guided discovery strategies in wWhich the teacher presents a
specific problem to be solved and provides assistance to students
in problem- solving

During a visit you would see a team of four science teachers and the

coordinator meeting the needs of 740 students:. The four teachers are on a

rotating schedule and three of them teach every.child in grades 1-6 for

about twelve weeks per rotation: The teachers use the greenhouse/learning

center; the cilassroous; and off-campus learning experiences. ' Some of the

classes are conducted in the homerooms of the students. The teachers use

many different modes -of instruction. Models; audig and visual activities;
hands - on act1v1ties, and other activities provide a variety of experiences

ter; team; and special committees.
The science teachers at Cornelius avoid using the same method of

teaching on a daily, weeky, monthly schedule: They avoid busy work even

though skills related to written activitxes are often necessary. The

teachers avoid lecturing without interaction from the students and; most of

all they avoid teaching a science curriculum” in favor of facilitating

active partIcipation, 1earning, and success. Activities are designed with

optional choices for the teacher. These activities include hands-on and

audio/visual activities; application, of reading skills using scientific

materials and alternative learning activities to meet the needs of the stu-
dents. Each mini-unit incudes a special projects page, suggested research
topics; a resource page listing the many materials in.the building which

L



38

«

could be used, and a post-test. The district selected text-book is

Science: Understandmg Your Environment: Silver Burdett:. Science tex-

tbooks are iused as research tools or as science content readrng materrais

As new mater1a1s are purchased thev are incorporated into the mini-units,

Many other materials are uSed in our curriculum Several scxence

research mater1a1s are found in the library and in the science laborato-

ries. Science workbooks are available as are transparencres, study prints,

filmstrips, and films ordered from the medra center. A microcomputer has

recently been 1nstalled in one of the science labs:. During science; stu-

dents apply computer skills taught in the math 1lab:. These activities sup-

plement the science lessons, provrde additional alternatives for 1earn1ng,

and let the advanced students move ahead more freely. We take many field

trips also.
FIELD TRIPS
FIRST GRADE : " SECOND GRADE
Burke Baker Planetarium Miiseum of Natural Science
Arboretum & Memorial Park ) Planetarium Arboretum
THIRD GRADE ; FOURTH GRADE
Art Museum . | Arboretum
Arboretum Museum of Naturai Science
Planietarium Sea Arama, Galveston
¢ People Place
FIFTH GRADE SIXTH GRADE
Camp Cullen | Johnson Space Center
People Place ] Planetarium and Museum
Imperial Sugar People Place o
Burke Baker Planetarium Sea Arama Gaiveston

Our curriculum strives fou:
* A b’aianc’e of health, earth, biological,; physical science at ali
graderlevels: :

Lo * Specifrc topics for specific grades (petroleum for 6th oceanography

for 4th and 6th etc:).

* Some topics taught on every grade level (solar energy, animals,

botany)
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* Students being able to enter the. program at _any time durlng year
without belng penalized for not having been in the program beginning
with grade one.

* Spec:fxc science fair skills and display technlques valuable to stu-

dents in secondary educat1on and in other subject areas

In doing this, we cover a broad variety of tdp1cs

TOPICS
GRADE TOPIC
1 ¢ Earth Science,; Plants,

Matter; The Universe, o
Health (Teeth; Senses); Animals;

Solar Energy; Science Fair Project

2 Coal age plant and Animal; Earth Science
Air and water; The Universe
Health (Nutrition), Animals; e

Plants, Weather;
Energy, Science Fair- Projects

3 . The Universe The eerth,
Plants, Animals
Energy and Fuels, Ecology,
Disease and Health, Science Fair Projects

. o Water, Plamts,
Health (Bones and Muscles); Marine Biology

Wather, Insects,
Solar Energy; Magnetism;-
The Earth; Science Fair PrOJects,'

5 Vertebrates; Invertebrates;
Plants; Ecology; ' ~

Energy and Matter; Rocks and minerals,,
Machines, Health, 7(circulation digestion
_ and Respiration)

S?iéﬂéé fair proj ects

6 Astronomy, Embryology,

Health (Eyes and ears); Man in Space,

Petroleum; Microscopes; -

Matter; Oceanography;

The Atmosphere; Powers of’Nature,

Science Fair Projects

The mini-units of instruction are designed to allow a great deal of
sreativity for both teacher and student. New and up-to-date audio-visuals
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and other materials are added to the program yearly. As more hands-on
activities are used in the daily lessons; students are becoming more geared

to tliis type of instruction which is most appealing to students. /

We have schedule science so we have time periods long enough for signifi-
cant investigations: o . o E

1st grade - 90 minutes (2 forty-five minute sessions)

2nd grade = - 150 wminutes (3 fifty minute sessions)

-3rd, 4th, & 5th - 180 minutes (3 sixty minute sessions)

grades ' S o !
6th grade - 180 minutes _ (2 ninety minute sessions)_

As Cornelius is a science magnet school, science is treated as a basic sub-

ject and an allowance is made to use more time for science instruction.

Also a portion of the science instruction is an application of the reading

and language arts skills dealt with in a most effective way: Our weekly

times are far more than the norm.
EVALUATION

The sciefice program at Cormelius is formally evaluated by the Research
Department of the Houston Independent School District. There are four for-
mal audits during each school year. A general goal of the science program

is to motivate every child in the school through a strong; high-interest

program. Beyond an ungraded evaluation of this type, each mini-unit of
instruction includes a post-test which is administered by the teacher.
Studerits are evaluated by their gemeral participation in the science pro-
gram including classroom activities; off-campus learning activities, and
science clubs participation. Each teacher evaluates students on class par-
ticipation, special projects;_research, activities, off-campus learning
activities; and a post test. Notebooks are kept by each student and evalu-

ated by the teachers. A profile sheet for each magnet transfer,h student is

maintained by the, magnet office and test scores are recorded as well as
grades. , o S o

. Each mini-unit, designed to be taught in 2 or 3 weeks; includes a
broad goal for the unit and 1 to 3 specific measurable objectives. Each

unit includes a pre-test and instructional processes to correlate with the
specific instructional objectives. o o
"The most notable achievement of the students at the Cormelius Math/

Science Academy has been in terms of significant academic growth. While

‘the progress of the students in elementary science has -not been evaluated

on a national norm test; the students' test scores' on the Iowa Test of
Basic Skills have consistently increased since the beginning of the pro-

gram. In fact, Cornelius has been_ designated as an "OUT® NDING

EDUCATIONAL PROGRESS" school within the Houston Independent School District

for the past three years. ] o S ‘ -
There are no scholarships and few awards available for students in

elementary science; however, the annual Science Fair at Cornelius has
received outstanding recognition: Approximately five hundred. students
enter projects in the fair. Secondary school and college level sciernce

education specialists have repeatedly expressed the opinion that many of
the student projects could compete in a high school level science fair.
Teacher evaluation is viewed as a positive; critical element of each

teacher's professional growth and development. A team &pproach between

[2»9
loa ]
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tedcher and principal is stressed and- all principles; strategies; and
phases of clinical superviSion are uSed. Open communication within the
team is stressed as all teachers know and understand the expectations for
teachers in the program. Every possible precaution is taken to avoid sub-
jective opinions, singular judgeiefits, and &dssumptions during classroom
observations. - Scienice teachers at the Cormelius Math/Science Acadeny are
expected to be committed to the program and th'e philosophy of th'e progréﬁi

their students &nd themselves. The specific cr1teria for formal c1assroom

observations and?evaluations are the criteria within the teacher effective-

ness frameworks of "Time Effectiveness, Motivation, and Production _Behav-

ior" deveioped by Madeline Hunter. Surveys of past graduates from Cornel-

ius could prove useful in program evaluation. Input from middle school

teachers about ‘our former students would«prove helpful in assessing stu-

dents' preparation and attitudes toward science. Finally, an on-going pro-

cess of self-evaluation is mcst essential for maintenance of a strong pro-
gram.

SUPPORT

The pr1nc1pa1 gave great support to exisiting ideas when she came; and
has led the magnet science program into a much better scheduling and staff=-
ing situation. A true sense of teamwork is felt between the principal and
the coordinator and between the regular staff and the magnet staff. This
has been one of the greatest strengths of the program. The principal has
been available at all times for the magnet coordinator and staff. She has
used her leadershlp role in the building .many times to promote an atmo-
sphere which is gedared for a successful experiefice. She is iWore than an

administrator She is actively involved in the program in numerous ways

xncluding selection and evaluation of teachers, participation in science ;;

team long-range planning; including yeariy goal-setting; input into sche-

duling; maintaining support for the program within the school, community,

and school district; approval of all expenditures; input into the budget;

and reviewing sc1ence lesson plans weekly:

the Prlnclpal and. magnet coordinator. - The principal first influences the
teachers during the interview/selection process. The principal influences
the teachers in the program on an ongoing basis by role-modeling the type
of behaV1ors expected of teachers; responding to teacher concerns; sugges=

tions, and problems in a open, sensitive, empathic way; maintaining an
open, trusting, professional. relationship with the teachers; and staying as
informed and knowledgeable about the program as possible.

Providing _teachers with inservice has been most effect1Ve when con-

member in relation to the unique type of program found at Cornelius Many

hours are spent with the principai and/or coordinator conducting these _on=

dual basis Spec‘fic inservice needs, such as use and care of a computer,

of children gnd anyfchanges in the science program &t Cornelius should be

the result of a need for the good of the students. As long as the science
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teachers are given opportunities to offer positive input relating to
changes, there will be few if any problems in this area.. It has been of

great importance to select teachers with a strong science background. How-
ever, Cornelius science teachers must Se strong language arts teachers also
as the program treats science content ceading and vocabulary building
skills with utmost importance: It is very necessary for the teachers to
have a varied grade level eXperience as all levels are taught. A teacher

beginning in the program at Cornelius should possess a deep desire to teach

and work with children, and, most of &ll, should have a positive attitude

regarding self and the program. It would be desirable for a beginning
teacher to possess the skills of scientific process as well as ‘the back-

ground knowledge:. However; given a teacher with a good attitude and & keen

desire to succeed, knowledge of the program's concepts could be learned. A

new teacher should possess the attitude of learniug the program before try-

ing to change it:

 The Cornmelius science staff recognizes and uses the support materials
provided by NSTA;, NABT, AAPT and other professional organizations.

The Houston area science teachers organization brings the Cornelius science

staff in contact with these materials through workshops, guest speakers,

and ‘field trips. Monthly publications of professional journals such as
Science and Children, Science 83, Scientific American; and others are avai-

jabie for the teachers to read and use in the development of their lessons
and mini-units. o o : :

A teacher's aide prepares duplicated activities; grades pap2rs, and
gathers materials for teachers daily: Our clerk; Wwho serves as a_secretary

to the magnet coordinator, often serves as an interpreter and does general
secretarial duties. These two support persons extend themselves graciously.
to meet any and all demands of them. , o o o

~ Support .of parents ip the community is in evidence in the school
daily. There is a generally good rapport with the parents and an awareness
of individual needs is maintained. The program was designed for students

of all races to find success and, although Cornelius is a minor ity school,

there have been few if any problems in adapting or amending the program to

meet community ~changes. Parents volunteer or are ‘invited to go on field
trips to assist teachers; serve as room mothers, suggest guest speakers,

keep animals on week-ends and holidays, and maintain the bookstore provid-
ing school supplies.
SOME NEEDS

While we have a good program we. could use some physical improvements.

We need tables or cabinets with sinks, running water, electrical 'and gas
connections. Portable petitions would allow more space for combining two
groups for resources speakers or team teaching. Carpeted study areas with
tables for group study would be a real asset also outdeor tables and
benches would provide extra student work/study area adjacent to the Outdoor
Learning Center. ' o o ) ,
What we would really' like is an entire pod for math and science
instruction. The core of the pod would house the materials and Resource

Center while seven rooms around the core would provide four science labs,
two math labs, and a solar learning center: o ] )
The planning process would be greatly enhanced if more time for colla-

borative planning were provided: A1l members of the science tesm have

-y
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imput into the program but there is not enough time for this to Bé,as

effective as it could be. More experimental hands-on activities stressing

the scientific procasses could then be implemented. VldeO cassette record-

ers and "’ eqUIpment would be useful in producing tra1n1ng f11ms for use by

the animal; aquarium* and botany Club members. This equipment would also

be extremely helpful in Instructing students in science fair project proce-

dures and generatl 1aboratory eXperiences. The use of microcomputers in

each science laboratory would lend itself for initial instruction, learner

alternatives; and speciatl programs to complemert the presently used mini-u-

nits of Instructlon

There is a strong need for additional aides and poss1b1y an add1t1ona1

science teacher:. The problem of staffing could be solved immediately if an

increased budget were possxbie The teacher- aide couid support the scierice

teachers; the additional science teacher would relieve the magnet coordina-

tor of a heavy teachlng load whxch has been necessary for scheduling

success of the program would be for each science teacher to specialize In

specific Science areas and develop the units and materials in that area in

a more sequéntial order from grades one through six. A more sequeutxaliy

developed set of objectives would update the presently used mini-units.

This would enhance reinforcement of concepts but help avoid too much repet-

1t1on A stronger empha51s on science process skills 1nc\ Jorated 1nto

ences.
o Because the students- have responded so po51t1ve1y to the science pro-~
gram at Cornelius, there will probably be few immedia®® changes. We hope

to become a model school for other schools in this district and others.

Children enjoy science and students come to Cornelius with a varied back-

ground and varied attitudes toward learning. Many students unsuccessful in

other 51tuat1ons have been very happy and successfui here It Would be

which are on-going could be better handled: Sometimes; the day skipped

causes a 1earn1ng barrier for both. the teacher and the student: The amount

,If we wanted to make our program fail we wculd'
* Put science teachers back into classrooms with homeroom duties
* Make science strictly a textbook program
* Dismantle science labs
DiSCOntinue f1e1d trips
Become 1ncompetent uncooperative teachers
The rewards of an excellent scierice program are indeed great. Cornel-

=H %I

ius teachers are motivated to be creative, each teaching in their own style

ith an excellent opportunity :%c promote student achievement in varied

ways; to develop a better understéﬁdiné and appreciation for science. Each

teacher is proud to be a part of a successful operation where people can

work together; forming strong unions for the betterment of each other and
those. around them.

provided strong 1eadership, outstanding professionallsm, and an ongoing
consisterncy to the program. Her love for children and commitment to sci-
e~ce education is an inspiration to all who know hHer.
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During the first two years of the program, the science teachers were

Virginia Hayes, Gerald Reid; Barbara Wojdyla, and Jeanene Steffen. Under
the leadership of Dr. Harold Lennington, Cornelius principal during those
years these teachers wrote the original curriculum in the form of mini-u-

nits: At the present time; the science teachers, in addition fto Elizabeth
Smith; are Sandra Schnurr, JoAnna Harrison, dnd Rhelda Ball. As each of

~these individnals joined the team, they have contributed in their own spe-
cial talented ways to making the ongoing development of the science program

and curriculum unique and innovative. f
In the 1978-79 school year, Elizabeth Smith joined the staff as a pri-

mary science ;teacher and subsequently wrote the primary ‘“science units.
Margaret Kilgo is the current Cormelius principal, a position she has held
since 1978. Under Mrs. Kilgo's leadership the program has improved and
changed in a number of ways. 'Her greatest contributions was reorganization
of the program so Science teachers were primarily responsible for the
teaching of science. All homeroom and other subject area teaching duties
were eliminated from the science teachers' role description in 1979. She
also stabilized the entire school staff and implemented many positive stu--

dent incentive programs to give the school a real spirit. o -
~ Billy R. Reagan, General -Superintendent of the Hoiuston Independent
School District since 1974; originated and implemented the Magnet School

coficept in the Houston school district. He has provided tremendous, sup-

port to the Magnet Schools: Faye Bryant, Associate Superintendent for Mag-
net Schools, has provided inspiration and total support to the _program
since its inception. She actively supports ‘all changes, including budget

increasas; which she believes will improve the effectiveness of the pro-
gram: )
his complete support from the beginning. Joyce Shepherd; Associate Super-

Arthur M. Gaines; Deputy Superintendent, has given the science program

. intendent; Area. IV, has provided motivation and her complete support

through the years. Dr. Carolyn Summer; curator of the Burke Baker Plane-
tarium, has been an invaluable asset to the program. In a consultant role,
‘ 2 he science ciurriculum. In
addition, she has actively taught numerous science lessone to Cornelivs
students through the years. Having Dr. Sumner as a teacher has been e»i-

Dr. Sumner has provided outstanding guidance in

citing and beneficial to Cornelius students, .as Dr. Sumner also teaches
space -geography to astronauts in the space shuttle program.

‘The faculty and staff members; students, and parents have also made

significant contributions to the science program. Their enthusiasm for the
program and support of the program have been the real key to the success of

the program. We have no doubt that it will continue and continue strongly.



Chapter 5: Coping and Cognitive Skills in Science

By

Wende Allen
Greenville City Schools
© 431 West Fifth Street
Greenville, NC 27834

Greenville, the county seat, has a population of about 37,000. Pitt
Qunty is predominantly rural, with tobacco being the largest money crop.
Greenville is the home of East Carolina University, .third largest institu-

tiom of higher learning in North Carolina, and Pitt Community College.
1\ industries in Pitt County include Burroughs Wellcome, Eaton, Procter

and Gagble; TRW and Union Carbide: Pitt County continiies to experience
’ nd organized growth. S S )
reenville City Schools system has a student population of approx-

imately 5,

00 in four ;primary schools (K-3), two upper elementary schools

(4-6), one middle school (7); one junior high school (8-9), one senior high
school (10-12) and one alternative school. Our science program is being

used by thirty teachers, primarily in grades 4-6 by most regular education
teachers and som
< OUR BEGINNINGS

S ;\t”’ S B o . ) -
The idea for a mew science program grew first out of an expressed need

by teachers in the Greenville City Schools for both ciirriciilum materials
and instructional techniques that would allow mentally and emotionally han-
dicapped and learning disabled children to be mainstreamed into the regular
classroom. The idea found ready support through ESEA Title IV-C funds pri-
marily because the problem‘of providing "full and appropriate services" for
all handicapped children is ¥aced by all school systems in this country: A
survey of the programs availahle for developing coping and cognitive skills
of handicapped children revealed' only one program - and no programs appro-
priate either for mainstreamed\students or large-sized classes: Regular
classroom teachers' training for\effectively managing and instructing het-
erogeneous classes with mginstreamed handicapped children is generally

lacking: S A\ o - . ; -
Beyond the.expressed needs addressed by this project is the implicit

need for providing meaningful science\experiences for all elementary-school
children that will both develop the ‘same skills defined for the target
population (and appropriate for all children) and promote a positive atti=

tude toward science. ,Iﬁmgééfiwéiiﬁonggi h;§7E£og£§m was designed specifi-

cally to meet a local need; any school system could use effectively the
program because of its explicit §tfﬁétﬁfés§ﬁ ,

even teachers with no science training an instructiomal program which is
enjoydble and easy to implement; yet one which meets the needs of all stu-
dents. ‘\ ’

d great flexibility, affording

\
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. Initial planning for this project began in 1978, onme year before
actual funding: Ann Harrison, the Director of Pupil Personnel and Excep-
tional Child Services for the Greenville City Schools, developed the ini-

tial proposal for the project. The proposal grew out of numerous_meetings

with university and state education agency personmel: Dr. John Richards,
Chairman of Special Education; Dr. Floyd Mattheis, Chairman of Science Edu-
cation (both at East Carolina University): _North Carolina Public Instruc-
tion consultants,; Lloyd Wimberly, Exceptional Child; and Grace Drain and
Donn Dieter; both formerly in the Division of Development gave input ds
well. These individuals collected data on areas of need and did the prel-

iminary research on available resources. _ ___ R S
Development of the science curriculum began in 1979 when the Green-

vilie City Schools was awarded an ESEA Title IV-C grant of $56,000 per year
for three years by the State Department of Public Imstruction. ‘This pro-
ject was to design curriculum materials and identify teacher intervention

and instructional strategies that in combination would improve the coping

and cognitive skills of handicapped children grades 4-7, thereby enabling

the children to function more effectively both in school and in society in
general. e : t B
: Throughout the first year of the project, the staff and teachers

struggled to mesh theory and practice. The clirriculum that evolved is so
fiich a function of this effort that the rationale and theoretical framework

for the program must be understood in order to fully understand the struc-
ture of the curriculum. » 7
THE RATIONALE
el

T _ I D i - ;
Handicapped children demonstrate a broad range of unique learning

probiems. Emotionally handicapped children display a variety of behaviors
that seriously interfere with learning. Learning disabled and educable
mentally handicapped children, because of their educational®disabilities;

often also demonstrate negdtive behaviors that serve to compound their
learning problems. 5 S L
Teachers must develop strategies for dealing with these problem behav~-

jors. Many behavior modification techmiques that superficially control
siich behaviors have been effectively used in classrooms, but often do not
result in permanent and generalized change, primarily because strategies
useable in a classroom setting must focus on quickly elim’nating the overt
behavior. Therapy and counseling, on the other hand, strive to identify,

or at least resolve;  the psychological conflicts that cause the overt

behavior: These methods deal primarily with the affective domain, although

current research supports a movement toward cognitive control training

(Hallahan). B L L
Our program focuses on promoting permanent changes in behavior thrcugh

the remediation of deficiencies in certain cognitive functions. However,
since a long-term intervention is required to develop cognitive skills, the

curriculum also does promote the use of positive behavior management tech-
niques to use as an interim strategy.

The rationale SUpporting,thé,téﬁédjétihﬁ_éfrcééﬁiEiGE skills as a

route to improving behavior is based on the asiumption thdt a child's inap-
propriate behavior in the classroom is a reflection of his/her inability to
cope in general. This inability to cope may be the result of deficiencies

in certain cognitive processes.

92



: o | 47

that is, the consideration of conseqguences (being able to figure out . what
would happen if:..:"): Obviously, d child who does not engage in. hypothetl-
cal thinking Would not be’ able to consider the consequences of misbehavior.

ks a Second example, consider the problems of an emotionally handicapped

ce1ves each experienCe as unique and isolated lacks the ability to per-
- ceive relationships among events and ObJects, to compare, to categorize, or ’

to recognize cause and effect relationships. The child may be "managed" in

the classroom . by structuring his/her ernvironment and’ restricting freedom,

but will never truly learn to cope until she/he develops those cognitive

skills that enable one to learn from past experiences.

In addition to directly changing behavior, the development of a:

child's cognitive functions should also result in an improVed ability to

perform academically improved academic ach:evement may lead to improved

behav1or in the classroom

ence to 1mprove learnlng ability and to alter behavior in children through

he development of certain cognitive functions, because the def1c1encres in

communitygw It is expected that the behav1oral changes effected in this
manner, although they may require a long-term intervention, will be perma-
nent.

A THEORETICAL FRAMEWORK

There are three components to the theoretical framework of this curri-

culum: the nature of the science discipline itself, the research concern- -

ing the most effective strategies for developing cognitiVe skills, and the

accepted .instructional techniques that take into acount the nature of psy-

chological development: These three components have been used to develop a

curriculum that accommodates both mildly mentally and emotionaily handicap-

ped children and which can be used with either a homogeneous or a hetexoge-
neous_group of children. .

The nature of the science d1scipline makes it an idea1 medium for
developing cognitive skills. A child's interest and attention are readily
captured when allowed to explore the environment and manipulate objects.
Also, concepts are more likely understood when preSented through stimulat- '
ing concrete experienCes Since science activities are naturally multisen-

sory, the child with Sensory.deficits can be maximally stimulated and can

have opporctunities to develop the use of all the senses. Finally, the pro-

cess skiils, ar methods "utilized by the scientist, correlate nicely with

the cognitive skills described by developmental: psychologists

Strategies for the development of cognitive skills have been described

by many educators and‘°psychologists. Developmental psychologists such as;

Reuven Feurstein (ToWery),LJean Piaget and. Jerome - Bruner“(Karpius et:

environment HQWever direct experiences alone do not necessarilyrresult
in learning. The learusr muSt process the experiences through reflection
and discussion, and this requires mediation by an adult who can provide the
structure necesary for learning to take place. .

(IS )
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Thus the role of the teacher is best defined as a mediator of the

learning process who focuses' the child's attention and affects the way the’

child perceives and reacts to°stimuli: Piaget has shown that giving a

child the right answer over and over does not assure learnifig. Children

mist be allowed to correct their own misunderstandings through manipulation
and exploration of their environment. The teacher can help, however, by

asking the child why she/he responded or acted incorrectly and by directing

the child's further inquiry: It is also necessary for the teacher -to

dccept a child's inability to master a concept; process or operation if it
requires certain cognitive skills not yet mastered by the child. Such as
the ‘ability to classify which requires skill in comparing and contrasting. -
The nature of psychological development has been 'defined in various
ways. Piaget's levels of development are possibly the most well-known
model. Even children of average intelligence who are in the age group

using this science curriculum would still be primarily concrete thinker¥:

Thus the manipulative and experiential aspect of the curriculum assures the

children success and serves to promote the development of reasoning skills
leading toward formal thought. -

A second model describing psychological deigiéﬁﬁZﬁE has been intro-

duced by Frank Hewett; creator of the '"engineered classroom." Hewett's
educational model combines both instructional techniques and behavior modi-
fication theory and helps one bettgr understand the unique' learning prob-
lems of educationally handicapped children. According to Hewett, a child

progresses through seven developmental levels and cannot be éxpected to

achieve academically without functioning “at the _highest (Achievement)
level. Also, & child may be functioning at the highest level one day. and
regress to a lower level another day. The teacher's task is to identify -
the level the child is operating on and assign appropriate tasks to meet
the child's immediate educational needs. This science curriculum has

developed activities on three of Hewett's levels: order, exploratory and
achievement. ; L N
Mentally ‘and emotionally handicapped children require specially

adapted instructional and behavior management techniques that take into
account both their unique learning problems and their unique behavioral

problems. Utilizing the science discipline and current theories of psycho-

logical development, this Sciéﬁcehéurriculﬁm has been designed to develop-

both the cognitive and coping skills of handicapped children."
THE PROGRAM s

“The two elementary schools in which the curriculum is being used are

similar in size, but compietely different with regard to the physical

plant. Both schools have atout 18 classroom teachers, a total of 30 pro-
fessional ‘personnel and approximately 500 students. Wahl-Coates School _is
the newer of the two and has a modular, modern design: South Greenville
School is 30 years old -and is more. traditional in its design. _ _

The instructional program is basically the same in both schools. Stu-
dents are grouped ‘heterogeneously in self-contaimed classes and are ability
grouped within these classes only for language arts and math instruction. -
Science is taught an averagz of 100-150 minutes per week. The Holt Series
is currently the basal text for science in grades 4-6. o -

This Science program is also being used with severly emotionally han-

'&i'cép'p'é'd children attending Project CARE; housed in Agnes Fullilove, the

. 54
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,;alternative school: Students in‘ this program are referred from the junior

high schools in both the Greenville and Pitt County School System: This

adapted science ‘curriculum enables both regular and. special education

teachers to develop cognitive and coping skills in educable mentally handi-

capped (EMH), learning disabled (LD), and emotionally handicapped children
(EM) in grades 4-8; while providing a science program that can meet the
individual needs’ and interests of all the children in the class. The cur-
riculum currently .consists of a collection of 10 Science Activity Kits
(SAK's); each concerned with a different topic in science and requiring
from four to eight weeks to present depending on the module itself; the

stﬁdents abllities, ‘and the frequency of instruction.v Althbﬁgh the ﬁfﬁz

,,,,,,,,

Otir primary goal is promotlng skills and‘attitudes such  as:

%

Communication skills

%|

Socialization skills

%

An internal locus of control (independence)

%

Precision and accpracy

* The ability to follow directions

* The restraint of impulsive behavior
We also want to enhance student's ability to:

* Effectively lise senses

%|

Compare and contrast

%|

Categorize

Recognize’ cause and effect reiatxonshxps

%

* Plan \
* Make predictions based on facts

* Hypothesize :
* Use logic to prove things

* Organize and interpret data

* Apply information or experiences to new situations

In doing thlS, our curriuclum is characterxzed by an emphasis on prob- -

lem-solving. Although each unit of instruction features a specific topic

(& |
N



50

role. The fundamental structure of the curriculum is a series of activi-

ties designed to provide the students with opportunities to discover, to

generate their own information; to interact with each other in a supportive
manner, and especially to think. - The activities are multi-sensory, multi-
level and hands-on. There are activities designed to be used by a single
student; by a pair of students; by smdll groups "and occasionally by the
entire class: Each teacher determines the extent to which the textbook and
other supplementary materials will be used.

At this time, we use 10 SAK's:

a minimodule to introduce "Claws
) . or "Isopods” =~ °

Current ‘Events - - on electricity and magnetism

Habitats

Claws _ = _ o ? - - on behavior of crayfish )
Don't Be Senseless. - on the use of the human senses

The Mechanical Advantage - - on simple and compound machines

Isopod Investigations - on small animal behavior and

o o experimental design
Close Ercounter - on the use of microscope
You Are What You Eat : - on digestion and nutrition

. Heart and Lungs , - on the functions of human

'Y

S circulatory and respiratory systems
The Light Fantastic - on the properties and uses of light

There is no required sequence for teaching modules- in this program:

The SAKs can be taught in any order and at any grade level from grades four
through six. Basic skills and vocabulary are introduced in each module “and
teachers select modiules according to the topics covered in the science tex-
tbook. The SAK's were intentionally created in this mamner for two rea-
sons. First,; the various textbook series available for adoption every five
years frequently offer the topics at different grade levels. Second; costs
fbr’ﬁafgrialg and equipment can be kept to a minimum if teachers share kits

by schediilinig the topics to be taught at different times of the year.

Although the SAK's are nonsequential; they are not intended to; be
taught totally independent of each other. Teachers continually interrelate
the modules as they teach because the basic vocabulary and the nature of

the problem-solving activities are essentially the same throughout the cur-

riculum:. For example, such terminology as ""sredic%," "hypothesis," ' and
"experiment," are used in all the SAK's. Likewise, scientific procedures
such as observing carefully, planning, collecting data, controlling varia-
bles; analyzing and interpreting are alsc the mainstay of all the modules.

Each SAK is divided into "lessons” that usually. must be taught in a

definite sequence. The basis for a lesson is a subtopic. Each lesson is
divided into "exarcises" that must be taught in a definite sequence. A

unique featire of this program is that most of the exercises are provided
on three ability levels. , o
_ The Achievement Level is the foundation for the curriculum. All

children are expected to participate in this activity whenever possible.

Although cognitive skills are emphasized as the teacher follows the "Lesson

_Development” plans provided; scientific concepts are also ‘learned. Each

lesson includes a "coping discussion" to be used at the end, or at other

appropriate times, that applies the concepts or processes used and learrned
Iy . .
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to real-life situations: This discussion may also be used to expand on the

use of vocabulary in the lesson and to clarify values

The Order Level activities, adapted for the low functioning child,

are des1gned to rmprove reading sk1lls and the child's ability to follow a

series of instructions and to increase time on task: The exercises are

very brief; highly structured; provide definite closure and do not neces-

sarily address the concepts: The Worksheets are reproduced on 1llustrated

language master cards and the materials are boxed separately for each les-

son. These activities can be used in various Ways in place of the class

activity if the child is having an especially difficult time either academ-

ically or socially; if the child was absent and missed part of the Achieve-'

ment Level activity; as a supplement to the Achievement Level to reinforce

parts of the lesson; as a reward for students who have earned special pri-

vileges, or even as a preliminary activity for the entire cilass if the
teacher anticipates all the children will have difficulty with the Achieve-

ment Level. The Order Level exercises are usually performed Indrvrdually

at a learning center. The exercises parallel the achievement activities to-

the extent that the same materials and equipment are manipulated There-
fore a child who is hav1ng trouble coping within the social or academic
structure of the Achievement Level activity can be readily reassigned to
this 1ndependent task

age or above average performing ch11d The use of these activit1es basi-

cally parallels those’of the Order Level. Some of the activities corres-

pond dxrectly to the lesson and may be used to promote independent work or

provide an alternative for the child who is haV1ng trouble coping within

the social structure of the Achievement Level activity Other activities

introduce additional variables and complexItIes for students who are capa-

ble of a more extensive and complex study or who demonstrate hIgh interest

-in the particular lesson. A quick look at the worksheet wiiil 1nd1cate

which students might benef1t from the activity. The teacher may also use

some of the Exploratory activites with the entire class or a certain group

of students.
Another salient feature of this program is attention to c1assroom and
behavior marnagement that will enhance the learning environment and the

development of students' coping skills. Although none of the management

techniques is totally unique and the teachers are not limited to using

those techniques recommended, the emphasis on the management techniques as

* component of the instructional program is unique:

Although several recommended management techniques have been compiled

in the Teacher's Handbook,; many of the strategies are actually built into

the lessons. For example; the lesson plans provide instructions on when to

distribute and collect equipment and supplres for each activity, thereby

eliminating a major distraction or possible misuse of equipment: Possibly

the most s1gn1f1cant managment technique 1s the provisron of ‘the three

bility for the most appropriate ass1gnment of tasks and grouping of chil-
dren: y

the teachers using the program. Teachers in self contained classes are

responsible for the entire academic prograii and do not Have time to assem-

‘ble all the equipment and supplies required for a hands-on Science program.

Therefore; all the ‘materiais required for each module hsve been assembled

and maintained in one box: Each box includes:



Teacher's Manual

%

* |llustration or Langiiage Master Cards for the Order Level Activities
* Transparencies for all Achievement Level worksheets

* |aminated §éﬁféﬁée>§Efﬁ5§ for vocabulary definitions and concepts
* Laminated Visual Aids

* Materials and equipment for performing the activities

* Separately boxed material for the Order and Exploratory

Level activities (for the science center)

*|

File caddy for the science center worksheets
* Trays
* |nventory list

4 teacher's manual has been developed for each SAK. The manuals also

reflect this need to Streamline the planning effort for the teachers. The

manual for each module is divided into 5 sectioms: Preliminaries, Evalua-
tion; Lessons, Appendix and Reordering Information.

The Preliminaries section summarizes the academic scope of the unit:

fncluded is an abstract of the unit, a listing of the cognitive skills on

which the teacher will focus,; and the vocabulary and major concepts to be

learned. _Important information is also provided concerning the technical

aspects of implementing the lesson. A materials list is provided indicat-

ing the quantities of equipment and supplies required for each lesson.

Materials are categorized according to' those needed by each student; by
each group, by the teacher and for: the learning center activities. Bulle-
tin board ideas are also suggested. - ) o )
- The Evaluation section contains a pre/post test for the module. A
student progress chart is also included to assist in the _monitoring and
evaluation of students who may be completing tasks on more than one ability
level: A copy of this chart would be included in each student's notebook
<o the teacher can check beside each lesson. whether the child completed the

Order; Exploratory, Achievement and/or Supplementary activities.
The lLessons section contains the lesson plans. Over the years, this

section has evolved from a brief sketch of intended goals and sugrested
activities to a detailed '"Lesson Development' consisting of questions to

ask; anticipated student responses; and directions for introducing; manag-
ing, and discussing the oucomes of each exercise. '"Coping questions" are

provided for promoting applications .of the concepts processes; skills and

vocabulary to all aspects of the students' lives:

" An overview of the lesson is provided for each of the three ability
levels. This enables teachers to determine quickly the nature of the les-
son, the estimated duration, cognitive skills emphasized; performance

objectives; supplies for each exercise, evaluation criteria and any special

instructions for preparing or implementing the lesson.

58



Q

ERIC

Aruitoxt provided by Eic:

53

Worksheets are included with most lessons. The worksheets are

des1gned to develop communiication skills and foster. the habit of recordlng

and - evaluatlng data: Since worksheets are provided on three ab111ty lev-

els, even low functlonlng students can record their own data.

At the end of each lesson is an Evaluation Report form for documentlng

the extent to which each student has met the performance objectives. The

crlterla are inciuded on the 1orm for each ablllty leVel ) Th1s form ena-

formanCe Grading, usually a d1ff1cult task in a process- centered curricu-

lum; becomes realistic and ObJeCthe when th1s report form is used.
The Appendix contains supporting materials. A vocabulary list has

spaces for students to-write the definitions. Each student keeps this list

in a notebook; adding definitions as new words are introduced in the les-

,,,,,,

sons. The Supplementary Activities and Project Ideas allow the teacher to

expand and reinforce skills and concepts as well as stimulate interest.

The 1list of projects 1ncludes field trips 7and suggested community

resources. Patterns for cut-oiits used in some exercises are also placed in

the Appendlx e
The final section in each teacher's manual contains ordering informa-

tion for replacing equipmernt and replenlshlng supplies. For convenience;

vendors are siggested and catalog numbers provided.

No matter how much eff1c1ency is provxded through careful packaglng of

a program, the effectiveness of the program is always directly dependent on

the expertise of the teacher ‘Therefore; the single most important compo-

nent of this program is the teacher. Not only must teachers be responsible

for determxnrng the most effective use of the learning center activities,

they must also proV1de the instructioral mediation that promotes the devel-

opment of the cognitive functions. Very little intellectual growth can be

expected without appropriate teach1ng techniques.
There are three ways that this program assists teachers in providrng

the quality instruction essentlal for meeting the goals of the program.

The most direct assistance is the structured 1esson plan provided. The

guided d1alogue, the activities, and the accompanying worksheets are all

des1gned to promote cognitive development A second assist is the_ Teach-

er's Handbook which describes many of the instructional techniques that are

unlversally accepted as effectrve for developing thinking skills. F1nally,

teachers have access to a small library of video tapes prepared during the

development and erldtestrng of the SAK's by both regular and sSpecial edu-

catlon teachers 1n ‘the Greenv:;le Clty Schools The tapes exemplify out-

'THE PROJECT

Translating our theories into a science curriculum InVolVed a series

of modifications and compromises that gradually resuited in a "model" which

could be used to develop lessons on any topic in elementary science.. The

Project Director, Wende Allen, contracted with Dr: John Richards and Dr.

Floyd Mattheis at East Carolina Unlversity to assist in designing the cur-

riculum. By the erid of the first year; a part-time team had been estab-

lished: Nelda nghsmith Curriculum Specialist; Mary Roscoe; Technical’

Assistant, and Debbie Whichard, Iliustrator. For three years, Exceptional

Child teachers p110ted assisted during the summers in the writing and

rewriting, and provided the expert1se for 1dent1fy1ng intervention and
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instructional techniques appropriate for the handicapped population being
served. S o

The project staff and f1eldtest teachers participated in workshops to
develop understanding and skills in working with children with special

learning and behavior problems Qne of these workshops had a significant
inflience on curriculum design: "Science and the Development of Reason-
ing". (For a description of another program which began with the karplus

workshop on Development of Reasoning,' see Focus on Excellence Vol. 1 (1),
Chapter 5 by Lois Durso).

the topics for the curriculum originated from the Holt science tex-
tbook, but the activities were tlie outgrowth of research that included as
resources all the available elementary science textbooks, various special
programs (SCIS, SAPA, ESS, HAP, SAVI), an assortment of activity

books ; -and frequent brainstorming sessions among project staff and teach-

ers:
Throughout the three years of curriculum deveiopment a11 activities

were Inrtxaliy piloted by Special Education teachers in four "transition

"classes" in grades 4-7. The transition class is a cross-categorical group-

-~

ing of student: who are identified as handicapped according to North Caro-

lina criteria and who demonstrate behaviors that seriously interfere with

learning If an actiV1ty passed th1s test teachers be11eVed the activity

this piloting activities were rewritten at least once and often more than
twice. One entire module was scrapped after piloting. i

. Throughbout the three years of piloting the curriculum materials, the -
Progect Director observed and sometimes ass1sted in the tramnsition

classes Video taping enabled the staff and teachers to rev1ew, critique

management strategies
Actual fieldtesting of the reV1sed curriculum materials in the regular

classes was not initiated until the last year of project funding: Prior to

fieidtesting, lead teachers were selected by the principals at each grade

level in each of the two Greenville City Schools. Test sites were also

identified in two other school systems. In the Pitt County School System;
two fifth grade teachers were chosen; each of whome taught low-functioning
students in homogeneously grouped classes. A Greene County teacher of
eight grade Educable Mentally Handicapped students also volunteered to test
the materials. .

In order to assure 1nstructional consistency for evaluatlon purposes,

Aiigust, 1981. The teachers then used the appropriate SAK's throughout the
1981-82 school year, providing informal feedback as well as formal evalua-
tion data.

EVALUATION

dicapped; learning disabled; and emotionally hand1capped children as well
as loh functioniné, non-handicapped children  Dr. Charles Cohle, currently

group of students us1ng the performance objectives and pre/post tests for

each SAK. Changes in coping behavior and development of cognitive skills
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were assessed using the Devereux Flementary School Behavior Rating Scale,
the Nowicki-Strickland Locus of Control Scale, and a locally developed Cog-
nitive and Coping Skills Rating Form. Attitude toward science was deter-
mined_using a locally developed Science Attitude Inventory. )

The evluation data are still undergoing analysis; however. general
trends have been identified. With regard to achievement in science, the
average mastery fgr all classes was 92 percent for the eight SAK's field-
tested Anecdotal records from thc teachers indicated that report card

for both the study groiup and a comparison group of students The study
group surpassed the comparison group in gains on the Locus of Control, the

Cognitive and Coping Skills Rat1ng Form,iand the Science Attitude Inven-

tory. Spec1f1c results of this evaluation are available Teachers also

reported that socialization skills improved very quickly when the SAK

act1v1ties were used: Students readily learned to work cooperatively with

a partner: Additionally, students who normally did not volunteer responses

soon entered willingly into the copIng discussions.

Despite the yards and yards of computer printouts that have. been gen-

erated there probably is no. adequate method for accurately asse551ng

pret on these students, subjectlve data are readilj available The excite-
ment generated in the Scierice classes is obvious to any observer. One emo-
tionally handicapped child was heard to say quletly to himself when he was

able to light his bulb in an activity on electricity, 'I am a success, I am

a success. An Educable Mentally Handicapped chiid; when asked_what made

this program different from his other science class responded; "Last year

my teacher told us that machines make work easier. This year Mrs. Taylor

jet us find out for ourselves that machines make work easier."

One of the most rewarding outcomes has been the teachers attitude
toward teaching science.- Carol Gardner; a fourth grade teacher; reflected
the attitude of all thé.fiéldtest teachers;

The T1t e IV- C Science Project is fantastic' I am enthusiastic -
about tWe project for many reasons. The chlldren have found this
program both fun and interesting. All of the activities are
"Hands-on" - thus creating mich excitement, enthusiasm and moti-

vation. There is real learning going on- by each child from the

learnlng disabled to the ‘academically gifted. This is the first

program I have ever taught that I felt reached each child: The

program is so well organized and packaged that' a minimum of

teacher preparation is required: For the first time "I have been

abie to teach excellent science lessons without having to_spend

several hours planning and gatherlng, enough materials for 32
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ProJect partic1pants needed no crystal ball to pred1ct acceptance of the

curr1culum materials by the rest of the faculty. Unknown to the project

staff until the end of the fieldtest yezr; other teachers were already

sharlng the SAK's with the fieldtest teachers!

An unanticipatead positive outcome of our project has been enhanced

communlcatron betWeen :egular and spec1al educators The development and

teachers Ideas and skills have been shared and greater apprec1ation for

an understandlng of the role of each kind of teacher has evolved.

The program was opened to all faculty at Wahl-Coates and South Green-

viile Schools in 1982. At the start of the 1982-83 school year, all teach-

ers in the Greenville City Schools in grades ¢-6 received two hours of

inservice. Although use of the SAK's has been opt1cnal most teachers at

Wahl-Coates and South. Greenville are now using the program ProJect CARE

students are also still using the SAK s. (After the fieldtesting, the two

teachers in the Pitt County Schocls, determined to have their own Kits,

convinced the PTA at their school to provide the necessary funds for pur-

chase of the equipment and aupplles') -‘Since tliere is no science superv1sor

or coordinator in this school system, promotion of the SAK's has depended

. upon the 1eadersh1p of the fieldtest teachers and the successes of teachers

who use the SAK's. Both methods have proven adequate.

There are currently sufflcrent curriculum materials for approximately

one- half of the” science program in grades 4-6. There are four modules in

“ise in grade é; three in grade 3, and three in grade 6 .and teachers have

expressed interest in d°velop1ng ‘additional SAK's. However, to date, other

projects have held priority. Although no new modules are underway, the ten

original units have already been refined by teachers as they use the mater-

ials: Additlonal learning aides are being accumulate! and stored in the

Our greatest concern has been maintain1ng the equipment and supplxes

The PTA's at both schools have constructed permanent Wooden boxes: te

replace the original cardboard boxes. The Kits have been so well cared .for

throughout the past three years that no replacements of anything but consu-

mables has been necessary! Inventory tists are kept in each Kit and teach-

ers have agreed to a system for reordering that places the responsibllity

on the last teacher who has used a Kit to replace equipment and supplies

1mmed1ately The tctai cost of all the Kits for two schools was estimated

at $3350. Replacement costs for consumables is _approximately $35 per

school per year for grades 5 and 6; and §75 - $150 per year for grade 4.

The most expensive replacement cost for the fourth grade is for crayfish:
OUR ?UfUR’E

We have three concerns related to the future of this program: eﬁa
concern is the continued ise of the already developed materials. The

enthustasm of the teachers and the students has not waned over the past\

four years; and there is no reason to expect. that the use of the program

will dec11ne The second concern is the impact of the program on the lear-

ner. Data have not been collected and analyzed for any population except

the hand1capped Further research will probably be dependent on involve-

ment of East Carolina University Science Education faculty. The final coti-

cern involves further: development of the program. Although no new SAK s

are being created this year,; Science Education faculty at ECU have applied
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for grant support for development of computer software to -dccompany the use

of the SAK's with the tearning disabled and mentally handicapped students.
In summary; there is ample support and commitment to maintain the program,

and there are options for further growth and evaluation that shoiild be pur-
sued. . e ) _ .
The future of this program is secure for severdl redsons. Teachers

who use the program like the explicit; easy-to-follow lesson plans provided
in the modules and the flexibility afforded by the three ability levels.
Many students who never succeeded in school are now building confidenice and

a positive self-image as they readily meet with success in this multi-level

program. Features not unique to this program, but also apprecisted, are

the learning advantages of an activity-centered curriculum and the pre-
packed kits. Finally; the management techniques . integrated with the curri-
culum and the structured aspect of the lessons make the kands-on experierce

enjoyable for the teacher and a true learning experience for the child.
> According to a fourth grader, Nichcle,

I think the Kit is better. If you read about it in a book it's

harder to understand. But if you have the Kit; you can work with

it and do experiments: It helps you to understand - plus its
fun!
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Chapter 6: System-wide Elementary Science

By
Kathleen M. Melander

Warwick School Department
34 Warwick Lake Avenue

Warwick Rhode Island 02889

The city of Warwick, with a population of 85 000 has 20 elementary

schools, 3 Junior High Schools, and 3 Senior High Schools enrolling only

13,000 students: Our elementary student populatlon is 6, 700. The comimi-

nity; very middle class with both rural and urban segments, is primarily

Democratic, older and, the city retains old village neighborhood rather

than newer housing deveiopment identifications We have no central down-

town area. Much of our 1ndustry is based on shelilfishing; electrical and

jewelry manufacturing; service oriented commerce and recreatiomal fishing

and boat1ng Our c1tizens show a pass1onate 1nterest in community ath1et-

proJected to shrinR to 10 GO0 by 1986 _ _ .
We have laboratory rooms in each of 20 elementary schools Our sci-
ence ReSoUrCe L1brary conta1ns f11ms, models, and multi-media equipment for

A full time Science Spec1111st is assigned to each elementary sc1ence

classroom and students are assigned on a regular schedule to science
classes.
Each science room has a minimum of twelve microscopes and illumina-

tors; an academic year suppiy of slides and coverslips; and magnifying

glasses. Most rooms have a teaching microscope and microprojector; vacuum

pump; heat and water sources; safety equipment; metric and periodic charts;
and class quant1t1es of glassware, rock collections, dry cells and magnets

twenty years The science specialists, averaging 12 years experience, are

cooperative, innovative in use of teaching materials, and update curriculum

materials annually: Most are computer literate and contribute long over-

time hours and personal funds toward making the science program successful

in their assigned schools: Our curriculum is teacher-designed and child-

centered: Process oriented hands-on laboratory sessions meet 110 minutes a

week at the intermediate level and thirty minutes a’ week at the primary

level. _We study the Marine environment as part of: each grade study of
local plants and small animals; Much of this in outdoor classes. We also

Neopl
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launch rockets and have science fairs. But, Science still is not regarded

as a basic academic subject in the elementary grades. It is considered in
the same category as art, music and physical education. Social studies and
science are often equated as peripheral to reading and mathematics:

.~ While our former program was hands-on and designed by teachers,; each
elementary school had its own program based on multiple texts. Only the
intermediate grades were taught by science specialists and the science
supervisor was responsible for K-12 science and had too many duties: The
duties of the supervisor were such that the science specialists were left
largely on their own to implement the program. Ideas were not exchanged
and evaluated within the group on a regular: basis. Some teachers relied
heavily on text oriented lessons, some the project approach, some used the
lecture-audio-visual technique, and some developed process oriented labora-

tory lessons. Some science teachers taught biology or earth science or

physical science for more than ome quarter according to their own inter-

ests. Intermediate students were taught in the science laboratory rooms in
each school while primary students were taught = classroom teachers in the
classroom on a non-regular basis. ol ]

‘The science teacher and the classroom teacher usually followed a cur-
riculum guide but with their own individual teaching technique. The

intermediate grades were scheduled for 95 minutes each week; usually in two

sessions and the primary grades were allotted 30 minutes of classroom time
each week. This classroom time was not a generally followed schedule since
fiost classroom teachers did not feel comfortable teaching science.. And,
each science specialist before 1976 ran a separate version of the curricu-
lum. But, the science specialists; with few exceptions, used the hands-on
approach for the intermediate grades. The idea was effective no matter

which content area was used. The change over to 2 departmentalized organi-
zation in 1976 brought about some trauma as well as educational improve-

ment .
OUR BEGINNING

By 1976 a revision of the 1963 science curriculum was mandated along

4ith all other curicula in the Warwick Public Schools. The need for revi-

sion in the elementary science curriculum and prograim Was most apparent in

the need for students to:

1. leqvgigggggrsix with a Cd@@éﬁ,ECéaémicrexperignce
2. use critical thinking skills in the solution of
related science problems. °°

3. have less repetition in the junior high school

of subject matter already emphasized and covered

in the elementary program. -
4. easily transfer from school to school within

the system. . ,
5. be evaluated with Criterion referenced testing.

' The sequence of changes made in the curriculum over the period from
1963-1983 reflect a committment to progress.._ The physical environments of

laboratory classes progressed from grades four, five, and six to grade

three and then to grades two and one. Texts changed from multiple to one

reference basal text; equipment has expanded, hazardous chemicals were eli-
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bas;s. The curr1culum became process and skill or1ented for transm1ss1on
of learning to other d1sc1p11nes. Enrichment activities were-designed for
the gifted and handicapped. I o
The change was gradual from 1976 -78 as teachers, principals and the
department head met monthly to d1scuss, develop, write, and rewrite &a new

curriculum programafor grades 4-6. And, the adjustment to a science Sspe-
cialist-taught curriculum at every grade level had to be negot1ated through
four years of union contracts. (1978-82).

Inspiration for our program had no one source. Throughout a career in

science research and teachlng, my own teachers associates, and students
have believed in my abllity to find a way to communicate science knowledge

to those who need to kmnow: I have a deep sense of respons1b1e obirgatlon

to do more than think about good evxdence and the squtIon to problems that

are within my ability to act upon in some positive way: We depended cn

dialogue and communication within the elementary science department to

brlng about a unification of purpose and obJectlves In the _process, We

THE NEW PROGRAM

The Warwick Elementary Sc1ence Department now operates a basic sc1ence=

currlculum st1mulating students to coordinate effort for teamwork De*ect-
ing and correcting the knowledge galned through the program of hands-on

science learning activities; basic content and emphasrzrng the individuail's

responsibility and accountabrirty for personai efforts form the curriculum.

This teacher-designed program, taught at every grade level in labqra-

tory settings by science spec1a11sts emphasizes ‘direct experience and the-

process of sc1ence Computers are an 1ntegral part of the curr1culum as

sc;ence And,,our former sc1ence7superV1sors position was redefined as
"Elementary Science Department Head" making elementary science a unified
department

& LeferPﬂCe rather than a core or base. At the heart of our program is the
Science kesource Library. The cultural values and behavioral activities of

world 5061ety rest with increasing weight on creative science and applied

technolcgy in the twentieth century: The knowledge vital to the survival

of human beings on earth zequires adaptability in the teachxng-iearning

envirenments.

The Warwick Public Schools established and designed a flexible coordi-
nated program of science study in the elementary grades in nrder to facili-
tate and strengthen connections between the perceptual and imaglnative
understanding of the environment. The elementary science department in
Warwick has existed since 1963 to provide a basic socurce of édﬁcation by

which each individual student - may quantify and qualify the environment
according to his/hHer own patterns of learning.



62
OUR GOALS
Children need a science program taught in the affective domain so that

the intellectual processes taught through science studies may transfer and
reinforce these same processes needed in literal studies. Hands-on science
serves to bring them to a proficient stage of abstract reasoning when they
meet cognitive subject matter concentration at the secondary level of con-
centration. The training; through concrete operational science activities,
gives the students needed practice in counting, measuring, classifying,
observing, data gathering, data processing, inferring, and predicting._
) Children need a scienie program which closes gaps in the perceptual
learning process before they apply misperceptions to cognitive subject mat-
ter taught at the secondary level. And, they need a science program 'that
facilitates model activities designed to direct and guide their awareness
of benefits and problems brought abput by rapid technological changes in
human living conditions. o < o

~ Children need a program of science which serves their future decision-
making choices in career preparation by giving them visual and activity

experience -with current research .and technological tools such as rocketry;
microscopy, rapid data communication in m;tergigggiggdihealth diagnostics;

population growth; bridge and road design, aircraft control and design,

ecological models, solar energy, fundamental design ‘and use of microcompu-
ters; agriculture, and marine and space life systems. We want elementary
school children in the Warwick Public Schools to have a systematic science
program so thgy may transfer besween schools without having to relearn con-
cepts and processes according to different teaching styles. o

The philosophy guiding the’ day-by-day teaching of elementary ‘children
in our system has been developed over & period of eighteen years: It

represents the perspnal experiences of' the science .specialists who have

been observers, K of the educational interface betweern a curriculum of learn-

ing science by "doing" and the student. It also represents the observa-

tions of tne supervisors and administrators who have studied the interac-

tion between the elementary science specialists and their classes and. the

interaction .of ordinary classroom teachers teaching science and theix

classes. These observations have incorporated research on cogmitive struc-

ture and processes relative to the content ¢i science; the teacher and the
learner. As a result, we feel an elementary science program should:

»

* Allow children to develop individual learning patterns.

* Teach the child to use the processes of learning as well
as 'content: & -~ 7 I -

* provide a.simulténecus teaching-learrning experience: ¥

* Be taught by a teacher with proficient knowledge in the

content of sciefice; the stages of cognitive behavior of the
learner; and an awareness of self as- a4 visualizer of ana-

lyser whem teaching and reacting to students: : "
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* Be structured so that Indryrdual learning patterns are

positively reinforced by learner's acceptance of personal

respons1b111ty or locus of control:

* Be 1nterdisc1p11narv in nature; Influencing the cognitIve

assimilation of concepts experxenced by the student in other
learning envircnments.

the ongoing procedure of cont1nuous curriculum appraisal and publication of

neWer cognitive research will inevitably cause gradual transformatiofis of

~our ideas. It _is also understood that the elementary study of science must

fulf;ll a useful role for the student in later stages at the secondary

level. The social influence of the elementary science curriculum has

received considerable study in this current revision. There are recom-
mended teaching procedures and classroom activities which correlate the
processes of cognitive learning and science content to 1ife roles that the
student will find valuable in data gathering. These curriculum activities
are vital in the affective placement of concepts about; self,aﬁd the envi-
ronment during the elementary years of human education. "The National Aero-
nautics and Space Administration's Auditorium programs, Mobile School

Visits and Teacher Aeronautics and Physics Space Workshops for- teachers

have been a yearly part of the program since: 1975. The studeits build and

launch their own rockets, take part in s1mulated flights after working

daily for umits studyrng the effects of Space on man and learning how to

run calculations for -life support and navigation 'in space. Students have

units building smaill mechanical digital computer encoders, memory drums and

decoders The students have actIVe practice in studying the balance of man

For a basic text we use Addison - Wesley s STEM program.- We also
have National Geographic Learning Shelf Kits; National Museum of Space Sci-
ence Materials, NASA Elementary Science Materials; R.lL. Coastal Awareness
Materials, and URI Energy Curriculum Materials. All of these are used to
complement 1nstruction for the Curr1culum Guide We spend $2.53 per child

The Curriculum is one written by sc1ence teachers, administrators, and

parent consultants for the students of Warwick. It is a teacher-directed

curriculum based on the process approach to learning . Interdisciplinary in

application; it is updated twice each year and uses a basal published text

for reference and homework assignment in addition to teacher prepared

uctlvx v sheets Stuu nts are evaluated according to activity participa-

3'-ad content areas are emphasized in a six grade spiral: Energy,

:v; heat; light, electromagnetism; =ound; chemistry, and interrelation-

nf

50 .ps between forre; work; momentum; and power as well as tansformation of
i*lergy types and rieasurement units ars rooted in this study. Study of sim-
ple machines and balancing lays the foundations for understanding balancing

ir equations. We also study properties of color, shape, texture, size and

physical states such as solids, liquids, ‘gases; plasmas "Studiés of

fieation, biome studies, biochemistry of life forms,,habitats and crowding,

communication and behavior of life forms, living cycles, and reproduction.

CD‘
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Broad content areas are as appllcable in a krndergarten class as they

are in a high school science class The content area of energy knows no

barriers--it is persistent in form throughout the universe. The broad

areas of content are universal and descriptive Students learn environmen=-

tal science concepts under four major contemnt areas:

Matter and energy
Earth science

Space science . -
Living environmest ' /

Stuaénts ‘becoiie intellectuallyw7cognit1ve of this knowledge through

hands-on activities involving eight basic science interpretive process’s

The dynamics modifying each universal or broad content area are:
Space-time relativity (spatio-temporal weasures) /

Pattern Groupings (Classification) : !

Cyclic Succession (Sequencing;, Periodlcy) . /

Integrated Systemics (behaviors of association, /

oLt =LA == /

identifies, correlations,; aversions, reciprocity, /

Q.o o

sym@etrresfﬁassymetries)
e: Coinunication (Quantification of transmiss1on clues /

for intelligent perception; quanta threshold values /

for human perception; concrete and illusory perception /
qualities) .
f. Interdependent Webs. )
Students also are given the opportunity to work in proJect g;dﬁpé _and

develop an awareness’ of self as a contributor to the group s success. Stu-

dents develop resons1b11ity for self-paced 1earn1ng by completing study

tasks in sciefice. They study energy problems as applied to ener conser-

vation in the home &and community: Decision making expands f m project

work to existing societal issues of genetic engineering, yemical and

nuclear pollution, balancing the naiural environment, conservation of ani-

mal and plant life and natural resources.

OUR PROGRAM /

Each module of the curriculum guide is adjusted to the séan of average

children's intellectiial development within each grade level. The Broad

Content Area; Comimon Dynamics, Learning Objectives; Science Skills, and

appropriate Referernices are correlated in the Scope and Sequence Chart for

each grade level. The modules may be selected in any order within each,

grade level, but each module should be taught during the sc ool yedr.

level-and with

The curriculum modules have been set up for each grade

a wide choice of reference lessons from newly published] philosphically

compatible programs so that children may be introdiuced to ctivities corre-~

r 1 viding a variety

of references,; this curzriculum guide seeks to &void the incidence of chil-
reasoning. _ The

lated with their intellect.al state of development. By pr

 dren marking time on material that is below their stage o

guide should be a handy reference in selecting materials to reinforce

learning objectives The teacher shiould select the behdvioral objectives

and science skills,; for either introductory eXercise jor relnforcement

Once the module is started it should be completed.
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It is hoped that the listing of specific objectives for each module
will provide a basis of learning experience from grade level to grade level
so that the cummulative effect will be a readiness for the formal intellec-

tural operations required by the subject matter content at the secondary

levels.
An inqulry' process approach laboratory wrltten around a. sequentxal

of process learn1ng in the_science,,soclal and J1teral areas of the elemen-
tay student's studies. For example; in ecology; we study tide pools;
beaches; and wWoodlands. This involves constant decision making and the
gathering of data to make decisions. Rotk and soil studies involve collec-
tion of data and the growth of the student in science knowledge for identi-

fication purposes. ‘Weather Stations use instruments_ for prediction.
Astronomical Studies of star groups, planets and moon and sun cycles allow
predictioﬁ of fil't'l'r'e mri ion ~and eéi‘th °ffétt§ ) Cbiiipiitéi' §iiiiiilétion§ bf

lhe proces hands-on curriculum dcmands students be actively engaged

i~ data gatriering. The core curriculum lessons usually prodice student
proJecr spin offs; work carried over to the homeroom class and home of the
fid: Students evaluate these - prOJeets and reports when presented by

other students 1in class: Clean-up and material distribution is’ a student

assisted activity: Students are permitted to work in compatrble self cho-

sen groups for many of the labs but rotation of partners is also the rule:

Evaluation of student data is based on evidence; a routine activity in the
daily teach1ng of sc1ence

zoo.
Films and filmstrips are presented ("Search for Solutions", "Life of
Thomas hdison" "Madame Curie", history of the US Space program 'Debrief

Apollo 8" Spider ‘and - Gumdrop"”, "Apollo 11", National Geographic films on
"Our Universe", "Our Dynamic Earth"). Problems in the conservatiom of the

earth s unique resources and 11fe are discussed; researched; and developed

into projects for science fairs and school displajs Emphasis is placed on
the value of human life and creativity and discovery by humans of the fun-
damental arrangements of energy and matter existing in the universe. The
possibilities of future expansion of life onto space stations and careers
developing from electronic processing.of information form valuable student
projects. o . _ _ _ o .
The process laboratories «f the program are interdisciplinary in
natiire and voicabulary lists are "part of the curriculum for each grade level
in each éﬁﬁtéﬂt area. Current kn’owledge as Wéll as traditional and hiStéi“
ical content are part of the lab lessoms. The curriculum identifies flexi-
ble use of conitent materials for teacher and students so that praetloal'

application ot processes of learning, skills and subject content can be

made across a broad scope of daily 1life activities: Mathematical problems
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in measurement of length, time and mass form a part of the curriculum
spiral from grades 1-6. Special emphasis is given to understanding vector
analysis and mathematical balancing of forces.

Students are used to handling data charts and graphs. They assimilate

the logistics of predicting from graphical data with ease and make the

transition to computer programming from data gathering quickly. Students
are literate and deeply interested in space and astronomy. Students use

the mechanics of algebra by~ the end of the sixth grade for solving force
and work problems. Students have a good knowledge of animal and plant

classification, nutrition and the structural system of living things, air-
craft and rockets. The basic electricity and magnetism relationships and

in chemistry atomic Structure and acid and base relationships are known .

Students take .part in an overnight ecological study camp ‘end an annual

Rocket Launch and model aircraft "flyoff" days are notable =venls for com-

munity observance. Parents become involved in helping o ¢: mize these
events: Science Fairs and displays also involve comm:ity volunteers.

Students ‘take part in community litter clean up campaign. .. _archeological

digs. Each activity grows out of correlated laboratory lessons in each

content area of the curriculum spiral. Students build projects for commu-

nity competitions sponsored for the elementary students in energy conserva-

tion, environment cleanliness, human health, disease prevention; and for
Warwick Museum displays. , S S
Warwick affords students the oppertunity to build bird blinds for bi.l

watches while easy trips to estuaries and beaches for _marine studies Zin
freosh water poilds are within reach of each school. These resources are

used frequently for lab study sessions in grades 1-6. - S
Data gathering for push/pull work measurements, wWeatler stations,

aquarium and terrarium projects, rock and mineral collections, incubation
of dicks, biome traverses, space flight simulations, seasonal astronomical

sky pictiires, botanical collections; gardening and bird watches stress
trial at~ error importance and the development of purpose-directed play.
The child is doing and understanding the environment from the point of
human perception. At the same time the child knows the feeling of a posi-
tive role socially by learning to appreciate and care for the environment.
Student criterion exams given system wide at designated grade inver-

" vals and times of the year give a better picture of student capabilities to

achieve and curriculum effectiveness: Students leaving the 6th grade and
entering private schools receive scholarship awards based heavily on their

science achievement scores. Warwick students have a good representation in
local institutions of higher 1lesi«.ng in the sciences and engineering
degree courses. ) ) - .

But, a valid testing program for students who are receiving process

oriented instruction at the elementary level needs to be expanded and
developed from this program.  The depar'-ent is in the process of complet-
ing pilot testing of teacher developed criterion tests.- Individual teacher
made tests always contain evaliation questions allowing the students to
ap ly science knowledge to possible solutions of personal; social and futu-

ristic problems of living. Competitive Science Fair Projects are evaluated
for growth in student knowledge, workmanship and oral presentation. .
Our evaluation must bé expanded to include criterion testing and ques-

tions more specific to the process orientation of the program. I would
like a sixth level final exam System-wide after the criterion testing is

established. We could have a system-wide sensory perception evaluation for
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kindergarten students as a prerequisite for entering the first _grade

science laboratory course. If we were to correlate the mathematics curri-
culum to specific currlculum _.requirements of the science currrcuium, stu-

dents might avoid math ineqialities in the 5th and 6th grade science activ-
ItIes

the goals of teachlng an 1nterd1sc1p11nary process oriented program using

science as the vehicle of instriction have become deeper and stronger:

NSTA and national recognition has brought growing strength and realiza-

tion that the department has fu1f111ed a4 very important academic role in

the development of Warwick's students' intellectual state. Dialogue bet-

ween the facuity is developlng well for implementation of the curriculum at

a hrgher levetl pedogogxcal structure

students are recognized In the program organlzatlon and the currlculum has

been written so that it is flexible: Individualization of projects and

home assignments maximizes the potent1a1 development of students because

they are working and learning at their own pace with an ackinowledgement of

self respons1b111ty for what IS learned: Group prOJect work stresses

Each Elementary Science Specialist;
* Plans each lesson for the scheduled classes and keeps a
lesson plan book for administrative inspection

* Prepares activity sheets for the lessons

* Keeps an 1nventory list of all texts, supplles and evip~

ment in assigned schools

* Coordinates science activities with other subjects

»

Participates in IEP planning and evaluations

* fésts 5iid éVéiiia’té’s Stiiaéiifs éﬁa records report card

* fcanduci:s and organizes school science faire displays,
and field trips

* Distributes and cleans-up all materials used in scie~ce

* Prepares a need list for departmenit budget plannlng

* ()rganlzes auditorium and speaker programs for individual

schools

Serves on curriculum committees

We would 11Re Sc1ence Teachers to. ‘have _a good understanding of current

knowledge about learning and brain physioligy. A thorough knowledge of

~J
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applied learning . psychology including child psychology, psychology of

personality, and cognitive psychology would allow teachers to understand
psychological needs of students. Some apprenticeship training im the

application of learning Ppsychology in the elementary classroom would be

‘great. An effective science teacher needs at least thirty semester hours

of science content courses if they are to be able to design good activi-
ties. And, proficiency im at least two simple microcomputer languages are
skills I'm looking for now as well. Most importantly, teachers need a

willingness to teach science using the holistic-process-oriented approach.

These teachers teach a "hands on" lab according to a science teaching

schediile for grades 1-6: If you visited; each teacher would be seen set-

ting up materials for distribution and probably spending a portion of their

lunch or p ~paration time with some student or students requiring special

conferences on projects: During preparation time they-repair equipment or

prepare materials for future labs. Teachers might be seen arranging dis-

plays which correlate with subject miatter being Jnvestigated or meeting

Withiotbegitgggpg?s in the building about the progress of students or cor-
relation of subject matter areas.

- subject matter areas. — § . ... o ..o o o
Teachers avoid using lectire, demonstration or reading - question

answering in instruction. They rarely use commercially prepared visual

aids and never run a_ laboratory session without pre-teacher trial. Teach-

ers avoid cutting off student questions or responses and work hard at seek-

ing multiple answers to queé:.cions. As a program we try to.eliminate repet-

ition of lessons for students in split grades. We never .cut class time to

less than 55 miniutes per class period or leave out individualization of

student learning. We do prepare well in advance and give homework in the

form of projects and research reports. We do not keep students tied to a
grade level of learning. . ] ) . )
Now that our program is well-developed and operational, science teach-

ers have become members of an integrated department capable of acting as a

group for the good of the curriculum and the students they serve. Elemen-

tary science teachers now have attained some academic recognition by sci-
erice teachers in the junior and senior high schools. &lso, science teach-

ers communicate with each other more ‘frequently about curriculum
innovations and share more teaching ideas. Science teachers’ are less wor-

ried about initiating departmental criterion testing and departmental tests
and competition among the science teachers for administrative and public

approval is greatly diminished and for the most part no longer exists: The

Elementary Science Program is regarded as an integrated, strong entity alt-
hough it still has-a long way to go to reach full regard -s basic subject .

in the minds of the public; aministration and other teachers. But, science
teachers have become a determined group seeking to establish science as an
academic discipline rather than a mere itinerent subject. : .
~ The program maintains Institutional subscriptions to Science and
Children and Scientific American and the Resource Library Center has a col-
lection of relevamnt methodology texts. Professional conferences on content

areas are attended by faculty.while inservice workshops are held by the
system. J-terdisciplinary seminar-conferences are held with the Superin-

tendent: State conferences on education and educational methodologies for

the gifted and handicapped are attended at the local Universities. Warwick

olementary science specialists-have an institutional membership in NSTA:
They make monthly use of the star charts and posters and. attend the
regiona! and national meetings. The .trends for elementary science educa-

tion in the magazifie enable them to keep up with current ideas:

LN
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friculum twice per

sctter quality

Mechanisms built into the program are a review ofi
year and resultant ordering of materials and equipmeng‘for

of coverage ngen te traditional and currently needed subJect matter.

Inservice courses conducted by NASA the Energy Council, and Micocomputer

companres under the direction of the Department Head serve as update sub-

ject matter for science teachers. Field trips to Sc1ence 1useums aquarr-

ums; and environmental camps are regnl&rlj scheduled as pa t of the curri-

culum. The science resource centar ‘allows multl-media materials to be

borrowed throughout the system by both science and classroom - teachers:

Visiting special programs for marine and enhergy awareness as well as sub-

ject matter special speaker programs are all scheduled throughout the sys-

tem on a fairly regular basis through the elementary science office:

Each science specialist holds a school science fair each year and

individual scienc: Specialists bring the1r students to energy, nutrition;

dental; medical, space,. environmental competItIons sponsored by profes-

sional societies engiged in these science related occupations. The stu-

dents are gradually working into computer building (digital 4 K mechanical

models) so that they understand basic programming from the binary bit inte-
gration circuits.
Other support mechanrsms include communltyrETo -PTA fund ralsing for

equipment and field trips and a local paper; The Warwick Beacon, and

parents who fought to kezep the program from being cut during 1979 80. Our

adm1n1stration, the Superrntendent School Committee and Assistant Director

of Elementary Education were supportive. Classroom teacher support and

cooperation has been strong and V1tal
SOME NEEDS AND CONCERNS

The cammuhity changes slowiy' H°W§Y§E’,§“EE§&,Ehe lasf’elght years

there have been three major changes: a drop in student enrollment; tight~-

ening of city and school budget, and mandated federal and state laws for

education of learn1ng d1sabled and gifted students.

The equ1pment budget was dropped for four years so that fourteen yedr

old texts could be replaced with process oriented books. Expensive materi-

als were replaced by generic supermalket products and homefound contribu-

tions and PTA and PTO aid were solicited through science fairs and parent
-d1alogue
The vintage 30" s; 40's and 50's schools shoild be replaced by schools

of current architecture which could conso11date ore students in one

school. Science rooms could be constructed which would facilitate the

teaching of biological, phys1cal chemical and primary oriented science

content. This would reduce lost instruction time in teacher travel; travel

sive equ ipment
We would llke to schiedule a rotatIng teacher team using the talents of

those teachers who have exceptIonal expertrse in teaching primary students

and the learnlng dlsabled Some science specialists use the process-o-

riented labs much more effectiVely in the biological; astro-physical,

mechanical, electrical, geological or oceanographic areas of study tha:

others and tend to devote more time in class to these students 1n class. &

rotating schedule of subject area experts from school to school would also
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be a more effective way of upgrading student interest and perhaps
achlevement )
Networked m1crocomputers programmed w1th curr1culum actLV1t1es and

the hollstlc elements of the program and reduce problems with spllt grade
1nstruct1on This might provlde speclaliZed mater1al for the instruction
of the 1earn1ng dlsabled and g1fted mainstreamed intoc an average Class and

and mlsconceptions as they relate to science and learnlng Tests could
then be used more effectively with rapid feedback results to the student
and pa: ants.

Science should become a basic academic subJect at the elementary level

along with readlng, mathematics; and social studies: Science should be

taught in at least two thlrty minute periods per week at the primary grade-

tevel; and three 50-55 minute periods per week at the intermediate level:

Certification should require three successful years of eiementary classroom

teachxng and a minimum of th1rty semester hours of higher education courses
in the content and methodology areas of sc1ence educat1on

needs to recognize science as a basic elementary,subJect,and set up certi-
fication requirements for elementary science teaching similar to certifica-
tions already existing for elementary physical education, art and music.
Our morale would increase if we could erase the word "itinerant" &as a pre-
face to '"elementary science teacher'". Intellectiidal corncensis says this
means someone lower than the trad1t1onal teacher

learnlng and hOllSth educatlon should be set up within and outside the
systeim. Explanatory booklets and 11]ustrat1Ve samp]e lessons also need to

be printed and distrlbuted We should set up a dialogue with local col-

lege' and unlverSItles so that consultants; teacher training programs and

courses may be set up with corresponding graduate and undergraduate credit.

We could set up talks with state certification officials so that such_a

program w111 lead to the cert1f1catlon of elementary sc1ence teachers We

1nstructlon, 1 feel teachers w1ll put a great deal more time and energy
into lesson preparation and the tedaching role than ordinarily required by

elementdary classroom teaching. This will lead to more positive dlalogue

with peer teachers and administration and establish good communication with

the parents of elementary students and the local media:

if hIgher education communrtles act with ‘strength and concentrated

effort to educate admlnrstrators an teachers in the hOllSth way human

States student will proceed as envisioned. The cooperation of the software

industry for launching disk and cassette programs in the human process
learn1ng mode 1s essentlal Othérﬁise, the path of léast éffort and cost

who know and the science illiterate. Misperceptions and misconceptions



will grow exponentially and the task of re-education and re-training will
become impossible.
Inservice teacher education workshops have piayed a key role 1n edu-

-catlng the teachers in current content material and expandlng the curricu-

lum coverage. Teachers now adapt knowiedgeabiy to the psychology of the

process oriented currlculum, producxng science teacher dialogue; and pre-

paring them for the introduction of microcomputers in the classroom: The

role of workshops is bearing fruit as the teachers become more critical of

what is written and express concern over the need to share materials and

procedures for teaching science: It is hoped that such workshops and in-

~ service courses will continue to serve the needs of these teachers and

their students in the future:’

Student enthusiasm and interest for science are great rewards. Parent

approval and cooperation in maintaining the science program is rewarding

also. We are mot1vated to keep learning how to adapt sc1ence as a 1earn1ng

grades K-6.

Individua! contributors to our science program include:

Dr. Clyde D. Bennett: . Authorized curriciulum revision
Superintendent danid participated in solution of
N ) ) B o problems
Mr. Amedeo Merolla: Chairman School Commlttee, kept
(retired, 1983) budget of department and

elementary science department

from being cut from system in

economic crisis times.

Dr. Nora Walker: Final writing of 1978 and 1980
Assistant Director; curriculum Elementary Subject
Elementary Education matter coordination. Writing

of final draft of Criterion Test
Elementary Science Sixteen teacher members of the
Specialists: " Elementary Science Department who

wrote the curriculum draft (1980
and contributed-heavily in the

1978 ocutline of the program and

who make the program work:

NASA Educational Program Making present technology under-

Personnel: standable and reail fo- teachers;

administratcrs and strdents.
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Chapter 7: Elementary Science Program

Mesa, Arizona 85202

Mesa Public Schools, with &1,000 K-12 students, represents a highly

diverse population with many ethenic groups and two indian reservations:

Over 20 languages are. spoken as the primary home language Approxrmately

17 miles from Phoenix, the community is a mixture of agrrcuiture services,

business, and industry. With over 29,000 elementary students; every type

of ab111ty level, handicap problem, socio-economic statas and attitude are

included. Household income averages about $22,000 and our average age is

3%4. Only 8% of our students do not graduate from high school and 13% of

our community are college graduates.

Under our "old" program; each school in the district developed its own

program for science. Most used the book Concepts in Science while several

schools used the SCIS program and two schools had ESS materials. One

schoot had two special teachers ‘for intermediate science. - While schools

had books; materials; and science requirements, there was né assvrance that

science was taught. Teachers had to .gather all of their own materials or

skip the hands-on experiences. And, With no system-wlde curricuium, costs

for science ranged dramatlcally from school to school: Little or wmo

teacher training was provided in the district and it showed.

Most teachers had alimost complete freedom of what and how to teach.

Some principals were more involved in monitorrng than others so; even in

schools using SC!S or ESS, there was a wide range of implementatlon from

teacher to teacher. Some teachers were models of inquiry teaching; some

presented 1'nforu:.itj.on, others taught science reluctantly; and a few taught

no science at aii: Even when science was being taught; it may have been

taught poorly or in ways which were not compatlble with how children learn

or the nature of science.
o As & result, student test scores for the sciences Were low. Junior
High scieace teachers complained that students “were coming. to them with

poor science backgrounds and a dislike for science. Our teachers felt that

they were not doing a good job in teaching science. We could see that our

lack of uniformity was ledding to science learning of questionabie value:

Students were leaving with the wrong attltudes, too littile knowledge and

no desire to _continue in science. We needed a change of curriculum as well

as a change in our instructional strategies:

<
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THE BEGINNING

In one sense the ahaﬁgé t6 the ‘new program was sﬁddeh Ohe 6f the

Gerald (Mlke) Mlkesell Director for Math & Science; grant him a half- t1me
pos1t10n for the fOIIOW1ng year At the same t1me, Dr Hikesell learﬂed

schoolslwwas res1gning in Qrder tp pursue her doctorate in science educa-
tion. The other half of the original position was then offered to Susan
with no specific”jdh description other than; "Our elementary science pro-
gram hééds hEIp Duriﬁ6 that sprlﬁg aﬁd the fcllbﬁirg sﬁmmér, Mike and

tance of the piograz by the superintendency, _We could not have succeeded
Dr. George Smith, Superintendent of Mesa Publlc,Schools, frequently jokes
that his aim is to hire the best person for the job and then get out of the
way. He did just that and the freedom that we had to deVelop our prograim
was essential tc its Success

From the teacher's point of view, though the program started very

siowlyi Buring the first year, teachers were told ‘Just ‘keep. on ﬁoing wha-

tever you did last yesr and we'll get back to you when we get somethlng

ready." Teachers who ware interested in increasing the manipuiative mater-

ials for their program contacted the resource center and were given materi-

als-as soon as they were available. These teachers were trained in how to
use materials as well. _for the most part,; though, these were teachers who
already had a personal'%pmmittment to an_ activity-based science program.
As a_result; the experiences they had with the materials were highly suc-

cessful. Their success was obzerved oy their fellow teachers who then had
a greater tendency to request materials for thelrfown,use It wWas not hard
to figure out. Our children liked their active involvement with the SCIS
mater1a1s as Well as their opportunities to do Sciernice and make dec1sions
An accident helped make a strong p01nt anid speed us along, Although
7th grade science . is a required subject, in the spring as we were planning
our program, one of the junior highs inadvertantly listed science as a&n

optIonai rather than a required c1ass Two of the feeder schooils for this

junior high are frequently used as matched schools for research purposes

because of the similarity of their student populations: One school used a

© raditional texthook approach while the other used the SCIS program. An

unplanned but highly significant research study emmerged. From the elemen-
tary school offering the SCIS program, 96% of the students chose to take
thefvbptidﬁal",sCiEhcé course. _Cf the students at the school with the:
traditional science textbook; only 4% selected science. This lucky sche-
duling accident W&s an impertant factor for einphasizing both our problem
dnd one part of a solutior It was apparent that if liking science was one
of our goals then SCIS was doing something that the more traditional pro-
gram was not. So, we knew our hands-on kits would work; all we had to do

was put them in the right places. So, we began de51gning a way to see that

all 29,000 of our students had hands-on science:. Since lack of materials

is a frequent excuse for not teaching science; we decided to develop or

purchase science kits which would have all materials needed: These kits

would circulate from”amcentral district office to each school. ©Lack of

materials would no longer be an a11b1 G01ng slowly had_its benefits and -
one of the reasons for the program S success 1is probably d1rect1y related

E]
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90% of the teachers were already us1ng : ‘@i* thar requlred

:During the first vea, « =eries © .’snops by grade levei were held:
These were probsbly hebﬂssary bit we.- ..t as effective as the individual
or team training sessions whizh .atjowed in later years: We have found

that in a one-on-one training ¢ t~-_1on,,usually in the teacher S own room

with the kit materials tne teacher will begin using, a 20 to 30 mInute

tra1n1ng session is adequate. Xor longer units, a second training session
may be held later in the year. These training sessions normally occur dUr-
ing the classroom day while students are at the media center; music; or
P.E.

All state adopted text books in elementary science were compared for

content by grade level. Content kits were then assigned to a grade level

by Selectirig the most common grade level for that topic. When two adJacent

grade levels covered a content topic with equa?l frequency, the topic was

almost always ass1gned to the higher grade level so that supplementary

reading materials from any textbook series could easily be read by their

students. - In addition to the content kits; kits related to the processes

of science were assigned by grade level as in the SCIS science program.

Once the grade level listing of content and process kits to be. devei-

oped was agreed upon, additional ESS kits wcre added to grade levels with

a small number of kit topics, Wherever possible; commercial kits such as
SclS; Silver Burdett; or ESS were used directly or adapted. When no com-

mercial materials were- availatle for a topic on-our list, & Mesa kit was

developed. This was done with _our resource staff proV1d1ng the orlglnal
rough draft which was then field tested by classroom teachers. A second
;=V151on was completed by the resource staff and a second field test series

wa: then run. JIn most cases, the final kit was developed following the
second ‘series of field tests by teachers. S
After the kits were purchased or developed, teacher 1'ra""'ug, usually

at the teacher's 'owi school, was available before the kit ++ >~ 1. Even
now, after erch use, the classrogm teacher is asked to ev..-«-c: .-nd make
recommendatiois for the unit's revision: These récoﬁmenda\1urs leud to the
next revision of the unit. Completed units are revised or supplemented

A

Our superintendent has been universally supportive and appreclative of

the job done. Although state budgetary iaws in Arizona seriously restrict

“he amount of money available for education; cur administration has been

allowing whatever the budget ‘could bear. Moreover, they have allowed us a
great deal of; freedom and creativity in how to spend the money available:

Principals at our elementary schools have been supportive also. Most of

them wanted ‘a stronger science program and were glad to suppnrt a district

program previding the materlals, incegntive, and instructior the teachers

needed. While administrators and teachers were crItIcal in estabixshxng

the program, community support has been important in the coritinuation and
expansion of the program as well:

GUR PROGRAM

Each teacher; grades K-6, is required to teach at least four kits per

year including at least one each in life science; physical science, and

earth science areas. No formal studies have been done, biut through the

7
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Elementary School ReV1eW Process and through the comments on the teacher
evaluation sheets for the kits, it is apparent that the teachers are much
happler with the new science program Another indicator is that the aver-
age Mesa teacher teaches almost twice the mnumber of kits requ1red by the

diStrlCt 777777
Our 34 eiementarv schools vary in age from 33 years to under con-

struction." Every type, shape, and size of classroom is available in our

district. €lass size at the primary level ranges from 22 to 34 with a mean

near 26. Intermediate classes range from 27 to 39 with most classes having

32 students: So, we attempt to make our kits flexible enough to function

well in any classroom arrangement: We have had only one negative experi-

ence related to classroom facilities: This was in a poorly constructed

portable where the teacher was valiantly attemptrng to do the Gases and

Airs unit. The shaklng .0of the room whenever anyone walked . from place to

place was devasting to test results. Even in this case the teacher did a

marvelous job of discussing experimental control and variables before

switching to another kit. : .
Materials are a key factor in making th1s program wark Each kit 1is
expected to contain all of the materials (except normal classroom icems -

such as chalk; scissors; and pencils;) that the teacher needs to provide
the hands-on experiences for studerts. Bulk purchasing of these materials

saves €norzh money to allow for the purchase of additional SpeClalty mater-
ials. while these specialty materials dre not essential to the success of
thé ‘gtbgtétﬁ, théY éi‘é Véi‘? iiééfiil SiiCh iﬁétéi‘iéls ES solar GVEﬁS, environ-

curr1culum Also, the shar1ng of nomn- consumable materlals such as human

oody models, audio visual components, and’ reference materials allows a
""" maller amount of these material: to be purchased than would be necessary

1f each individual schootl prov:ded their own: This additional savings is

used for the purchase of even more specialized items or for the teacher

center. This kit contalns,magnlfylng,glasses, thermometers; hot platc,

balance with weights; and other materials as requested. This basic kit is
for student or teacher experiments that come up on the spur of the moment
when thers iz not_ time for materials or kits to be ordered from the

résourcé céntEr We are also making good progress on edach school having

A — -

Each school has a delivery day each Week when the kits or speclal
materizls fequested are de11Vered 11 animals pr animal units are seht

out chrough a speclal delivery system which delivers on Mondays and pIcks

up on Fr1day“’ Crce at the school, the tndavxdua] ‘teacher is responsible

for dxstrIbuttng materials and c1eaning up and repacking the unit when fin-

ished: In many ‘cases; part of the inservice session directly related to

the kit will include tips on’ the m6st effective distribution #8rrangement

for those materials.

OUR GOALS -
- =
Our overall goal for all students is that they develsp an appreciation
for science and learning and have the reasoning and ,evaluation skills
necessary for active and effective citizenship. By grade level we want
students to: : - ’

>
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- .

.- K. Explore the senses as a part.of the geneéral readiness program

. . _

1. Perceive and describe observations. '

N Y

2. Perceiie changes and continuities in the natural world.
N . .

3. Recognize and control variables in simple experiments .
4. Recognize the difference between observations and inferences im

experimentdl settings. : S

-

- o L .. o ‘i’;\ ol < - - - S o

5. Set up and understand classification systems and set up ‘and carry
out simpie experiments. ' ’ ’

6. Recognize and predict the cgnsequences of .man's use of his varied
environment., - : )

Bur program has attempted to deal with each of these goals. Not every goal

is incorporated into every kit but specific efforts -at meeting these goals_

are frequently encountered by students at each grade level. A variéty of

other goals integral to our science program Aare incorporated in various

units. Looking at a sampling of units from the sixth grade curriculum
illustrites this integrdation: In Gears & Tecknoleogy, we stress. possible

alternative futures and the need for adjustments on the part of society.

Oir Non-Urban Ecology unit deals with land use in Arizona and involves &atu-

dants in the mujriple use problems df adjacent desert areas. "Science

related social issues such as these are ccmmon throughout thg curriculum.
The Desert/Mountain Survival unit requires students to inquire and make
practical decisions based on their knowledge of the two environmental
areas:. Careers are discussed in many units such as the 6th -grade Disease
and Nutrition unit. We also consider valiue, ethical; and moral aspects of

science-reiated social isues. The Non-Urban. Ecology unit is centered

around such issues. _ L e

*

Teachers have their choice of which kifs they choose to use in order

to meet the district goals. As issues come up, éaditiédél-ﬁﬁdété,ﬁhééts"

can be added to any kit that goes out; keeping.them closely tied with com-

munity problems related to that topic; We-continually focls ‘on man's: res-

ponsibjilities to the enviromment and each other and we use the community,
natural environment, and the students themselves ac resources. Units such

as The Desert/Mountain; Electricity; Disease & Nutrition, and Genetics spe-
cifically allow students to study community resolirces and to use .themselves

environment is a concept stressad whenever possible but is probably best

as. foci of study. The student as an organism in a .cultural and social

exemplified during the school campirng experience. =

Most kits offer & wide enough variety of activities so teachers can

provide activities of an appropriate level for all their students. Most
intermediate kits also incliide one or more opportunities for students to
become. involved in problems of their own selection. '

.

- -
<

GRADE : RECOMMENDED CORE UNITS
¢ L o
K Beginning Senses

' _ Science centers.
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1 Sorting

Growing Seeds
Introduction to Aaimals
v Animal Centers

Weather

2 | Changes
‘ Animal'Life Cycles

Energy

3 Variables
Earth changes
Starting From Sec s
Animal Adaptatio:

4 . Machines
Rocks and Charts
Budding Twigs/Plant -
_ Puzzles = ]
Animal Study through
Insects

Mystery Powders

Man in Space

Health

5 Urban Ecology

6 Non-Urban Ecology
Electricity
Small Things
Desert/Mountain
Survival

_A11 students are involved actively with the kits. Student imvolvement
in planning lessons and classroom management varies from teacher to teacher
and from ".“t to kit but students do make decisions and self-evaluate. .Stu-

dents set up and_ conduct experiments to explore spacific questions. They
discuss the possible interpretations of their experimental results and cori-

sider what experimental problems might make their results non-representa-

tive. Students do library research related to specific science topics and

work independently in small or large groups. They discuss and seek solu-
‘tions for local environmental problems. ] S
Ths teaching strategy wmost appropriateé for this program is an inquiry

approach where students actively explore ideas. Teachers facilitate this
exploration by asking probing questions; waiting for responses; and accept-

- jng, without evaluation, all responses. Teachers also spend much time

‘merely observing students: As much as possible, teachers avoid giving out
direct information or limiting a student's opportunity to defifne and solve
his owvn problems: Inservice teaches strategies, content, and management

"technique. Through inservice; our teachers develop a rationale for teach-

ing science. This takes time but teachers have been moving in this direc-
tion over the léét several years:
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We have run many teacher education workshops; often during district
carly release days. Others were 16 hour workshops for one| hour of district
inservice credit. These workshops will continue and in most cases need to
be repeated many times in order to accomodate teacher reuests. However,
most of our training is done on a one-to-one_bas’s in the teacher's own

room during a preparation time. Both types of training are important and

are vital to the success of the program.

Teachers need to be aware of how students learn ar
with methods of teaching with manipulative materials.

d be comfortable
ley need to know

how to set reasonable goals and objectives for their own dlasses end how to

ise inquiry methods to develop logical thinking skills:| Inservice deals

effectively with these as well as with management of materials: Inquiry

skills and a positive attitude toward themselves, their !students, and the

environment are essential as well. A knowledge base in the science area is

very valuable but can be picked up through the kits rather than inservice.
Since the kits include a wide variety of ac;iyiEiég; the teacher is

responsible for selecting from among those sctivities. Sometimes teachers
add additional activities appropriate to ti @ class: ]"And,* although the

materials in the kit are gathered for the teachers; the teacher is still

responsible for any last minute preparation and the distribution of these
materials to students. We know they can %»n it because/ support and inser-
vice in the instriuctional area are available through other isachers, the

science resource staff, and the teacher's principal. A visitor tc one of

our elementary science lessons would see the teacher:
* Distributing materials to students
* W’cii‘i’(i’rig with students on an ind:~idu. or small group basis
* Questioning students about what i: .ippening in their experimex

*
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* Recording whole group data

A

% Sharing smail amounts of factuai information or specific experiment
direction.

% Leading class discussions

% Ljstening to students
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Halping students clarify their thought processes

A variety of textbooks are iised in : supplemental manner in our pro-

gram. 'n most cases; these texts have been taken 3part and r<bound so we
have books like we want. A particular kit can include a variety of difie-
renc chapterc on thc same topic allowing for independent or group reading.
upecific studenc rorkbooks or information booklets for some students have
been developed by the district as weli. These are consumable and are meant

to be taken home, allowing pareucs to become involved with the science

o 54
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dciivity. Also, parent volunteers are used wherever p0551ble to a,51sf71n

thé hands-on_ aspects of our program They are absolutely essential to the
environmental camping experience.
Video equipment is very important as a supplement to our klts also

The district has a 16 mm film Jlibrary and each teacher is given a 11=t1ng

of the f11ms most peLtlnent to the klts at that ‘grade 1eve1 The k1ts fre-

Whene er poss1b1e, out51de speaRers zre recommended in the teachers manual

for the kit. The teacher can rece.ve help in scheduling this speaker
through the district career spec1allst
We feel s* rongly that although the processes of science may be somew-

hat seduenrad it really makes very little difference; in most cases,; which

contenc ated at a given grade level is covered first or last. The student

who hac ine weather unit before the electricity unit is &t no real advan-

tage oy rlnadvantage to thp student who has them in the other orc. r In

second levetl: This flex1b111ty of Sequerce allows kits to be widely used

throughout the year:

grade level sequence to reflect teacher interest: = Our only requ1rement is

that the :equest come from the schocl as a whoie and be considered a perma-

nent change and not a one year specia* occurance Any teacher, at any

grade level, is also welcome to order a kit from a lowzr grade zevel since

teachers at the lower 1level have already Lad the first opportun;ty to use

these mater1als An average minimum time of 70 minutes each week Zor pri-

mary and 90 minutes for interme.. ite is required. Ccunting all the time

that science is integrated into other subJett areas; this time is usually

greatly exceeded: Quality is +ore importan. than quan.ity. However,

through Integratlcﬂ through other subjects, we hope each student wil! be

involved with scierce every day. Activities vary widely in the arcunt of

time tlﬂy requ;re but probably average about 2 1/2 hours per week at the
primary l:vel and 4 hours at the intermediate level.

£V, LUATION

Teachers are respoasiblt for the day-to-day evaluation of students,

program, and ctelf. Both principals and district personnel do periodic

evaluation in these areas as well. We would like pvaluation of students to

stress the use of :cierce kn.wledge but this is a most 3ifficult goal to

implement sSince it makes paper and pencii tests more complicatea te

deveiop. In scme cases, actual written problem solving .e.ts have been
created but, more ofteti, teirhers use direct observation of students deal-

ing with these types of problems. nght now; Numerous simulation activi-

ties havz been incorporated into th: kits in an attempt to provide this

type of evaluation. Students are evaluated through obsearvation, §iﬁﬁ111

tions, problem challenges and traditional tebts

Sznce our prog-am began, the sfandardlzed test scores on the Sequen-

tial Tests of Educaticn Prog-ess’ rose from &7% in 1977 to 64% the last time

the test was given in 2981. Our students' willingness to volunteer for

community work projects also has increased significantly. Our superin 2n-

85
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dency ~nd the general public have been impressed, although this was not our

goal oy the rise in the standardized test Scores. Both longitudinal stu-
dies and surveys of past graduates are under way ‘through the dJistrict
rasea:ch and evaluation department as well as a joint project between ovr
resoiirce center staff and the elementary education department at Arizona
State (ijversity. We are looking forward to ucing the results of thesec
stiidias Teacheors are periodically evaluated by the building principal.
If help is needed in the area of Scieace, the resource -teacher for that
schocl is contacted by the buildiug principal. In rare cases; the resource
teacher wil. make the first contact with the principal to discuss a teach-

er's need for science inservice beycnd that available to all teachers.

Update sheets; completed by teachers, as well as the periodic revision

of our units by our resource staff, allow most of our kits to be more up to
date than the traditional text approach. Members of the university commu-
nity meet with us periodically to review research and the implications for
iearning which we can apply in our setting: Additionel evaluation of our
program has besn providec through our junior and <enior high school teach-

ers who are highly enthusiastic about the increased interest and process
skills dsmonstiated by our ..tudents at those levels. We are also delighted

that stidaat volunteers i.r ecological schooi activities have risen 40%
since Lhe beginning of the program.

Ir aadition to the 3valuation <heets that the teachers fill out for

every kit, the science ¢ roa:n. of the elementary school is reviewed per-
iodically at eact schoo™ . .~ck at six major areas:
SCHOOL SITE
1. Does the school he 3 the basic science kit available to al. teach-
rrs? o !

3. Does the school have an cutside learn’ng are:: where appro-r.ate sci-
ence activities can be carried ot withcut interferring with <. .«¢
activities?

3. Does the school have a conveniant place where units being picked-up
or delivered can be safely kept?
4. 1Is there a member of t* school staff who takes respousibility for

delivered science mater.als until they are picked uf by the appro-
priate teacher?

TEACHER PREPARATION

1. Are te -hurs familiar with tle scope and sequei.e obiectives relat-

ing to ‘ieir grade levels?

». Do teachers contact the Science Resource Center when they teach a

new Science unit or rateach a unit w':'ch was not highly successful?

3. Do teachers request almost ail of thieir science units at least “en

days before they are needed?
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4. When btudent interests move away from the teacher s outline but
Within the general topic, does the teacher make adjustments in the
unit plan?

5. Does the teacher have the science materials cleane .; neatly packed;

6. Do teachers have a year-long sciefice program of at least four sci-
ernice units including at least orie biological unit; one physical sci-
ence unit; and one earth science unic p-~anined for their class?

7. Do teachers have z yea- . healcth education program which uses
kits, texts, aid project . - sote gosicive heaith swareness?

SAFETY

1. Are proper safety measures tsken rienever each of the following is

used? Fire; Glass; Animals; Chemicals; Electrical Materials;

scieiice ‘lassroom?

3. W1th1n ten seconds, can the teacher gain completa attention of stu-
dernts? T

H

iNSTRUCT16N

5. Do stuients intelle-~tually macipulate ideas as well & physically

man1p|iate materiais?

6. Is the téééﬁéf more likely to be im the role of @ guider and ques-
tioner than an inforration giver?

tion seeking rather than the core of tle science prcgram7
8. Do students do independe:  :brary research related to science?

9. Is adequate instiuctior i spent on science?
10. Are plants and animals well c.red for?

11. Are outside speakers rerris ting various icience related careers

part of the instructiomil program?

12. Dc teachers assist s-ucents in recognizing the relevancy of s ience

concet.s L~ daily living and to possible future career areas?

tal
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¥

ERIC

Aruitoxt provided by Eic:



Q

ERIC

Aruitoxt provided by Eic:

Y
DISTRICT SUPPORT
i: 1 the support from the Science Resource Center adequate in the fol-

1
towing areas? Delivery System, Unit Content; Equipment; Unit AV
Support; Training,; Special Requests

STUDENT PROGRESS
1. Do 80% of the students reach the individual unit g-als set by the
t eacher?

level?

11 bined with continual revision
insuies relevance, permanence, and that science will be taught.

This constant evaluation at all levels

152

, Responding to community change is a difficult challenge but having the
wit-type format allows traditional update sheets related to community prob-
lems to be added &t any time. The community student profile is not meces-

carily changing although it mey shift from one component to amother at a
given school:. The flexibility of the student activities in the kits helps

teachers to adjust to this change. Resource teachers are also very sensi-
tive to this type of shift and work with teachers on a one to one basis.
Resource teachers frequently ‘substitute in the classroom so that the
teacher can make visitations with 4 master teacher in a similar situation.
We are working to incorporate even more experiences where children at-empt
to solve real problems. The more meaningful the experiences; the more we
believe chey will lead to student growth and understanding. The district

level administration prov®ies both financial and moral support for the pro-
gram. The school administrastion provides leadership motivation and support
for the teachers. i o o , -

In hiring teachers, Mesa's personnel (-~partment uses a commitment *o

viman welfare and progr .- as one of their screening instrumeuts: Th7

not a problem with the vast majority 7 our teachers but, whan " as;
resource teacher and princiy.l of tic school work togethe . vproduce
change: This suppert is vital. Our support modct calls for e uistrict
director and secretavv plus one Science resource teacher and one science
clerk for each high s iool and its feeder junior high and elemcatavy school

(approximately 10,000-11,000 students.) The resource teachers gre respon-

sible for curricuium development and teacher training. The science clerks

are ' ssponsible for crdering -and maintainine materials used in the science

kits. Most administitators in our district are supportive team members as

well. They are viewed by their tcachers as mentncs more than evaluators.
Costs for tne 82-83 school year including _he salaries for all staff

members of the science resource center and all .o materials purchased,
“oth’ consumabie and supplemental; works out tc ~ cost of $z2.89 per pupil

for the 29,069 elementary .udents. As we ntiiiuall - revise kits; we
become more optirmistic about what gou.ls we ca.. cover. In the first kits we

attempted to rovidz.har:ls-on maair i ive kits for students: Since thei .
we have moved om ©o in..ade career ecucation and problem solving goals.

Now we are atcempt.ng to 'make our Kits even more resporsive to local commt:~
nity issues anc to frovide evaluative teraniques involving higher levels c¢:

thinking:

88
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science. trends and current research. It has also been Important to knou

that others in Arizona and natibnwide share our concerns: I believe everv

elementary school library receives a copy of Science and Children: other

protessional journals are used heavily in our Junior and senior high pro-

grams but Science and Children is .definately the most widely read and ase-

ful journal at the elementary level .

Teachers from other districts 4ave begun to use similar programs or compo-
nents of oiurs following on site visitations to our resource center. We
Liave worked w1th tedchers from many othsr dlstrlcts. We are presently
Worklng toward developing unit§ hét _integrate airéct1y with other disoiﬁl

tional movement in thi. d1rectlon ) ‘
If we Wanted the program to fall we would redurp or e11m1u(,c the nun-
ber of science resource teachers and give every teacher a classroom sef of

science books: But 1f you Wanted to establlsh our program”in your dls-“

trict, a visic to a resource _ceriter Would be really importent. Once & dis-

trict had made a commitment to the program, I would ndvise tlein to be siure

that an apr ‘7priate inservice component was availablz and not to attempt an

over~<cht i plementatxon of the program: A district should allow for a

gradual iurnover to the new program as teachers became trained and comfoi-

cable.
The blggnst rewards for teschers is students reacting positively and

suncessfully to the science kits. Teachers. also seem fo appreciate that

much of the g3t her1ng drudgery has been dore for them allowing them more
time for planning and veaching lessons and communicating with parents.
Several Mesa teachers have seceived recognition throughcut the awards pro-
gram for outstanding elementary science teacher given by the Arizona Sci-

ence Teachers Association. Teachers who have been recognized by this group

are Perry Montoya, Nerma Herbold and Joan Goar. Other teachers have been
askrd to present wor. slops at state level science meetings. Virtually ail
of our resource teacbers have -one thlS as well. ;

-

Dr. Gerald Nhkese” Origirai BIre\ror Marnstay and

Insp1ra1Ion of the Program

Dr. Doug arnas "j
Dr. Douy Vance
Dr. Susap Spragui:: Present Director and original resource teache

Sarah Baidwin Tedachers who served in the

Norma Herboid ‘ro:Ating iole of resoiirce science
Jderry Sweitzer teacher. Their vitdal leadership
Charles zoc ar developed our kits, trained
JoAnne Woll tesacher=, a  >roduced special
Ruth _France §rojvctu sucr us envirnnmental
Bob Box education days, schoci camping,
Tom Shustar and care~ project.

Bi:: Smith
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Chapter 8: Elementary Science

By

Roger Spratt

Luther Kiser

\nes Community Schools
120 South Kellogg
Ames, Iowa 50010

~ Located in cantral Towa thirty miles north of Des Moines; the state
capital, Ames is ninth in size in the State of Iowa with a population of
46.000. The ciiy serves as a retail center for a population of 70,000.
fowa Stdte University, with an enrollment of 24,000 and staff of 7,000, is

an integral part cof the community performing major functions in the areas
<€ teaching; resedrch and extension; and providing a proad range of educa-
tional; cultural .nd athletic programs and opportunities for the community:

in 1974 87 percent of the people age tweaty-five or older had com-

pleved twelvs yeirs of school and 44 “percent of those over twenmcy-“ive had
completed four years of college. Almost two-thirds of the persons =icluded -

in the civilian work force were employed in professional; techmical; manag-
orizl, or udministrati e occupatious. More than one-half were employed in
govcrnmeat positions. It would be reasonable to assume that those figures
are stiil representative today. The median family income in 1974 was
$10,126, but is estimated to be over $20,000 now.: A recent Community
levelopment Survey indicstes a projected steady growth for Ames witi empha-
#is on the city's poten*ial as a ciltiral and corvention center;, as well as

a growing health care cente. S o o o
~ The school district k.3 an enrollment ¢ «,;800 with teaching staff
totalling 290. Facilities include eight elementarv buildings, two junior

high buildings, one senjor high, and one specia’ égﬁtézibﬁ facility which
chool district has

serves thirteen communities in ad’ition to Ames. The

been amcng the highest speniing in the state and ‘tontinucs to enjoy good

comruiity support. Ames st:dents are_ well above avera =. with achievement

levels <i standardized tests constantly showing grade .avel averages above

the 90th percentile level. Specifically, the Icwa Tests of Educational
Development results for grades aine und eleven in 1282 found our mean

scores at thr. 99th percentiie on national norms on every subtest and the

composite: lass size varics with an average of spproximat=ly 24 at the

elementary level and virtually none above 30 . ) )
Having class sizes that average 24 sti ‘ents; scee of whom have been

mainstreamed from LD, EM', and ED as well as physically disablgg} classes,

contributes to a heavy ouiilea ri the elementary teacher of science.. Addi-

ti~nally; TAG students =zc also m.iastreamed,; creating further stresses

upon teaching atiitudes.

f?(j
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of whom teach science; some in departmentallzed programs There are

apbrox1mately the same number of math teache serving the K-6 preogiam. A

science coordinator assures articulation of ti.. program K- 12. Oue spscial

feature of the program IS our out‘oor enV1ronmental educatlon prontam wh1ch"

A e g g e e — — g o] s &

7ufSIde the classroom. The program has been h1gh1y successfuI a1d 1s Just

one ‘manifestation of the school's concern for Science educati... for all

youth. Another u ique feature is the Ames High Prairie, a twentydelght

acre living laborarory near Ames Senior High School that is used by numer-
ous elementary clacses for field trips and ecological studies.. Elementary
teachers also use the city parks tiidit are within easy walklng distance of
nearly all eight elementary buildings.

Our_"old" science program consisted of SAPA-Il modules for grades K-3

with ESS and teacher prepared kits for grades 4-6. In addition, some

teachers were still usiag the 1962 text, voncepts in Science: Since our

program lacked a scope and sequerice other than ESS kits being scheduled on

a six-week rotating basis and 5 modules of SAPA-II being assigned to each

grade level teachers really aid niot have a good perspectzve of what was to

be taiight and at what grade level it should occur. The program wes taught

‘exterisively by soime teachers, ‘ess by others; and some for a variety of

reasons did not bother w'th the kits: ©On paper it was supposed tc be a

d15tr1ct-w1de program, Vbut in practice it was more likely to be accom-

pllshed in select elementary bnlidlng and classrooms.

While the prror program was supposed to be a‘ﬂhands -on" approach to

science; through classroom visitations and personal contacts the sciernice

coordInator, along with bulldlng principals; was able to ascertdin that

"hands on scxence was in serious trouble in the Science currlculum If

elementary building;_ h“n we would be hard-pressed to say that classrooms
at the intermediate - 1¢,e1 were really self-contained:
One result of <~ ;e program is that tkere is more departmenta1121ng

in grades 4-6; enaollnf 5 Lo strengthen the coandence and backgrounds of

{.«&r elementary tedc.ic.- while improving science education in more class-

rooms at the elementary level in Ames: A teacher preparing one unit-for

three classes appears to be more erfectxve and efficient than if each

tedctier prevares their own vnits: Self-contained classrooms were; in our

opinion, one readson for the limited use of kits for activity-based science

arid was a resuit of teachers not really knowing and understanding . how -the

kits were to be used: More science specialists helps us solve this prob-

lem:
WiEh the lack of a scope and _seguence, scierce in the elementary

ers. Furthermore; not uaV1ng any definlte t1me allotments for the teaching

of science at various grade levels gave teachers a great deal of discreticu

on what the curriciilum should be and how they would tsach scieace: Thxs

type of teacher flex:bllity led to nuirsrous gaps in an elemertary student's

science education. _Some teachers,rarbitrarliy or otherwice; omitted sci-

ence from their grade level curriculums:

The reed for a new program did not really become aparent until the

concerns of teachers were fInaiiy heard after numerous vis-ts to elementary

Science classroom by the scren - coordinctor. Over and over; u~nichers were
saying, G1ve me tome help:' Tf you asied them whrst kind of help thsy
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desired; they would ihVériébiy say; G1ve me some gu1delihés on what to

teach; how to teach science; and find us_some material that enhances or

encourages the use of SAPA-Il modules or ESS Kits." It was not that they
didn't or couldn't teach science; rather it was that they felt a need to
know what should be taught and for what grade level it was best suited.

This lack of teacher confidence in teaching science surfaced many times.
Elementary principals were,al.o,belng pressed by their teachers to, give
them some assistance with the science curicilum. So, we held a series of
grade level meetings to discuss tlieir .concerns, fnieéds and ideas. Nufiercus
sessions involving curriculum mapping were used at tlis p01nt

) Knowing that students were being shortchanged in their science educa-
tion was an important factor for Roger Spratt, the sc1ence ceordinatcr,

desiring to improve the sciernce currlculum for all students. Hav1ng class-

root teachers constantly saying, "Give us some gU1dance and help, provxded

add1t10nal impetus to make some changes F1nally, -3 few teachers beganeto

say, '"We will help make changes if you will help us use Eﬁé;;ééaufaég avai-
lable to us:." tanding of the t ler " ¢ emma

contributed to the desire to improve our science curriculum ¥-12. We have

A better understanding of the teacher's time dilemma also

ccnstantly expected teachers to teach more curricuium in many areas without

really providing the time for it to succeed:. Streamlining our curriculum

thus really became 'a necessity rather tnan a luxury

PROGPAM DEVELOPMENT;

elementary science. Dr. Luther Kiser prOV1ded the backgrqund fcr our cur-
riculum mapping efforts as well as giving us suggestions for a timeline to

complete our science curricuilum revision. Further, he explained what some
of our parameters might bs with this task. He prcV1ded guidance on suchk
items a&as time, f;nances,,cumrent materlal available and specific teacher

talents critical to this tasi. The science coordinator's classroom visits,

teacher-to-teacher ccntact, and a sanzll group of teachers wanting to

inprove the prcgr&m 2ll served to provide the initiative. for making

changes: Unde*standlng the teachers concerns in llght of their respective

classroom situations aiso played a ~major role iu setting the stage for

district phllosophy Tth developmenta process 1nvolved the classroom
teachers extensively. Much of the work was done throug\ the K- 12 Science
Vertical Committee and subcommlttees spec1f1callyr ,taffed by elementaiy
pursonnel. This verticel committee has represeritatives of every grade
level, a pr’ ncipal and the sciente coordinator.

Our assistant superintendant, Dr. Kiser, spoks to ocr vertical commit-

tee on the basic process of curriculum developmunt Then ‘e State o. Iowa

Science Consultant; Dr. chk Gerlovich; led an inservize session using the

Sc1ence Curriculum Revisi .u Tool developed by teachers in Iowa. Using por-

tions of this currIcuiﬁm t20l, we then began to determine & b=cinning scops

and sequence for our K-12 science program. As a result of these efforts it
was decidad the most serious vroblem  was at the _elementary 1level of
inctsoctica.  Thus; we cenpleted our philosophv,,set three major goals, and

deierwinec the obj~2ctives for the respective grade levels. Then we Set out
J -3 =



Q

ERIC

Aruitoxt provided by Eic:

87

tion in the school curr1culum The sc1ence coordlnator met with all e1ght
elementary bulldlng pr’ ..ipals to d1scuss i*hat type of program We should

huréué _ By unan  n.uis agreement they deci-ied to retain "hands-on' science
‘e blendlng in dppropridte print mate: i41. They each agreed to spend

one day themselves on inservice training - the new program prior to the

.mservicd day provided for teachers. T s 1982, they spent an addi-

tional two houis learring about new nuivition niterials that were written

during that summer. Their continued w1111ngness to Call _upon the services

of the sciernce coordinator when they verceive a rroblem in science instruc-

tion is an added bonu> 111ustrat1ﬁg their continued support:

InserV1ce meetings for K-6 elementary teachers of science were sche-

duled upon completton of each ertIng team's mat errals bclenre vert1cal

meetIngs We establxshed procedures ordering and receiving consumable

materials and began an elementary science newsletter; The Compost,.

wrrtten commhnicatlon to teachers 1n Lhe classroom This provides contvin-

was for teachers flrst, and studentsfsecohg;;”Although this mlght seem,llLe
we are not concerned about individual children, the exact upposite is trie.
From thé beginning wé _recognize that to bring about chaﬁge in science

Therefore, our prlmary goal was: What zan we do to help motivate teachers

:to fcel comfortable to teacb sc1ence9 It seems to be rare to find the

teach;ng readlng Therefore, we felt our program must deal with teachers
as well as students.

"UR PROC. .M

For the most part, we hae xcellent physical aspects for all class-
rooms. The major disadvantag.s would be that many rooms 4re verv small and
lack storagé Fou this reasoh, a major part of ‘our prograu. whicﬁ was the

is excallent. i The materlals and equlpment can be in a classroom on y Wben
they dre needed and then sent to other classrooms. When not in use they

are housed in a central location for the distriCt Eacﬁ teacher has activ-

ity-based klts avallable. but does not need to provxde s¢ :rage Classroom

sets of texts are kept 1n rooms for grades 3-6: Consumable 1ab materials

related to usu of the text can be ordered in ad'a :e and kept in the class-

room as well. Individual teachers have the optlon of haV1ng alumirvm foil;

straws; vinegar; and other supplies stored in their rooms or delivered spe

cIfIcally for a partxcular unit or lesson The cLasrooms are Lot really

Kits aid in that organizatiocn. By hav1ng Rits4 teachers avo1d wastlng

time do1ng preparatlon for science class lessons. For example; Unit &4/7 is
about oceans. The guide provides a map f the world's oceans saving indi-
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&
vidua! teacher tIT7;'4§§§£ fourth grade classes now have a reproducable map
of the sceans. This does not metr every fourth grade teacher will use it,
but it needed it is there The kindergarten science guide contains an

act1v1ty on habitats: : Most primary teachers do have p1ctures of animals,

but it 1s sometimes difficult to find the exact pictures you want or pic-

tures of the cxact size vou want. Now; they have them. Many of the work«

she2t ;-1ges in the first grade guide for science were correlated with other

;:3:‘ﬂiInef; For example; the worksheet on the "Senses" activities corre-

tare: with the first grade reading program. Math skills are also corre-
tated. The guides are being used because they are help: cul to teachers and
motivating for students.

prOJec,ors, filmstrip projectors and computers. Each science guide has a

film review sheet to encourage gathering of 1nformat10n on films for dis-

cussion purposes. Staff,members are involved in Computer classes so—that

 more use will be made of these resources. For example, in the 6/Nutr1tion

writing done this_ summer,,reference was made “o a nutrition piogram for the

computer. Not &all schools have the same scftware, but ‘the direction is

given for teachers to view the possibrlitxes and use them with their

classes. We chose a text to provide a skeleton or framework of learning on

which we can base all other learning activities and experiences while the

science guides prov1de clarity and conciseness aidiny teacher preparation.

If the students study "astronomy" for several years; what different content

will they have in fifth thac they didn't have in fourth grade? Thus the

guides reinforce the sequentici growth of learning but still permit flex1-

bility; such as use with our classes which- are multi-aged.

Further uniquenes comes [from the organization. If wa chnnge texts,

Each elementary schooi has a media center Whlch is equipped with f11m

many of the guide activities can be quickly reroded and rearranged for sup-

niemental materials for a _different unit o topic ~ For example if a

teacher wants to use the solar ovens which ar» sriilakle, the teacher might

offer experiences during a study of energy or rutrition. If the teacher is

working on growth in investigative skills, “k*imight compare solar ovens to

ccnventienal or microwave overns. Another pos=i--ility woul. be using solar

cve- 3 to prepare food for a class party. The ‘xy“e*tron. - use of solar

o‘pns could be rearranged in the guide, dens *.'> apcs tnecher 1'se and
nced. . )
A maJor task in our ptogram was for the science coordinator to develop

th2 K-12 science budget: This means that the best use of money has been

.ade availabie to particular schools and classroom, As a result of this,

we have xcclient materials--including microscopes,. hkuman torsos, and

balanceb dh:ch are not always in elementaxry schoois. Ti»» science coordina-

tor is only svailable on i two-fifths time basis but ..es visit classrooms:

and s available daily frr professional assis.ance. Roger alsc serves &s

chaivp:.son of the Sciunce Vertical Comuittes (K-12), orgauizes service emd

ma nt:nance of equipment, and pruvvides direction for staff. We also have a

staif membar Who wovks part time dcliveriug and retnrning sciencs kits- and

oriuer district meter: 's v ‘<h are hcotused Jioa central storage building and

aice available for any e.ementary teachei vpcn request The science coordi-

nitor als. keeps mat~rislt in good vepair so that initial cost is not
waited. ' o S
Each teschzr has a <eauner's manual for the text and a scienre guide

wxitton for chat grade Jevet by our district writing team. I additicn,

teacners jn grades 3-6 hsve ciasroom sets of texts and a copy of the text's

‘94
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activity book éﬁd evaluatlonﬁmaterlals‘ Each ‘teache: also has the ption

of requlsltloning éﬁd storlng consumable materlals for the yeéf 1 ééﬁe

ers handle thoir hands-on lab experlences in a_variety of ways; based on
thelr room assignments; particular students; and teacher preference. Most
teachers encourage students to help arganize their labs and be responsible
for the maintenance and use of their-materials. The guides recommend that
clean-up be a part of the studen% s investigative experience.

Our sciefice guides, written by teachers, provide: i
*Goals aad objectives for eacli unit of study providing giidelines

for what content should be taiight at each grade level, allowing

for our diversity of multi-aged classrooms and malnstreamed chil-
dren: 27 '

-*Correlation with kits in a unit of study. Study guidss are

given for some of the kits: In other cases; only suggestxons to

5. use the kit are given; and teachers' guides are avzilable with
the hands-on materiais.

*A i%’éi{is summary chart for: safety, nutrition; dental health,

opment. Thls cha*t d1rects the teacher to other print_ materlalsJ
models; prepared kits; and a variety of sources available through
media centers or the central storage building. We have already
revised nutrition intc a separate secticn, and have plans to

o3

Information on the use of microsmspes, metrics films, and other

cross-~rade level information:

Our General Goals are for ;students to:

. Apply sc:ence processes as a part of basic learning.

Communicate knowledge of natural pbenomena:

Use scientific knowledge in comprehending the impact of science
and technology on the individual, culture and society.

In meeting these goals many units focus on human adaptatlon and
futures For example, our energy Unit 6/7 deals with decision making about

energy issues while Unit 6/Nutrition has an acti: Ity on world. hunger

Sixth graders chose representatives to attend an "I'll never Smoke" ciinic:
P

Representatives share informztion with their classmates as part of Unit
6/1. Urit 679 deals with pcilution. We have role-pilaying activities
relating nollution to our district's water source. Each guide has inforwa-
tion on huuan growth and development; safety; and substance abuse.

O
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All the .ctivity-based kits and many cf the activities in the science

guides emphasize inquiry sk’'lls and prvocesses. These activities are an
integral part of eact unit or topic of study. The guides alse provide an
infusi®n  of curriculum dis iplines: For example; observition of animal
movement' in Unit 5/1 is relarad to a language arts activity on proverbs of
animals; stressing literal and figurative meaning. Unit 5/4 on'the human
body has an activity on skin and fingerprints. Suggestions are made for &
follow-up activity withk "unknowns:" Umit 5/2 on matter has several activi-

ties involving -consumer research and recording of data. o
The guides .provide exawples of careers as well. An_awareness for the
teacher triggers individua!l §§Pivitieé and experiences. Unit 5/9 on plants

has students investigating career possibilities with plants. Unit 6/2 on

microorganisms has a deductive reasoning activity which provides insight
inte the role of workers at the Center for Disease Control. Unit 2/1 has
students dealing with viewpoints of_ agricultural workers. Students have
ecology experiences with all-day field trips to nearby facilities and con-
cerns for the environment and environmental careers are dealt with at all
grade levels: o ) 7 ‘

"~ teachers make good use of the local rescurces in providing a curricu-
lum relevant to our community. Ilowa State University provides many oppor-
tunities for expertise and activitiés in the guide stress many experiences
meaningful for students of ‘mes. For example, energy units asks students
to figure the electrical raies for our city and monitor ways they conserve

energy; encouraging an activity with parent. involvement. In another unit,
students <re encouraged to play "soybeans', using a crop for our Aared.
Unit &4/& on minerals, rocks, and fossils encourages a field trip to a local
area to find bracliiopods dating to the late Paleozoic Era. ‘Unit 3/4 deals

with simple machines and tiiose used by school workers.. = S
Because the framawcrk involves a text; the curriculum guides are

organized around a problem-centered approach rather tlhian a topic-concept

core. However, the activities and experiences whici. reiate to thc concepts
are problem-centered. The continued emphasis on relevant hands-on experi-

Inc: -dual teachers are greatly encouraged to take the students beyond the

ence structures the science and provides for diversity and op~n-endedness.

conci-pt or skill and into applications. "How does this relate to. . ." is
a w-jor part of our Science program. )

Our classrcoms at the elementary level include students i wnStreamed
from mentally disabled rooms and emotionally disturbed self-ciatained

classroom, Talented and gifted student and learning disabled students are

‘jnvolved in pull-out programs; so usually Chey also would be_ in the science

class. Students leave for band lessons; speech therapy, and guidance
counselor visitation as im any school. For these reasons, the science

giides are floxible, prcviding materials to be used as worksheets, learning
cefiter materials, lab station references, make-up, and work summaries. The
guides are extremely helpful in reducing teacher preparation time so that

direct coutact can be made with students. Lessons include optional and

rsl:ted learning experiences to meet individual differences: .
Teachers are erncouraged to provide a variety of learning experiences
and activities were Writien so that the materials in the guides’ could be
useG ir large or small groups or with individuals. However, the organiza-
tional j¢ttern for the teaching method is as diverse as our teachers. Many
of our +sachers felt the "alphabet curriculd;" such as our ESS Kits, by

themselve~ did not always coincide with our understanding of Piagetian Psy-

57 96 . er
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chology. We feel our "new " program better meets all developmental areas

of our chrldren of _course thxs must be assessed by 1nd1V1dual teachers

more specxfxc Educational Goals. Our Educational Goals include enhancing

student:
Confidence

“from a feeling of self-worth
%fram haVihg oride in work well done

E’ci'm'p’éi:éﬁt:é

*1n readlng and ar1thmetlc SRlllS o
*in skllls of communication of 1nformatlon, ideas,

*in use of concepts and ideas of mathematical, physical,
natural, and soc1al sciences
*in ablllty to 1nteract with other people and with the

total environment

*in abrixty to gather and to evaluate ideas and information

from a variety of sources

*in ab111ty to apply knowledge and ideas both to new and to

routine situations

*in one or more individually developed talents, 1nterests or
> skills

Compassion

%to listen with understandlng to 1deas of others
*to respect assoc1ates at home, at school everywhere

*to be SEnSltlve to the needs and desxres of others

*to be aware of thé effect of actioms on our physical and

natural environment

*to behave responsibly

Curiosity

*for always seeklng 1nformatlon and ideas--for llfelong
learning

fﬁor questlonlng 1deas and concluslons of others

*for understanding the effects of new events and ideas

*for finding a logical explanatlon for a problem

*for predicting and evaluating the probable effects of

_own effort and those of others

*for developing interest in the arts and humanities

g7
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Creativity

“1n developlng a new synthesis of skills and ideas to express
feelings
*in combining ideas and information to extend knowledge and
corpability
From the beginning, we recogniz-? that to meet these goals and to

br1ng about change in science learri-p we Wouid first have to bring about

chanige in science teachlng Theretc sur primary goal was: What can we

do to help motivate teachers to € : (omfortable teaching science? Our

program is designed to provide a var .¢.v of act1v1t1es to encourage teach-

ers and students to apply information towards vacious scient1f1c, personal

and social concerns: Further,; the curriculum evol ed in the correlation of

science educatlon w1th other learnxng experiences which children have

growth in problem-solV1ng skllls Through other act1V1t1es, such as ecol-
ogy field trips (project ECO), conservation camp (for sixth graders), and
participation in energy a&awareness days, we are emphas1z1ng a balanced
approach to the trad1t1onal sciernce dlsc1p11nes and at the samé tlme,

sc1ence soc1al issues:
In most cases teachers are the pianners of the lessons while "Where

have they been and where are they going' are the respons1b111ty of the dis=

trlct and 1mp1emented by the teachers. However; individual iessons involve

a VarIety of student part1c1pat1on and input. Labs provide the opportunity

for students to crganize their materials; control _and manipulate their

variables and record their data. Viewing films involves discussion after-
wards. Satellite areas of study or divergent paths to be pursued are ini-
tiated by either teachers; students or both. Individual students are eval-
uated twice a year on progress in areas siuch &8s relationships to peers,
relatlonshlps to adiilts, control of behaV1or, direction of learning, use of

class t1me, and self control 1n) formal and 1nformal sltuatléns These

to work together in teaching/learning task organization, commitment and

evaluation. @
Teachers are encouraged to do the1r own planning and organizing of

Sc1ence experxences to meet the needs of the1r students The teacher whb

will probably use the science guides a great deal The more experrenced

teacher will use the guides as starting points for units; but adapt -for

both teacher and students needs. For example, the teacher may think, "Oh,
great. This gives me an 1dea However, I want to combine these two work-
sheets and add an activity that I've been th1nk1ng about. That teacher

would then produce a related experience that had a foundation in the' guide

but was made better. The beauty of the whole system of the gu1des is that

they are des1gned to be added to and taken from, as well as organized to

engourage firther organization: Worksheets are coded for easy access:
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Three-ring binders with papezs written on only one side provrde for easy

lellng by topic. The guxde is not the curriculum through; our currxcuinm

1s the dynamlc 1nteract1on of a conscientious teacher, the ideas in the

important to the program. We look for eVery Oqurtunlty to provide multi-

sensory and multi-source learning experience- ia our elementary science

program We want teachers to ask questlons wh ch ~tlmulate and provoke

of act171t1es and hav1ng a var1ety of experlenes{ They cotild Jtlntly or

1ndepenoently be dong any of the following: reading from a text. doing a
lab activity, viewing a film, having a discussion, organizing a projéct
shar1ng a reference, or llsten1ng to a speaker The key would be varlet

some other day Some common threads weav1ng through our d1vers1ty woulu be
v1s1ble however: * Students would probably be doing activities related
to a srmriar general topIc For example, if the fourth grade class is stu-

dying light energy,; some students might be mak1ng kale1doscopes while oth-

ers are researching astronomy theories. The next day, they might all be

invovied in the ESS Optics Kit. While the general topic would still be

light energy the experiences would have ranged #om concept emphasis with

reading to a process/skills emphasis with the kit. In addition would be

the fun, mot1vat1ng proJect of the opt1cal 1nstrument The ‘next day stu-
cerns of a classmate who is v1sualIy 1mpalred

Ind1v1dual students would be encouraged to d1vergef1nto other areas
boards torfurther learn1ng during the1r half day w1th the TAG facllltator
Other students in the classroom, not specifically identified as TAG stu-
dents;ralso have opportunities to plan and carry out related activities.
Some might ehoose to ugse light energy topics in creative writing or inves-

tigate solar prIntIng .

Most of the student actIVItIeS would have been suggested In the teach-

er's manual for the text; in the activity-based suggestions, or the dis-

trict science guide. However, not all would be. Teachers are encouraged

to use related activities and learning methods which meet their interests

and abilities; too. .
On-a daily basis teachers w1ll be do1ng a variety of th1ngs as ‘well.

Sometlmes they are setting out lab materials; other t1mes they are listen-

ing to discussion, showing films, giving instructions for long-range pro-
jects, setting guidelines for a group dctivity, a&asking questions, giving
answers, or trying not to give answers! ) o

The teachers let the studatts do much of the doing. In this aspect
the teacher is much more a faci. tator of learnlng than a dlspenser of
knowledge The teacher may decide that a debate on alternative energy

sources is a meaningful act1v1ty for a class but the students do the activ-

ity: Although the teacher mxght have materials available in the classroom

for reference; students are encouraged to find much of their own informa-

tion. There are a few discipline problems with students working together,
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a few 1nterrupt1ons at the door; and a few students absent There are aiso

‘a few students who are showing more positive leadershrp,,ﬁs‘ng research

skills who never did before,; and many students who say, "This is neat. Can
we do this again?” »

Teachers avoid doInc the same th1ng every day Thé téxthook is not

meant to be used as a ''read; write; read" kind of learning. The -cience

guides provrde a wealth of suggestlons for 'do1ng kinds of act..jties.

Creative dramatrcs, art; movement; math; and interviewing &re all invovled

with science as the focal point. Sc1ence thus becomes a search for know=-
1edge_and_sk111s, not just a closed pathway through the known facts. Time
for science 1is very 1mportant It is not so important to know how much

time is allocated for science 1nstructlon as it is to how effectlvely we
take advantage of the time available. If we m1n1mlze the amount of prepara-

tion time needed by individual teachers, wWe tend to maximize teacher effec-

tiveness in our science classes. This reduction of preparatlon time 1eads

to more time and greater teacher confldence in the teaching of science;

consequently; more teachers feel comfortable in teach1ng elementary sci-

ence. We recognize that there is & wide range of teacher competency and

interest in the area of science teach1ng at”the elementarvwlevel The
establishment of our 1mproVed program capitalxzesWonithe strengths of our
teachers ‘and students and works for ways of making science experiences

meaningful to all.
New teachers in our program need good management skills and an inter-

est in organizing 1deas, materiais; and equlpment for effective educational

de11very systems. They should have training in a wide variety of teaching

sk111s and strategles For example they should have some background in

‘tloning techniques: Ultimately, they should have 1nterest and confldence

in their profess1ona1 abilities in teaching Science. We be11eve that con-

v

fidence comes as a result of knowing that there are vast amounts of

resources available to_ assist teachers in the teach1ng of Science In

other words, they should be able to make use of whatever resources they

>

outcomes _ and successes. )
Health/Science teachers follow each of the seven currrculum guides

(K- 6) in organizing scilerice experiences for their students. :While time
spent per week varies, suggested district time allotments are:

Grade K . .

No allotment IIsted', science exper1ences continie to be woven

-into all the children's activities.

-

100 minutes per week for spec1f1c instruction, with interdisci-
plinary activities encouraged.



Grade 4
15& minutes per week for specific instruction, with interdisci-
plinary activities encouraged: :

Grades 5-6

teachIng staff and central offlce adm1n1strat1on. Thus, 1t was not a de01-

riculum ‘areas. This shdring continues to encouragefthe full part1c1pat1on
Tf, tne”entlre K-12 professional staff . Sééing th'Eir inp”ut bear fruit

allows for a greater. variety of mater1a1' to be prepared and for expecta-
t1ons to 1ncrease and reflects a def1n1te commltment on the D1str1ct 's part

EVALUATION

Student 1nterest 1s positive. Although our new program has not been

efice as .an area of study Students are on a non-graded system in elemen-

tary and d graded system beginningy in junior high. Science_ is required in

grades;7,78 and 9, and cptional in 10. About 90 percent select biology in
tenth grade, although it is not requlred Approximately 50 to 60 percent

enroll in ph&srcs, 50 to €0 percent in chemistry, and another 25 percent in

phys1oa1 science.
Program Evaluation is one of our next major tasks, we often ask, "Are .
we really teaching what we had planned to teach?" This we hope to dlscéver

by developing some criterion-referenced tests and by some in- depth usuage

of standardized tests such as the Stariford Achlevement Test and the lowa
Test of Basic Skills. Using item-analysis of these tests wrii in part;
aid our evaluatlon tasR

uatrons written and shared for all currrcuium areas: Students are also

g1Ven unit tests by teachérs In the upper elementary grades Slnce con-

ifntroduced in a former activity. Some teachers use the evaluatlons Whlch

coincide with the texts while others write their.own tests. Many teachers

do not give formal tests. Our elementary program is non-graded, with nar-

rative evaluations writen térice a year. Many teachers, particiilarly at the

lower elementary level, do non-written evaluations. Written evaluations

include evaluations_not only in the area of concepts, but also in use of
problem-solving sk111s7and studyisklllsr THese incliide observing, record-
1ng, reasoning, contribution to discussions, use of references, and use of

ERIC | - '°
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One of the weaknesses in our current program is that we have not yet
developéd any criterion-referenced testing. If you investigate student
learning based on national standardized tests and national and state norms,
you would find that in the past we have achieved very high scores, usually

in the 90th perentile or higher. But these tests do not necessarily
reflect the success or failure of our new program 51nce they generally are

yedirs out-of-date.
Our gschool district is tryingrto improve computer literacy for all

profes51onal staff and thls may well resuit In the staff being able more

1mprovement of instruction: Immediate feedback from various tests is cru-

cial to the implementation of revisions “in any program. it is highly

important; though, that each classroom teacher develop tests that ade-

quateiyJevaluate the materIal covered In their fespective classrooms Pro-

or may not have learned for any particular set of objectives,
Teachers are evaluated for administrative purposes by the building

principal. Their instructional etivities as well as setting are assessed
on a biennial basis. Because we have a negotiated master contract with a

specific teacher representative group; members affiliated with,that group

cannot evaluate other teachers. If there are concerns relative to the
implementation - of the science program that come to the attention of the.
science coordinator or vertical curriculum committee members, that concern
is referred to the building principal and that individual's observation is

the basis for an official evaluation. The science coordinator fulfills a

maJor role in terms of class visitation and the knowledge of supply use by

iff members. In addition, the vertical curriculum committee, with its

monthly meetings, serves to keep concerns relative to implementation visi-

ble to all staff members: Minutes of that vertical curriculum committee

meetIng are shared thh all building principals and teaching staff; main-

SUPPORT MECHANISMS

Central administration héé m'aaé very ciéar Bstﬁ through comments and

tant. A part- time sc1ence coord1nator has been prov1ded as has the verti-
cal curriculum committee structure for the maintenance of communication

relative to Science. Tangible support can be seen in the provision for

summer writing time for the committee of individuals who developed the sci-

erice curriculum ,8?599,, Aﬁgilding prrnc;balsiihgye shown their support
through tﬁg%QS,IF§TrYEFE training on two different occasions as the new
science program was developed This tra1n1ng was prpvided prior to the

time that teachers ‘who were 1mplementing a given program received their

when teachers returned from their inservice sessions. Erincipals were. made
aware that this program required more work of some staff members, so their
support was essential for the successful initiation of the program in the
buildings.

The - administration has also supported us through a ProJet ECO te&t&er
who drives the bus,,maintains two laboratory equipped semi- trailers,.and
assists tedchers in instriiction for three ecology field trips each year for
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grades 1; 3, and 5 and other grades when schedullng allows. An
Administrative Advisor to the K-12 Health/Science Vertical-Committee organ-

izes an annual one or two-day environmental experience for sixii graders

with optional overnight camping experiences, Classroom teachers provide
1eadersh1p and commun1ty resource people ass1st

Science and Children, The Sgence Teacher, The American ,B,lolog,y
Teacher, and The lowa Science Teachers Journal suport us as wecll, We
currently have subscriptions to Science and Children in all elementary
building media centers. The fall conference of the Iowa Science Teachers
Section of the lowa ACSdéﬁ’iV of Science and regional and national meetings
of NSTA hLave also assisted our program development.

The fall conference of the Iowa Science Teachers Section of the Iowa
Academy Of SCIence prov1ded access. for teachers to see new print material

Science/Technology/Socmty in the spring of 1983 for area teachers. Our
system played an important role in the development of this shortcourse.
As financial resources become more limited, thsre will be artendency

to become static: Thus; it will become IncreaSIngly Important for organi-

zation such as NSTA and the lowa Acaaemy of Science to provide leader-

ship in the maintenance of a dynamic science program for all children.-

Teacher involvement in these and other similar organizations will be criti-

cal to cont1nued 1mprovement of the ‘science curr1culum D01ng more w1th less

from difficult economic perlods
.. There is no formal involvement by parents_in the science program. spe-
c1f1cally However, because Ames is also the locat;on of Iowa State Un1v-

guest speakers Parents are asked to help chaperone the ecology f1eld
trips and to help sipervise the s1xth grade conservation overnight— camping
experiences. Parents are extremely supportive c¢f science and education in

this communlty and the elementary schools erncourage thlS contact. Parents
not involved in the university alsc act as resource people for various

units of study and topxcs of discussion. Attendance center parent-advisory

groups and positive communication through media help parents and schoois

work together:

- AN EVOLVING PROGRAM :

) Since the science gu1des were written; we already have had another
writing team prepare materials on nutrition. = The next objectlvefwlll be to
updgjye the health area of the guides. Following that, we might develop

sections on_energy or, computer software. l{gwevér, the guides offer the
format for future adaptations or adoptions. The Science Vertical Committee
is also ran 1ndicator of what needs changing and how. Members “have

tricity or space exploration. We hope we will do more with The Compost

"as a means of encouraging teachers not on the past wr1ting teams to write

up an activity or learning suggestron that has been class-tested and submit

it to the district to be shared for air attendance centers: Teachers have

¢ c
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asked for more grade level meetIngs tor share concerns for 1ntegrat1ng or
1nfu51ng the curriculum: The organization of the guides is be1ng seen as

fiecessary management part of teaching. « Many teachers are .asking for

[T

similar coded organization for language arts and social studies.

The science program can easity change with student need. It also is &

toundatlon to meet teacher ‘need: There is no way 1t can fall as long as 1t

students It is baslcally a program that can meet te-~cher and student

needs because it provides both framework and flexibility. Jt encourages--

-by 1ts desxgn and management--lnvolvement investigation, and_ interest.
Our program would fail though,; if we were to stop monitoring the program

and remove the K-12 vertical Health/Science Committee structure. Eliminat-,

ing the position of K-12 Health/Science Coordinator while removing the

obligations of elementary principals in visiting elementary. classrooms
would also do great harm. Qur science aide, deliverirng materials and

equxpment is also critical. Subscriptions to professional Journals such

as Science and Children, The Science Teacher and The American Biology

Teacher would also lower our quality &s would ellmlnatlng funds for the

purchase of new print materials and equipment. We would also have trouble

if class size at the elementary level 1ncreased much beyond what it is now:

Our teachers feel- that with declining enrollment in our area that

class sizes may have to be 1ncreased The science program will certainly

aid reassignment .of teachers and classroom teachers who continually find

the demands on the elementary teacher to be, at times; overwhelmlng Help-

ing teachers budget their planning tlme is literally sav1ng dollars as well
as meeting more student needs. However, smaller class sizes; part1cularly

at attendance centers where there are mainstreamed students; would allow
for more to be accompllshed Although rooms are adequate, much more flexi-

bility in kinds of 1earn1ng experiences is possible _ w1th a larger room,

better storage,iand empty "nooks and crannies" for small groups to use,

_More inservice is needed for our teachers to grow in use of questiOn-

ing and inquiry techniques for higher level thinking skllls Testing

should not just be recall and we need to do more with cr1terlon referenced

testing. This year a comparison_ i§ being made between two kinds of stand-

ardized tests. This type of 1nformatlon will provide greater insights as
to future needs ) <
Project SyntheS|s had not been developed when we were start1ng our

guides; we would like to emphasize these goals more. We feel we have a

tremendous start with the concepts and process/skrlls, but we need to carry

it much further--w1th better application to a human/issue-oriented curricu-
lum. We need to evaluate our talented and gifted program and provide more

for the spec1al eduaftion studernts in our classes. We are aware of areas

in ‘which we are weak,; and need to provide financial support for continued
development

Our science vertical and a spec1al health comm1ttee also W1ll be look-

ing at health texts for possible adoption to update our health portion of

the science curriculum, Some teachers have asked for more fiodels to be

used in the district check out system. Money needs to be allotted again
for consumable materials and supplies. All budgets witl probably be cut

this year; but we need to encourage experimenting and 1lab Investlgatxons
and often supplies are needed 7777777777
We hope to continue to strengthen elementary prlnclpal s leadersh1p

skills and prov1de theii with riew science curriculum information on a regu-

| Y
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lar basis. We would like to reduce the number of students pulled out of

science classes for spec1a1 riceds or othér legitimate reasons We need a
Hew district pollcy requiring elementary pr1nc11115 to visit classes for an
entire day, cne day per week, resulting in a greater administrative aware-
ness of the needs of teachers and students regarding health/science.

One of the major budgetary needs for the next few years will 1thlve

some newﬁhealth/%c1ence curriculum prirnt matexlals and adequate time during

the academic year and summer to coritinue the planned revision and update
for atll aspects of the K-6 health/ science curriculum. We are in the 1n1-

tial stages of rev151ng our health portion of the curr1cu1

meetings have already been held relat1ve to changing the emphasis from a

kngwledge perspective to one of '"preventive personal health care." The

fact that the eiementary school nurses are willing to become 1nvclved in

curriculum revision is another example of how they view our current scierce

‘program--a program designed for teachers that u1t1mate1y and effectively

benefits the student learner: Becilnlng resources means that We must con-

tinue striving to make more efficient use of those we have: Therefore, it

is imperative that we pursue diligently the task of helplng teachers becoie

effective in the classroom with student 1earners It is an awesome task,

but one that will be focused on by the continued involvement of the total

profe551onal team.
By providing inservice training for botn teachers and administrators

when the new science program was adopted; and through continuatl foilowup
and support from the time .of the program's implementation, we have
attempted to involve our professionals. Elementary teachers will continue
to be involved on the K-12 health/science curriculum team for input to
resolve management mater1a1 or other concerns, as_ well as ga1n profes-

discussions will improve variocus aspects of the science curr1cu1um such as

energy; heaith; technoioglcal advances and the concerns of society in gen-

eral: Teachers will be encouraged by reallzlng they are rnot tedching in

isolation from each other or the administration. Strengthen1ng the total

team concept will resuit in better edtcational de11Ver9 to the student

learner. This all will involve some joint meetings with other curriculum

area teams : o
The use of bu11d1ng team meetings is another important aspect that has

helped to disperse information and ,to gain feedback from the practlcxng

classroom professional. Much of the leadership for continued inservice

training is evolving from the science coordinat. v and the K-6 curricuium

~team members Thrs mutual shar1ng of concerns and 1deas generally leads to

of our program and 1ts spec1 1ed goals and objectlves The ablllty to
revise our health/sclence curriculum withotut having to start from ne

beginning is also important. Our curriculum guidgs are .designed for cons -

tant rev151on

Teachers aiso must adap- to change, for sc1enre is ever- changlng It

is difficult for some teachers to glVP up" a soec1a1 topic or unit of

study. We encourage teachers to charnge through sharlng their interests and

abilities; but this must be done without destrovlng the scope and sequernce

of the science curriculum. But,; teachers shou’d be encouraged to add and

delete from the science guides for it is hoped that the guides will encour-

age greater creativity on the part of the teacher to meet individual teach-

er/student needs. And; what one teacher learns should be shared with the
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district. Through inservice, continued written communicationf and the
process of committees, it is hoped that this growth will continue.

Since our curriculum allows for improvement on a regular basis; we

feel that new demands placed on schools by society may be incorporated into

_ our program with a minimum Of time and expense. We have the potential of

improving instriction for students Without having to completely overhaul or
upgrade. The system allows for all demancs, infusion of new trends or
ideas by involving thi teaching staff in the entire process. The designing
of activities that 1 nd themselves well to other disciplines find favor

with teachers becaus they lead to greater efficiency in the delivery of
district goals and objectives. . :

We are pleased with the development of the program at this point in
time, byt we also trust that our structure will allow for continual evalua-
tion and development as new information comes to us; either from the scien-
tific community of from the needs of our students. Specifically, we

. believe that health/science education is a means to an end rather than an

end in itself. By this, we mean that student learners should be able to
use information, skills, and procésses to solve issues that might be a part

- of their total environment: We want learning experiences to meet the vary-

centers’ in our district. Our grade level emphasis is on activities which

correspond to other curriculum areas and disciplines. We have developed a
coding system for easy access and refiling of pages to minimize teacher
management problems and a variety of activities to motivate and stimulte
science teaching/iearning. The program already includes plans for continu-
ally improving our offering of meaningful health/science experiences for
all students. It is highly important to our program to continue the use of

teacher talents and skills for improvemernt of the health/science curricu-

tum. Involving teachers in all aspects ot curriculum development is cru-
cial to our success. - ,

'As adresult of the Search for Excellence in Science Education for the

1980's, action now may well result in significant improvement in science
during the next decade and beyond. We feel sharing of ideas in any manner

possible will be the basic ingredient for the success or failure of science
education in the future.

‘University and college professional staff desperately need to re-es-

tablish rapport with public and private school education. Leadership comes
from the top--this appears to have been lacking in the past ten to fifteen
years. However, there are indications that this leadership is beginning to
evolve into a dynamic rols. We look forward to a new era of science educa~-
tion leading to improved learning for Students; an era in which we expect

to provide impact as wall.
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. Chapter 9: Lower School Science

By
Margaret Harrison

Porter-Gaud Lower School
Albemarle Point

Charleston; South Carolina . 29407

Charleston, the maJor urban center of the South Caroixna Low country,

has an estlmated population of 275,006 and all socio-economic levels from

extremely poor to extremely weaithy: The cxty is famed for its beauty--its

outstandrng colonial architecture; ‘its many restored mansions; historic

public buildings and churches, and its lovely gardens It is an industrial

center surrounded by rural agriculture. There is a navy base and an air
force base as well as several collegés--The College of Charleston; _The

Cxtadel Baptlst College, Tr1dent Tech and thé Médical University Complex.

er-Gaud; a prlvate,,Eplscopal coﬁeducatlonal school open to students of
any race,,crééd color or national origin. The .campus sits on Klbermarle
Point, a 70 acre site over-looking Charleston Harbor. Seven hundred sixty
students attend three distinct 1nterrelated s¢hools—-the Lower School

(gréaég 1-6), the Middle School (grades 7, 8), and the Upper School (grades

9-12). Each division has fts own administratlon, faculty, and facilities:

All buildings are connected by covered walkways:.

 The Lower School is further subdivided into the self-contained Primary

D1v1s1on ‘with grades 1-3 and a dcpartmentalrzed Elementary Division for

grades 4, 5 and 6. These divisions are housed in the wings of an "L

shaped building with the principal's office located at the juncture. With
two °E,EEFQ§,SEPE}9“S at each gféaé level there are 8 primary teachers; 8

elementary teachers, and 2 art, music,; and physical education instructors.
The school's phyS1cal 1ocat1on offérs many opportunitles for field

studies. - There are extensive grassy areas; a memorial garden, acres of
Spartina marsh bordering the property, and a fresh water pond surrounded by
hardwoods . The two sorcer fields dre excellent locations for nighttime

astronomlcal observations.
~ The current program began in 1975 in grades 5 and 6 and expanded to
1nclude grades 1-4 in 1976. It replaced a typical book- -oriented program

using the 1972 ed: tion of Modern Science by Laidlaw: While our program

has changed, classrooms in grades 1 through 3 have not changed. Under the

old program, students in 5 and 6 usad desks, now they sit five at a table.

,Whlle grades 4 through 6 used to share a large bookcase for display of

scientific material; now there are_areas for hands-on materials, balances;

boxes of electrical materials, salt and fresh water aquaria; terraria for

small reptrles and ampHibIa and an observation beehive. Bookcases in 4-6

now hold the texts used at various times during the year as well as field
"



guides and other interesting science bocks. Under the old pr
classrooms were quiet pla.es where students read; filled in worksh

answered questions; watche’ .h: teacher do aéaahstfatiaﬁs; and took w

tests ~ Now sc1ence classruoms may be very n01sy, ‘with students
incorporate ‘new materlal as they are now; our principal recognized
‘'students were not very excited about science. She had heard enthusi
reports of a laboratory science program at a local school and want:
implement a similar program. With this in mind; I was hired in 19
teach 5th and 6th grade science with the challenge of setting up an in
tive elementary science program.

— [

e OUR BEGINNING

My soiirces of inspiration for our program came mostly from my ex
ences as the Curator of Education at the Charleston Museum. There, I

SclénCé Program for grades 5 and 6 at Nat1v1ty Parochial School I mo
that program after one begun by Mrs. Sara Dillard in Clover, South
tina: N

Many of the other exemplary programs cite their science supervisi

a critical aspect of their innovation. We do not have the services
science supervisor although I serve in that capacity for grades 1-4.
a masters degree in Zooclogy and college teaching experience I find th
strong science background allows me many opportunities. for creativity.
~ In the spring of 1974 1 attended a workshop in Clover where .Mrs.
lard explained her Title 1I1 pilot program and classroom management te
ques. I was impressed with her use of a daily journal and the importan
reading’ the text only after a first- hand experierice W1th the subject
also talked at length with Mrs. Alice Llnder, our State Sc1ence Corisul

She pralsed the Elementarv SClérioe StudV (ESS) programs and explame«

Necessary inexpensive supplles from various sources; and use approp.

teaching strategies to have one of the finest elementary science pro;

available: S e B -
In the summer of 1975; after deciding which units of ESS woul
téﬁght in the 5th éﬁaﬁﬁthﬁgréaés; I mehﬁ through catalogues and ordere:

necessary teacher's guides; kits; supplies and equipment. The foll
summer I went through the same process for grades 1-4. After I experis

storage problems in my own room; I designed and built a long counter.

cabinet space beneath and book cases_above. _ In the fall I ran a worl
for the teachers. During that workshop, I,fémiliériZéd the teachers
the major aspects of the progrdm, stressing the importance of tei
enthusiasm, preparation, organization, student evaluation, and sti
behavior. We worked through the beginning activities of Kitchen Phy
an ESS unit taught in 6th grade.  We compared teaching strategies, gt

and science content of this aCt1V1ty to one suggested by David P. Butt

Teaching Science in the Elementary School in which students attemp

memorize a list of nonsense words: It was & soccessful session: B¢
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thetrworkshop,, when the program was first discussed, teachers were not
ovcrly enthusiastic and two were qulte négative ) Aftér thé ﬁorkshop, thé

Dur1ng my entire time Porter-Gaud the school administration has
provided both ,Vencouragemen?and support - and Hhas dpproved every bidget
request. For three yedrs the 4th through 6th grades came ‘under-the high
school department where I had as much cooperation and support from the sci-

erice chairman as I had from my principal. The teachers have. been very
cooperative as well. s

In the summer of 1980 I received a letter from the Boardrof Trustees
of the school commending me for the science program and my work w1th chil-
dren in the science clubs: Such recognition and support has really made a

difference: In addition I have been permitted to have science clubs during

my free or study hallbperrods The administration has always permitted

scheduie changes when possibile for field trips or guest speakers.

There is nothing unusual about our physical facilities: My 5th and

6th grade classroom is almost square, approximately 8.3 meters om each

51de Our f1ve laboratory tables are usually arranged 1n a fectangle but

" work area. . My desk,; usually in the back of the room away from traffic, is

rarely used. There is a bathroom; windows;:and a walk-in closet. In this
closet I keep all,ohemlcals, the.mlcroscopes, insect and dip nets and mis-
cellaneous large pieces of cardboard. On waist high cabinets by the door
‘dre a marine and a fresh water aquarium. Thefe are-three bulletin boards,

one sitting 611 the éhalkboai‘d ti‘EY, bﬁé GVéi' thé 'cab’iﬁét with Eéﬁéﬁa and

these In addition I always put p1ctures out51de my door and in the bath-
room: On the long counter there are usually aquaria with either a V151ting

lizard, snake or other animal; two dissecting microscopes; two balances,; a

hotplate, and; toward my end; the overfilow from my desk: In front of the

- windows IS a long counter composed. of old dressers (four drawers each)

" which were nailed together. 1I ‘use the drawers for storage and on; top of.
these are usually plastic basins containing turtles as well as shoeboxes'
with supplies for.the current 5th and 6th grade units.

“In the other classrooms there is adequate storage space and most have
good light for growing plants. All rooms; with the exception of twp; have
attached bathrooms and thus have a water supply quite close. With' the
exception-of these two rooms the others are all identical  in size to the

. Our equ1pment is ordinary as well and What we don t have we sometimes\
Arow. The Lower School owns five second- hand &0 compound microscopes and

two dissection mIcroscopes In addition we have "on 1loan" from a local

college six very old but usable compound microscopes: We also‘ have two

—— ——— i —__Z PR it .

movie projectors ‘(ome new; one very old); a sitide projector; and severail

film strip projectors. I also have access to the high school telescope.

Our original start-up cost for grades 1-6 ws $1,600. In the primary

division the cost per pupil last year was $1.50. In the elementary divi-
sion the cost per pupil was between $2.50 and $3.50. Last year, due to the
escalating cost of_ supplies; all materials for science clubs were not
included in the biudget. Instead a small fee ($1-$5) was institiited for:
each. club to cover. all supplies. Units are supplemented also by Weekly



104

up. Students always have access to the beehive, dissection microscopes;

balances. field guides, and any equipment they may ask to use. In other
classes materials are distributed in various fashions depending on the

unit. Other teachers always have access to any equipment or supplies in my
room. L o . :
At the beginning of the year I encourage students to bring in shoe*

boxes and babyfood jars and, throughout the year, I request newspaper.

When. var we have an especially messy day, captains get newspapers for their
table before they get their shoebox: If a table is left wet or the floor

is dirty. students have been told they will not have science the following
day. In nine years I have never had to enforce this rule. i

In our room we usually have a number of éﬁiﬁéléniﬁtludiﬁg two tor-

toises which roam the floor. Each table in my homeroom has resporsibility

for feeding these animals for a week. Students have other respomsibilities
as well; they take attendance; record daily outside temperature, write the
date on the board; and do K-P in the lunchroom. B -
Students at Porter-Gaud are bright and very perceptive with IQ levels
ranging from average to above average. Class size varies from year to year
but, in the primary grades, there are usually between eighteen and twenty-
two children per class. In the elementary grades the class size is usually
closer to twenty-five. The high cost of tuition means most students come
from affluent homes, although there are some from average homes and a few

who have tuition loans. For the most part students are serious about

school and realize that they are there to learn. All students seem to like

science very much and are enthusiastic about the class exercises. Parents

frequently tell me that they hear, in the carpool or at the- supper table

about what their child has done that day:- ) , )
" Students usually work in small groups and must learn to cooperate. In

grades five and six part of their science grade is based on this group har-
mony. Although Porter-Gaud does not have truly individiudalized instructiomn,

opportunity for individualized science projects is offered through the

. different science clubs available to the 6th grade.

My goals in science educatiomsare: =
* developing positive attitudes toward science
# instilling respect for the natural environment
% stimulating rational thinking ,

# encouraging students to consider some phase of science

o as a possible career choice: o o o )
These stated goals are very different from the implied goals I found when I
arrived. When I first came to Porter-Gaud; science was another reading
class and one of the least liked subjects. Now; it is the most popular at
all grade levels: - S - -

~ Many of the students in the Lower School will go on to college and
become the decision-making members of society. It is especially important
that these students have an appreciation of nature and an understanding of
interdependence and cause and effect relationships: Our science program

stresses a respect for the natural environment as well as the future of man

¢
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and his environment: Human adaptation is also central in our emphasis on

problem identification and solving techniques: Through classroom discus-

sion of topics such as acid rain, water pollutlon, radioactive dumping,

land use, and the importance of wildiifs areas and the marsb science-re-

lated social issues become another focus:

Inquiry processes are emphasized as we explore all the basic areas of

science: physical science (motion, astronomy, heat and cold, light, prop-

erties of liquids and gases); biology (food chains; 1life hxstorIes, the

ear; the eye; embryology,rthe cell), and chemistry,’ as well as some mathe-

matics (metric system; graphing). Students use the knowledge gained

through inquiry to identify and solve problems and make decisions: o
Through field trips to the Medical Complex; the College of Charle-
ston s Marine Lab, the Charleston Museum, and many local natural areas I

ence as a_career. . I especially try to encourage the girls.: Every teacher
at our school invites local professionals (many t1mes parents) to come to
the classroom and share the1r expertise

their env1ronment From the f1rst grade, students deVelop responsibility
by caring for plants and animals. In the ﬁth through 6th grades we dicuss

ecology and the importance of clean air and clean water. In the communi-=
ties unit we discuss the hypothetical problems of bullding a road through a
farm: Films viewed during the year stress the need to solve the acid rain

dilema and conserve our natural resources:

Our strategy involves modeling behavior as well. Whenever I take a

grcup of students on a field trip; I always bring along a garbage bag for

our trash and ‘any we flnd glong the trail for we try to leave an area

By taking advantage of the Franc1s Marion National Forest students

become aware it is there for everyohe's use. Many students like it well
enoiigh that their families have returned for field trips of their own.
Many topics come from these trips When ﬁé talk aboﬁt birds ﬁe discﬁss ﬁh?

tina and why even a little bit should not be destroyed. Students don't

Just discuss Issues, they take action Last year the Lower School had

their first bake sale to raise money for local research on the Loggerhead

Turtie He raised $210 in one day. - ‘

als, and my principal. Although I subscribe to ‘Sclencg,and ,Chlldren,, the
school does not. If there is an article a teacher would be interested in;
I loan her the magazine I get many ideas from professional journals I

teach science: I try to present all topics in a challenging manner and

treat children with respect A material-oriented program reflects the

nature of science and allows for much creativity as well:

I think one of the most interesting facets of teaching science in this

manner is the fact that students become aware that data can be interpreted
bl -~
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in different ways. This occurs from first grade through the -sixth. Each

niew hypothesis sparks their curiosity and causes them to ask more questions
and become more flexible in their thinking. When the students can test
their ideas and see which interpretation is best, they have experienced

what a scientist does: A good example of this occurs in the Kitchen Phy-
sics unit when students try to explain why the plain water column is

shorter than the soapy water column. We test all ideas, as best we can,
and finally come up with the fact that water forms a drop faster due to its
greater cohesion. , B ,

When onme reads about an experiment it sounds wery casy; but when a
person undertakes to t.y aa experiment a true appreciation of the associ-
ated problems develops. All grade leveis come to realize that science is
hard work; especially when working with living creatures: Children's '
plants and animals die and they must try to look on with someone else. In
third grade there are often problems with contamination during the unit on
Mystery Powders. Due to complicated problems with the communities unit one

someone's experiment goes askew, an astute student blames it on Murphy.
The fact that resolviiig problems is not easy is reinforced by the material

year, I started having the students copy down Murphy's Laws. Now when

students read in the text. Edison tried lots of substances before lie made
a satisfactory light bulb. . Fahrenheit searched the world to find the cold-
est substance. Biographical sketches support their first hand experiences.

 The success of the program is dependent on teacher enthusiasm. The

attitiude of the teacher fosters “a positive learning atmosphere. In- addi-

tion it is also critical that the students enjoy what they are doing.
"science equipment', even if it is a simple

Children idverto manipulate

eyedropper: In addition there are some children (who may be doing poorly

in other areas) who find they are able to excel in science. This excite-
ment in the children has a corresponding effect on the teacher.

~ The science ‘teacher must also be organized: Equipment and éﬁbﬁiié§
must be kept up to date_and in working order: Equipment must be ready when
the children come to class and distributed and collected in an otganized

fashion. In addition the program needs the support of the administration,
not only financially but also emotionally: It is reassuring to know that

the administration regards science as & subject equal in importance to math

Most of our units are based on the Science curriculum Improvement

Study (SCIS) and Elementary Science Study (ESS). We use & number of . the

* a

Curriculim Outline
Grade | Topics
1 Bitterflies, Growing Seeds; Spiniing
Tables, Changes
Brine Shrimp, Life of Beans and Peas,

N

Light and shadow,; Match and Measure

3 - Eggs and Tadpoles, Starting from Seeds,
’ - Mystery Powders; Primary Balancing
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Where Is The Moon?, Clay Boats, the
Solar System Mountain Formation,
Ecosystems .

5 H Mealworms, Ice Cubes, Heating and

CoolIng, Optlcs.rPendulums, Colored

Solutions; Communities,. Soc1al“Insects,

The Eye, AmpthIan Development Birds,

Turtles; Density

(<20

Kitchen Physics,; Balloons and Gases,

Daytime Astronomy,; Small Things, Metric

System; Astronomy, Basic Chemlstry,
Ecosystems

bit, dur1ng the un1ts, there is student input. No two years are ever
alike. There is no set time to complete a unit and this flexibility allows
students to pursue their own interests. At the end of the school year Sth
and 6th grade students e.aluate the units we cover. Mdst students say they
liked a particilar unlt the most and another the 1east but usually there
are no un1ts they d1s11ke Students also are very 1nvolved with classroom

Mrs: DIllard and Mrs Linder both suggested that students help w1th manage-

ment: I was told not to expect the classroom to be neat as & pin. They

were right; so; while I try to get thlngs cleaned- up between units, dur1ng

units my classroom may be quite dishevéled: Through classroom management I

try to give the students as much rnvolvement in decision-making as possi-
ble. ‘

1973 Rand McNally, and Modern Scmnce, 1972 Laidlaw. Usually a class

will work _with an ESS unit and toward the end of the unit read in the
text. A few units which I have developed on -embryology; turtles; birds;
the eye, the metric system, astronomy, and basic cheémistry are also fol-

If you v1s1ted for a. short perlod of t1me you would observe students
actlvely involved in experimental work, recording data in- journals, taking

part in class discussions, and possibly giving reports or taking tests. In .

the 5th grade this week we have been working with pendulums. For two days

students explored the effects of changing string length size, and mass of

bob. We also read in a text about Galileo and making hypotheses. Then,

students predicted the ‘effect of string length, mass, and displacedient on

frequency of -swing. We spent two days experimenting and gathering data:

After discussing variables and constants; students graphed the results:

Students also worked with salt pendulums and coupled’ pendulnms and now will

read about Ar1stotles ideas They will make their own hypotheses L l will

students will calculate the speed of an object dropped off the Empire State
Bu11d1ng or other tall structure

1oons The students spent two days working with bromothymol blue and vine-
gar, or ammonia and baking soda: Then we discussed similarities and dif-

o

Jd
. H‘
W



108 ]

ferences of these two sets of chemicais. In the process; I introduced the
terms acid and base and gave them litmus paper to take home. The next day

we listed all students' findings on the board. and discussed why some subz
stances might be listed under more than one heading. Wec briefly discussed
the fizzing of citric acid and baking soda and then students proceeded to
collect and test gas with bromothymol-blue and limewater. ] .
After brief directions about collecting techniques; the’ students col-

lected gas by displacement of water and did a flame test.  They weighed
their gases in balloons. We also saw a film, Chemistry in Nature. an

excellent movie made in Japan:. The film touches on acids; bases, indica-
tors,; and the chemical changes going on all around us. Students also read

in their text aboiit other indicators and the pH scale. Students also pro-

duced and tested the properties of hydrogen,; oxygen; and "canned" helium.
Studenits usually take a group or table practical exam where they test and
identify a mystery gas: They wi

text, do a report on a gas, see a filmstrip on acid rain, and complete sev-

~ They will read further about chemical changes in a

eral more activities which are appropriate. __ _ ] ) T

~ _ During the last few days you also would have observed me ''drafting"
students to assemble pendulum supports while others dismantled and cleaned
terraria: I might be making up solutions of BTB, filling jars with vari-
ous chemicals; setting up shoeboxes, liStening to reports, helping cdéllect
insects; holding class discussions, and during experiment periods, walking

around the room observing and asking glestiofis: L ]
Invited speakers visit the classrooms at least once a year. In the

 5th and 6th grade we have had speakers on the eye, teeth; the skeletal sys-
" tem; birds; turtles; and-the electron microscope. o
Our uni*t on Light.“from ESS Optics and the Laidlaw- chapter on Light

takes a little over .three weeks and is typical of our sequence. .
_ W N , S \
Day 1 We set up six light boxes and students experiment \

with narrow and wide bands of light.  They reflect

beams of light with mirrors; hitting objects = -
and people in room or try to send one beam around the tight

box: Usually there are four students to a box.
Students set up _two mirrors so & S
. beam hits one, then the other, then a cardboard screen.

N

Day

They do this few times trying to hit a particular spot.

They continue hitting spots and may use more mirrors. .
Using very largé pieces of paper (from wide roll) students

Day
Day

W

draw light plans and try to place mirrors in correct places ,
so the beam will follow their pencil mark when lights are turned
) on. T . S

Day 5 We work with 9 x 11 size paper and make more light plans:

We have a discussion at the end of the period examining the "secret" of

77777 ) how light hits a mirror and is reflected at the same angle.
Day 6 Now the masks on the light box have three colors.

Students investigate mixing colors--using a probe to

cast colored shadows. At end of period we talk about light
: mixing. .

Dav 7 Using crayons, students draw pictures with certain colors

so that the pictire looks one way in one light and another

way in another light: They learn that red crayon does not

show up in red light: ’ -

Day 8 Changirng back to narrow slit masks; students
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are first given a container of water and then a comb.

They are warned about the effect of water on

-electrical outlets and extremely hot 200 watt bulbs.

They are also told they must not misuse their scientific
equipment (i.e., use comb in _their hair). They observe
diffraction and dispersion of the spectrum. l Briefly we talk

o about rdinbows and spectrum.

Day 9 Students ise the containers and observe the effect of
adding salt to the water. They also observe the effect
of using & wide container and & narrow container. Usually
someone will ask what happens if there is no-water in the
gogta1ner We, also have“a square container which' we

try vith very interesting results.

Day 10  This is the hardest of all the days. Students need toi -

find cut if red llght is bent in a d1fferent way then blue

light: They are given paﬁer and rulers and the light boxes

and paper are taped to ground Usually, after some

experimentation they can detect a slight ‘difference--the

blue llght bends closer to the box: I ask where they

think green comes--usually after experxmentat{on some

students can see it is between red and biue:

Still sitting on the floor I turn on room lights and we

discuss_findings. I ask them if they have ever heard of
Roy G. Biv--usually after much discussion someone realizes
it stands for the colors of the spectrum!
Day 11 This is a sad day for students as we are back to conventinal
classroom and they read in Laidlaw a chapter on light and
i pass. out a worksheet to be f111ed in.
Day 12,13 We discuss the worksheet. Since all the answers -are not in the book,

we have lively discussions:

Day 14 We see a movie on light, talk -about ellipses, Doppler

effect; and other 1Ight phenomena:. -

Day 15 We see a filmstrip on light and lemses:
Day 16 Written test on light as they have experienced it.
Day 17 _We go over the test and write corrections in journals:

Day 18 This unit is followed by a unit on the eye--this is one
- time that they must read the chapter first. We look éf,
plastic models and they do a group dissection of a bull's
eye. We have a speaker on tlie eye and they look in another
student s eye with an ophthalmascope Then, we proceed
to a unit on the camera and how an eye and a camera are 51mlliar

Students take plctures, deVelop negatives; and make’

sun priut positives. The uhit is concluded with a

photography contest with prizes awarded for best composi-

tlon, action shot and trick shot:

our school is that when students.. arflve at 5th grade; I am completely fam-

iliar with what they have covered.” During the 5th and. 6thL§rade I cons-
tantly refer back, ;reinforcing and building on previous concepts. For
example, when the 5th graders are observing the development of salamander
larvae, we discuss what they remember about the frog larvae they studied in
3rd grade. Each primary grade studies an organism's life cycle. We review

e
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this in_ the 5th grade with the mealworm and the honey bee. I tell them

many times in the 5th grade that they will be responsible in the 6th grade

for ail we cover. I trv to impress on them the importance of learning for

a tifetime rather than just_for the next test. In addition I try to make

the students realize that if they enjoy Science and want to be a scientist

they need to be good not only in science, but in math history, English,

compos1t1on, spelling and possibly art as well. s
While in the primary area schedilling is left to the discretion of the

individual tedcher and science may not be taught every day or even every

week, at the elementery level students have a 40 minute science period each

day. The fifth grade student also has an additional 40 minutes per Week

for 12 weeks in science club. Sixth grade students have an additional 40

minute period per week in Science club for 24 or 36 weeks:

Science Club is an integral part of the 5th and 6th grade curriculum.

Alfost eVery stiident in the sth grade is a member :‘or one term. In the 6th

grade membership is limited to two terms and students select the topic they
wish to study. - . ‘
In science club we do many more activities:

Sth grade - Tangrams, s1mp1e calculators, Mystery Powders; nature

wdlks, insects (fail), paper airplanes (winter);

Wildflowers (spring):

6th grade - Insects, BIrds, Flowers; Marine Life, Earthworms,,,

Pinhole cameras; Chromotography, SReletal Preparation,

€Crystals.

in the 5th grade there are usually about 15 members per term with the

activities repeated each term. In the fall are students introduced to

insect collecting. In the Wwinter, Wwe:‘construct and fly paper airplanes.

In the spring we collect and 1dent1fy the many wildflowers around the

school.
In the_ 6th grade each student signs up by topxcs, and most are able to

be in two clubs Occas1onally if space permits a student may be in as many

as five. In Marine Life students visit our local beaches (at Teast- ~twice),

collect and 1dent1fy organisms, write a special report and visit a marine

laboratory. In crystals each student grows an alum crystal (and others if

time perm1ts) and writes a report. During insect study students learn how

to collect; to pin; and to classify insects. We visit several types of

habitats. During chromotugraphy students work with colored ink, chloro-

phyll extracts; simple amino acids, and then visit the Toxicology Liab at

the Medical University. Students in Skeletal. Preparation use the frogs

from the 5th grade Communities unit and prepare a4 wet mount preparation

stained with alizarin red and stored in glycerin. In Earthworms students

collect worms in the school yard and observe their anatomy and behavior.

They_ dissect preserved specimens as, weli: 1In Birdiife students keep a.

weekly record of birds observed at school ‘and on our two weekend- field

trips. In addition, last year I took the group to visit the aviary at the

Riverbanks Zoo in Columbia. In Pinhole cameras; each student bui)ds a cam-

era and many are successful in taking pictures with them. o

This year we have two new ciubs. In rocketry. each student Will build

an alpha roket and shoot it off at school. We hope to be able to measure

their altitude ~ Since so many 5th graders enjoyed the wildfloWér part of

plant press:

118
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_ We think we are successful because; after leaving the lower school &nd
taking the required physical science and biology in 9th and 10th grade; 62%
of juniors are taking chemistry; 11% are taking geology, and 44% of seniors
are taking physics. This year 24% of the seniors are taking advanced biol-
ogy as well. This success is dependent on teacher enthusiasm since the
attitude of tbe teacher fosters a positiVe learning atmosphere. _The
teacher must bz organized and equipment’ and supplies kept up to date and in
working order. When sciefice periods are restricted by a time limit; equip-.
mienit must be ready when the children coife to class and distributed and col=
lected in an organized fashion. The teacher needs to act less like a repo-

sitory of 1nformat10n and more 11ke a resource person who polnts the

teaching the room is scmet1mes noisy. The teacher needs to talk less in

class; give students time to answer questions, realize there is usually not

onhe right answer to a questirn,rand tredat the students Wlth respect. When

things go wrong, the teacher should try and make a p051t1ve learning exper-

ience out of it:
EVALUATION

. In the first and second grade; students are not formally evaluated:
Teachers merely observe each child's reasoning and developmental skills as
they progress through a unit. Student participation and interest are
observed and used to determine the strengths and weaknesses of the various
units as well as the effectivenes of the teacher. In the 5th and 6th grade
a written evaluation of the year is done by each student. I also rely on

comments and letters from the parents But mostly I try and jﬁdgé thé

ask on ma jor tests. They usually do very well. Recently I was told by a
high school teacher that he had been 1mpressed with what the students in

10th grade remembered from the 5th and 6th grade:

Formal evaluation based on journal entries and classroom participation

begins in third grade.: In the fourth grade; evaluation includes written

and oral work 1nc1ud1ng reports, projects and tests:

averaging Journal grades; test grades; and a classroom grade.. Completeness
of journal entries is valued above neatness. A short menthly book report
is required and this grade is averaged with the test grades. _Tests are
composed of open-ended and inferential type questlons as well as_ some
~xrecall. Theé classroom grade reflects,the,student ‘S cooperation with his
g\r””p', ‘his attitude, and his skill with science equipment. An_examination

Term IIIX While my basic goals for science and children have not changed I

- am always\igoking fcr better ways of mesting them as I try to make my pro-

gram reflectthe nature of science
and how childfeq learn:
In the spring the 6th grade takes the Stanford Achievement ,Test:
Grades for the entire class were 9.3; 9.4; and 9.3 in 1980, 1981, and 1982

‘respectively. Whilexsu{fstudents, do well I do not haﬁe ﬁﬁch concrete

evidence of achievement of. students other than -reports and research pursued
in class and science clubs. - After attending the National Science Teachers

L
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Association Annual meeting in Washington a few years ago; 1 attempted to
write pre-and post-unit tests as suggested by Dr. David P. Butts. I'm
afraid I never really followed through. Somehow; allowing students to be

tested on material they were about to learn sort of let the cat out of the
bag and-took away much of the fun of the ESS unit. Last year I had a JETS
club in addition to our usual science club. Students entered local compet-
ition and one of my students won the toothpick bridge competition. Because

I feit over-extended I am not sponsoring JETS this year.
| WISH

Chiidran will always be curious. They enjoy manipulating equipment; they

are fascinated by animals; and they like to try and solve puzzles. I wish
i could find a textbook that has up-to-date, ipi depth coverage of the top-

ics we study. Most seem to jump from subject to subject and do'mot have
much content. But, even if I found one, it would be for SUPPLEMENTAL use

only! I also wish we did not have tdggiverexamgiés I feel these are a
waste of classtiiie at the fifth and sixth grade level: .

I wish the school could have the use of our own plametarium. It would
be helpful from grade one through high school: I try to have three obser-
vation nights during the winter, but counting on the weatherman is tricky.
I wish we had more time. I think the optimal class period is closer
to 50 minutes per day, but scheduling is not an easy task. We should be

buying one microscope each year to prepare for the time our microscopes 'on

loan' are recalled. It would also be nice to purchase some films instead
of relying on the state department film library. . . S
1 would like to see the primary grades teaching more science by adopt-
ing SCIS units for grades. one through four. Recent articles in Science
and Children; especially "How Effective Were the Hands on Scier y Programs
of Yesterday'; by Shymansky et al in Science and Children (Nov- nber/Decem-
ber 1982) lead me to believe SCIS may be superior to the ENS units in
raising achievement levels and increasing creativity although ESS seems to
be better liked by students. However, the primary teachers may like the

format of the SCIS better since there is more information as to what the
teacher is to do and say. o

With that in mind, if I wanted to implement this program in another

schiool, I would have workshops .to show the teachers what an ESS unit is
like and. invite them to visit the classrogms of our school. I would tell
them that there is no perfect program which is ideal in every situation.
They need to investigate several programs and adopt those things which will

work for them. ] o : , L
I wish college students, whether planning careers in elementary or

middle or high school, would take more science courses: Every person in
today's world needs to have a science background.  Ideally it would be nice
if a new teacher had considerable science experience. However I feel it is

more important that the person like children, enjoy learning, be organized,
be flexible, and not be afraid to experiment with new techniques.

If T wanted the program to fail I would reduce the time per week which

is sat aside for science; use texts as a core rather than a supplement, and
do away with: science clubs. For.me, the reward of "touching the future"
through children is a motivating force which drives me to see our science

program evolve as far as it can..
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Chapter 10: Elementary Science Program

By
Betty Holderread ..

Unified School Distr1ct #373

124 West 7th )
Newton, Kansas 67114 e

o

) Unified School DlStrlCt #373 located in central Kansas on the open P
prairie, is in a town of approX1mately 17,500, 20 miles north of Wichita ‘
The school enrollment is -3,200, operating on a K-4-4-4 plan of organiza-
tion. The elementary science prcgram is Operational with 80 teachers and

1500 students in grades kindergarten through six. Grades K-4 are in regu-

lar self-contained classrooms while fifth and sixth grades are in science

labs with tables and stools and science equipment:

Average class size is 20 students; our handicapped chxldren have spe-

cxal ed rooms in several elementary schools, the socioeconomic status is

average to above average; and the attitude toward; science Is most positive.

The program, in existence for twelve years, has evolved and been refined ..

Fased on our growing perception of inquiry processes; problem-solving, -

hands~on learning styles; and the needs of students and teachers using

inquiry. Program. structure allows for great 1nd1viduality and diversity of

content and learning style within the format of a unifying inquiry and

problem solving oriented Structure. _
Twelve years ago we had a district wide textbook centered program with :

no siupplies. 1In our old prograii students took turns re&ding the book, hav-

ing discussions, and answering ' questions. The students found this rather, .
boring unless the teacher was especially interested in science and spent '

time and money bringing additional supplies and activities to the class-

room: As a result, we had some outstanding and many p-or science classes:

B

7While doing a year s study at Mrchigan S*ate University through their

“

Glenn also provided an initial study of current science programs and 1nfor‘
mation on personality factors needed to be a facilitator of change

Teachers Association and stidied elementary science progratis &t Marshall-
town, Iowa and Jefferson County, Colorado. (For more information on Jef-

ferson County, see chapter 4 in this Focus on Excellence Monograph as
well as chapters in the science/technology/society monograph and a special

1983 publication describing Jeffco as a district, : Portrayals of Excel-

lence. ) TWyla Sherman, Wichita State Hniversrty, gave me support during

the change within the district and David Butts, Hniversity of Georgia, pro- E

vided a problem solving model. - e .
77777 ‘From beginning stages to now; NSTA conventions have been one of the
major sources for finding answers to our problems. In an NSTA Sunhoco

i 119 .' ;
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Sennnar on ecology, I heard dxscussed the prlnc1ple "The greater ,thé

leErSIty, the greater the stability". This became _the accepted principle

‘on which our currrculum content was developed. At a c-ucial testing po1nt

of the program, it was the only thlng whlch saved 1t,.v o

teacher manuals to help teachers choose learning act1v1t1es 7The teachers

also have in-service experience doing activities themselve:i Which they can
take back to their class The activities are very mich hands-on, focused

initially by a teacher's divergent questioning. Later, as the lesson pro-

gresses; the focus turns to student questions in continuing lessons within
a unit. Student: qnestlons are highly valued and often .are written large
and hung in the room for all té see and thiunk akout.

,Effecggye focusxng of student behavior in our program causes chil-
dren's mind® to "come alive". We value a dynamic interchange between chil~
dren's ideas; questions; and environmert. Children ledarn to observe,

openly question; and respond bonestly as they infer, "~ perceive,imake deci-
s1ons, create ekperlmental deslgns, make tests and qUest1on ‘results. It

of reason1ng and thlnkln' skiils demonstrated by the students in our pro-

gyam. IS
Along with SC1ence we have a Ve*y fine hands-on; activity-oriented

health prograim emphasizijig Class1ca1 problem identification and resolution.

We have ,identifisd basic health 1aws i movement; nutrition; cleanliness;

recuperation, and mental bealth: This aspect of the program emphasizes

vach unique student Working out his own personal health progrmn around

these laws.
in our Prairje Outdoor Classroom; wone of the emphases is valuing

natura1 hrstory with the goal that as the young people approach dec1s1on-

" making roles in the community they will feel.a sense of custodianship. Our

classroom work on the pralrle is 1nterd1sc1p11nary wlth SCIS Science Con-

Often variation in interpretatlon of data is the focus for an investi-

gation; especially in the intermediate grades: Observing variation in
interpretation of data creates interest and sparks:the design of an experi-
ment. The teachers are trained in workshops™ to use_ this approach. In
early grades, data interpretation and Gariatiéﬁ is. a matter of observation
.anid verbal 1nferen§eion the cause of variation. In our program the chil-~
dren enjoy this approach: -

Srnce our entirz program is bu11t on the model of resolving problems

takes to create ways to test and resolve problems. Our students experienoe

this many times each year. In second grade our sciepnce builds on concepts
relating to weathex. Thlrd grade is built around all .the life’ activities

taking place in a guppy tank filled with snails and three kinds of plants

while in tourth grade through sixth all units, lend themselves to resolving

problems. ' N
The academlc content of the program IS found in the fields of " lifeﬁ

earth, and physical science derived from a fusion of SAPA processes wit

SCIS concepts and supplements from ESS units in addition to units we've

written to give us a broader base. Most of the units we wrotéahave been in

the _areas of Health & Nuturition, Weather; and units relating to “the
Prairte . . . .-
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Teacher are encouraged to include outside people who are involved in

scientific careers or hobbies. We have a local college with such resource

people available to us. An outstanding researcher; who often helps us; has

-been working with prairie snakes for over 20 years and is the authority ip

this field. _Through current events and library research students also
1dent1fy people in sc1ent1f1c endeavors. -
. .OUR BEGINNINGS S e

- [
- .

S While at M1ch1gan State Un1vers1ty on an, Experienced Teacher Fellow-z
sh1p in 1968-69 I was assigned to evaluate my local Science Program and

make a ten year plan of actlon I ~came home, 1mplemented ESS _units in_my

one elementary school Pilot PrOJeCt gﬁif pllot involved the 9 teachers in
my school and a year Iater I presented ten-year proposal to .the Superln-
tendent.. He then asked me to presEnt a district.wide proposal to the—

* schootl board Mangstenents of the proposal were to: 7 .

Bl

1. Se1ect and Implement inqurry‘process science in grades 4, 5, and 6

: "
"2. Provide insérvice trarnxng for teachers with each new unit;

-

3. Hire a half-tim€ elementary science consultant ‘ - P

LY

4. -Makensupplles eaS1ly avallable to teachers for a hands -on séience

-

curriculum. . - ] . . Do

- —

n

The district-wide proposal was granted and the program began. It now has -
exparided and developed from this point accordlng to the perceptlons and
needs of students and teachers: .

In deVeIopment I was given eVerythlng that was - requested 1nclud1n&
funds as well as training time off for teachers during the school day.

There was easy access to the superintendent's office when problems arose-

and letrtars of communication were sent from the superintendent when teach-

ers were performing outstandingly with the program: Today; the administra-

tion has completely changed staff; yet; while other programs have been

f1nanc1ally cut back; ours has not. I and the science programsﬁave full ,
administrative support._ : 0 ‘o

The second year of" the program; _ gfter the pllot, we. begaﬁ to involve
the teachers in decision making as well as in-service training. ..Today; the
prog mn carries a $§35, 000 supply budget $600 trapspartation budget; and a |
$1,9 in- serv1ce budget per year Cost per pupll is $17 30 I worR\

Thére .is a half-time secretary -aide for the program as well 1 believe thé

factors which contribute to the success of our program are having; K

* Leaders who understand inquiry processes and people, who 1lis-

ten and learn how to help teachers become aware of the model:

process orlented and hands-on Science lessons.

1
-
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* A model that allows for diversity of units taught, yet unifies
the program.
* Teachers willing to risk new ideas and teaching strategies:

* Models for focusing questions and providing reasoning, think-

ing and processing of experiences.
* Adequate supplies.

Basic classroom management Systems are taught @n in-service workshops

and 1 perform any needed task to keep the system operating smoothly. In
addition to regular units, the Science Coordinator's office manages a
check-out of 250 individualized, hands-on system units which are in cons-

tant use. Also, the organization and management of -outdoor classroom time
tdkes place in the Science Office:

; OUR PROGRAM

_ Our essential content is not traditional. We emphasize the observa-
tion of the characteristics of living and ncn-living things and the notion
of change: - We want students to understand that everything is in the pro-
cess of becoming different. We observe the interactions of living and
“mon-1iving things. We define’ a group of objects interacting for a purpose
as a system and.observe many systems both living and nori-living. Students
study living things as ofganisms; their life cycles grouped as populations
interacting together as communities. We strive for aWareness of basic laws
. for keeping our’ bodiés functioning healthily in nutrition, movement, sani-
tation and recuperation. In' the process, we teach the skills of observing;
cldssifying, predicling, questioning, measuring, record keeping, variables,
designing experiments, and comparing and evaluating results with predic-

tiens. Some activities focus on energy sources; transfer; chains and
change: = S ) ’ S ,

5. 1 feel the outstanding characteristic of our program is the in-service
training which takes place during a school day. With a substitute put into

the classroom the teachers gather to learn the creation of process skill
lessons; questioning strategies; classroom management, grading teéchniques,
and unit orientation by hands-on wole playing. Our greatest emphasis is in
Questioning Techniques. We emphasize changing narrow lesson objectives
into divergent questions and we have & question summary model that allows
honest response from the student, helps students to synthesize the ‘happen-

ings of the lesson, and helps the teacher evaluate. how successful was her
instruction. e et :
. Another outstanding characterisStic of our program is the Prairie Out-

door Classroom. The city of Newton gave us, for natural history study; 160
acres of Sand Hills Grassland. Our classroom work on the prairie is inter-
disciplinary with SCIS science concepts used as our broad base. A teacher
may choose from an outdoor manual or other materjal the kinds of activities
the class will do while on the prairie. . . N o ) -

The prairie may be used seasonly by the class or only yearly. Much

classroom preparation is made before the trip with follow-through activi-

[y
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ties taking place after the trip. The teachers are given training for
using the prairie as with any classroom inservice.
We are also very proud of our Health Curr1culum wh1ch 1s unique in

and helprindividuals to berhealth1er It empha51zes the un1queness of each
person within the framework of sameness of furniction. Health is presented
to the students in a hands-on, activity or1ented approach Qur guides were
wr1tten by our teachers under the guidance of the Science Coordinator:
They do rnot talk of disease but of greater levels of wellness and well- be-
ing.

Our program makes science and other subJects come alive A dynamic

H1nterchange between obJecfs, children's ideas; and teachers's ideas; it

allows for student choices and decisions, testing, and processing whatever

happens, and beginning the cycle again with questions which arise here:

- The teacher's major role is as a catalyst or facilitator helping first- hand

experience to come into focus as d fineable problems through good questlon

ing and identifying inferences:’ Students are act1vely involved in each

step of problem 1dent1f1cation and solving and in choosing the focus; -

designing the experiment; gathering data; and processing the information

gathered A teacher who learns ‘to function this way also uses it in other

alive. It allows, with time, a teacher to_free herself from texts and to
feel confident to take the interests oifthe,children and the objects at
hand to create a hlghly motivational, reflective 1earning éxperience ) This

with hands-on to explore, observe, commun1cate propert1es, infer, des1gn
experiments, collect data, and process the results. Teachers are models of
guestioning; d divergent focus. They model the processing of experience

through red¥recting questlons, seeking clarification (rather than' clarify-

ing), and accepting all responses. Teachers don't ask leading questionS'

they ask questions which require students to think and' "make up" answers.

We don' t ask questions requiring memrized answers. After asking a ques-

tion,; our teachers wait for- a response. After a response; they 1listen

actively Much of a teacher's time is spend observing. We want to encour-
age childrens' ideas' and questions of exploration In doing this we also
suggest new equipment to fit children's creative exploration and extend
activities according to children s ideas.  _All the while the teacher is
trying to get students to focus on the problem. She is expanding on res-
ponses from students and moving physically around from group to group.

~ .This program correlates well with our overall institutdonal, obJec-
tives. It brings added emphasis to developing the mind in both inductive

and deductive reasoning skills. It adds strength to Self-pependance, pre-

paration for careers, add entrance into trade schools or colleges it

beriefits all students from those-lowest in intellectuatl capacity to ' those

highest. it develops skills needed in problem solving wherever one meets a

problem: Since this program offers a way to motivate and stimulate stu-

dents to great effort in any area,; it plays an 1mportanp role in fulfllllng

the aspirations of the faculty who work with our children, -An=un‘intended

consequence OfrthIS program is. a greater amount of confidence; creativity

and interest in science in the teachers who use it.
The characteristics of the program which most contr1bute to its suc~-

questioning technlques around a W1de d1versity of topics Teachers even

123 )
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have one period of cholce for what they teach within the framework of .the-

model Other characteristics that contgibute to its success are a Science

Coordlnator 'and regular in-service training sessions for teachers at vari-
ous levels of teacher awareness: -
Iri-service training dur1ng the first year consists of one 4-hour work-

shop per unit dealing with orientation, manipulation of materials; and

classroom managemernt . In the second year we provide a four hour workshop

on questioning strategies The third year teachers attend a four hour

workshop. dealing yith inquiry strategies Teachers also are made aware of

Classroom management 'systems in training; then teachers develop their own

management systems: It is suggested that the teacher use this system regu-

tarly to save time and their own nervous systems.

~ Teacher attitudes and behaV1ors ‘have changed con51derab1y Now, the?.

greater degree to students; talklng less; questioningfmore effectively,
acquiring materials needed; and moving amorig the children rather than

always being in front of the class. Téachers now interact with small

groups and wa1t for questions. They can say, "I don' t know what can we do
to find out?" They carefully accept all responses, plan the1r discusslons,
and ‘encourage children to design and try the1r own ideas to find out. A1l

these inquiry beéhaviors encourage children's ideas, questions, ekpiora-
tlons, and learning.
I asked one of oiir teachers, without premeditated thought to _tell me

what oiit  Sciefice program has done for her: She said; "It provides guide-

lines to get in where the children are thinking and to think with them;. you

cai have an obJective and develop a hands-on observational approach.to help

children fnternalize at a deeper kevel of 1learning than before. But; it

o
takes time:" For those'who feel comfortable with the: program; enthu51asm

is much eater, and there is a w1111ngness to risk learning and growing

with the children.

Material requests are sent by teachers each May to the SClence Coordi-

nator's office. In "the fall these supplies are sent to the teacher who
ordered them. Each sSchool has a storage area for science supp‘ies in

addition; there is a central supply area where 'basics are stored and can be

requested at any time. Students are changing as well and we feei they are
making progress toward cur goals:

ing and to have the student apply these. Such attitudes are:

curiosity, open-mindedness, intellectual honesty; doubt or a

degree of skepticism of too quick authoritarian explanations,

bias, iooklng for cause and effect relationships, and accuracy.

Simply, to be enthusiastic about science learning.

dents apply;these skills 1n any context” S1mp1y, to have confi-
dence in solving problems in everyday life:

Develop meaningfu! concepts and an ability to relate these to

o

other concepts to form conceptual schemes Goncepis are ideas

descriptlve of classes of objects or events such as 'tred' or

'motion', and conceptual schemes defined as generalizations Whlch

show interrelationships between many concepts.
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As the children plan together and work together, they are learning to
adapt.

_ Any day you v1s1ted students would be learning from working with
things and with their fellow studernts. Students would actively be involved

in observ1ng some phenomenon, communicating with peers and infering causes

or effects, designing tests to see., if they were right discuss:ng their

ideas, and questioning. A11 would be accompl1shed with hands-on ObJeCtS

They would be enthus1ast1c, and it would be obvious their minds were very

turned on" and loving science :

Therefore,.being mult1d15¢1p11nary, it helps in social studies to resolve

social problems and issues. For instance,; We have a unit related to change

which deals with alternative futures in third grade:

Inquiry processes unique to specific disciplines are a strength in our

program The teachers are made aware of processes and trained to question

so that Inquirv processes are developed within children's minds as they

work with obJects in their hands In doing so children are constantly

ments and to feel it's all right to see it" differently than others, even

your teacher They are also taught that there are no wrong answers when

dealing w1th observations and analy51s Thus, our problem-centered

approach is fléxible to the childrens perceptions and inspirations as well

as teacher guidance This causes the program to -be dynamic. A teacher is

trained to change plans if children focus with interest on an aspect of the

problem not thought of by the teacher. In essence; our program is .child

centered first. That means; we listen to them; encourage them to reason

and reiate to each other and to the world of people and nature around them.

As a result; our teachers' commitment to human welfare and progress is com-
municated to the children through basic attitudes and activities. <

We relate our lessons to the child's environment, home, what ' s happen—

ing in nature on tne way to school, T.V., and other relevant aspects of the
child's life. Or, with our format of 1nquiry problem-solv1ng as we define
it, we go to our outdoor classroom, ten miles from the city. for lessons:

We also 1nvolve a historic one-room school, a pioneer s home, a college

museum, the hospital the central kitchen for school 1unches, planetariums,

and a health museum for study Each grade Ievel focuses on a unit in

health which is certainly relevant.

Children work in groups of two on a regular basis; ana; at times; in

groups of four with adequate equipment.  for each: Since our program focuses

on a problem then each smail group picks up on this and takes it in their

.own direction as their minds perceive it. So,; by the end of the period; we
will have as many problems or directions beiﬁg taken as we have groups.

Much of our methodology is based upon current reports from NSTA

Piaget Gagne, and Bruner and educational research in general We have a

children learn, the nature of science, and the effects of teachers on stu-
dents.
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cally transfer these approaches to all aspects of the currlculum I have

watched thrs happen for ten years. It takes; on the average; three years

their most loved subJect in elementary school The community also responds

most posxtively to this program While funds and personnel in other dis-

ciplines are being cut back in our system; this program ‘remains intact,

‘recognit1on of its value to the development of flexibility and confidence

in children's minds.
Students notice as well. A student, recently returned from obtainlng

his doctorate in Texas, stopped by to say the greatest asset in his higher
education was his ability to concentrate and make decisions; attributes he

- attributed to our science program. In doing this we use a variety of com-
mercial and locally developed units. '

SCIS |l units we use ara: S
" Material Objects, Interactions & Systems; Subsystems &

Variables Energy Sources, Organisms, Communities; Life
Cycles. :

ESS units we ‘use are: o

Sink or Float; Mystery Powders; Batteries & Eﬁlbs,

Rocks & €harts, Tadpoles; Pond water; Butterflies; Life

€yCIe of Beans & Peas, Mealworms; Bones; Tracks; Ice

eubes;
Our Goal is to provide a balance of the life and physical scieénces. _We
also have other source books such as: Blood & Guts Little, Brown, & Co.,
1976; 100 Ways to Enhance Self- Concept in the Classroom, Prentice-Hall,
1975’ Early Childhood Curriculum, American Science & Engineering, 1973;

Beginnings, Rand McNally & Co. 1974; Rays of Dawn, Concept Therapy Insti-

tute; 1950; Trees, Holt, Rinehart & Winston of Canada, 1977; Teaching Sci- -

ence With Everyday Thmgs, McGraw-Hill, 1968; Ten M-nute Field Trips,;
J.G. Ferguson, 1973. o

~ Guides we have developed include: Properties of Weather - Grade 2,
1980; Rain Forest Systems - Grade 4; 1975; Experimenting with Plants

Grade 5, 1976 Leaves & Trees - Grade 5 -1974; Health - Grades 1-6, 1980;
Prairie Resources Guide; 1979; Sand Prairie Animals - U.S. D. #373; 1979,

by Betty Holderread and Jan Saab 1982; Energy & Conservation Activities for

the Classroom; Energy & Man's Environment, 1975; OBIS, Backyard, School-

yard, Pavement & Parks, 1979; Using the Envnronment - Investigation, Mac-
donaild Education; 1974.

We work hard for science to. get . its fair share of time since great
emphasis is placed on reading and math here. A teacher s mind is always
busy with reading and math. The time per week scheduled for our science

programs averages 112 minutes. We ask for 45 minutes every other day - or

an equivalent of this_in blocks of time daily for awhile - then laid aside
for some other d1scip11ne.

El
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EVALUATION :

three major objectives: eur first objective; stumulatlng an enthusiastic

curious attitude, is easily evaluated by the way students respond to our

science program: Students now rank scxence as their most 1oved subject in

elementary school. For a teacher to say "It's science time" brxngs a clap-

ping of haﬁds, bouncing up and down in seats; happy smiles; and positxve
verbal responses

by giving anothar activity,with new objects or phenomena and asking the
students to use designated skills. We have a model for teachers to use,; if
they choose; in doing this. ; Our third objective, gaining and using mean-
ingful concepts, is evaluated with traditional instruments but with non-
traditional results. In comparing our overall program with sister institu-
tions we see that our high school students' ACT test scores have been
higher than Kansas' average and also higher than the national average con-
s1stantly for the past ten years We also have a h1gher percentage of stu-

institutions. :
Eaeh teacher is alloWed to devise her own standard for evaluating a

child's personal grade. We have models for testing process skills and

attitudes which the teachér may use if desired. We emphasize evaluating a

concept or skill by providing different objects in a similar activity to

test the child's performance. Teachers evaluate the program as well:. If

she is not enthusiastic about some unit; she may request one of the

the system
Outr program is still evolving according to trends and emphasis of the
times. Teachers perceive rnieeds and "sell" us on their ideas. Changes also

are being made constantly as teachers and students create new activities

If time permitted a maintenance system for disseminating more of these

ideas to all teachers would help the program:

I wonld 1like the program to change, keeping abreast of current think-

ing and emphas1s in sc1ence as establxshed by NSTA. I would like it to

ics in their studies and relecting current notions of psychology of learn-
ing. I would like it to change; reflecting the interests of the local com-
munity. More emphasis should be placed on the students themselves as a
focus of study. I would like to see a greater perception of the dynamics
of the problem-solving model by the teachers and a greater use of social
issiues in problem-solving iused.

As in the past changes will probably come from three sources. Teach-

istrators and the community will perceive a need for certain topic develop-
ment, and I may perceive national science trends in which we need to be

involved.
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Our program will probably remain constant in 1ts inquiry format which

allows for changes in subject matter with a st1b111ty of approach Eonse-

quences of change would be a good solid, . stable Science program relevant to

the times; teaching boys and girls to inguire and problem solve at their

level of capabilities. As a result; students would be interested; and
teachers confident; excited; and 1ﬁvolved
If I wanted to start th1s elementary sc1ence program in another school

.1 would identify teachers who wanted help in science: We would start with

everyday kinds of objects easily available to teachers and kids and; with

my simplest version of problem-solving (wh1ch originated with David Butts),

we would have a one day training session. We would then follow through in

six weeks with a half-day session. this one in tune with the problems

teachers were hav1ng We would qlso focus on questtOning strategies. [

have begun this process with the Salina, KS:.; school district which is

Teachers 1n our program need quest:onrng strategies; and skllls of

managemernt, constructiomn; aud organization of lessons whose goals are iden-

tifying and using process skills and concepts, and developing certain atti-

tudes. Teachers also need skills in group dynamlcs, the ability to lnsten

for the purpose of perceiving where the child is related to program goals.

Attltudes are critical. Without a love of kids and a willingness to adapt

to needs and demands of the moment we cannot succeed. Success involves
Ch}ldf§q,¥Q,P13nnIP8 and having a plan of action worked out. Ouf teachers
must respect kid's opinions. Knowledge is 1mportant as well. First and

foremost; it's OK to learn with the kids; if you don't know,rjust 5ay SsoO.

USIng.methods of teaching inquiry through hands-on-everyday things science
is what fuels our science program.
Teacher Education_ workshops dre one of three keys to our success.

They still are a stimulus and catalyst for our program, providing positive

input and a clearing house .for problems: They will continue to have the

same function in the future. Teachers in our program are rewarded by the

joy of seeing. chlldren alive and enthusiastic about learning and having a

chance to be dynamlc and learn with the children
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Chapter 11: | Schaumburg Township Program

by

Larry Small

A

~District 54 Elementary Schools
524 East Schaumburg Road
Schaumburg; Illinois 60194

. This k-8 school d1str1ct serves Schaumburg Township in the Sibiirbs of
Chicago, northwest of O'Hare Airport. The children, frofi kindergarten to
eighth grade, 'live in six middle -class villages in the township. Although
the Schaumburg Township School District hdas seen phenomenal growth since
World War II, recently there has been a slight decline in enrollment. But,
the communities served by the school district are posithe about education

The 800 teachera and 16,000 students work and learn in buiidings rang-

ing in age :from post World War Il to modern. The last of the 27 schools

was completed two years ago:. The smallest elementary building houses 300

students while the largest has 836 and the five junior high schools range

in size from 650 to 1;8506: Many bulldings have been improved. 1In 1974; an
observatory was built on the roof of a new junior h1gh school. In 1975; a
two-classroom Nature Center was built on the district's thirteen acre out-

door educatlon 51te Both of' these prasécts wéré sﬁﬁﬁortEd ih a bohd

in Schaumburg Township Both 1nstallations are an 1ntegralipart of the K 8
curriculum With the observatory being used by 3rd, 6th and 7th grade stu-

dents. v
Our classrooms are ord1nary but adequate, all have sinks and vary in
regards to size, shape, stor:ge space and special facilities. The junior

high school labs are well equipped and allow for a variety of experimenta-

tion: Our Phy51cal Facilities also include a District Science Center; a

centralized storage and refurbishing center. New units are moved from the

center to individual teachers every nrne weeks on a definite schedule

year:. Every teacher receives a complete un1t except for audio v1sual
materials which are housed in school Learning Centers or at the District
Media Center. Also provided in each kit is a material package for 30 stu-
dents and activity sheets for each student. Although Junior high schools
have science storage areas housing waterials used by these grade levels,

quant;ty buying necess1tates District storage of some items . Aﬁy materials

Materials are ESS’'or ISCS based with a wealth of locally and commer-

cially developed enrichment materials to augment the program: Our compiete

curriculum includes filmstrips, distict written newspapers, activity

sheets,; learning station booklets and revised teacher's guides: Computers
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strips such as "Water Filtration" and teacher education video tapes o
heart dissection also have been developed foi the curriculum. >

Prior to the district-designed program, & textbook approach with 1lit-
tle or no "hands-on" dctivity was used. The content within the textbrok
and siuggested teaching procedures formed the guidelines for what was to be
taught as well as how it was to be taught. Recent developments in science
teaching methodology made it evident that learning models were needed that
would provide children with activitjes allowing interaction with the envi-

ronment. Time to do this exploration; critical to such an approach; was
also necessary. S , S
Our new program has been developed through local .support with Federal

or special state funcs being used only in areas of enrichment. On-going

functions of program implementation and maintenance are incurred through
district budget:

Hiring a fill time Science Coordinator provided an initial impetus for

our program. Selection of appropriate available science materials and the
approval of a centralized materials center by the science/health teachers
committee, the administration, and the Board of Education led to efficient
and Siiccessful implementation. While our basic process-oriented curriculum
would be adequate, bond referendum and voter approval of a Nature Center
building on a district-owned 14 acre site with a full time Naturalist
allows us to provide a truly outstanding elementary Science program. Board
approval of an observatory and funds to hire personnel to conduct evening
classes correlated with 3rd and 6th grades astronomy units were further

evidence that our district wanted an exemplary Science program.

Our committee developed a basic philosophy for the science/health

curriculum stating that process and inquiry learning permeates the total
development and implementation of the curriculum and teaching methodology.
The philosophy has been consistant throughout the initgqggggiiiggiementé:

tion, revision and modification of the curriculum: The district philosophy
includes objectives for -logical thinking and creative skills. The science
program complements this area of learning by providing students opportuni-

ties to identify and solve problems. and otherwise inquire. In examining
edch curricular area in the district's program of study; a strong tendency
toward the development of self-awareness; initiative; creativity and pro-

cess and thinking skills are evident. These skills are approached diffe-

rently in each area but the end goals remain the same. Science instructiocn
has emphasized these as major goals on _a consistant basis. Generally,
hands-on activities comprise’ 70 to 80% of science time. Class activities
comparing data and discussing experimental findings comprise the remainder

of the class period.
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tion. The Science/Health Coord1nator, Env1ronmenta1 Educat1on Consultant,
and Department Heads at the five junior high schools w1th1n the district

were all heavily involved in the development of this program: Since the

first adoption thirteen years ago, all basic units have been packaged cen-~

trally and shipped to teachers on a set schedule with each classroom

rece1V1ng four basic units each year. Supplementary unit kits are availa-

In all of our development and implementatxon work,; the administration

has been very supportive. They have provided exemplary budget support

partlclpated in inservice traInIng, and included sciefce lessons among

those they observe and evaluate: They have conszstently seen the need to

support summer projects for writing new units and revising existing ones.

Other support for our program comes from Northern Illinois University and

Governors State University with on-going teacher courses specifically

related to the curriculum. Local PTAs collect materials; donate equipment

and present a pOSlthe att1tude toward process 1earn1ng as well .

session is plannéd for all teachers who w111 teach the partlcular unit As

a result of our program and emphas1s on science educat1on, there is now a

general awareness that elementary chlldren need first-hand experiences to

learn science -and that children are not ready to internalize abstract con-
cepts.

in certain cases there will be some departmentalization at the intermediate

levels: Handicapped children are mainstreamed .into the science program

where _appropriate. Student att1tude toward sc1ence rema1ns very high w1th

The Schaumburg Science Curriciilum has been designed to satisfy four
basic goals:

1. Stimulate ch11dren s CUIIOSItY about some part of

_ their world and encourage them to learn more about it:

2. Create flex1b111ty and creativity in thirking:

3. Improve use and understanding of science process skills. :
4. Seek, through experimentation, explanations for natural

phenomena.

The skills of inquiry, observation, measurement; classificatdion gnd dedic-

tion are an Integral part of the Schaumburg Science units. _ But;_ they are

not the total scope. No un1t a1ms solely to teach indiV1dua1 skllls and

cesses. Instead; by presentlngflnterestlng problems,and,real materialsrto
explore, the units invite children to extend their knowledge,- insight and
enjoyment of some part of the world around them.
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Throughout the program there 1s a strong emph851S on cr1t1ca1 thinking

and processing skills. Seeing alternative ways of approaching a problem

and selecting what appears to be the most sensible solution is a prerequi-

site for dealing with the future and its unknoWn challenges Rather than

merely learning about science we want students to use their knowledge of

sc1ence to maRe dec151ons about problems cf their own and of society. Gen-

topics anid other sc1ence related social issues 77§tuptesent the Junior
High Department Heads are considering including societal issues and prob-
lems in all the 7th and 8th grade curricula as well: 1In the elementary

wWater quality, eye safety, choking techanues, C.P.R:. and drug abuse. One

example of using societal issues is the 7th grade environmental education

‘unit where students are asked to design a human community that best exists

With the natural habitat: Social/cultural relevance 1s an area that has

in coordination with the social studies curriculum i} Science is part of

cuiture and would not exist without culture. We feel it i§ important to

recognxze this. Other. un1ts ‘have been des1gned with sections for teachers

" titled People to Know" and "Places to Go". These provide siuggested career

opportunities related to the unit being. stiidfed. Also, there are opportu-
nities to bring in 1ndiV1duals who haVe careers in the various areas of

science. L L L L Ao
The health unit at each grade leVel deals with pertinent -heaith

issues. These issues 1nclude valie, ethical, and moral considerations of

science- related social issues. Other areas of the curriculum involve eth-

ics and social 1ssues as well: This usually depends on grade level; matur-

ity and nature of the study and the students: The basic thread throughout.

the health units is that children are responsible for their own fate. The

hands-on approach to the entire curriculum helps point out the cause and

effect ehildren have on the1r enV1ronment For instance, students study

through systematic exercise.
The observatory and nature center are used by local adult organiza-

tions as well as our students Not only does the community use our facili-

munity and local enV1ronment Examples of these units are the 4th grade

Brine Shrimp and EnV1ronmental Health Unit Where a filmstrip has been

developed to show local water filtration systems and the second grade Rock

to Soil un1t which studies lecal 5011 types: We obtain samples during

field tr1ps to the nature center. .
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OVERVIEW OF ELEMENTARY SCIENCE UNITS

ER

(supplementary skill units are used in each grade level after they are introduced)
j .

GRADE LEVEL REQUIRED UNITS SUPPLEMENTARY SUPPLEMENTARY

, UNITS . SKILL UNITS

K ’ Growing seeds Nature Hunt Geo Blocks

Hot and Cold Shadows
Soup to Nuts Egg to Chick

ONE Me and My Senses Dinosaurs Junk Learning

Balancing  Snails Magnets
Weather Snow and Ice - Water

Butterflies Magnets Plants
Tangrams

TWO Life of Peas and Beans Outdoor Fun
South and Ears to You Balances
Rock_to Soil Air
Eye Spy Heat

THREE Plant and Animal Plants in the Mirror Cards
Responses Classroom

Whistles and Strings Weeple People Sounds
Looking Up DBrops,; Streams of Music

About Ourselves and Containers
Wind
Optics
Observatory

FOUR Mystery Powders Differences in Peas and
Environmental Health Living Things Particiles
Clay Boats + Plant Puzzles
Small Things *  Butterflies

Brine Shrimp Structures
. Animal Activities

?i@ﬁ?; in the
7Cl&$$f666




FIVE Rocks and Charts Airplanes Attribute
Environmental Awareness Batteries 1I Games
Ip-Digestion _ Bones Mapping
Batteries and Bulbs Ice Cubes
Environmental Awareness Nutrltlon/Dental
Health

~ Consumer Health
¢ Decisions

Flexibility and
Strength

Colored Solutions

t

SIX Belavior of Mealworms OBIS Cards
‘ K.P.Duty Crayfish
Have a Heart Birds
Astronomy Earthworms
6th Grade Family Living Optics
Observatory

OVERVIEW OF JUNIOR HIGH SCHOOL SCIENCE UNITS

SEVENTH GRADE ‘

REQUIRED OPTIONAL

Introduction to the Lab (IH)¥ _ ‘ Sink or Float (ESS)

Matter; Matter Everywhere (SPIES) Balloons and Gases (ESS)
Heating and Coollng (ESS)
-A Matter of Heat (ISCS)

A Matter of Speed (ISCS)

o ' 3 Phases of Matter (IH)

Using Chemistry (IH)

Cell Study (IH) Beans and Blology (IH)

ECOS (S€iIS) Euglena (IH)
Daphnia (IH)
o Earthworms (IH)

EIGHT GRADE

REQUIRED ‘ OPTIONAL



Earth Science

Crusty Problems (ISCS) Local Geology (IH)
Winds and Weather (ISCS) Mapping (IH)
Soils (IH)

Physical Science

What s U‘p‘7 (ISCS) : Electrlcity (IH)
Forces at Work (ISCS) ) Light and Optics (IH)
) Sound (IH)
% IH = In House Produced . .
SPIES = Silver Burdett SPIES Program_
1sCs = Intermediate Science Curriculum Study
ESS = Elementary Science Study
SCIS = Science Curriculum Improvement Study .

In the 7th and Eth grades; where class periods are daily for approxi-
mately 45 minutes, students .study a semester of chemistry, earth scilence,

physical science and life science and a semester Oof health. The single

most important criterion for excellence exhibited by the prograﬁ is devel-

oping an understanding of iriformation and concepts from a wide® variety of

tc p1cs selected from the life, earth and physical sciences: There is no

ohe s&f of basic science topics for elementary instruction: Since no sci-

'cefcontentrisrtruly "esdential, a variety of topics may be used to help

evelop skills in generating, categorizing, quantifying and interpreting

nformation from an environment. This variety of topics may be used for

the sole reason that they are interesting to students at a particular age.

cess is an integral part of the program. The sequence is irrelevant We

can teach students to observe; inform; and predict regardless of the order

or presence of specific science content in our curriculum.

The K-6 curriculom is generally taught in self-contained classrooms by

generalist teachers. In 7th and 8th grades, sciénce is taught by teachers

trained in science. Regardless, the teacher's role, as with any area of .

the curriculum, is & critical omie. Teachers spend significant amounts of

time in lesson design and-the evaluation of both program and self. The

degree to which teachers prepare materials and instruction makes the dif-

ference between our. highly effective curriculum and failure. The essential

portion of our teacher's role is providing all students with an inquiring,

hands -on approuch in all science activities. Facilitating laboratory

act1v1t1es and leading discussions interpreting data occupy much of a

teacher's time: Teachers ask many probing; extended answer questions and

assist students in pursuing the validation of initial’ observations: This .

assistance frequently is by means of questions and suggestions for further
Investigation

The hands-~-on process approach encourages and necessitates a personal-

ized approach. to the formalized prografi. Children interact with the envi-

ronment according to their own individual make-up but, activities within

7



the units encourage class discussion and cooperative data gathering
purposes of graphing information and formulating findings. Studernits w
in cooperative small groups during many of our Science activities N
Our students spend far more than the average time in sciénce. §
dents work with Science materials for 60 to 100 minutes per week in grai
K-3, 150 to 200 minutes each Week in grades 4-6, and 380 to &10 minu
each week in grades 7 and 8. Ever thOugh We use more time for science ﬂ
most schools, we nead even more tifie tu teach science and health at
primary levels, particularly in 2nd and 3rd grade 1 hope our administ
tion will help in achieving this. We feel optimal class time for scie

probably woiild be 100 Minutes each Week in grades K 3, 200 minutes
grades 4-6, and 400 minutes in grades 7-8.

EVALUATION :

knowledge This is an area that is being closely reviewed by the jun

high department chaxrpersons and ‘the science/health committee. It is

extremeiy difficult area to contend with but we feel progress is being m:

toward this goal. We also want our evaluation to consider the individ

student's cognitive development and level of rational decision mak i1
Most junior high school students are given a_pencil_and paper Piaget-t]
test entitled Concrete~Operational Reasoning Test. This assists in der:
ing thinking ability levels of students and covers 'such areds &s: conser:
tion of weight and volume; transitivity, Euclidean space, class inclusic
conservation of length and area, Space, oine-to-oOine correspondefice, and W
idity. Teacher evaluations areé incliided in edch unit: Progress is undi
way to 1mp1ement a student opinionnaire of science and health: This L1

would be given near the end of each school year and would focus on the p!

mary curriculum. Other facets. of evaluation are being pprsued for 1

upper level curriculum: Students are given 1letter grades just as they ¢

‘in reading, social studies, English and math:

Evaluatlon of a k-8 process curriculum is difficuit. The popu!

trend is to evaluate by pencil and paper tests stressing facts and c¢

cepts. Yet, in a hands-on curriculum where process skills; the nature
science; societal issues; science applications; and group dypamics are t

emphasized learning goals we need something different. To better evalut
these areas of learning a trained observer could be employed to evalut
the effectiveness and suggest modifications. Also, a longitiidinal sti
carried into the high school would be most 1nterest1ng and valuable. i
Although the school district does not presently administer standa:
ized evaluations in science, several indicators show the program has uncc

mon siccess as an elementary science program:. Schaumburg School Distri

is a K-8 d1strict As the high schools are separate from the administ:

tion structure, valuable and unbiased data can be gained from high schc

teachers and department heads: Each year for the past seven years _t

three high schools attended by our students have indicated that studer

exhibit positive attitudes toward scxence, etpecially toward laboratc

activities: In 1982; a study conducted in one of the three schools show

requirement. This is significally higher than the national .average
around. 20%', The most important evaluation is from the children who ]

| Y
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her students chose science over recess as -the part of the school day best
liked. Administrative support is evident through the annual budget Setting

practice by which accounts are set for supplies, equipment, 'repair and
audio visuals. Their support is apparent in ori-going inservice programs in
science and health. This year ‘every teacher was provided the opportinity -
to receive one or more hours in a specific inservice program relating to
the units they will teach. Our principals believe in and support process

learning. o

~ Although the program began with ESS and ISCS units, through student
and teacher evaluations the units have been revised and- modified . This
process of change continues constantly and reflects the need to teach

energy concepts, animal care, health education and other currentiy ‘relevant

sciezice topics. Through annual evaluations and frequent unit modifications

the curriculum changes to meet societal needs and maintain sound pedagogy:

Principals play a significant role in Infiuencrng teachers in the

deveiopment and implementation of curriculum: The district's thrust is on

viewing the principal as an instructional 1leader as opposed to merely a

manager: This is a sxgnxfxcant phxiosophical stand and gives a greatér

responsibility; particularly in the area of instruction. A principal regu-

larly  attends science/health committee meetings and principals supervise
- the receipt and return of science units every 9 weeks. They also superV1se

the evaluation of science teaching by classroom teachers.

ehce Teachers Association and in NSTA. 1In the early days of program
development; teachers and administrators participated in these conférences
with special emphasis on gathering ideas and information by attending pre-
-sentations and exhibits relevent to é&leiiénitary curriculda. This practice
continues today, but we now contribute ideas, information, exhibits, tours

and presentations of our program. Science and Children, The Science

Teacher and Spectrum, the Illinois 'Science Teachers Association newslet-

ter, are read by teachers, the Envirommental Education:Consultant and the

Scxence/Health Coordinator: Occasionally permission is obtained to dupli-

cate articles for district-wide distribution. A secretary and twc- science

materiais center c1erks provide special support for our 800 teachers as
well: .
Each of the five jﬁnior high schools;has a,sciencE/Health Denartﬁént
Head with released time to perform building duties and assist teachers in
elementary schools that feed into their 3un10r high school . The:e is an

education program. The Environmental Education Consultant supervises the
Nature Center and classroom tours of the Center The Science Health Coor-

... THE FUTURE

Although our teachers are committed to inquiry, process-oriented sci-
ence they appear to dislike chemistry" related units and those dealing with
the more complex procedures. We still have some improvements to make.
Like any good program; we are not fully where we wish to be; we are sti11

evolving. Constant revision and change is planned as an on-going part of
the program. Students and teachers are asked to evaluate each unit studied
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and units are changed to reflect their views and needs: Goals also change
according to advances in understanding of how children learn; changing sci-

ence concepts, and needs of the community. Although change is a continuing

process; the over-all program remains relatively constant with only one or

two units being revised each year. Parents are active participants in the
revision and decision making process. Also; various community agencies

participate in curriculum design and contribute speakers and reference

materials to supplement the program: We could enhance the planning and

révising process by increasing teacher input through assigning released

time for one classroom teacher at each grade level to supervise minor revi-
sions of each grade level unit, demonstrate process teaching techniques,
and inservice all units. Such time also would provide teachers with time
to meet witn supervisors and community leaders. I hope these changes will
make the program more teachable by elementary school teachers and increas-

]

ingly exciting and relevant for children. . .

One way to insure- a positive program evolition is to become more fam-

iliar with inquiry learning and Piagietian development as they relate to
the concepts of science teaching. Another way is to see that unit. revi-

sions maintain inquiry/process learning and & positive approach to the '

teaching/learning environment. I would like to_ see a slow evolution that
refines and expands the curriculum in areas of educational research and
methodology and science conceptual development. If the curriculum pro-

gresses in step with technological and societal advances; this will be a

consistently effective and relevant program that will be available to all

students of all years. Another major need is in the area of general sup-

plies and expendables. But, if there was a significant increase in budget;
the best use would be in  increasing personnel to work with elementary
teachers. These staff members could develop teacher education packets for
each unit and provide time to use them and inservice teachers. _ B )

) Although teachers in the District use the program; the real problem is
in more effective use of units and in developing teacher's understanding of
science concepts and inquiry learning. This understanding .can be e-sisted
by increased opprrtunities for inservice. Inservice training is ne.sssary
to the survival of this program. The process is on-going and must continue
in order to keep the program successful. This year every teacher will

receive one oOr more hours of inservice relating to a science/health unit
taught. Also inservice for every basic unit will be provided to teachers
at the 4th; 5th.and 6th grade level. =~ : .

We offer several methods of teacher inservice: After school; two hour

inservice sessions are provided to study specific science units or topics.
Released time inservice sessions are scheduled to present revisons or spe-

cific unit teaching suggestions to entire grade levels. College courses

units in depth.

If we wanted the program to fail, we could emphasize the development

of science facts and concepts in place of process skills or buy a typical

science textbook: Eliminating individualization for students and intensive
and ongoing inservice on teaching strategies for teachers would also be
devastating. A school wishing to implement our program needs a person in
charge of science and, a district with fivie or more schools probably needs
a centralized refurbishing system to insure the smooth and efficient dis-
tribution of kits on schedule. Without this timely distribution; you can-

not guarrantee that teachers will have adequate materials to teach science.

@ o
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Without extensive inservice, you cannot be sure they will teach as
intended. _Also; the sScience program should be designed to service teach-
ers; providing them with the knowledge and materials to teach hands-on sci-

ence. I hope this would promote the enthusiasm that is so essential to a
vital_science curriculum.
_Teachers newWw to our system should have a f1rm understanding of child

development with emphasis on th1nk1ng skills. Also, teachers should have

adequate experience and knowledge in basic science concepts and the scien-

tific method. Teachers need more than content they need to have experi-

ence doing sc1ence and working with science materlals in a relatively non-

directive environment. Teachers in our program ‘also need. classroom

management skills, scientific literacy, a knowledge of children's thinking

abilities, and personal flex1b1l1ty.‘ Sc1ence Itteracy, inciuding an under-

standing of the nature of science,; its history, ‘and meaning, comes about

through interaction with both materials and ideas:

Several of our teachers are on the teaching staff at the Museum of

Science and Industry Others have been asked to serve on committees and

advise in the development of science programs for other school districts.

Five teachers are active in working with publishers developing sc1ence]

health trade books while three teachers regularly teach college courses in

science education methodology., ‘Also, our _teachers are active in the I”I-

cial energy program. Each year 260 ﬁth Sth and 6th graders are chosen

for a special study of energy. During the year they meet weekly with a

'special teacher.and, in groups of 60, they each spend a week &uiiigfggé

month of May at a camp in Wisconsin. There students are given an "energy

allowance" wWhichH mist cover all their energy needs. Students must decide

how to spend their energy and can save by walktng, cooking over an open

fire, or taking told showers: On returning to their schools; they teach

their classmates what they have learned; extending the program to all

11,000 students in the District's 23 eiementary schools.

OrIgInally sﬁpported with Federal funds; the Dlstrict now spends :

$65;000 of tocatl ~money each year to continue the project. Students, teach-

ers, and ‘the communlty feel 1t 1s a worthwh1le effort whlch helps students

This program is further evidence of the committent our°dlstr1ct has to an
outstanding elementary science program. We wanted & good program, we

developed and 1mp1emented 1t and we. wlll cont1nue to provide quality sci-

’ e
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Chapter 12: Delake Primary Science

By

Sally Stewart ' ‘
~with

Delake Elementary School
540 N. Highway 101
Lincoln City, Oregon 97367

) L1ncoln city, a community of 5500 peOple, is home to people from a

variety of socio-economic levels. The average famlly is lower ﬁlddie-ciass

with a generally positive attitude toward education. This is a solid com- °

munity mixed with a large transiant population: Our main industries and

income, tourlsm, lodging, and f;ahing, insure us of many unique individuals

such as artists, entertainers, and eccentries: Because of high nnemploy-

ment in these areas the mood is not always optimistic. . Delake; a small

school built in 1925, has only seven teachers and 160 children in the pri-

_ mary grades We have no specxal science areas but a creative; optimistic;

friendly mood prevails among both teachers and students. A strong focus on

each radividual child is the norm.
At present there is no district-wide curriculmm program in science

except for the availability of a wide range of science kits and materials

through the Instructional Media Center. These kits emphasize Elementary

Science Study (ESS) units. The District is currently involved in a two

year science development program which will continue to emphasize discovery
type kits and not text books.
This lack of an organized curriculum in science is & serious problem

which must be overcome if we are to truly succeed: We have a strong need

for the development process which has already begnn At present; each sci-

ence program is up to the individual teacher: ;. So; both textbook and

hands -on prroaches are impiemented throughout the district depending on

the individual instructor. We have a great deal of freedom except for nor-

mal constraints imposed by our society. These constraints cause us little

problem but we are cautious. B
OUR Eﬁaéﬁixﬁ

My hﬁﬁbéﬁd Gary Winter, has been my greatest inspiration in develop-

ing and implementing my current science program. Gary, with a masters

degree in Biology and a strong interest in the outdoors, is also a teacher:

We have developed many science units together. Since during my free time I

spend a iot of time in the outdoors; I feel its important to bring the out-

-doors and my interests into the classroom: There I am able to share and -

expand in many science related areas: Support from the administration is

always available and is evident in their recommending me for the Search for

o
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Excellence. I feel that the freedom given me to design my own science
'program, the availability of materials, and the opportunity to develop a

both me and iny prograim. . . . S S
There is no science superVisor, "however the district's curriculim

coordinator has a biology background and serves as & helpful advisor in the

field of §tléﬁté. She- is the Chéli"p’éi@’o’ﬁ for the science curriculum com-

mittee responsible for the district's two year adoption program just get-
ting underway, made up of teachers and administration working together. _
I want to create an atmosphere- where students ‘develop a comfortable

attitude toward science. I want to expose tlie children to many dreas of
science such as. marine biology7 volcanos, dinosaurs, magnets and electric-

ity, problem 1dent1fication and solving, patterns in nature; insects, fish,

energy, recycling, nutrition, and the human body. In doing so, students

will develop classifyrng skills .such es sorting and graphing and approach

science through inquiry. Developing an awareness of their environment and

learning of recycling,“field trips and study of animals is important as

well. In the process they will be exposed to- different careers in  the

field of science.
Students should come to want to protect the environment for future use

and enjoyment. They must be willing to make personal sacrifices for this

goal. As they learn this; they will understand the human impact on the

environment. They will understand pollution drawing a balance between a
healthy enV1ronment and use of resources; human wants vs. human needs.
While the social context 1s not a central focus, students do use their

free exploration working with puzzles, tangrams, other manipulatives I

always have a specidl unit science center focusing on the unit that is

being studied. Shelves contain math manipulatives such s colored rods,

jewels; pattern blocks; unifix cubes and other materiails.- Many of the

materials are low Eﬁdget itéﬁs ~that I or the kids have brought rn These

for clean up and returning the materials to the place they belong Often 1
will assign one person_to be in charge of organizing those materials and
naking ‘sure thé ﬁaterials _have been returnéd My class is a combination of

readiness to advanced students. Most of the children have a positive atti-
tude toward school, especially math and scierice.

1 have involved the community in my classroom by including guest
speakers as visitors and classroom visits outside the school that are

involved in®the science unit we .are studying: By involving professional

people in science (marrne biologist; forester; bird expert; dentist,; marine

mamma 1 expert; x- ray technician) children learn of careers; the excitement
of sc1ence, and new ideas

the future,are discussed as well, In,all,cases, value, ethical; and moral
considerations of science-~related social issues are discussed. _I also use
Native Americans legends to explain scientific phenomena. Indians had
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explanations for volcanocs, human creation; and animal characteristics which -

wera based on their explanation of natural phenomena. These explanations’
are useful as the students learn to make-up their own explanations. In the
process, 1 want students to see that humans are the caretakers of the earth
and are responsible for their own actions. They also learn science is a

human activity and they can do science: themselves.

Frequent field trips to local businesses; nature walks, and other

points of interest such as the beach; nature conservancy ared, or state
parks are taken. We also have frequent contact with 4, 5 and éth grade
students at our sister school, Oceanlake. Students tie the environment and
community into the 'science unit by bringing them into the classroom and
going out of the classroom to explore these areas. Students study tracks
by making tracks on the beach, or inviting a dog, rat or other animal into
the classroom to make their tracks. : '

Last year, our general schedule was:

September - plants; whales, seasons ‘(equinox)
October - mammals, animal tracks

November = volcaios '

December - seasons, culture study of Mexico

January - energy, magnets, recycling, begin two wonth study of
body

February - nutrition; study of human body

March - Native American culture _

April - dinosaurs; reptiles, amphibians
May - Marine Biclogy, fish, environmental day

~ June - Marine Biology \

. ATTENTION: tangrams, pattern blocks, attribute games and manipulatives of

this sort are available in the classroom all year. Many of these are from

ESS. I work hard to blend each unit into another, helping the students
build and expand on past and present experiences. o S
My curriculum is not rigid. This fle  ility allows for changes that .
might occur in the outside world which could become immediate lessons.
Science units should not be isolated anymore than one aspect of science is.
independent: Science is. science and I want students to remember that. I

also want science to be presented in a way that is relevart to the stu-

dents' own experiences. So; We study volcanos, Mt. St: Helens and the Cas-

cades; personal health awareness, awareness of the health of their immedi-
ate environment and the need for a balance in nature. S
’ Our science program is very individualized and personalized with stu-
. dents working with partners and with small groups and a lot of hands-on
materials. Many of my activities involve thinking skills. I try to ins-

till a sense c excitement in the chiidren through the use of many hands-on



activities emphasxzxng individual abilities: Science is taught in a way

that is relevant to present as well as future situations: Students learn

how budget cuts influence science education; environment, and community and

discuss science in relation to human welfare:

My interest in the environment and outdoors strongly infirences what I

teach I am interested in endangered specxes, birds of prey; health aware-

ness; and equity in science education and careers: I also stress the value

of native american culture; knowledge; and tradition. We emphasize the

study cf plants, animals and health with a special focus on the relation-

ship to science of art; cooking; and Native American culture. We also
st&d& thé ﬁariné enVironﬁent All of our units include aspects of problem

ness. Phroughout. the _year _ the students;fare encouraged,,to give input
regardirg what they would like to study. This strongly influences many of

the science units I present. The students are continually asked to evalu-
ate their progress verbally and decision-maklng is included in every sub-
cht ;

An Eiiéﬁibié of a Unit on Tracks and Tracking

This fIve day unit may be spread out throughout a two or three week period
bay 1: ;

Introduce tracking through examples and mystery pietnres

which encourage inquiry: We play a tracking concentration

Invite dog or other animals to school to cast tracks and
make prints. Children cast their oﬁn ‘hands and feet.

- anlmal tracks sich as dogs, cats; and hoofed animal$.

" We walk to tlie beach looking for tracks and making tracks.
We make plaster casts of several prints to take back to
the classroom. While at the beach we view tracks after
running, skipping, walking, and hopping.
We play an inquiry game to figure out how someone was moving.

In this game; everyone hides their eyes while one person makes

tracks: Then; the group tries to determine how that person
moved.

Students begin ‘writing tracking books using concentration
cards. They copy tracks into a small book of their own.

We read a tracking story where children make tracks of
animals in the story with foam stamps.
Students finish their tracking books today as well.

The unit also includes a field trip to a wooded érea where children ind

tracks of animals and identify them by using information from past experi-

ences and their tracking books:

‘My teaching strategy has been influenced greatly by Madeline Hunter:

I insist on an intelilectually open classroom:where each student is manipu-

lating his own material but able to talk to others or work cooperatively:

&
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This is the only way which makes sense if I am going to meet individual

needs and abilities. To provide variety and new experiences,; I also struc-
ture each day to in:ludi.. some large group inmstruction as, well as totally
individualizéd learning. While I monitor whet students are doing and
adjust my teaching as necessary to achieve my goals; I work hard to model
to my students the attitudes and involvement I wish them to have. I want
them to enjoy science; to ask good questions to be accepting; I want them
to investigate and observe. So, I make sure that in my own teaching I am

enthusiastic; -asking good questions, and investigating openly. I also

spend much of fy time observing students rather than bothering them while

they are learning. 1 encourage children to learn by observing and. inter-
acting with them and by letting them know I respect and value what they are
doing. I assess and evaluate what they are doing by observing. I know

 what I want them to be doing so it js easy to see if they do it..

" In the process of modeling and observing I find it is critical that I

-avoid most pencil and paper activities. Students want real equipment which
allows them to identify and solve science problems. They don't want work-

sheets. Textbooks are also out as they are strictly academic and do mot

fiodel science as investigation. 1 also have found that, if I want students

‘to learn to make good decisions, I must avoid making decisions for them: X
try to give them choices in what activity to do, how to do it, and when
they are done. My role is to encourage them to explore and probe as deeply
as possible: As I do that, I work hard to provide adequate wait-time after
I ask questions. Too little wait-time is probably the most certain way
known of stopping inquiry. Actually, a required text book approach might

kill the whole program just as surely. L : .
~ Since text materials are not appropriate; I have developed my own
units using materials from the ESS kits.- I also read Science and Chil-

dren and I implement activities I read about. Since the magazine comes
every month; I usually get at least one new idea each month. I have devel-
oped Current Science Activity Guides for each basic activity I do. While
we usially are scheduled 45 minutes a day; approximately & 1/2 hours per
week, this time is flexible and not static.. Although traditionally science
is taught in the afterncon; I have found that children respond positively
to science during our 45 minute block before lunch. The hands-on and
visual material of high interest usually gets them actively involved. If
more time is needed on a particular lesson I am flexible in my schedule. I
will move afternoon ‘activities to the morning and have sc'ence during our 2
hour block in the afternoon. Many primary elementary tearhers teach sci-
ence rarely because they lack this flexibility and fear science. 1 feel
that my science program is unique because it is flexible and continually an

expanding part of my total curriculum.
EVALUATION

I evaluate myself and the ‘program through personal observation; climi-

cal supervision from my principal, and feedback from students. Students
are evaluated on an individual basis through my own personal observations;
questioning strategies With students; graphing, and participation in dis-

cussions. As I hope to continue being open to change, I also hope my eval-

yation reflects changes in.my curriculum and student needs. In addition,

my husband has been a sounding board for providing constructive criticism

for ideas I've come up with. Evaluation of me and the program is far more
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meanrngful than evaluating student ach1evement IfI do my job well w1th a

well- desxgned currlfulum, students w111 1earn and do Science. I would love

range impact we are really haV1ng

Parents are involved in field tr1ps and our enV1ronmenta1 day I've

worked with parents and helped prepare them to teach outdoor lessons to

small groups: During cooklng lessons the pareirits will occa51ona11y assist

as we}}r ~The administration is very supportive as well. - They nominated me
for the "Search for Excellence" and view Science as an important part of-

the curriculum. This is .evident in the establlshment of the science adop-

ticn committee. My administration encourages ‘involvement between schools

and the community and 93999£§§9§”§h§,9§§ of teaching methods ‘giving me the
flex1b111ty to create a science program thh which I feel comfortable. The

principal is supportive of science and encourages the need for community

and specialist involvement. He is willing to help set up programs and’work

on committees.
The Dlstrict s _Instructional Media Center supports me by providing

many materials and ESS_kits. The curriculum lxbrary is available to us

and the Science Curriculum Committee is currently developing criteria for

the selection of suitable material in light of current budget restraints:

Our expenses are minimal and they usually come out of my .own pocket:
This mlght change after the new Science _adoption is decided upon. I would
like to make changes in many activities but due to time and financial rest-
raints I am unable to do so right now. I could uSe microscopes; a green-

house, an outdoor nature 8red, and more trees and a garden. The outdoor

area is very limited at my school and confines many of our activities. I

also need more room to expand my classroom and s™larger outdoor area. A

room for storing science supplies; and lab space would be useful as well.

NSTA has’ bsen a strong influence in providing research, sharing

activities; and publishing journals such as Scierce and Children. Science

and Children is my primary resource for establishing my science curricu-

lum. The school subscribes to Science and Children and I receive my own °

personal copy as well. I insure relevance to the children by providing

hands-on mater1a1s,,with many inherent problems, sharxng my own interests

and collections, and letting students pursue their own interests; and abii-

ities. I read about science and science teaching as a way of keeping up
with the world and I like students to know it.

I could really do more if the school could prov1de more teacher aide
time. We still need more ESS kits as well: Our teachers need help as well

with knowiedge, confidence, and appropriate teaching strategies Science

needs to be emphasxzed more in high school and college to develop a comfor-

table attitude among teacher My personal famlliarity with science has

‘come primz2rily through personai experience and contact with the oiitdoors.

I feel that outdoor education at an early age is very beneficial in devel-

oping a pos1t1ve attitude towards science and the environment as an adult.

Teachers need a general working krowledge of science; practical exper=-

ience, and an enthusiasm to try new things and take risks. If teachers had

fiore knowledge of science and the nature of science; if they had more suc-

cess and experience with doing science; then they would teach more science:
If they taught that science in an intellectually free atmosphere designed

with an understanding of how children learn; then we would have more learn-
'ing of science. With more learning, our citizens will better appreciate
science, teaching,. and teachers.

¢
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By -
Cynthia Hrebar and Harold Pratt

Jefferson County Public Schools

Lakewood; Colorado 80215

The Jefferson County School District was formed in 1951 when 39 sepa-

rate, small, independent school districts were unified as the first reor-
ganized district in Colorado. The county is large (783 square miles); run-
ning north-south beginning at the western boundary of Denver and moving
just into the mountains on the west. The total population of the county is

387,000 with a school population of 76,529 mostly white students.

American Indian or Alaskan Native 383 0.5%
Asian or Pacific Islander 1,399 -, 1.8%
Black; not of Hispanic origin 481 = 0.6%
White, not of Hispanic origin 70,607 92.3%
Hispanic _ 3,659 4.8%

The county is gemerally a middle-class, bedroom community with two

major industries, the Martin-Marietta Missile Aerospace Corporation Coors

_Brewery. Although the population of the county is- growing, the school
~ population is declining slightly after having peaked at &imost 81;000 about
four years ago: The center of the county is deciining in population while
the north and south ends continue to grow and new schools are being con-

structed in both of those areas.

A NEED TO CHANGE

 The District elementary science program prior to 1973 consisted mainly

of Elementary Science Studies (ESS) _units; some Science Curriculum
Improvement Study (SCIS) and a few Mini-Mast units. This program was
hands-on and inquiry oriented with no textbooks used except as resources.
The units for each grade level were specified and teachers received imser-
vice assistance in content and process. After initial implementation in
1969, inservices were conducted on a strictly voluntary basis. Conse-
quently, many teachers who were uncomfortable with or uninterested in
teaching science received no assistance._ .In 1973 new District goals and
student outcome statements were adopted by the Board of Educationi. These

statements described what the Jefferson County community thought "a gradu-
ate of our schools should look like; act like and be prepared to do after

leaving high school." The existing curriculum needed to be modified to
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correspond to these goals and outcome statements since the existing science

program was deficient, especially in the area of life; health and environ-
mental sciences'

d1str1cts and program developers A more precise definition of expecta-
tions placed on teachers and students was needed to assist teachers in bet-
ter understanding open-ended, inquiry-oriented science act1v1t1es Thus; a

systematlc approach to the sc1ence curr1culum which would 1ncludepperfor-

developed:
'PROGRAM DEVELOPMENT

The development process followed the District procedure described by

the Curriculum Development Process. This well deflned process includes:

needs assessment; curriculum objective statements;- curriculum writing,

pilot testing and evaluation; field testing and evaiuation,rand district

wide implementation. Essentially; piloting evaluates the quality of the

\  materials and field testing determines potential problems with implementa-

tion During,each stage of development the revxsed program was presented

Harold Pratt Science Coordinator, and Marge Melle; Science Resource
planned, developed; coordinated and implemented the Jefferson

””j", Rev1sed Elementary Science Program with assistance from teacher
writing teams, special education consultants, the health coordinator; and
the environmental education coordinator. 'Ideas and help were also received
from the\outdoor education coordinator, inservice teachers, pilot teachers;

and fieild \test teachers during development. -

Following completion of 'a needs assessment and establishment of pro-

he revised materials were developed by a team of teachers and

gram goals,
program developers during the summer of 1974. The teacher writing teams

were crucial in generating support and enthusiasm among other teachers in

the District. Experienced science teachers piloted these materials during

the 1974-75 school year. Approval was given by the Board of Education in

April 1975 to procaed to field test. Schools were selected on the basis of:

interest, community\characterist1cs, school construction and school organi~
zation. L

After f1eld testing, the Board of Education approved full-scale 1mple-
mentation of the Jefferson County Revised Elementary Science Program in
February 1976 In preparation for this, pr1ncipals and our superintendents

attended an inservice in March of 1976 to become acquainted with the philo-

sophy as well as the implementation requirements including cost, inservice,

‘equipment acquxsxtxon and E@orage of materials. That summer the field

tested curriculum was refined, the finail guide printed and equipment ord-

ered. In the fall the inservice cadre was trained and tsachers who would

teach the program attended a prEserv1ce session:

IMPLEMENTATION\ DEALING WITH CHANGE

Change is a process and not aﬁ event. Becaise of this,as5umptioﬁ
careful attention wWas given to those \involved with the change through ini-

tial implementation and continued maintEﬁance efforts.
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Implementation was divided into three phases because 72 schools were

involved and extensive staff development activities were planned. Phase I
schools began implementation in January 1977, with Phase II school follow-

ing in September of 1977 and Phase III in January 1978.

Total implementation was planned in collaboration with Gene Hall at
the Research and Development Center for Teacher Education, University of

Texds at Austin, using the research findings of the Concerns Based Adopticn

Model. . (Hall, Wallace and Dossett; 1973; Pratt; Melle Metzdorf and Loucks,

1980) Care was taken to address the various concerns; both personal ard

management; that teachers would bring both to the preservice sessions and

the three fiill days of science inservice that each teacher would attend.

PHILOSOPHICAL PERSPECTIVE ‘

 program Developers supported the results of current research in the
field that indicated an elementary science program must match the physical,

mental social and developmental characteristics of the elementary child:

If one accepts this philosophical premise then an elementary science pro-

gram must embrace a hands-on inquiry approach in which children:

* Experience natural phenomena

»

bevelop concepts; and

* Have an opportinity to apply it to their own lives.
This approach to science fosters the acquisition of the processes of sci-

ence as Well as the rudimentary concepts needed to become technologically
literate adult citizens for the year 2000. There also must be a balance

between the cognitive and affective domain so that the "whole child's -
potential" is stimulated. :

" This philosophical orientation dominated all decisions in developing
the Jefferson County Revised Elementary Science Program. Thus, the program

is coricrete, interactive, exploratory, applicable, relevant and success

| GOALS AND OBJECTIVES

The goals of the Jefferson County Science Program are designed to:

* Develop scientific and technological literacy for all stu-
dents. )

* Encourage students who are likely to pursue science-related
professions to acquire the knowledge appropriate for these needs
(professional preparation).

i - -

* Prepgte,tﬁaiviaﬁéis to use science for improving their own .

lives and coping with ai increasingly technological world (per:

sonal needs):
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T P’Eis&u'éé, inforiiied citizens prepared to deal respons1b1y w:.th
science-related social issues (societal 1ssues)
* lee all students an awareness of the nature and scope of a

to people of varying aDtitudes and 1nterests (career awareness)

o * Bevelop in students the decision ma‘ung skills which enable
A them to Kpp:lY'SClentiflC and technological krniowledge in solving
+ personal and societal problems.

P

* Promote the student's self image and a positive attitude

toward science. . )

- o . T .
* Provide science instruction that matches students mental, phy-

sical; social and emotional growth and is consistent with théir
future plans.

The intent of the elementary science program is to provxde concrete,

first-hand experiences for students so that they may begin the process’ of

becoming scientifically literate citizens. Because a child's mind changes’

in the way it operates and does not simply increase in capacity as it .

matures; the 3-6. outcomes are very concrete and demand direct student
observation and participation. Inquiry is the backbone of the program By
the end of the sixth grade a student should be able to:

* Observe and describe a s1mp1e event us1ng more than one sense.

%

-Record and share observations with others.

* Classify a set of objects:

* Collect and organize simple data: i
* Set up a simple experiment to answer a question.

* Read scientific materials critically.

’

* Demonstrate d basic underst&nding of the function of the eco=
system and his/her relationship to it. :

* Demonstrate a basic knowledge of physical science coricepts.

3

PROGRAM DESIGN

The Jefferson County Revised Science Program is currently in plate in

74 District schools.  The District~developed; hands-on; interdisciplinary

inquiry program for grades three through six consists mainly of ‘adapted
€S S and SCIS units; parts of the Biological Sciences Currlculum Study - .

fl
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Health Science

Dental Health
(tocatl)

Your Senses

Hufian Body Systems
(BSCS)} . . .
Reproductive System

(a Family Living unit)
(1ocai)

Nervous System and

Decision Making ]

(Drugs, alcohol &

tobacco) BSCS and local

S

2

‘optics (ESS)

Kitchen Physics (ESS)

Gases and Alrs (ESS)
(optional)

Envircomental Science

Populations (SCIS) (OBIS)

ice Cubes (ESS)

Environments (SCIS L
Meaiworms {(ESS) (0BIS)
Crayfish (ESS)

Comminities (SCIS) and
Small Things,
(ESS) (0B1S)

Ecosystems {SCIS) (0BIS)

Ecosystems Suppiement -

(outdoor taboratory Schooi)

Microgardening (ESS)

{optional)
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\V“‘
o)

s) and

.Earth Science

Astronomy

WA

RoCKs and Chart:
(ESS)

Operation SKy W
(local, using o

planetarium)

Space:_ The New
frontier _ . __
(local; using ol
planetarium)

Too1s of -Astron

{iocal, using o
pianetarium)’
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gram.
Four content strands are imbedded within the program: health; phys1-

cal science, environmental science; and earth science/astronomy. The cur-

riculum is not written on a spiralﬁbasis, rather; each unit is discreet
within itself. All strands are required to be taught since the program has
been approved and adopted by the Board of Education

to use from the commercial (ESS SCIS, BSCS) guides; consist of one
notebook for each grade level _ These guides also contain equipment and

student progress, include a complete set of worRsheetsL and have materials
and equipment ordering information in the Appendix Computer application
and integration within the existing curriculum is currently underway with
at least 15 computers in all elementary schools.

Because ‘the Revised Elementary Science Program is a District-wide pro-

gram, there is a great diversity in the way in which materials and equip-

ment are managed: Some schools maintain central storage facilities with a

system for ordering and retrievai Other schools house materials and

equxpment on a team, grade level or classroom basis:. On the district level

a central warehouse stores materials that are required and frequentiy used

in the program The average cost for rep1acing consnmed materials ts $2 00

%

SCIENCE 240 MINUTES A WEEK
Science instruction is a crit1cal and ésséntial component of every
elementary student" basic instructional program. Board of Education man-
dates tnat all elementary school children in grades four through six

receive 240 minutes a week in science instruction and in grade three
receive 160 minutes each week.

THE CLASSROOM SCENE

i

Teachers provide a variety of 1earningropportunities based upon stu-

dents' needs and - learning styles. These range from learning centers and
small group work to large-group direct instruction and discussion. A

eratively interacting with,each other, exploring, recordingl draw1ng con-

clusions, and problem solving. The cooperative learning goal structure- is
actively encouraged and is a direct- result of the Scienceé Department's
involvement with the research of David and Roger Johnson (University of
Minnesota, Cooperative Learning Project).

Teaehers delivering the Jefferson County Rev1sed Elementary Science

Program state *il.e objective for the day,freview previous work, and arouse

motivation or personal interest: They set the lesson by explaining the

task, stating expectations, and organizing management of materials and

answering questions; asking questions; waiting for student responses, and

| Sy
9]
fobd .
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confronting individuals or groups. Concept development is eficouraged by

soliciting results of experimentation, providing information and defini-

tions, and éliciting concepts. Closure is provided while summarizing con-

cepts to personal lives: Teachers also assess individual or group work.
A visitor in an elementary school would see small groups of students

working together observing and exploring in the regular classroom or in the
outdoor 61assrﬁ6m_E§i1§7@e§§ggiggjﬁﬁéﬁiﬁﬁlétiﬁg;fqaéétibﬁiﬁg, organizing

data, evaluating data, and developing concepts. In large-group discussion
students might be sharing data, developing concepts, applying concepts, and

drawing conclusions: A visitor would not see a silent classroom with no
interaction. :
A CRITICAL FACTOR: INSERVICE.

A Jeffco teacher teaching the revised science program needs to be a

facilitator rather than a lecturer or authoritative disseminator of infor-
mation. During the initial implementation phases teachers receive training

in the program content as well as processes to deliver the program effec-
tively. i . ' "

This inservice program started with a preservice session held after
school in the individual buildings in which teachers personally received a
copy of the new guide, an introduction to the revision; a schedule of

3

inservice meetings, and an opportunity to discuss the changes and ask ques-
tions. Two to three months later the first of these all-day inservices was
condicted at a central location. The next two inservices were scheduled
several months later to coincide with the schedule teachers would be using
in teaching the new program. The time between the preinservice session and

the last of the three inservice days was over 13 months. o
. But what about teachers entering the system after implementation? The
Science Department addresses this need by continuing to conduct intensive
hands-on inservices in which teachers receive at least three days of inser-
vice in use of the program. Teachers who are new to the District or who
have changed grade level attend the science inservices over a three-month
period. Trained inservice leaders who are practicing teachers review phi-
losophy; grade level units &nd content, engage participants in hands-on
activities from the units, share management and organizational tips; iden-
tify assessment activities and introduce generic teaching strategies. __
Through extensive inservice as well as through prescriptive guides,
teachiers have gained confidence in their ability to provide’ science
instruction. Now teachers spend more time with science and feel more com-
fortable using the out-of-doors as a classroom. This includes two Outdoor

Education Lab Schools where all sixth grade students spend one week in
residence: ‘

~~  The program developers maintain that inservice is a crucial factor
which determines if a program is & reality in the classroom or merely an
attractive guide on a shelf. ' ‘
MAINTAINING THE PROGRAM
Although the program was fully implemented by June 1978, support for

the revised program continues with science inservice for new teachers or
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those who changed grade 1level, Comfort and Caring visits, and the

Instructional Improvement Process

ing visit by the science department staff every other year. These v1s1ts

provide an opportunity for teachers and pr1n51pa1s to ask questions, seek

clarification, obtain information and voice cpricerns.

The Instructional Improvement Process is an exciting and intense
1ntervens1on intended to maintain amh;gh_guality program. Its design is
based on coaching rather than providing information or demonstration.

The Instructional Improvement Process is a year- long ~activity speC1fi-

cally designed to improve the 1mp1ementatron of the science program for R-1

elementary students. The process is a collaborative ome Whereby the prin-

cipal, ass1stant principal building staff and centrai ~office science per-

a well- 1mp1emented program are needed Seven Key Features and Key Feature

Indicators are the criteria used. The Key Features-define the essentiail

components of the program and are observable and/or measurable. Key Fea-

ture 1nd1cators designated the 1eVe1 of implementation along a continuum

- from "outside the intended program'" to 'best practices working." The lat-

ter delineates what ideally "stould be." Instructional improvement is

viewed as movement toward "best practices working."

The Instructional Improvement Process begins when the princ1pa1 and

staff of a school decide to enter the process. Once committed, the princi-

pal and assistant principal attend a two-day workshop to acquire knowledge,

use and application of the Key Features and Key Feature Indicators. This

entails simulated and actual practice using the: specierd data-gathering

instruments and comp111ng individual teacher profiltes. =
In the fall the principal; assistant prxncxpai and science department

personnel jointly conduct a mini-workshop for science teachers: The Key

Features and Key Feature Indicators are reviewed in relation to their

classroom behaV1or The purpose is to assist teachers with integrating the

Key Features into their ‘teaching.

Understanding Key Features and applying them to current behaV1or takes

time and support: Therefore, a six- to-eight-week pracgice period is pro-

v1ded during which science department personnel meet with teachers on a

Following this practice period, Key Features are 1non1tored by the

principal; assistant principal, and science department personnel through

the use of classroom observations- and focused interviews: After classroom

observations; feedback sessions are held During these sessions data are

shared, perceptions _checked; strengths 1dentifred and suggestions for

improvement discussed. The coaching technique has been favorably received

and has tended to incredse awareness, dialogue and trust. The Key Features

‘have proven to be a useful and objective starting point to dialogue about

program, to brainstorm alternative teaching strategies; and to probilenm

solve areas of concern.

When all dataﬁare gathered the 1nformatlon is summarized in the form
of individual teacher profiles which are shared with each staff member. A

composite school profile is then preserited to the total staff. Data are

a | | 153
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analyzed, individual and/or school targets are mutually 1dent1f1ed and a

plan for continued improvement is developed:

The Instructional Improvement Process is a procedure that describes

current program implementation; compares actual practice with ideal prac-

tIce, targets needs, ~and establlshes a plan for 1mprovement Th1s fosters

greater quantity and quality of science instruction for students.

EVALUATION

Science Program. These 1nc1ude evaluatlon of the extent of 1mp1ementatlon1

an external audit of the entire elementary-secondary science program, and
an annual assessment of sixth. grade student science achievement.

_ The Science Department in cooperation with the Program Evaluatlon
Department. developed a process to _describe and evaluate the extent to which
the revised program was being 1mp1emented in a given sSchool (Darnell

1979). The criteria uSed were the Key Featiures which define a well-imple-

mented program. Descriptive and deta11ed behaviors for each Key Feature
facilitated objective data collectiom.
The proceddre used with Implementatlon Phase I and II schools was pri-

mar11y evaliative and summative. Experiernce indicated that with the modi-

fications 1ncorporated during Phase III the basic process could be adopted

to be formative and instructive with a focus on improving instruction for

students: Thus, the Instructional Improvement Porcess, which is a collabb-

rative, ongoing process in which principals; staff and program managers

work together as a team; evolved (Melle and Darnell; 1980; Mell and Pratt;
1981):

The second type of evaluation involved_ a program audit. While the
Jefferson County Revised Elementary- Science Program has been in place for

only five years; it has been recently evaluated by mandate of the Board of
Education. The mandate calls for the development and adoptlon o‘ "a plan

tlon program; 1nsur1ng adequate 1nput from approprlate admlnlstrators,
teachers, students and commun1ty members

"desired state" based on a thorough literature search; 2) a description of

"what is currently in place in the schools, 3) and identification of dis-

crepancies between the "desired" and "actual" state and 4) an improvement

plan to eliminate the discrepancies. After the last step; program develop-

ment cvcles into the €urriculum DPevelopment Process discussed in the sec-

tion on Program Development.

The scIence curr1cu1um was the f1rst content area to be evaluated In

Program As Derlved From An Analysis foIhe oclence Educatron_jdterature
followed by the "Science Department Self Study" in April 1982. Also in
April; an external audit team consisting of Colorado administrators, teach-

ers and citizens conducted a week-long audit in 28 Jefferson County
Schools The recommendations suggested by the aud1t team were incorporated

into a Prospectus For Program Improvement" which was developed by the Sci-

ence Department in February 1983 and adopted by the Board of Education in
March 1983.
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Two of the five maJor proJects result1ng from the external agd}t
process d1rectly affected the elementary program. These include expandrng
the Instruct1onal Improvement Process and refin1ng and updating the curri-

The final area of evaluation is the Sixth Grade Sc1ence Test which is

a locally developed criterion referenceitest completed in 1980 and adminis-

tered annually each spring: The primary purpose of the test is to improve

scienice instruction based. on the assumption if you improve instructtion

there will be a correlative increase in student achievement. The test is

designed to measure the coIIectIve achievement of sixth grade students on

the obJectlves of the District science program over grades three through

six and mot to indicate whether an individual student or a group of stu-

dentsihasVmasteredﬁtheielementary science obJect1ves There are no predet-

ermined expectations or mastery levels of how well a student or a class of
students should do on the test.

CONCLUDING STATEMENT
The Jefferson County Revised Elementary Program has been successful
not because of its_ content, design or structure. Rather, it has been suc-
cessful because of the quality of its support structure. It is broadly

supported by the Board of Education who adopted it, by the teachers who
del1ver 1t and by Sc1ence Department personne1 who ma1ntain it. It 1s this

at a time when hundreds of other districts are abandoning this conceptual
design.
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Chapi‘er 14: Excellence in Teaching Elementary Science:

By

John E. Penlck
University of Iowa

and

Roger T: Johnson

University of Minnesota

In oﬁaﬁter 1; Roger Johnson describes the Project Synthesis desired

state for elementary science programs. Developed by twenty-three science

 education researchers over a two year period; the desired state reflects a
number .of societal indicators; foundation reports; editorials and thought
pieces, and a desire for science literacy among the general public. )
These criteria, categorized as Personal Needs,; Societal Issues; Aca-

dem1c Preparation, and Career Education/Awareness, necessitate program
characterlstlcs unllke those found in traditional settings, textbooks, or
1nstructlona1 strategles Also;rtheSe criteria are rnot well represented

among standardized test items: So, it is not Surprlslng that the twelve

programs described in this monograph are not traditional, text oriented or

overly concerned with evaluattng soieiy by means of pencti and paper tests.

These programs were designed to be excellent; dare to be different; and

stand out as exemplavy. They are truly models from which we can 1earn much

about de51gn1ng, developing; implementing, and maintaining strong elemen-

tary science programs of which we can be proud. And; along with our pride;
we can be confident that students in these programs are experienc1ng sci-

ence d1rect1y, liking it; and carrying those positive experiences on with
them. They are well on the,way to science literacy as adults. Since lit-
erdcy encompases understanding and appreciating Sciefice, many programs Such
as those would assure us of a generation of adults supportive of school
science as basic and the scientific enterprise as necessary.

SOME GENERI\H?’.ATiéNS

While that may seem rather mundane and simplistic we feei this is a gener-

alization worth noting; a generalization which did not arise from our prior

v151ts to hundreds of. elementary schools not named as exemplary: When we

say '"teaching science" we mean both .time for science and teaching which

reflects science - - science rather than language arts or reading. - We are
well convinced tha these twelve programs are close to the synthesis crite-
ria; far from the norm; and well-deserving of exemplary status.
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Nationally, schools report an average of tWenty minutes a day spent on

science. Is this self-report of required time for science an accurate mea-

sure of time really spent? We think not. Compare this to Schaumburg

(Chapter il) wliere they spend thIrty to forty minutes each day in grades

foir through six and say they mneed still more time. Or; what does it mean

when Santa Cruz (Chapter 2) has two hours each week and wants four to six

hours more? While most teachers would have trouble planning and teaching

more science, teachers in these exemplary programs 11tera11y say they can

teach science more and still get in math; social studies, and yes, even

reading in fact, in Mesa, Arizona (Chapter 7} and in-Santa Cruz, science

is already integrated ifto reading, social studies, and math., A comparison

of time spent on various subjects by programs described in the monograph

and data collected from a national,; random survey is interesting

Time Spent Teaching

(In minutes per day)

National Monograph

Average Programs
Science 20 29
Math ' 44 : 51
Social Studies : 25 27
Reading . | 86 Y

These twelve programs have cut only nine minutes a day out of readrng and

managed to add nine minutes to sScience, seven minutes to math, and two to

sooial studies. Science is quite obviously basrc to these exemplary pro-
grams.

InAaddition to teaching more, we feel strongly that they are teaching
sciefice as it should be taught. All twelve programs’ ‘emphasize hands-on

science, - inquiry strategies, and student decision making. While in most

- elementary schools there is a strong mismatch between the science curricu-

lum and what 90% of students want and need these twe1Ve are teaching, not

enJoyment Rather than emphas1zing onlv the production of scientists,
these exempiary elementary science programs focus on educating studerits to

appreciate and use science in all walks of life. And, it works. Whiﬁe the

tast national assessment found elementary students not liking scienge as

well as most other_subjects; students ifi those tWelve progrgqs_rank science -
Very highly. At Porter~Gaud (Chapter 9) for instanog, students at Very
77777 ssible

choice! S
Teachers, too are enthusiastic about teaching science in these pro-

grams. Teachers in these programs find science not only rewarding,; \but

easy and enjoyable as well. Part of the ease comes from organization land

the rest from intensive imservice. For organization and management, many
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of the lazger districts hae developed science kits which are kept ready in

a central office and circiilated to schools on a rotating schedule. Coordi-

nators in Anchorage, Greenville, Mesa; and Schaumburg (Chapters 3; 5; 7 and

11) say kits reduce preparation time, remove excuses for ‘not teachlng sci-

ence; and allow inservice to be ifiore directly related to what will be

While most schools nationally have what has been described as a

"teacher- by-teacher program where the quantity and quality of science

instruction is unknown; these twelve programs have science that is well-

known and organized. As a result, not only does inservice take on a new

relevance but supervision and teacher evaluation become more useful and
less arbitrary: And; with more time spent on Scieiice; W1th instructional

strategies and materials aimed at science literacy, student test scores are

up in a number 5f the programs: Or, 11ke at the Cornelius Math/Sciernce

Academy (Chapter 4) daily attendance is up = for both students and teach-

ers! This enthusiasm does not die; most programs report that their stu-

dents take more than the aVerage number of elective science courses in high

school Teachers are not immune from this enthusiasm, either: Teachers in

these tWelve exemplary programs average 12 7 _years in theIr district two

coursework and in a self- report state they are well qualified to teach

science, math, social studies and reading. But; their natior:al counter-

parts say they do not feel well-qualified in science; math,; and soc:al stu-
dies:

Teachers claim ownershis of these programs. These programs were

deSigned developed; and implemented by teachers after 1nspiration by col-

lege courses or workshopS“ Two of the districts (Shaumburg and Mesa) even

go so far as to state that they thought of teachers, not students as they

developed their programs: While this sounds contrary to think of students

first these districts knew that ifrteachers were comfortable with a pro-

gram -- knowledgeable of its content and competent in its de11Very -- they

would teach science and students would benefit: They were right on every

count. Now; in almost every program; commerically available textbodks are

refererices and resources rather than the curriculum: Several programs

such as Ames, Iowa (Chapter 8); Newton; Kansas (Chapter 10) and Warwick,

Rhode Island (Chapter 6) have developed extensive science guides which are
more than textbooks Often, teachers, when ‘asked_about texts, ‘said "Our

heard that very often: In fact, when we asked, "What would cause your pro-

gram to fail?" we heard over and over, "Adopt a textbook!"

Interestingly; though; several programs do use & basal text, but more

as an organizer for the science kits which circulate to classrooms. They

envision. changing texts every five Years while the kits remain. Actually,

all of the programs see themselves as still evolving, looking for a better

way to teach more relevant science. Much of this evolutiomn- ‘comes about as

teachers take college courses and workshops, read journals such as Ranger

Rick or SCIence and Children, or attend professional science teacher meet-

ings. Thirty three percent of the teachers associated with these twelve

exemplars attended at least one national professional meetings in the 1last

five years. An amazing 44% have made a presentation at' a professional

gathering. Several programs said they got much of their inspiration and
many of their ideas from atttending professional meetings. Now, having

come full circle, they go to present their ideas.
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These programs have Worked at making teachers feel more professiomal

by involving 'and supporting them: It is their curriculum and they have a
vested interest in learning how to make it work. While nationally, only
38% of elementary teachers see inservice as useful, fully 67% of these ele-
mentary teachers in exemplary programs responded in this positive way-
ihservice is often run by practicing teachers using actual materials and
strategies which will later be used in classrooms.  And, inservice is seen
by all exemplary schools as a long-term effort which is never-ending. Jef-
ferson County, Colorado (Chapter 13) established an Inservice Academy which
offers such p.ograms: At JeffCo; each new elementary teacher receives
three days of intensive science inservice for the grade level <hey will be
teaching. And, if they change grade levels they get another three days o

inservice while a substitute covers their classes! This is relevant inser-
vice which helps them directly in their classrooms. -

Much of this reievance to teachers comes through their own involva-

ment but they also are encouraged by the strong administrative support
they receive. In general, teachers in these programs view principals and
other administration as allies and friends. In a number of programs, the
original impetus for developing an innovative science curriculum cawe from
an administrator. Relevance comes also from an extensive use of community
resources; Speakers; museums, industry, and environmental are’s. By
involving the community, teachers: have made supporters of community leaders
and turned parents into activists:. Santa Cruz, California has gone so far
as to establish a non-profit corporation; Friends of the Harvest, to sup-
port one program in an elementary school. Frieuds of the Harvest secures
funding and support and provides publicity; aids dissementation, and gener-
ally. encourages good science education.

' These programs are not expensive; they rely on many commercially avai-

lable activities; almost always Elementary Science Study (ESS) or Sciance

Curriculum Improvement Study (SCIS) materials: What makes them unique
is their reliance on hands-on materials and well thought-out teacher behav-
jors and Instructional strategies. In large districts, material availabil-

ity in each classroom is assured by science kits delivered from a central
office. Smaller districts and schools tend to rely on the initiative of

teachers interested in science. 4nd, a majority of the science in grades

4L; 5, and 6 is taught by science specialists who teach several classes of
science_each day. 7 ) S
All of these programs integrate current events and societal issues

into their curriculum as well as a variety of traditional science discip-

lines. At Lincoln City, Oregon (Chapter 12) field trips are integrated
with societal issues as wWell. S )

~ Most indicate that there is no essential content for elementary science
and that order of content is somewhat irrelevant. Generally; they design a
sequence of topics to meet the convenience of distribution of kits; inter=-
est of teachers or students; or to match seasonal or current happenings.
But, the most important aspect of these innovative programs is the teachers
themselves. These teachers, reflecting the goals of their programs, pro-
vide a student-centered learning atmosphere which is flexible, heterogeme- ... .
ous; locally relevant, and experience-oriented. In the process, these

teachers lecture less and discuss more than elementary science teachers in
general. 7 9% on Sclence
daily, fully 57% of teachers in exemplary programs offer a daily hands-on

While nationally, only 9% of teachers offer hands-on science.

science experience to their students. This is interesting compared to
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attendance at national science foundation funded institutes; 7% of

elementary teachers in general attended NSF institutes while 27% of the

teachers in these programs attended such federally funded programs.

The classroom atmosphere they create is stimulating and accepting.

They expect different students to achieve d1fferently and the search is for

solutions not -he correct answer. Teachers provide systematically for
feelings,; ref :ions; and self-assessment by students. There is a coficern
for effective mmunication skills and the expectation that students will
question facts; teachers, authority, and knowledge:. -, o

Frequently using societal issues as a focus and rarely viewing class-

room walls as a boundary, these teachers work easily with community lead-

ers, administrators, and parents as well as children: 4And; teachers in

these schools and systems are generally working closely wfth faculty of

colleges and universities. Often college faculty are used as consultants

and workshop leaders. Other times they work with schools developing mater-

ials and strategies, working with students outside of school,; or aiding in

evaluation efforts. Sometimes it is the schools helping the universities: -

For example, in Ames, Iowa we found an elementary classroom with remote
vxdeogcemeras and microphones transmitting to a teacher education class at
Iow State Un1versity There, preservice teachers could watch an actual

class in actionm, discussing it as they progress. How many elementary sci-

ence teachers would feel comfortable knowing that someone could watch them

at any time without their knowledge?

These schools and districts recognlzed early that sc1ence is a ba51c
part of their currxculum In doing so, they also took advantage of the
fact that children seem naturally to enjoy science and that science is

easily related to all aspects of the school currxculum at the elementary‘

level. As a result; these excellent science programs are having a visible

impact on other school programs ‘as well as other schools: They are fxnding

that students, teachers; and parents are coming to expect science to be

interesting, fun, and relevant now and in the future. In the _process they

are gaining even more support to continue and up-grade their programs while

alloW1ng for a positive evolution.
____Students themselves are experiencing more school science that closely
mirrors the nature of sc1ence itself; a condition that must. enhance science

literacy,; attitude toward science, and an awareness of careers in science

and science related fields: 1eachers are feeling more professional and

competent because, for the f1rst time for ‘many of them, they are f1nd1n§

they can do a good job with science while enjoying it.

We feel these examples from the Search for Excellénce will motivate

and inspire teachers; schools, and school districts ta seek innovation and

science literacy for their students. We also hope that these programs

influence colleges and universities preparing teachers for elementary

schools. A1l of these influences should u1t1mate1y affect students and

lead to excellence for our educatlonal enterprlse in general

schools and settings, probably no one program is the ideal one for your
school or d1str1ct We hope that you will take aspects of the models we
have examined, adapt their ideas to your settings, and work creating your
own exemplary elementary sc1ence program. Just as there 1s no essent1al

the needs of alt students We io fee1 hoWever, that there are Some

aspects and elements that will always be present in an outstandlng elemen-

tary science program
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feachers in exemplary elementary scinnca programs:
* Provide a stimulating environment.

* Promote inquiry strategies.

%

Are very professional.

*

Play a major role in their own curriculum:
* |nclude many aspects of the synthesis criteria from chapter 1.
* Provide systematically for feelings, reflections, and assessment.

* Encourage pragmat <+ while expecting students to question, facts,

* w§nt to sSee étuaeﬂfs app1§iﬁé knowledge i‘étﬁéi‘ tiiéfi mereiy kﬂdﬁiﬁé
it.

Stiidenits in exemplary elementary science programs:

*|

Actively do science.

%

Identify problems as well as solve them.

* Make decisions relating to their science study and their science
activities.

* Learn how to learn

* Do not view the classroom walls as a boundary.

* Develop effective communication skills, understanding of science

and the scientific enterprise; and use of their science knowledge.

Administrators of exemplary elementary science programs:

* Support good sciefice programs:

* Become involved in elementary science.

* Provide systematically for availability of science materials an
inservice related to science teaching. .

* |dentify key science teachers as leaders in the Search for Excel-

lerice in elementary science.
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The community desiring an exemplary elementary science prograim will:

* Recognite the importance of good elementary science programs.

* Support Sciefice programs both at the developmental and maintenance
stages -

* Deamand their children receive a science education which assures

them of science literacy and an ability to live and work in the tech-
nological age of the future.

These ideas are not prescripttve of what you must da, tlié? are

descriptive of what others have done to meet the needs and challenges of

their own community. To do the same in Yours; you must make your own &ss-

essment and prescription by determining how best to meet your needs. We

assume you will recognize in these chapters many of the problems which you

. too face and we hope that you will see some solutions which match your

interest and needs ahd the support avaitfable in your own setting We hope

program and we encourage you to write;: call, or visit any of all of these

outstanding programs as you design a true science learning environment in

your elementary school or classroom. We have no doubt that inst:i:tuting

such a learning envVironment With your students will leed to many positive

rewards and a desire to continue evolving, improving, and bullding on you

elementary sciernce curriculum. We have no doubt that you; teachers; and

most of all, your students w111 treasure, remember; and vse their experi-

ence in promoting a better life for themseives and their fellow citizens.

-
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