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PROLOGUE: SEEKING EXCELLENT BIOLOGY PROGRAMS
By
John E. Penick

Scisiice Educdtion Conter
 University of Iowa
Iowa City, lowa 52242

Many descriptions of excellent ideas, activities; and compléte science
programs have been published, read, and reviewed; resulting in considerable

improvement in science teaching and additional recognition of continuing
problems. With this first volume of the Focus on Excellence monograph
series; The National Science Teachers Asscciation hopes to provide a source
of inspiration; ideas; and resources as well ds descriptions of innovative
and successful practices. The ten biclogy programs described in this
monograph are certainly innovative, successful, and inspirational.

For_1982; our secarch has been for outstanding programs in [ive focus

arcas; Biology; Elementary Scierce; Science as Inquiry, Physical Science,
and Science/Technology/Society. For each area, we are devoting a monograph

such as this describing innovative programs with a particuldr focus. This
continuing monograph_series from NSTA will highlight excellence in Middle
School/Junior High Science; Physics; and Informal Science Education in
Volume II. Future years will see a search for excellence in other school
science areas, teacher education programs, and other aspects of science

education: We feel strongly that this monograph series; Focus on
Excellence, will play a needed and vital role in shaping science education

practices and research of the future. -
The 1982 Search For Excellence in Science Education began when Robert

Yager; NSTA president for 1982-83, was invited to become & member o
Project Synthesis: The perceived need for Project Synthesis came in 1976
when several National Science Foundation funded studies revealed the
current state of science education in the United States. Then, in 1978, a
synthesis of the more than 2,000 pages of information from those three NSF

reports and from the Nationat 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/Technology/ Society,; or Inquiry. A critical part
of the synthesis analysis was developing a description of an ideal or

desired state for a focus area and then comparing the actual to the desired
state. During the Search for Excellence; goals arising from the synthesis

desired state for each of the five focus areas were used as criteria for
defining excellence in a school science program. -
Leading science educators (generally state science consultants) in

each state were identified as chairS of committees to identify and nominate
6utstanding7§¢i§pc§ programs in their respective states. Ultimately; 165
state nominations were submitted to the project director for consideration
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at the national level for 1982. Thus,; the state exemplars were passed on
to another set of review . ommittees and vet another selection process.

To aid in the secle . tion process; all nominees were asked to till out
iorms detailiug inuformation on demographics,; texts used: and the nature of
tho school A questibxhéirﬁ déVélbbbd frdﬁ the déS‘réd state britbrid'
In gddltlon,, the ,state nominees were given the major criteria for
cxcellence and asked to provide narrative information about five aspects of
their programs.

* Provide some informaiion dbout tlie setting (community
location, size, svecific fedtures, school scicnce and
organization);

* Describe the natiure of the exemplary program (grade, level,
class sizes, curriculum outline, learning activities,
evaluation techniques);

*

How does the program exempl:fy the 1987 cht rla for SESE
(AbbreV1ated cr1terla were made avallablc and reference to

was g1Ven),

* How the exemplary program came into existence

* What factors contribute to the suczess of the program anc

what is needed to keep it going?

Nominations were divided into five groups; Biology; Physical Sc1ence,

Science/Technology/Society, Inquiry, and Elementary Science. Eack gZgroup
was then reviewed by different teams with at least one of the original
s§hthesis reseétthers 6h eéCh tedm Eéth prdgrém was camparéa té the

w1th Leylewer dlscuss1on usqally leadlnggto a cjear 1degt1f1gatlon of the
national exemplars in each focus drea. These National Exemplars numbered

twelve in Elementary Sc1ence seven in Phys1cd1 Science, and ten 32ach in
Biclogy, Sc1ence/ Technology/Soc1ety,rand Inguiry. A séparate monograph
for each 1982 fociis area is available from NSTA.

While PrOJect SyntheS1s offered a desired state, these examples of
exce‘lence prov1de v v1d views of What 1s already a reallty We hope you

source of 1deas The programs deSrrIbed range in size f- om small schools

to large, represent both urban anc rura! populations, and come from a hroad

geographrcai range: Schools with exemplary biotogy programs are found in

communities of 1000 to those with more than 200,600. Size of schoct or

community does not seem to be a limiting factor in achleVIng excellence.

Some schools have large budgets while »thers have almost no moaey at all.

Grade 1level 1s not a factor either. Biology seems to work well
regardless of the age of students. Not surprisingly, teachers are the most
significant factor. _T:achers  1in all of these programs are dynamic,

thoughtful, young at ltért and eager to learn with their students. (If
you are interested, _see 7ah6ther _monograph from NSTA. Teachers in
Exemplary Programs: How Do They Compare?)

&
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Chidpter Une describes A New View for Biolngy Education. ¢ - o
tho Unrongh 616ven of (o1 dosci ipt ions or ae Lol b1ology progean. o
as excmplary during the 1982 Scarch For Excellence.  Chapter twolve s
synthesis  of  the ideas  tound  ou e programs oand a0 nued ¥
geilerdlizdtions and  recommenddtion  roldting to  oxcellende  in bLioiogy
Scielice programs. o

These programs are all exemplary in varions ways,; but they by no means

oxhiaiist  the siupply of innovative and ontstanding scionce  education
programs. We feel strongly that oxcellence oxists and it exists in

reasonable quantity. View these as some ecxamples of excellence and be
prepdred to find more. At the same time, we encourdgr you to cohtdact any
of these exempldry program$s which you feel have applicability to vour own
school situation.
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Chapter 1: A NCW VIEW FOR BIiOIi 0GY EDUCATION

1y
Rodger W: Bybee

an&me«nL of BEduaciat o
Carleton (()llugv
Northfield; MN 55057

It is safe to say that the nessage of crisis and chdngo in blo]ogy

odugatron has been heard. Equally evident is the necd to broaden our view

of biovlogy edication to include social issues related to the life sciences.

thle tlie need to change biology education is clear and new d1rect10n< have

been suggested, a conceptual orientation is ﬁttii needod Without & new
coaceptudl orientation we run the risk of cither uslng old ideas that gnt
iis to our present situation or using such a vdrloLy of approaghoa that we

lose 4 sense of unity and direction. We need not be caught on the horns of

this dilemma.
This essdy  coilstriicts 4 vision; one Ilew wdy of viewing biology

oduranlon The essay, intended to provide a way through the dilemma;
STEgests human ecology as & fiew conceptual orientation for biologv.

Some of :the ideds expressed hereé have been described in earlier

publications such as What Research Says to the Science Teacher Vol. 3;
and the other articles listed at the end of this chapter. Review these

publications if yon wish an elaboration of new directions for biology

education.
Th:s introductory chapter describes a broad organizational scheme for

a next phase in the evolution of bioclogy nducatlon - More spec1f1cally, I

wish t» clarify human ecology as a conceptual orientation for biology

teaching: to identify different issues within this coniceptual orientat.ion;

to proviide examples of b1oIOgrcai problems, ediicational policies,
curricular programs and instructional practices for b1ology edULatlon and

to review future prospects for blology educatior; Sqme of these godis are

fiurther clarified through the ten deSCIIptIOnS of exemplary biclogy

programs in this monograph. While the tone of my essay is visionary and
thecoretical, many of the idedas are made concrete and practigal ifi these

biempiarv programs. Before continuing, I would like to set the <tage for
later discussions by eéxamining some crucial issues of biology and soc.ety:

Tiiis article is based on work completcd ihf,tﬁé NSF program Project

%ynthe<ls I wish to acknowledge Paul DeHart Hurd, Stanford University,
Jane Butler Kahle, Purdue Uniiversity, and Robert E. Yager, The Un1vers1ty

of Towa, for thP1r contributions to the formulation of idnas expressed in

this paper:

10
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BIOLOGY . LOCH TY AND HUNMAN [ COL OGN

o i Cast o thib e e i b I i ti oo i bt '
bovvens )v‘\nll.\l [T RN Newto Ui et i i) lu"l.l.,‘- e b e o dobiian e g FRREW
ool e, 11)]&\;'11" TR o e ot ~\ el petpectites sl b I

i)iul bByatlcn: enee s omment il prvchiolopy oot liinn.m coolape, Gl new lippioac e
to understandiag ifte and Trerng liave all omedged ti i lvlnlwx Thewe new
tnsights are antlaencring indrcrdiais o well n ottty ) )

Advances in the brolopical o detic e tWive ineind  doicein i il it
hoecanne new knowledge omd o ]llllx]ll“" canand e in'iii;; .im)i ved o hidimine
Brocthical discussions o D el itiecy (g wet o s i ‘\lhlpll- Gtooth,
point.  The awareness that sow biolowical diveoverios .|ppl\, to it 1 i
dimension not fully realized lustorienlly.

Embedded tn these biocturcal debates oy an rasine of tum SIS i v
to us all. Through most of time the immense  journey of biclogical

evolution has been directed by natural laws: hith the dxscovory of DNA and
development of blotochnolo;,\, we aro left wah new abilities which may RO

bevond our vasions.  Evolution mey unow he (‘1 rectoed by humas thense Ives
Hvrv we see a clear and most pxurmmd connection bhetween hml(‘gy dn1 pare
stence  and 1ts  influence on our  soc 101) Ail other insights pua.e o
(Umpn‘lx(‘iil [t should be uvoted that each H-}w)lt of  new gyesalta and
technologies  Teads us even clower to wome drastic form ot humar,
intervention in natural processes.  Examples dre nnmmo'xsi carbon dioxgde

i the .‘jtmdi‘,p'livrv, Aacid rain; toxic wiaste; use of chemicals as fertalyoe:
and reod additives, and the credation of new life forms.

rher connections between biology and society oxist as well. oot are
How tdmilidr sights in the cdtidlogue of bio~social problems; populdtion and
polliit ion; environment, ciergy dnd resoirces. At some level the mijority
ot bio-socidl problems datfect the diily living of ¢very person on this
pl atiet . It might be food shortages in third World countries or acid -ain
n dl'\'t'l()p( d countries, bit they are there as a «osnnection between hiology
and  socie Ly The  inc redasing  number  and  complexity  of  contempordry

bhio-social prOblomﬁ u»rLaxnI) cdilse Us to glestion oiir @isdes in modifviig

or directing the evolutiondary process. 7
The phbllc has an  increased awaretiess  and coticern  relating  to

interactions among individuats; groups of inix\xdudls and the elivironment .
In the natural course of things public aitention has been directed o

primary units of ecological study. This attention and resulting percent o
has directly influenced the growing concern for ecology: But; there is ;}m
added dimension of public debate and social policies that extend rthe

concern tor ecology to ithe specific arca of human vcology:

HUMAN ECOLOGY

the LoLaI Ven,v1rronm,em,., Hu'riéﬁ ocology is 1nu\rd1§(,1p11na*y Strongly based

in thb biological diéu1p11ne of ecolog},, numaﬂ ocology i'rit'o"gi—zit'oi and

pr(holog), qorlo]cév, polltl cal science and nconomycs, VIn qddltlon‘,xmmn
humanistic dlsc1p11nes, such as ethics, are also included in human ecoleogy.

11
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scientists use in  identifying and Solving problams and paire neg

knowledge: The goal is well stated as: Biology education should aevelop
a fundamental understanding of, and the ability to use, the methods of

scientific investigation: , , , ,
Biological education exists iii society and should contribute ts the

maintenance and development of thc ciulture. This goal is especially

important now when many social issues are directly related to biology:

Biology education should prepare citizens to make responsible decisions

concerning science-related social issues. S
Within a cuiltuore; all individials have needs that are related to their

own. biological/psychological systems.  Biological education should
contribute to an understanding and fulfillment of personal needs. thus
contributing to the development of the individuals.

In addition; hiological research, developmen: and application
continues through the work of individuals within the system and through the

support of those not directly involved in biological work. So; . one

important goal has been: Biological education should inform students about
careers in biological and health sciences.

The reformulation of these goals is based on a question: What is the
purpose of biology education? An answer to this question is taken from
Paul DeHart Hurd as he addressed the gericral topic of this essay. Dr. Hurd
stated, ''The overarching rationale of the desired biology program is the

use of biological knowledge to enhance the understanding of oneself and to

benefit the quality of life and liVing”fpr humagipeings;ﬁ (1, p.13).

Our task is primarily to prepare citizens capable of understanding and

applying biclogy in their personal and social lives: There is a very

important point implied by this aim. Biology education at the pre-college
lowel; and aspects of collége liberal arts courses; is not to train
scientists; bio-technologists and doctors. The primary aim, the one
directed to well over 90 percent of students taking biology courses; is

related to biclogy in their personal and social lives. The contrast to
this aim is found in discussions of the current crisis in science
education. One aspect of the crisis is the need for scientists and

engineers. While I am certainly not opposed to a preparation adequate t
begzin specific education for science and engineering, I do have serious
reservations about restructuring the science curriculum specifically to

ameliorate the need for biologists ,éﬂd, bic-ernigineers. In my view,; a
desired biology education praimarity provides for the fieeds of citizens.

That is, we educate all students, including those going ifito sciénce
related careers. All must be scientifically literate if society is to
Achieve it§ highest aspirations. o N S
The crucial issue;, deciding what should be included in the biclogy
program, begins by reformulating the future goals of biology in light of

contemporary biological and social concerns. I say "future" goals to point
out the theme of constructing & vision of a desired biology program. 4lso,
I say future for the transformation of goals is a naturat evolutionary

process in biology education. . B

In the future, the goals of biclogical kriowledge will inciude aspects
of the basic conceptual principles in identifying 1living organisms;
genetics; evolution; nutrition; behavior, continuity, structure-function;

diversity-unity,; life cycles; energetics, and integration. The future goatl
of biological knowledge will place these fundamerntal concepts in a context

that is socially relevant and personally meaningful to students.

Gl !

ii
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The limited dpplication of science methods will necessarily  bo
expianded in the future. To the extent induiry is used by blolog) tedihiers,
the focus is llmltbd to spéclflt $kills such as observing, hypothesizing
and experimenting. The goal of scieiice methods will include information
proceséing skills such as; hOllbL1L undorstandlng of problems,rmultl -causal
methods of futures 1esearth ThL accent on human ecology and soc1a1 issues
requires the inclusion of decision maklng as a critical component of
information processing. N )

Few deny the importarnce of coiitemporary problems However, many do
not understand that even social, economic and polltlcal problems have
consequences and are 1nterre1ated due to the more fundamental problem of
ecological scarcity: Contemporary social problems are too important to

ignore because they are 'not clearly within the dlsc;pilne of bvology

Giving them marglnal recogriition through elective courses is no solution

either: Blology education for crtrzens must center on societal issues

which are and will continue to affect us and our environment:

Personal needs, along with societal Issues, shouid be a prima:y

orlentatlon of the future biology worogram: "Pure'" biology or the

"structure of biology' are no 1onger sufficient organizational schemes for

the broad and important goals of bIoiogy education. Human ecology with its

attendant stress on the person as an individual in a complex society should

become the organlzatlonal theme of biology education.
Increasing career awareness also will be a part of every topic in

biology. In addition; the goal will be expanded from the traditional
emphasis on great historical figures and research biologists to include the
many and diverse careers within the biological, health; and environmental
sciences.

REDESIGNING THE BIOLOGY CURRICULUM

Among the major divisions of pub11c educatlon the biology curriculum

will have a dlstlnctly different orrentatron. &t the elementary level the

orientation will be toward children as "curious naturatists:" Childhood is

a time of interest, curiosity and wonder about the natural world. In the

desired program teachers will use the common interests of children to

develop their program. An added benefit of this approach 1is that

elementary teachers need not have extensive science backgrounds. Many
observations can be made in the immediate environment and be related to

other parts of the curriculum such as language arts; reading, writing and
arithmetic. This_ is an approach thatfcouldfusefnaturalisté such as John
Muir as an example of a person who observed and wrote about the natural
world o )

o The M1dd1e School/Junlor ngh School w111 focus on the "interested
adolescent.  Here the emphasis is on personalrobservatlons, biclogical and
psychological developmerit, dnd the role of the individual in human and
physical environments. During the adolescent years, the blology program

can again use the natural interest of students as a focus: Adolescents are

keenly intcrested in themselves,; peers,; adults,; and the human and physicatl
environmeit .

e,
ey
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The liigh scliool biology program, usiig "tho informed citizen" as a

theme, will ecmphasize the social context of biological coticepts anid
processes. Biology as a dlstlpllhc with a history and fuLure will be
studied. Tliis is the lovcl where Kuman ccology will begin to have some
medtiing for studerits, 7

There are two con51deratlons at the eollogv tevel: The first is for

students who do not intend to take any further science; while the secoid is
for students who plan to continue their study in blology, bio- technology,

environmental sciences, or health related careers: The first type of

college course should be an_elaboration in depth and breadth of "the
informed citizen" theme. “he second course of study needs little
dISCUﬁSlon sifice it is be1ng done already In general; the orientation is
trwara "the profes;16ﬁal bioclogist.'

Though brief, this dis-ussion éhould introduce a new view for the

biology currlculum Each level of instruction has its own interests and

emphasis. Study at the d1fferent levels is. comp11mentary but not

spec1f1cally designed to prepare for the next level in the traditiona:
sense.

RETHINKING INSTRUCTION IN BIOLOGY

As biology teachers construct new programs, I siggest thoy consider
three questions:

* Is it teachable?
* Is it achievable?
* Is it learniable?

Teachable assumes & course of study appropriate to the teachers

background and interests. Answering this question may require some

retraining or extra study, but professionals are expected to keep current

with their fields: - ] N o B
Ts it 1learnable relates to the students' _ability to grasp the

information; processes and skills presented. In short, this aim asks the

teacher to con51der the developmental and motivational needs of his or her

students.
_Is the program achievable also refers to the fac111t1es, equlpment

supplies and budgets. It does 1little good to design & program that

requires elaborate facilities and equipment or is too expensive.

In a very broad way the curriculum described earlier is or1ented

toward the criteria of teachability, learnability and achlevabllity At

all levels,’there is recognition of teacher background; student development

and facilltles 7 As _ the program of biology education _progresses,

instruction requires higher levels of teacher competcncy in science,

understandlng hlgher levels of student development; and more sophisticated

1:
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ofies il the edrly years to those more complex in later years of bisiony
educdtion. Likewise, greater atitcention will be paid to individudl aiid
cooperative, as well as competitive, approaches to learning. o

The 1ole of the laboratory in tlie new biology program deserves Special
dttention. To the degree luabordtories were used in past biology programs,

they were .often thouglit to be ‘'experimental" and usually done oini a
laboratory table. In the future, the approach will range from more
experiential at the lower grade levels to the triuly experimental at the
graduate level. During the middle-junior high and high school years, the
laboratory will be an equal combination of experiential and experimental.
Laboratory activities will require students to locate sources of
information in some cases and to d1scover new 1nformat10n in others. But,
regardless of the sourcc or means of 1nformatlon the aim will be to
identify and solve problems by using the1r knowledge of science. A part of
the solutlon to many problems w1ll involve maklng dec1s1ons Ideally, a

problems
The best laboratories will direct students to 1nformat1on useful in

makrng decisions and taking action: These laboratory activities should

provide an interpretation and location of a real world problem to which

students may apply ‘their knoWledge skills or understanding: From this

activity, forming concepts, developing process skills; and shaping of

attltudes and values w1ll come eas1ly and naturally Sclence will be

SUMMARY AND DISCTUSSION

A new V1ew of blology educatlon is reflected in goals, curr1culum

The study of humans and thelr env1ronment is essential as it 1nc1udes the
individual's role in seeing, understanding and helplng reduce contemporary

problems Biology taught with this orientation necessarily Involves

questions of ethics; values; morals and aesthetics: Human ecology is the

conceptual organIzer of the new biology program as it recognizes the
centrallty of humans 1n sc1ence blology and sc1ence related problems

past; blologlcal knowledge science processes; social issues; personal

needs and career awareness. However; the goals will be recast in terms of
present and future changes in biology and society. ,The new blology program

will focus on_ environmental or ecological studies including current issues
requiring a biology knowledge base. Health--particulary those aspects

dealing with topics such as alcohol, drugs, and tobacco--dnd disedse are
examples of top1cs that m1ght be 1ncluded The quality of life in the

The new blology' program requires no changes in time allotments in
schools though it is a course which will be requlred of all students

because the subJect matter is primarily directed to ImprOV1ng human

adaptatlon on both an individual and social basis: The program would have

a different emphasis at different levels: Perhaps the "curious naturalist”

16



at the elementary level, the "intorested adolescent” at middie sctiool and
junior high levels, "the iiiformed citizen" at high school and "tlic

professional biclogist" at colleége levels would be the appropriate program

oricritations.
1n addltlon thc new b1010g§ program includes new foci for evaluation.

Students will be evdluated on their ability to use knowledge of blology in
1nterpret1ng personal problems and social issues; and a demonstrated

ability to formulate rational deciSions in the context of personal problems

and social issies.
While text centered and trad1t10na1 blology programs reflect bxology

as };Wyas, human ecology as a proposed conceptual organlzer for biology

programs is more in harmony with the current state of the biological

sciences and the contemporary soclal issues confronting citizens. Bringing

this vision to reallty will require the efforts of each biology teacher for

programs must be tailored to the unigue human ecology that exists with each

teacher; group of students and school facility.
A broad new view has been presented in thlS essay. There is proof
that the vision of this essay can become reality. The proof is in the

exemplary programs that follow: I hope thlS package of the ideal and real

provides confidence that the reader can begin developing a new view of
biology education.
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Chapter 2: LINDLEARN BIOCLOGY

By
Joseph Maurer

Lindenhurst Senior High School

300 Charies Street -
Lindenhurst; New York 11757

Lindenhurst; a community of 38;000; would best be described as low middle

inicome and very heterogeneous ethnically. Our community, through
Superintendents, Boards of Education and building princ.nals, has always
supported educatlon i They haVé nurtured 1nnOVat1ve cha1rpersons at the

The ablllty of,the chalrpersons from all d1sclplihes is limited only by
their vision, drive, knowledge, and by_thelr ability to motivate staff,

stay current, and communicate with all decision-making administrators;
1nc1ud1ng the Board of Education.

Our729 year old hlgh school Las 2 614 students and 166 teachers in
grades 9 thrcugh 12 Orlglndlly, it was a junior h;gh school, now
converted to a hlgh school . If we had a new hlgh school, the science rooms
would thave been 1arger As a result we have a problem with storadge space

for science supplies equipment, and Llndlearn Blology material.

The science department s 21 teachers use multlpurpose

laboratory-lecture science rooms contaInIng taboratory statlons for 30

students. Our 15m x 4m Solarium; buiilt by our science students in 1982, is

our 17th science room. This fac111ty not only serves as a greenhguse for
hydroponics and plants; but is a source of heat for part of the hIgh schootl
in the winter. The district's planetarium and two meter earth-in- space

globe located at the Junior High School are used in the high school science.
program as well.

OUR BEGINNINGS

Our old biology program was a trad1t10na1 textbook approach w1th labs
and evaluative measures the choice of each blology tedcher in the district.

The quairty and quantlty of blology varled greatly and perscnal and social

issues of biology were not part of any teacher 5 resource or classroom

materials. Whether social probiems were. d;scussed in lecture or

discussions with 1arge groups was left up to each teacher: Career

information was non-existent.
Each teacher in the old blology program foilowed the New York State

Bloiogy Regents_syllabus; insuring all students were exposed to the same

materials. _ While each teacher had core material with which all students
had to be familiar; teachers could select existing materials as enrichment
for their students. A majority of the staff completed all designated
enrichment Zreas with students. 1In using any New York State syllabus; the
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teacher has anliniited opportunxty to expand any area depcndent opon  tlie

dblllt) and interests of the class. But, we were not content with whiat we
were doing or how we were going about it. We faced two problems which;

whiile not unique, are rarely addreéssed:

* How can we OffLLLlV(]y prov1de for students with widely
varying skills, interests, and degrees of motivation?

*VHCW can our bicibgy classes bettcr reflect the nature of
science?

Science is a way of thinking and kilowing; the progross of science is
dependent wupon the ability to think logically. H: school students
demonstrate varying degrees of siiccess in applying .ogical thinking to

probler identificatiom; problem solving, planning, evaluation; and analysis
of data. Lindlearn BIology is de51gned to develop and refine these skills.

The target populatlon for Lindlearn Science is students who meet any two of
three criteria:

* An 1.Q. score of 100 or better on the California Test of
Mental Maturity (given in 8th grade);

* Reading ability not more than onc ycar below grade level

as determined by the Stanford Achievement Test (given
in 8th grade);

Students may elect to taﬁe Lindlearn Biology éifﬁégﬁ,iﬁ,,é more

structured or an individualized setting. Since the great range of

dlfference among pupils is probably the most pervasive characteristic of

our student pOpulatlon and since we knew they learn better by different

modatities; it was necessary to obtaln med:a materials in advance of anv

curricutum development Without any addltlonal funds for buying equipment,

supplies; or media materials, the Science Department from 1968 on began

reallocatlng its priorities to develop a multimode approach. This gave us

a three year lead time before developlng and pilot testing the program.
Rhona Margolis; William Nast; Robert D' Esp631to, Dr. James Briucia, and

I then developed and pilot-tested Lindlearn Biology over & three yeéar

period. The New York State Blology Regents Syllabus has served as the

basis for developing the core objectives for hLindlearn Biology.  The
district has a curriculum committee made up qfiigentral admlnlstratlon,
principals, teachers and one member from the Board of Education: This

committee serves to monitor curriculum development. They play a major role

in seeing that programs develop students properly at a quality level: As

programs are developed and pilot tested in the classroom; they are finally

recommended to the Board of Education for adoption and can become part of
the regular currlculum

or given a currxculum perlcd in place of a duty perlod within the _school

day. The ﬁIpdlearn program has used all three of these ways to evolve and

undergo change:

19
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cd program; we realized the need for two
First; we needed 1 secretary who could type

new or reV1$éa materials. Second; we needed helpers who could duplicate
and collate materials. We did not hlre new peop]e Instead; the district
redss1gned employces within the dist-ict. Since our personalized program
used more paper than a traditional prograw; the district also had to
reallocate funds from another area to buy paper. We have had the full
cooperation of all our Superintendents and Boards of Education through the
vedars.  They have supported not only the personalized programs in the
scienzes,; but also those in art, social studies; English; mathematics;
Frer.hh and Spanish.

As Chairperson of the Science Department; I have been involved in
planning,; program development,; staff development, program revisions; and

evaluation. My active participation in professional oranizations_ such as

the American Chemical Society and The National Science Teachers
Association, and my term as President of the New York State Science

SanrViédr'é Aiéoc1atlon gaVe ~me contacts and experience which were

Our notions of curriculum and instruction were influenced by those
cofitdcts, our own ERIC searches dnd the NSTA publications What Research
Says to the Science Teacher - Volumes 1, 2, 3 and 4. Also, I was in daily
commuriication with the test teacher during the pilot stages of the program,
both butside and inside the 'clas's'r'cs'om Th'eri the 'c"csmmuni'cati'cs'n am”o”ng the
faith and experience in the program: All staff members, with the exception
of myqelf had cnly experienced traditional classrooms in their own

educational backgrounds:
OUR PROGRAM

At the beginning of the pilot program teachers would not believe
students could learn without lecture. Teachers knew they should not
lecture; still, when students asked questions, extensive lectures usually
fbllbwed _ When this ‘occurred; Sbﬁetimés ‘the biology. teaCher in the hekt

sery;ng as 4 remlnder to the teacher who was lecturlng,to stop. ,It was
difficult at first to break the "letire method."” It took teachers helping
each other to break the hab1t Soon, I began to hear new comments such ‘as
"I can't believe it. They learned that objective without me."
At the end of the second year of pllot testing, soie of the blology
teachers were still doubtlng Thomases . F1na11y,rafter three years all

sf the blOlOgy teachers indicated they never wanted to go back to the old

blology program:.

bur desired outcomes parallet those stated by our State Education
"éﬁarthent.

* Ablllty tofmalntaln one sfmental,
_physical and emotional health;

* Understanding of human relations

* Competence in the processes of developlng
values;

20
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* hnow]vdgv of the Humunlt\u\, Social Sciencces,
and Natural SLlOnL(\,

* Occupational competciice

* Knowledge and appieciation of oir culuiire

* Undvrstandlng of tlie processes of efféetive
c1t1/énsh1p, N

* Kuowledgs of the erivironment.

Rvgardless of whether this is in 4 trédjtibhéi or individualized

sott]ng. qtudont< take considerable resporisibility for learning. Each

successive science course Lheso students take, 4ll structured 1ike
Lindlearn Biology, forges them to be more 1ndepcndent and to utilize their

ability to teach themselves; 7 ) - i )
Values as they relate to life and th~ environment flow from the

- students  and teachers having the opportunity to interrelate in small

groups. When it is desired; this gctivity can culminate with an entire

class discussion. And; the- EIndiearn Blology contributes 51gn1f1cantly to

basic skills and value goaiq rather than narrowly stressing knowledge

goals. The required writing; as a culmination of all multimode activities,

involves interpretation; data collection; and wrltlng SklllS ~ The wrltlng

experience helps students develop 1n91ght as well as reinforces the

understanding and retention of scientific concepts:.
The Lindlearn Biology environment is holistic and 1nterdlsc1p11nary,

giving students opportunities to interna.ize and discuss current and future

social-cultural-biological problems. These probiems heilp students discover

what alternatives will improve the quality of human existence in the
future. T o :

About one-fifth of the laboratory activities, filmloops and sociatl
pTOb]Pm/GOC]al dction aCt‘V1t10§ use the processes of inquiry. Any

increase in the inquiry process in future development of ILindlearn Biology
will be in personal/SOC1al blology In Unit One, "Unity and Diversity
Among EIVJng Thlng:,' there are flfty dlfferent careers noted with the

required number of years of education after hlgh school and a brief

description of the subject area and science appllcatlon of the concept to

be observed in the real worid: Presently, our basic seven units have over

three hundred suggested student career opportunities. Career information
flows in a unified way as part of the total learning process.
Students enter our science program with cottural values and belief

systems which influence strongly what and how they learn: In Lindlearn

Biology, they clarify the;r,own values and ethics when dISCUSSlng such

questions as "Whéh does 1life bégih7"; "When does one cut off the life

support system?", Euthana51a7" "What social implications would occur if

you were cloned7" "What would be the social implications if you never grew
0ld?", or "What would be the social implications if you lived to be 150

years old?" Students discuss such qiestions when they are relevant to

cognltlve 1nformatlon belng studled

WIth the 1979 revision of Llndlearn Blology, humanklnd as _a central

focus was initiated: The concept permeates Unit 3: Human Physiology; Unit

4: Reproduction and Beveiopment Unit 5: Transm1ss1on of Traits; and Unit

7: Plants and Animals in Their Environment: Also, the other three units

focus on humanistic issues occassiomally. 4ll units have some point where

the student is the center of attention: For example, there are small group

discussions comparing an individual student's genetic characteristics to

21
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his parent's characteristics and to those members within the group:  Since

high school bioclogy books have llLLlO or iio personal and social coricepts in
a humail context in the subject matter, locally developed activitics relate
biological lnfor”atlon to personal and social problbms or personal and
social actions. However; we hdve a cotisiderable amount of developmont to
do before we reach the point where students raecognize the 1nterd1sc1p11nary
dpprOdCh of personal/social biovlogy as & means to better human progress and
berter life:

Whether the materials are used in a traditional or individualized

ClIHRrOOm, the students are active partvc1pants in the learnlng process and

not passive lecarners as in the traditional lectaring model. Scudents
usually work in groups of two to four where they, as well as the teacher,
can discuss ideas and materials. Students are not only reacting to some
mode of instruction but they have to write as well.

Since students learn iIn different ways; almost all behavioral
objectives have more than one activity, each using different modes of
instruction for students to learn the objéctive. Since the materials and

the student mon1tor1ng system u4re so well organ:zed students who are

absent can casily make up work. A matrix makes it easy for the teacher and
student to sclect what activities or mode of :nstruction will achieve an
objective. This same matrix permits students to recycle themselves after
ACE tests; pre-post tests or post-tests. The self motivation and direction
provided by the materials is a highly effective; alrecady-devised lesson
plan for a substitute in the absence of the r6gula1 teacher. There is no
interruption in the learning process.

Teachers hélp students discover and clarlfy the1r own personal values

1nstead of trying to force others vA4dlues on them. In 1982 a nucleus of
students from the Llndlearn Biology classes embarked on a feas1b111ty study
to use passive energy for the high school. Three students had their

project selected as one of thu 85 named as winners in October 1981, chosen
from 170 New York State contestants. Their project was funded with $500 to

compete in the State Enhrgy and Rescarch Development Authorrty competition

at the end of April 1982. In the meantime; the School Board members were

so Impressed with the stundent's model that they authorized $9;000 for

materlals to build a 45 by 12 foot solar classroom for the hlgh school It

The solar classroom saves up to $2,000 a year in oil costs,; and serves
as an experlmental greenhouse for all 560 biology studénts It is

§ystems MhQr donated, compleLe Vworklng solar panel ,systems,,of dlfferent
designs. Without the work of the students from the Lindlearn Biology

classes, th1s would never have occurred The students concern over

the Board of Education:

411 our biology ~lassrooms are iﬁlﬁi,ﬁﬁf?ééé rooms with moveable

tables giving teachers and students maximum flexibility each day. Each

room has gas; water,; compressed air and thirty laboratory stations.

Displays and 5iatﬁfé§ around the room give them an inviting and warm

atmosphere. Each Lindlearn Biology room is equlpped with four lemstIJp

previcwers; a slide projector; and an 8mm movie projector. Each room has
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six tapce players; four fl]mstrlp pxoV]ewor‘ and four listening stations for
25 to 32 students.  Haviug rocms Tike thene oikes ju possible for all types
of dctivities to take p]aco at once i thc Same room. Special equipment;
such as carousel projectors and &mm Kodak projectors are stored in cabinects

wh:ch have special locks and kevs for teachers in the Lindledarii program.
P prog
"~ddsets, filmstrip pr(V1twers and llstenlng cerniters are stored in

sucjpdrate boxes in the prep room where stuiemﬁk have easy dccess to tliem.

- Lindlearn Biology booklets; prog-am ~materiais, medida and three
different class sets of biology reference books are accessiblée from the

prep room aud classroom. Rosponse sheets; activity centcered excrcises

(aCE) -nd tests are s-ored in woar?y 500 cpdcd flle folders. As materials
arc needed, the coded folders are placed in boxes Most of the labs are in

covered trays in cabinets and are coded into the program Dependlng on the

gcrivity, there are readlly available at least three to fifteen sets of all

activities which may be used by students at any time during the course. If

a kit is low or out of materials,; the kit is put aside for the teacher

Students plck up and,retu;n in a8 neat and orderly fashion all materials

usn~d durlng the period.
For teachers tc holp students discover and clarIfy their personal

values and discuss athical Science-related problems in the classroom,

without forc1ng their own value system on students, requires spec1al

skitls: Fortunately, hen we developed our program in 1968; this was the

bOgIIHIﬂg of their devoloplng the mode of teaching and change in phliOsOphy

necessary for examining sciefice soclal problems and actions for improving

human welfare and progress; We have had mich time to change ourselves so

we can educate students If 2 new teacher J01ned our Science Program; we

would initiate on the Jjob inservice experiences.
The New York State BIology Syllabm' has seven un1ts prOV1d1ng the

cognitive base for students to develop values Threads of ecological and

environmental concerns are integrated in Unlt 2 Malntenance in Living
Things," Unit 4 "Reproduction and Development;" Unit 5 "The Transmlss1on of

Traits from Generation to Genecration;" éﬁa Unit 6 "Evolution and
Diversity." Unit 7;,the Ecology Unit, is "Plants and Animals in Their

Environient,"” Unit 3 "Human Physioclogy" includes how common malfunctlons of

health may occur w1th the various human systems and how nne's mental and

phy51ca1 hedith problems throughout 1life are influenced by controliing
environmental conditions and health hablts -
At first, students complained that they would rather be in a

traditional blology classroom where they could be passive learners with

less work; 1less writing, and respon51b111ty for fewer activities. Through

the years; teacher and student attitudes have changed You hear comments

in ‘he classroom, "You mean all high sclicols don't have this program?, 1]
thought everyone had bLindiearn:

Although lessons are p%ep;annedw students-detérminé pace, emphases;

and timing of evaluation. As students come into the room, they put their

books down and pick up any activities handed in the previous day. They

also pick up the material they need for the steps they plan to do that day

and begin Working; usually in groups of two, three or four. During the
perlod students check the student monltorlng sheetsﬁtq s&e what activities
they have completed and what activities are awaiting cgmpletl'”' In a

on dlfferent activities. As students flnlsh one step; they hamd it in and

class of twenty-eight studentsS you can see seven to twelve groups worklng

start the next step. If there is an ACE test afte: a particular step they

23
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go to the teacher's dosk and pick up the quiz. After finishing the ACE
est, their answers are checked using the key on the teachers' desk aid

Lhen Landed in. As students have questions,; problems, or Want to discuss
an environmental or social problem; the teacher serves ds facilitator,
clarifier or resource person. 1If a group is having difficulty, the studeit

asking for assistance may hear a brief lecture or they may experience a
¢ombination of stimulating questions which help the students understand the

problem. o
Since most Read and Write exercises are done as homeworR ~as students

enter the room they may express their difficulties to the teacher and as a

class request a lecture. = The Ilecture or discussion might be fifteen
minutes or the whole period. This may occur three or four times a month:
Though students are pétﬁitteqfthe freedom of rate, they know they must
finish the core activities, ACE tests, and pre- post test by a tdarget date
when the post-test must be taken. Students who are going faster may take
the post-test when they finish & unipart and cofitinie on to the next
unipart. ) o )

Regardless of whether the program is traditional or individualized,

the teacher is on-stage less. This does not mean the class never has

discussion, m1n1 lecture, or full- perlod lecture. What is necessary or

regquired is determined by the teacher and the students: No two teachers or

two classes adre exactly the same. One of the outcomes of the program is

that dlSClpllne problems have become mnonexistent: Other high schools

adopt1ng our program report a similtar lack of probiems Students work at

their activities in a self-directed and purposeful way as the teacher's

role gradually becomes one of facititator; resource person; and; on
occasion, guide:

Before the students come into the classroom; the teacher must have

bookiets; response sheets, ACE tests, pre-post tests; post-tests, medid

materials; 1lab materials; timeline, and prior day student materials
organized. As students begin working in groups, the teacher observes how
cach group is functioning. Depending on the activity, students often ask
questions or initiate discussion. Teacher interaction with students
informs the teacher how students aré achieving the obJectlvES and how
effective the materials are for a particular ObJeCtlv If the students
request a lecture, the teacher usually obliges. The teacher also may have
three to four planned lectures or discussion/lectures a month: What

discussion evolves may be focused or may be holistic and 1nterdlsc1p11nary

in context as the cognitive intellectual achievement relates to such areas

ds human ecology, human genetics; or environmental psychology. Some days

the teacher may be involved very littie with the students.

Wh”” the scudents leave, they have handed in seven to nine different

ACE response sheets; three to four different ACE tests; and perhaps a

pre-post test or post- test. To keep track of where students are at all

times the teacher has a student monitoring grid sheet which horiz ontallyl
across the top; lists the activities; ACE test, pre-post test and
post-test. As teachers correct what has been handed 1n,7they record 1; on
the student monitoring sheet. The student monitoring sheet must be kept
current so the teacher and _the students know where they are each day. If

an activity is_ not satlsfactory, the student must do it over. Since
students are d01ng many different activities, the student monitoring sheet
will look like a scattergram.
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o Program materials  consist o of  Tearning  activity  bookliets oo i i
UDipdrts),  rvesponse  sheots;  pre-tests; BN =g sZes,  pPre-post o
post-tests.  Rach unipart contains coded  behavioral objectives, o ot

sheet of detivities: s matiix; and details for vdch Cict ivity.  Studen
ive short range goals and they know exactly whiat thiey dre exvected 1o
< - - 6 ,b,,,,,, L I ~ . - . . } a

learn. Each behavioral objective has a winimum of three critorion

referenced questions. The same objective is approached in 4 variety of
wdys. The student learns an objective, usually using at least three modos :
filmstrip, filmstrip/tape; audiotape,; slide; slide/tape, siiigle concept Bmm
film/tape, microslide; program matcerial, laboratory activity, readinig, miiii
leeture, small group discussion or sciected lecrure topies. This variety
nakes it possible for students of varying rcading ability and different

learning styles to be successful. This is one of the strongest aspects of

the program. The testing program lets the students know exactly what
objective they have learned or missed. The model is constructed so the
student can easily be recycled by doing an activity for a specitic
objective and then be retested for the same objective: Students have
specific timelines which they must meet for finishing activities whether
they are in the individualized or traditional Lindlearn Biology model. The
teacher develops timslineés for sach unipart so students know when they must
finish cach one.

LINDLEARN TIMELINE

We follow suggested Lindlearn Biology Timelines. Timos vary depending
on the teachers management system and student ability level; some giftred

students have finished the entire program in one Somester.

1.1 The Cell - Basic Unit of Life - 17 days 25 périods
. _ Cell Organelles and Their Functions N o
1.2 The Chemistry of Living Things 14 days 21 periods
1. The Roll Call of Living Things 3 days & periods
2.1 Nutrition in lLower Animals 5 days 8 periods
2.2 Digestion in Plants 3 daygs 5 periods
2.3 Animal Transport 6 days 9 periods
2.4 Plant Transpott 3 days 5 periods
2.5 Animal Excretion , 8 days 12 periods
2.6 Plant Respiration Excretion R 3 days 5 periods
2.7 Auimal Regulation~-The Endocrine Syst. § days 7 periods
2.8 Plant Regulation Growth o 3 days 5 periods
2:9 Dissection and Comparison of Rep-
resentative Animal and Animal-like
Protists o
3.1 Digestion in Man 6 days .9 periods
3.2 Circulation in Man 7 days 11 périods
3.3 Respiration in Man 8 days 12 periods
3.4 Nervous System of Man 7 days 10 periods
4.1 Reproduction and Development 10 days 14 periods
4.2 Asexual Reproduction 4 days 6 periods
4.3 Sexual Reproduction in Animals 5 days 8 periods
4.4 Sexual Reproduction in Plants 3 days 4 periods
4.5 Human Reproduction 4 days 6 periods
5.1 Pattérns of Heredity - Mendelian -
Genetics 8 days 12 periods
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».6  Populat om S netics Soaws “ priicos
5.7 GLenetic Rasearch - Clonay ENSITECEN W g
n. 1 Ivilence ftor Evolution ard Vran.-
missian of Variations R TR AR
.2 Therries of Evolution o v oo dn
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6.4 Transmission of Varia::ens L oadavs S5 operiods
“. 1 Plants and Animals in Thei: )
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Since the program reguires no special serting and as andywgdidlized an
Approach, @ministrative  probjens ot schedule, trdnster,  grouping  and
budget are ®inimized. In May 1980, the Lindledarn diology method  wis
rocognized by the New York Stdate Edication Depirtment A< dn dppropridte
~rthod of providing for the gitted and talented ap the regdlar o lassioom--
4 boon Lo admimistrator and Board member dlike  Sinie @ Gfter Biology.
chemistry and pk-sics all in the Lindledarn tormit. students o tike all
thi ~e sciences at their own rdte.

EVALUATION

Testing and  evaluation nsing scientific  knowledge 1o anterpret
personal and social isswpes ix of intrinsic value for students currently an

the hLindlearn program. it 1s the student-student and teacher-<tudent
interrelationships which form the personal/social aspect of our current
biology program: We are changing the land'earn Biology program no the

ln!lL(‘rldl‘;, instead of the teacher; become the source which primarily
motivates students to discover the interconnectedness of eveats, both
prople and biological. , ,

All activities, oxcept Read and _Write activities, hive Activity
Gontered Exercise quizzes (ACE tests). Tho pre-post tests, which oiginally
wore pro-tests in the program, came aboit fiom student jiput.  Stadent:
convinced the staff that this instrument had miich mora valie after a
.Ludont hed co-pleted all the A(,Liv tiis in a utiipart. All sundvntn Luku

u)dnd to the behavioral ob](-ctiv.m anid the m.-itrix in lxndluurn lHnl(),;y.

Lindlearn (‘hemistry and Lindlearn Phy\irx Each objmtivv- lias a mlnimum of
four quhsciom. From tho clom.nnds of quustions in Mology we currently

hu.u; teachers can maks up As many vers tons of qmzms‘; pr«npusl tests and

post-tests as they wish.  Using mastery leatning technfques o teacher can

retest students _)u',t on tha objectives they have missad,

T (ompartng the achiovement of the Lindlesarn bBiology students i;i

nver1al]l Noew York State (NYS) studant achjevement on the NYS Biology Kegentn

uxnm{mni(m, Lindlearn Biology studants do significantly hetter. The NYS
(1981) menn was 78.3; porcent passing was 82,2 while the Lindlearn Biology

stndont mean was 83 and the percent pasxing was 96 parcent.
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In 1979-80 one of the Lindlearn Biology students won fist prize in the
Jdred of  Physical Science and decimclogy  from  Liie New York lustitutes
Pinstein Centennial Science Fair:  The panel of judges soclocted this
stident 's project as being the most original at thie Fair. In 1980-81, two
students not only won the 1local New York State Energy Rosearch and
Development Authority's award, but they came in sixth at tlie NYS Scichce
Energy Fair. o

Evaluat.ion of personal nceds and social issues is currently integrated

into small and large group discussioms: 1In all units no formal evaluation
ds to a student's growth is conducted in these areas. An evaluation device
needs to be developed which is directly correlated with objectives and
activities. o , , ,
Every ten years (1970, 1980), we do an extensive survey of students in

sciences from grades 7-12. From these surveys, we see how student interest
and mneeds are changing for all age levels and we respond to most ieeds
expressed by our students.

~_ Fortunately, we have numerous gifted computer programmers who can
write programs and science teachers who write commercial science softwdre.

By using these special talents, social and personal problem issue
situations can be created. Through student interactionm with computer

programs, they learn the possible consequences of their decisions. We have

the computer programs that not only permit the creation of these but

monitor cach student's progress as well.

Even though we do not have microcomputér equipment available outside
of our computer science class, our district has already committed part of

the block grant money we receive from the state for thé next three years
for science teachers to develop this type of computer program. This
program will not only add to our evaluation system, but the small and large
group discussion will be able to flow from some of the computer program
dctivities. N o o

We could better evaluate the outcomes of our program if we could

follow students in studies every two or four years after graduation from
high school. The staff and the chairperson hava: developed and used a
number of Likert type evaluations in the affective domain with our science
programs. As soon as the 12 microcomputers; disc drives and printers
arrive for our third computer science room, this will free up at least

three microcomputers for staff to develop new Lindlearn Biology software:
We aiready have the necessary equipment to begin piloting the new

activities and evaluative measures in the spring of next year. I expect
this phase of development to be intensive for at least five years. The

development rate will depend on money availability for computer hardware.
In the Science Department; we have dore three cognitive domain studies
(1973; 1976, 1980) and two affective domain studies (1976, 1980). 1n the
tirst study; two classes; a control group of Lindlearn Biclogy studsnts and
a group of students with similar reading ability and I.Q., taught by the
same teacher; took a fifty item test made up of regents guestions. The
Lindlearn group did significantly better than the control group. In the
1975-76 and 79-80 studies; one-hundred students were randomly selected from
the Lindlearn Biology and one-hundred from the traditional biclogy classes
who took the 1976 and 1980 Biology Regents exams: Under these conditiois,
we can say ninety-five percent of the students will do better in a
Lindlearn Biology program than in a traditional biology program. We have

also found that Lindlearn Biology has more of an impact on improving the
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acliieveneiit of dverage and below average studenits than above average
stidernts. 7 o
In the 1975-76 afiect1ve domaln study, rninety-six perccnt of the

Ilnd]odrn B1ology stiudents 1nd1catod they proforrod Llndlcarn Biology to

thie traditional blology program. A comment by one of the studentsrwhlch
best doscrlbes an outcome of Llndltaru Blology was "It gives the student
TLSpOHSlblllty,r h1ch is the way life is."

The 1980 affective domain survey was an 1nterest survey. Of the 300
students taklng Lindlearn Blology, Seventy percent 1nd1cated a desire to
take future half- -year or year biology courses in twenty two dlfferent
areas. It is unfortunate that we cannot offer all of the areas in which

students have an 1nterest This type of survey we do every ten years. We

have found students' areas of interest do cnange and our deerSIero

Science corricutum refiects these changes as much as time and money will

porm)t

,””,,Siiéé atl of the teachers have between twelve and twenty years
experience; the challenge is to keep them viable and alive for students.
This can only occur if they are given the freedom to be at the cutting edge

of progress and be allowed to create. As one of the program originators
said,; "Lindlearn kceps me vital in teaching rather than stagnant; teaching
the same thing day after day. It helps me get closer to my students; they
are not Ju;t faces they are 1ndiVidua1s " As cnairpérS6h— I ﬁﬁst see that

. The atmosphere in a bu1]d1ng is sct by thc prlnc1pa1 S style We have
had four different prlnc1pa1s in the high school since the inception of
Lindlcarn in 1968, but each has permitted the chairperson to create
programs with the1r staff. It was the principal who keptr central
ddministration 1nformed of the changes taklng place and who created time
for all departments developlng curriculum. By freeing teachegsito work on

currlculum, the duty periods for bu11d1ng management were decreased: We
have becn fortunate and it will allow us to continme growing:

SOME NEEDS
We have a sizeable investment in media and equipment. Lindlearn
Biology booklets and materials cost $4.75 per student. A classroom set
includes ACE tests pre-post tests; post-tests and a teacher's edition. If
a district has its own duplicating system; it can produce classroom Sets
for the program. Final cost depends upon what a district has in its
current inventory of médla materials, media equipment and textbooks. A

district can probably phase in the program over a period of three to five
years as a part of its normal budget.
PPrlOdlCals such as Conservationist, Suence Times (New York Times),

Scnentlﬁc Amerlcan,rThe Science Teac ier, Science News, The American

Biology Teacher, Coastal Reporter (American Letteral Society) all serve as
resoirces for teachers in the classroom:

We have found a secretary must be available for typIng the curriculum

and currlculum changes It would be difficult in a school our size to

A copy machine which can easily duplicate and

collate materials is a necessxty

The foiiowxng are some of the changes we are planning to make in the

Lindlearn Biology:
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* Write microcomputer software which will replace or be
~additions to present cognitive activities;

* Wiite microcomputér software which croates personal and
social situations which indiviudal and/or small groups
~may interact with as activities and student evaluation;

* Write and code affective objectives into the cognitive
objectives, activities and evaluative measures;

* Write microcomputer Software which will monitor student
progress as they do cognitive and affective activities;
We already have a main frame computer (Digital PDP10)
which can monitor students' cognitive progress and
prescribe activities for students;

* As new commercial media cofies oit it nceds to be

evaluated: Staff modify the written material
so the new media replace the old or introduce new areas

into the program: With all new additions, coded behavicoral

objectives would be written and coded to activities,

ACE tests,; Pre-post test and Post-test.

Of the twenty teachers on my staff, all but two are now using some

form of Lindlearn Science. However; it took some staff members ten years
before they were psychologically ready to use Lindlearn Sciénce in the

classroom. All biology teachers now use the Lindlearn Biology materials.
To prepare teachers we developed individualized inservice teacher training

materials which we use with all new teachers: During the past five years

of training teachers in using Lindlearn Biology; we have found certain key

activities which must occur during the training workshop: Teachers must
understand:
quizzes, pre-post tests and post-tests placed in file folders
(coded) and all media materials coded into the program by the

* How to organize material - all pre-tests; response sheets,

teacher trainee: S , ) L
These two activities help the teacher become familiar

_with the various parts of the program quickly.
* Room organization - security, equipment and room management.

* Planning for the first day, week, and ronth.
_Teachers are most anxious about this: - 7 )
* How to use the teacher's guide; which includes for each

unipart, timelines for each activity; core activities,

optional and extended activities; class activities vs:
_activities which can be done outside the classroom:

* Student management systems and how to monitor student progress.
* Duplicating system.

* Anticipated problems and educational change.

Teacher education should include both traditional and individualized

experiences during studenit tedching. To have only one or the other is not
what the teacher is apt to experience in the real world. If teachers are
expected to function in classrooms where students are an active part of the
learning environment, they need to experience learning by being active

learners themselves:
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- Skills, attitudes and knowlcdge a new teacher néeds to have in order
to begin this program are:

* The abllyty to 1ntcrre1atc, comimunicate Oablly and
accept dll types of studeints;
A good self imdge
The willingness to listen to and communlcate freely
7and openly any theory or problems he or she may have;
* The desire to keep currenit With scierice literature,
not only for changeq occurring in the cognitive areas,
but in affectlve and social areas of blology as well;
* Have computer llteracy
* The desire to be a contributor in improving the prograni.

% %

But, no teacher should attempt this program unless they are really

enthusiastic about its p0551b111t1es and challenges: They must be super

organized individuals who can interrelate with students of all types with

empathy; respect; warmth, genUIneness, concreteness and constructive

confrontation. If I wanted to cause failure of the program; 1 would have
teachers:

7B;ology materlals and[or
* Who are not organized.

The target pprlétibh in replicating SChdblS varies from Rhinecliff Union
Free School District, Holy Cross Campus, Rhinecliff, New York, where 100%
of the students have learnlng disabilities and/or educatlonal weakiniesses as
a result of failure within the traditional education environment to the
accelerated honors students of Tottenville High Schccl New Ycrk New York:

Since the program is dynamic and not static; it is constantly

underg01ng change: Teachers, who do the reV1510ns, are glven a free period

to do curriculum work in place of having a building duty assignment. Also,

every teacher in the Lindlearn program during the past five years has had
the opportunity to train teachers of replicating schools who are
introducing Lindlearn Biology into their classrooms.

Each year the administration gives recognition letters to staff
members who have contributed to the district; trained teachers 1in
replicating schools; or worked with the many visitors we bave every year.
These letters of recoghition 4are very important for staff members to
receive and & copy is always placed in the tééChéf'é district file.

We encourage and expect good teachlng Like any educatlonal program,
the teacher is the Kkey to the success or failure of the program: Good

Teachers Do Make a Difference:



Chapter 3: MODIFIED TEAM APPROACH TO TEACHING BIOLOGY

By

Raylenie Owen, Sally Swartz; Pat Huwa and Russ Doren

Cherry Crock High School
9300 East Union Avenue
Englewood, CO., 80111

Cherry Creek High School draws from a suburban, middle class area of

100,000 people: Overall, the community is very supportive of education
with most of our tax base coming from two large office complexes. Home and

real estate values appreciate, in part,; because of the desire of many
people to have their children in the Cherry Creek Schools. Our school

population is growing by four to ten percent per year. o
- Cherry Creek High School is one of three high schools in Cherry Creek
School District 5 in Arapahoe County, There are 190 teachers at GCHS with

3,400 students in grades 9 through 12, Built in 1954, CCHS is strong in
dcademics with eighty percent of ocur students going on to college. Atlso
included in the curriculum are vocational and off-campus classes to meet
the needs of non-college bound students. Our school includes an animail

room, a _greenhouse; and a large courtyard for a future environmental study

drea. We are located within walking distance of a state recreational area
which can be used for environmental studies:

OUR GOALS

We are striving to meet the needs of a broad range of studernits., Our

goal is to offer students insights on life from molecules to the biosphere
so that they might use them in interpretation and understanding of self and
total environment: Assignments cover a broad range with many alternative
paths for students to choose in accordarice with their own particular
interests and needs, couched within a framework of essential understandings

and skills. Our desire is to encourage students to use biology in their

everyday lives. Also, we want to help theii:

_* Understand the nature of scientific inquiry

Science is an S i
op.n-ended intellectual activity and what is presently
"known" is subject to change at any time:

Understand the limitations of science and of the scientific

_ method; : I o

Understand the diversity of life and the interr« lationship
of all organisms; = = L

Understand the biclogical basis of problems im other fields

Understand the historical development of biological concepts
and their dependerice upon the nature of the society and
technology of each age;

%*|

»

* %
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a 11v1ng organlsm that 1ntcracts w1th all Organis s,
including fellow man, irn the biosphcre and that he must live

- in balance with nature;

Understand how tc .cate scierce information in the Science
Resoiirce Center .id 11brar1es, ) o S o

Develop the ability to observe, classify, define problems,
hypothesize, record and interpret data, and draw conclusions
in blologlcal exper1mentat10n,r

Apprec1ate social aspects of topics such as overpopulatlon,
birth control, abortion, and energy use;

Enjoy a quality life unpolluted by overpopulatlon

*

*

*

*

We emphas1ze human adaptatlon and alternative futures by dlscu551ng

the consequences of overpopulatlon, values clar1f1cat10n, quallty of life,

heredity; and genetlc _engineering: Other social problems and issues

addressed through the program 1nc1ude drug awareness, sexudlly transmitted

diseases,; birth control, abortion; anti- smokrng and chewing, ecolegy, birth

defects; and genetic counseirng In all of these discussions we cons1der

value; ethrcal and moral considerations of science-related probiems as an

1ntegra1 part of the decision- makrng process We actempt also to integrate

career awareness as part of each un1t Our school prov1des a health fair

program; we feel strongly that working as a team rather than as isolated
teachers better reflects these goals while making our teaching more
effective. We hav= found ourselves learning while enjoying our teaching
more.

OUR PROGRAM

The forerunner to our team approach was a prograii at Alameda ngh
School in Lakewood, Colorado, where Raylene Owen taught When she came to
the Cherry Creek District, she brought five years of team1ng experience

that she and Russ Doren used to create the first team at Cherry Creek High

Schoo’r They were later Jorned by Pat Huwa and Saily Swartz. The team

also Lo:zrowed frem a similar course taught by William Owen at a small rural

high school. The team; in its present form; has existed since 1977. These

four teachers represent 53 years of teaching experience; three of the four

have Masters Degrees; and the fourth has the equ1va1ent of a Masters 1n

course work. All team members are continually involved in taking class
giving seminars to fellow teachers; and are active in NABT,; CBTA,; NSTA, and

CAST.
, ThlS program did not develop overnlght It is the culmination and
refinement of many years of work in our attempt to teach the best and most
relevarit biology course possible, as well as to meet the current needs of
the stidents and the community. Cur sources of inspiration include
workshops, conferences, professional growth, 7other teachers, students,
Leachlng experlence,r and the BSGS Green Versu)n. These sources 1ed to

as more traditional biology topics. o
The team emphaslzes an overv1ew or survey course in blolcgy All

areas are presented and no teacher is ailowed to "get stuck” in his pet

area: General topics we consider essential are:
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Ecology

Roproductlon

Protists: Taxonomy and Dnst'sé
World Biomes

Cells

Heredlty

Man and His Place in the BlOSphOIQ

R R

In att areas of this Survey course of trad1tlona1 blology topics; we make a

roncentrated effort to relate current social conceris to scientifically

supported alternatlve solutions.

777777 While we are studying biology in general, liumankind is a central

focus. Emphasis is placed on the human quality of life in blOlOng not

only in the subject matter but also in the laboratory interactions between
teachers and students as well as among the students themselves. We are
constantly relating man to hls place in the scheme of things. The student

is taught that if technology is removed; , man is not more important than any

other animal in the fcod chain: Emphas1s is on learning about other

organisms and living within the natural structures while causing as little
dlsturbance as poss1b1e

tne whole world docs not live as we do. The team Incorporates the local

March of Dimes; Action on Smoking and Health; American Cancer Soc1ety,

American Heart Assoc1atlon, and Red Cross campalgns There is considerable

focus on environmental and ecological studies. The team pays particular

attention to current issues relatlng to blology' and 1ncorporates those

drugs and cardlopulmonary resusc1tatlon to add to ~our human anatomy and

physiology unit and we subscribe to current periodicals; such as the

Morbidity and Mortallty Weekly Report to maintain relevant information on

diseases affectlng the populatlon Special cons1deratlon is given to the

quality of 1ife and how future gerieratiocns cafi be #dffected by decisions

being made presentiy The air poliution and oil shale developments in

Colorado are examples of areas where decisions are critical. We use the

information on these areas as much as possible in the biology program.

Facilities

Two of oir classrooms are rectangular, encompaSSIng an area of about

136 square meters. There are 15 lab tables per rnom arranged three across

and five deep. Each room has two sinks; bulletiw boards; chalk boards;

display cabinets, cork S§trips around the entire room ggr displays of

student work, ce111ng hooks for display purposes; windows or a plant ‘stand
with light for plants, microscope cabinets; demonstration desk; and a
refrigerator. Another classrooi contains an area of about 200 square

meters: There are thirty small desks in the center of the room.
Per1phera1 iab stations serve twenty-four students; but the lab station
area can accomodate up to twenty eight stLdents In the lab station area;

there are nine sinks and electrical outlets every B0 cm around the

perimeter: Windows prOV1de good llghtlng for plants. There are hooks in

the ceiling from which plants and student work cani be dlsplayed This room

33
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also lias locking cupboards, student equipmetit boxes, two bulletin boards,
chalk boards, a refrlgerator,rand cork strips around the entire room for
dxsplaylng student projects. We also have a prep room that is used for the

storage of lab equipment and for lab preparatlon It contains a stove,
5inks, autoclave, flammable material cabirnet, cupboards drawers, file
cab1nets and a telephone S$ix teachers share a crowded; nonprivate office

area. There are many dlstractlons in ths area which makes it difficult to
have unlnterrupted planning tlmé or prlvate conferences
Since so many materials are shared; much time is saved because of the

closa prox1m1ty of the classrooms to the stockroom and preparatron area:

The room with the perrpherai 1ab tables atiows for 1lab materials to sit

undisturbed dnrlng lecture. We snccessfuiiy operated without this new room

until three years ago; and still use two antiquated classrooms. We feel

that good facilities are certainly an asset; but that outstanding programs

can still be run in sp1te of physical setting.
In each room; we have audiovisual equ1pment such as film and overhead

projectors. We have access to a lecture center which facilitates large

group lecture sessions. We have developed items such as lab cards with
recipes and lab set-up procedures which expedite actual lab preparatlon

We have two forms of our lab practical exams which cach year need only

minor revision. By teaming, we have been able to develop many forms of
tests and_ assignments. In addition; it _1is very advantageous_to have a
large, well-equipped stockroom and a well-kept greenhouse. The central
stockroom, or preparation room, is where basic materials are stored and
prepared. Bio Lab Teéchnicians {former Students) are involved with 1lab
setups and cleanups. During the actual lab, Stﬁdéhtsr have dssigned
stations in “he room to facilitate distribution of materials. Every
student is assigned a number for all lab equipment. This makes the student

more accountable for materials and cleanup.

Our Students

The students imn our program are mnot specIflcaily grouped according to

ability 1eve1s, but General Science classes in Cherry Creek ngh School are

designed ‘or the lower level students. Our program is aimed at a wide
range of students whose intelligence levels vary greatly. Most are highly
motlvated With a large percentage eventually headlng for co11ege Cherry

our classes have had Spanlsh, Japanese, V1etnamese, German, Swedlsh and

Korean students.
The number of students who take blology in Cherry Creek ngh School

has 1ncrcased « least 20 percent in the last five years. A large majority

of these students go on to advanced classes. In fact, 9.4 percent of our
school popiildtion have taken chemistry by the time they graduate from h1gh
school in comparison to 4 national average of only 16 percent. The

percentage of graduates who have taken physics is 40.2 percent, whereas the

national average is only nine percent
Two thirds of the 681 studernts taking Blology I 1n 1981 1982 were

involved in these team taught courses. Most of these stucents g0 on to

h1gher level courses such as Physics; Ghemlstry, and BIology I1. Alrost 80

percent of the tean s Blology I students do go on to Chemistry: Of those

students who move on to advanced biology and take Advanced Flacement Exams

for college entrance; scores have been extremely high. Forty-six students
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hnve scored,woll. o S B
AP grade of 'S" - 47.8% of students (22 total)
AP grade of "4" - 36.9°% of students (17 total)
AP grade 6{ 3" - 15.3% 6f <tudcnts ( 7 Lotal)

er bablc blology educatlon Lhe tudents received at Cherry Ureck ngh
School. ) -
Ihe méle/female ratio in science hi s been much more even in Cherry
Creek High School than in most schools in the United States. - In fact, the
ratio has approached 50/50 in General Chemxxtry and Physics. ~ This
indicates our sicceéss in encouraging females in EEHS to pursue advanced
classes in the Sciences.
Each year, Cherry Creek High School has numerous entries in the

Colorado State Sciefice Falr Many awards have been won, not only in the

Colorado State Science Fair, bit also in the Colorado- -Wyoming Junior

Academy of Science competition.
What We bo

Cherry Creek ﬁlgh School hag Pprograms quch as Soc1ety and Technology
Day" and "Nuclear Awareness Day" which maintain a flow of current; relative

information. The team uses resources and epoakers from the communlty for
our lecture classes. Focal resources such ds the Denver Museum of Natural

History; Denver Botanical Gardens or Denver Zoolog1ca1 Gardens are made

into optional student aSSIgnments Professional resource persons from the

universities in the area have been helpful in thelr willingness__to offer

information and other contributions: The Denver University Open Clinic has

been an integral part of our Drug Unit: They have come to the school to
assist in facilitation of classroom discassions: Parents with spec1a1

talents have also presented programs on vioilet _propagation, fetal surgery,

and cardiovascular surgéry. Professionals in the area have presented

programs to our classes on pregnancy testlng Nurses from Metro State

College did a birth control mini-unit with our classes: Wheneve; possible,

we try to utilize our community resources. We are fortunate to have Cherry

Creek Dam State Recreational Area as a resource within walkIng distanee of

the school as well: It is an exceptlonal natural resource and an asset to

our study of the short- -grass prairie biome.

Parents are involved in several ways :

* Resources for speakers
Fifty percent turnout at Back-to-School Night

* Parent- -community involvement on school health and
drug programs;

Active Parent Senate 7 7

Telephone commuunication on ali absences from class on

__ the day of the absence.

This program maximizes student freedom of choice in the pursuit of

b1010g1ca1 interests while still offering structure: The course allows for

a wide range of ab111t1es and interests. It cuitxvates salf- reliance and

individuai initiative while teaching social concepts in team act1v1ties

1

*! %!

Our program hdas many optional assignments to individualize instruction

and recognize student diversity. Progress Records (assignment sheets) are

35

29




30

O

ERIC

Aruitoxt provided by Eic:

composed for ecach unit and are structured to meet the needs of students at

many levels. The range of assignment variation might be as diverse as
vocabnlary, at one end of the spectrum, to wildlife art work; at the other
end. An attempl is made to tap cach student's forte. If a student is
especially adept at writing, his choice might be a paper on a resecarch
topic. Or, if_ the student is artistically creative, there would be an
option suited for utilizing that talent._ Cooperation among students is

another important aspect of our program. Tliis theme is perpetuated through
lab work as partners and in ceams; collecting data for entire classes and
using it for write-ups; and in group study scssions to answer test review
sheets.

FhlS program 1ncorporatos at least one a551gnment on each unlt whlch

goes beyond class time and. structure. It requires self-motivation,

seclf-direction, self-discipline, and creativity. This assignment can
ificlude an arts and crafts project, a visit to community resources SUPh as

the zoo, researching a topic related to the un1t or creating one's own

assignmefit. Super learning technlqueq are also incorporated for rote
memorization . These exercises are based on current studies related to
brain homlsphores and learnlng Lechnlqueo;

Durlng a typical five-day period, a visitor might see students doing
the fOIIOW1ng
Two lab sessions each week (100 minutes esach)

TakIng notes to prepare for a 1ab

Doing a lab activity or wrap-up

Using audio-visual material; such as films; slides;
filmstrips,; VIR usage; etc.

Takihé a quiz or test

LR

» %

} classes comblned at once--47 minutes)

* Participating in teacher-student conferences and help sessions
Using library resources to research assignments

Involved with student-student study sessions

*i

The Teaching Team

.~ Teacher cooperation in problem solving is imperative due to the nature
of our program:. In a cohesive team-teaching situation, there are several
characteristics which contribute to the success of the program: One of

these characteristics includes the contribution of four individuals,; each

with hIs own area of expertIse, to the entire curriculum: Rareiy would one

find an individual teacher who felt equally comfortable inm all aspects of

thie bloiogy curriculum: However; with four individuals the spectrum of
expertise 1is broadened greatly. Labs,; exams; and reading materials are
subject to perusal by several individuals and multiple input makes the
final edition more comprehensive. An individual teacher might have to go

through several years of revision to feel _the materials were in final form

and ready for presentation to students. The expertise of several teachers
not only contributes toc the quality of materials; but also  to__the
repertoire of the teachers who work together. More creativity in the final
product is achieved in this manner. When a lecture is presented to a large

group of students several times a day, the lecturer may have 1little
éhthﬁéiésm by the flfth prPSentatloh In a team Situation, lectures can be

approach to the topic.
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, The tcam approach to laboratory propardtion affords a division of
lubor that can be both time aud cost offective. 11 solutions have to be
mixed for a lab,; it requires very little time to multiply the amount by

tour ava have the materials ready for 450 Stiidents. The initial time sperit

ou planning a preparatijon is equal to what four individuals would heve to

spend if teaching on their own. Additionally, when exam, quiz or workshect
miterials are being prepared by more than one teacher, it is feasible to

Frepare multiple versions of the mateiidls. The cost-effectiveness of
making materials for large numbers is evident, and waste is reduced as
well., -

Another characteristic which i< beneficial to the students is the
continuity achieved by making a team of teachers at their disposal. There

is &always a teacher available as a resourcé for questions regarding
dssignmen.s. Students have the opportunity to receive assistance even if
their teacher is_ in the middle of another class. The students also have

the continuity of a class that will continue as plansed if their teacher is
ill or on emergency leave. Other members of the team #sSist the substitite
with orientation to the materials and activities planned for that day; and
the material is covired in a responsible fashion. In a team approach; the

teachers also have tha flexibility of taking a portion of ancther class if
a teacher has an unexpected emergency aid arrives late to schoocl. On the

other hand, if a student is ill, he has the added flexibility of making u

the class with anotlier teachér who is covering the same subject matter as
was covered in the class missed.
Teaching strategies essential to the team program are:
* Organization--willingness to plan ahead, sometimes as
} much as a semester in advance; ]
* Dedication--to cooperation and to the time and efFort

required to do a good job;

* Wiilingness--to approach biology as a survey course of
socially relevant issues based on a strong background
of basic biologicatl concepts;

Cohes iveness-of philosophy within the team to work
toward a common goal.

%|

During a five-day period, a visitor would see teachers:

Preparing and giving lectures

Using audic-visual preparations
Providing laboratory experiences
Interacting with students, both in and out of ciass

LR AR RE R I IR

Interacting with teachers or administrators
Evaluating student papers, quizzes, and exams
Preparing and revising evaluative instruments

Planning and brainstorming sessions with team members .

A teacher must have the self-discipline to ses what needs to be done and

the willingness to do it even if it is not a favorite task. o
. . Teachers in this program need to have an excellent grasp of the
subject matter; be able to plan and organize months in advance; be

creative, be dedicated to doing the best job possible in spite of the time

it takes, have enthusiasm; be self-confident; like to be with students;

37



O

ERIC

Aruitoxt provided by Eic:

have a good grasp of professional ethics, be active in professional
orgenizations; be involved in the community, and present a professional
appearance both in manner and dress. ) o ) )

. The teachers lcarned to use the program by working together on all
phases of its development.  The _four tcam members have atteiided meetings
and presented programs in Fort Collins for the Colorado Scierice Teachers
Association for a district érticulétibh day, NABT conventions, inservice
workshops, and Colorado Blology Teacher's Association idea exchanges.

The team situation has shown 1tse1f to be cost-effective, therefbrE'

funds, fac111t1es and equ1pment can be put to more eff1c1ent use. Wh””

ulth a relatlvely large blology currlculum The team program incurs no

other expenses than those requ1red by any good blology program: In fact;
tlie tedm program is much more cost effective than four teachers worklng

stparately. The average cost per student per year is appvoximately $20:00:
Curriculum Resources

BSCS Green Version, Biological Science: An Eéélbgitéi Abi&i‘bétﬁ is

the text used as a g01de It would be unreatistic to list the multitude of

materials that we have used over tlie years to develop our program. We have

devised data sheets; revised 1labs; and usad team-developed handouts

extensively. Although much of the academic material for the course comes
from the BSCS Green Version; many §pétial additional _strategies and
activities have been 1ncorporated into the program. It would be difficult,

if not impossible; for one teacher to offer so many options to students.
Several specific examples are as follows:
CPR, blood pressure, and cardiovascular labs

LI IR IR 2 X X

control, abortion, and sexualiy transmitted dxseéées\j

Comparatlve ecosystem analysis of adjacent Eolorado

State Cherry Creek Reservoir Area;

€olorado 1ife zomes sitide show

Optional visits to Denver's Museum of Natural History,

Zoo,; and Botanical Gardens;
Optional computer assignments for units

%*

* X

Bacteriology labs relating to everyday heaith
Three 6f féﬁf fdfms df ﬁhit tests and quizzes

L X XR R

Other materials or resources that are important to our curriculum are:
* Cbmputéré. _There are Apple ccmputers in the Science

%)
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problems; unit vocabulary, quizzes, and genctics exams.

These are programs that have beern devolopod by our ted.

* Video Equipment:
Video - The team has prodm(‘d video Ldpo&. of
1aborator1e% 1nc1ud1ng fota] plg dlsqectlon

the aiStrlct film lxbray

* Speakers: Depending on th< year and avallablllty,

the team has had speakers on the fDIIOW1ng topics:

drugq genetics; pediatric cardiovascular
surgery, horticulture; otorhluolaryngology,

and many aspects of human reproduction:

Reqource _Center: Contains books; periodicatls
and fllm strips which pertain to
the subject matter

*|

individual ized approach with a variation in
requirements.

textbook: S )
Thgigenter is available for student use at any time

during the day

In Gherry €reek, the center is located separate

from the classroom w;th a lay 3551stant present for help

* Greenhouse: Provides an environment for
growing plants during our plant units:

A varlety of represeILaLIves of plant phyla for

our taxonomy unit are maintained in the greenhouse:

No program can be taken verbatim; plugged into an ex1st1ng currlculum

and be successful without first eVOIV1ng to fit the needs of that

situation. Our curriculum sequence is designed to serve as an ekample from

which an 1nd1v1dua112ed program can be developed Rather than proVIde an

entire year's calendar with specifics; we are 1nc1ud1ng a general catendar

whlch can be reworked to serve the specific needs of an individual or team
in a special setting.

Calendar of events for year: Weeks
Scientific techniques: metrics, microscope, etc. 1172
Introduction to Ecology o 1172
Individuals; Populations, Comm. and Ecosystems 3
Plants: Introduction 2172
Animals: Introduction 3
Protists and Disease 3
World Biomes and Palececosystems 2 172
Semester exams 1
The Cell 2172
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It /\m iy e Phvaiolony ;
\Hlml] Niitomy dnd Phvsiolopy ]
.nnlllhxj;lMit ]
l\‘viirniilii‘t Ton L

N.ll] S Pi()](u,l(“l] f\l(]n' Past & Proesernt i
Sviiedtetr exdi 1

Throlghout the coirse, we stress the continuity of evolution it dll dreds.

Our sequetice of dnstruction is probably not diniqie. It wWorks for us
because it first looks at thie wliole, thien it looks at individual pieces,
and {xndlly it puts it back together into oie (omprnhonxxvo wholv Our
sequence builds throughout the year with concepts needing backgrotind saved
tor the latter part of the year. Lab blocks are scheduled 100 minutes
twice cach week and large group lecture is ruqu1x0d for 47 minutes once a
woek: Students have the opportunity and are vxpocLed to dttend dn

oqntvalvnt session If a lab or lecture is missed. With a team sztuaLlon

there is the opportunlty to attend equivalent lectures and labs durlng
un~cheduted time:

Evaluation

In our program we strive to ecmphasize subject matter interest as
program we 151 )0 *r intere

motivation. Grades are deomphasized and students are given optional

activities to reach the grade level Lhoy desire. The Cherry Creek program

is based on an accumulation of points from required and optiocnal

dctivities. The desire is to give every student the opportunity to achieve

Lhé lnformat10n11 competence and grade level he deslres without the

o In,ordcr to mect some of ;hefgoalsfglven abpve, evaluation must be
tailored to test knowledge of biological principlés.  Formal testing is
de-emphasized. This is based upon two assumptions. First, biology as a
\:'ci'eric'(’ Séeks‘ tb }iélp étUdLhtS iiridi‘r<téhd thi‘ i'i'éitiii:is 6f thé stiéntifit

oquxpment manlpulaLors, data gatherers and analyzers ) and users of the
scientific method. Scientists are not test takers. Sc1ent1f1c concepts

are reached by inquiry using the fbregoing rather than by testing. Second,
the emph351s is on attitude changes in the students not on specific

technicatl ﬁemorlzatlons Technical learnings do not comprlse the ma jo .

ObJ&CtIVeS of the courses. They are necessary as 8 prerequisite to tne

major ochctxve which is the development of new attitudes: Testlng on

subJect matter can be used to determine these specific technical 1earn1ngs.

There is no satisfactory way to 2valuate attitude development. Intuitive

methods of evaluation and observation of behavior; which is correlated

highly w1th certain desired. attltudes ~are the only ways avallable for such

Test review sheets are ﬁsed These contain all of the questions which

will be used on the test. _In Cherry Creek; a list of about 100 questions
from which the unit test will be drawn is given each student. The desire
is to make the test @ teaching-leArning experience. The test embodies the
Iearnlngs of major importance in the subject matter. The use of review
sheets, which the student knows will include all the information found on
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the test, encourages the study of concepts and, hopefully, remove the fear
of testing present in so many test situations. The review sheet plus the
test and the follow-up renresent three highly motivated practices on the
key subject matter material. Tests are given at the end of each unit.
Cherry Creek tests are developed by our team of teachers.

Evaluation techniques we have used include:

Student feedback - formal and informal

Parent feedback

Peer feedback

Administrative feedback - formal ard informal
Gut feeling.

%% W o

We do not formally evaluate each other. However, if a team member
sees a problem and has a suggestion; it is discussed and the change often
implemented. 1In a team approach; respect and compatability are foremost.

We are continually modifying our evaluative instruments as weaknesses
become apparent or as new needs, information; and materials arise. We are
hoping to use our computer to generate several new forms of our {inal exam

each year: One successful testifig feature that we started three years ago
is to give all make-up ex&ams in essay form instead of the regular
multiple-choice: This has promoted @ high rate of attendance on exam days.

Constant updating of material dand technique takes place as we grow as

teachers and as we aquire new knowledge through additional course work,
conferences; and professional involvement. Feedback from students is

encouraged and considered in redesigning tests, labs, and organization of
materials. Students are constantly involved in sSelf-evaluation with the
Progress Records. Each student is responsible for keeping a_running total
of his points which he should double check against the grade book. Each

student is also given a class participation grade. He is asked to

determine the number of points and then to give a rationale as to why he
deserves thdat amoiint. The teacher then has the final word as to the number

of points received for class participation:. Some areas that are included
in this grade are attendarnce, tardies, attitude, lab clean-up, and
cooperation with lab partiiers. o o B

Students are responsible for and held accountable for maintaining the

condition of their assigned laboratory equipment and materials. They are
responsible for the condition of everything from books to slides. Students
are encouraged to choose from many optional assignments or to create their

own assignments: Laboratory procedures also require decision making on the
part of students: S o . o
Since there are four teachers involved in the program; as new issues

come to the foreground they are incorporated into the progiram. We make

these changes consistantly and constantly. When changes are indicated;
assuming they dre within our power and the budget, they are made. Changes
we need that would enhance the program include more planning and lab
preparation time. This additional time would allow us to improve on the
quality and variety of available materiais: Also, we rnieed skeletons in
each room, & typewriter and dishwasher in the storeroom, an incubator, more
convenient dccessibility to a large-group lecture area, and more file

cabinets.  Barrinig any drastic changes in ‘team membership, budget,
administrators, or community, the program will continue to evolve by

responding tc perceived needs. To facilitate positive evolution of the .
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program, teachers should design the program 1o neet their necds. They
should continually have an open mind adnd only use what works for them.
Constructive criticism from students, peers, and administration should be
considered with an open mind.

SUPPORT
We are well- ﬁupported by the admlnlstratlon At times we do wish
there were more professional leave days ava11ab1e. We - also need more
advance notice of activities which interrupt classes. This would be,of
great value in planning and preparation. We would suggest a fixed activity
calendar ét lééét thréé i’ﬁdi’ithé ii’i édVéi’iCé Thé §Chdc51 édiﬁihistrétibh héS

back to allow them to do their jobs while keeplng paperwork and meetings to
a minimum: . o
Our science superv1sor Dan Van Gorp, sees blology as a survey course

and encourages f1ex1b111ty in terms of brlnglng in social issues, even if

controversial. We have had his full backing in our team approach. Mr. Van

Gorp also has encouraged and budgeted for our participation in local, state

and national profe551ona1 organizations.
The team does not require special support staff; but there are special

peocple who make our job much easier. The secretary in the Science Resource
Center assists students who are researching problems or working on
assignments,; gives make-up tests; types; takes telephone messages; checks
orders and maintains the well-being of the entire department. Library
Personnel help students wich their research copics. _School nurses are used
for blood type labs and blood pressure screening. Also, they help teachers

in researchlng toplcs and orderlng audloV1sua1 a1ds We VUtlllZe the

The, AuleVlsual Department staff supply and ma1nta1n overheads, f11m

projectors, tape recorders and slide prOJectors for teachers' use.
Handouts for distribution to students are run off by the personnel in the

d””llcations department The Custodial Staff maintain the rooms and take

care of necessary repairs:. Biological Laboratory Technical Assistants;

with teacher _supervision,; are responsible for set-up of materials for

student use, mixing solutions for labs; cleaning materials; grading exams

and quizzes,; and a551st1ng in the greenhouse.

The community is important because they are very supportive of the

entire school program. Parents are willing to participate if they have an
area of expertise. However; teachers have been the critical element.
Their cooperation; expertise; and dedication to the team effort have made
it work. . o o i i i
Profe551onal organlzatlons, §UCh aé NSTA and NABT have played a Rey

511 four team members have been act;vely involved in both national and
local profe551ona1 organizatlons Team members have he1d offices and
worked on convention committees for these groups. These organizations have
provided us with the opportunity to eXChange ideas and information w1th

other teachers and have given us a springboard for creativity. The team
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makes extensive usc of many professional journals, including The American

Biology Teacher and Scientific Aiierican. Wo are already involved iii duing
inservice for both eclementary and sccondary teachers in our district. Team

37

members have given talks at professional meetings and local college clagses -

as weltl: B , N ,
1f another teadcher were interested in instituting this program in

another school, we would first encourage them to visit our program and
observe it in action. No program will work verbatim for a different
teacher: We would encourdge teachers to not take our program in its
totality, but to rebuild it in their own image; giving it their character

and redesigning it to meet the noceds of their students and school
community. Getting new teachers to use our program is not one of our major

goals; we are not seeking converts. We are only seeking the best for

ourselves and our students. It works for us. If ali or part of our
program will work for other teachers, then that is even more rewarding.

The major reward is what the program does for our students and our

community.  Our program would fail without the constant dedication and
cooperation of the teachers toward the team effort. The success of the
program is not based on budget or facilitiss, but is hased on the teacher's
dedication and willingness to work toward the optimum biology program:
Teacher inservices; professional conferences, seminars, and idea

exchanges are valuable for continual professional growth and program
success. We probably have gleaned the most practical information out of

"idea exchanges." The rewards for teaching are niot material. They come
frodi positive feedback from our students and peers, sometimes years later.

An additional reward is the self-satisfaction of a job well done. We have
all profited from attending téaéﬁéf education workshops. Two of the team

members became directly involved in BSES this way. All team members

continue to actively participate in workshops: The team sees workshops as
a vital part in continuing and maintaining the social and subject matter

relevance of our prograr. ] - , )
The biology prografm stands on its own merits in that it is an elective

course with 90 percent of the school population enrolled: The course is
meaningful to the average student and a challenge to thke gifted: We
receive a great deal of support from the community and seek input from the
parents when approaching controversial issiues such as sex education,
abortion; drug abuse, and creation versus evolution. The location of Metr

Denver as the energy center of the western United States and its tremendous
growth makes it a vibrant; challenging .place to 1live; and the student
population needs a comprehensive approach to socidl issues to meet that
challenge. Cherry Creek High School is in an affluent section of that
community and the biology program has to undergo constant change to prepare

students for college and careers that lead to successful lives.
The team approach to biology has gone a long way toward fulfilling the

objectives of Cherry Creek High Schooi; namely, that of education
excellence and preparation of students for 1ife after high school.
Students are guaranteed a well-rounded approach to biclogy through the
group efforts of four biclogy teachers working together to produce the best
possible program. Our current program has been responsible for helping all

of us develop a willingness tc share. It hLas given us the flexibility to
see the merit in other approaches. In addition, it has aided us in

developing a cohesiveness of philosophy that carries over into all of our

everyday teaching:
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Chapter 4: LIMNOLOGY

By

Edwin A. Vetter
Kathleen Senior High
2600 Crutchfield Road

Lakeland; Florida

Located in central Flor1da, Lakeland is a c1ty w1th a populatlon of
almost 50, 000 people in an urban area cf about 138,000. Growth has been
rapid during the last ten years because of 1ndustr1al _expansion and the
development of nearby tourlst areas such as Disney World, Sea World, and
Busch Gardens. Lakeland's major 1ndustr1es are citrus, phosphété, cattle,
and tourism These induStries, WhiCh expanded rapidlv ih recent years,

Lakeland has exceptional cultural, med1cal and educational programs

for a city of its size. A beautlful Civic Center attracts quality
performances, the Reglonal Medical Center and Watson Cl1n1c are known

throughout the state; and several colleges and unrversrtles are located

either within the CIty or within easy driving distance:

Kathieen Senior ngh School; one of three public high schools in the

greater Lakeland area; has a student population of 1;400 in grades ten

through tweive. The maJorlty of students come from the unincorporated

areas and 86% live more than two miles from the school. Only 35% of

Kathleen Senior High's graduates attend college; so the school attempts to

offer a good balance of academic and vocational courses to meet the
educational needs of its student population. Vocational programs are
offered in five dlfferent subject areas and numerous college-preparatory
courses are available including Advanced Placement classes in four

subjects.
The parents and communlty are very supportlve of the educatlonal

act1ve part1c1pants in cOmmunlty activities: Kathleen Senlor ngh strives
to create an environment which challenges every student to develop his

intellectual capacity to the fullest:. Our goal is to provxde the guidance

and experiences necessary to stimulate ail students to equip themselves to

live successfully in a changing world:

THE FOCUS: LOCAL RESEARCH

kind in Polk County. Th1s semester course; des1gned as an elective for
upper-level students; 1ncluded units on air pollution; terrestrial ecology
and aquatic ecology. In 1973, major emphasis was placed on terrestrial

ecology and fresh water systems, since Polk county was experiencing rapid
growth that was putting environmerital pressure on our land and water
resources. In addition, I received permission from the owner of a ten-acre
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wooded tract to use the area d4s 4 field laboratory in terresirial ecology.
Each year, from 1973 to 1977, & six-week unit on térrestrial ocologv was
conducted on tliis tract of land . _
In- depth stud:es were made oit s01ls plants, and animals in the study
area: The students even made a slide program of the plant and animal
associations: In 1976 I discovered the land was for sale (zoned

res1dent1al) and several attempts were made to obtaJn money to purchase the
land to set up a permanent studv area to be used by the school systoem.

These attempts failed and the area is now a bouslng development. During
this same perlod of time, I started our "Advanced Ecology Class,' a

second-year environmental class where students do independent research on

environmental problems: Student research usually centered on water
quality:
In 1977, when we lost ourﬁstudy area, the terrestrlal unit was deleted

from the class At the same time;, it was becomlng evident to me that our

surface Wat??, quality was deterrorating,r so I began to incredase the
emphasis on this. The Advanced Ecology group was continuing to monitor six
lakes within the city limits of Eakeland and this information was used in

the regular Ecology class:
As I became aware of declining cnvironmental quallty in the area and

students at Kathleen Senior ngh indicated they would be interested in
elective science courses on a scmester basis: The llmnology sequerice
evolved as a result of this. Students contributed cr*tical developmental

input and student interest in the environment has beemn a maJor inspiration

for the program. In addition; public awareness and interest in the program
has been very encouraging.

~ In 1980, the course name was cnanged to General Limnology (formerly
Ecology) and Advanced L1mnology (formerly Advanced Ecology) due to the

increased emphasls on fresh water. Since 1978; the 'general" class has
been a feeder to the "advanced" class. Since the mid-seventies; the
Advanced ijnology program has been funded sSolely by the_ state
Environmental Mini- Grant Program. This program supplies money for all

reagents and equipment used by the students. The students in the program

part1c1pate in the planning of the prOJeCt through suggestions for new

projects or new tests to be used in the ex1st1ng program. Their planning

input is also used during all programs requested by community groups.

Students do all the work at these presentations:

The advanced class collects lake samples every other day and conducts

a full range of chemical and physical tests: Thf§,c§§Fa' _permanently
recorded, 1s used by our local newspaper in its quarterly Enyigonmental
Newsletter to the publlc In addltlon, these students are very active in

) The L1mnology sequenc _ t Kathleen Senlor _High is an elective for _1tith
and 12th grade students who have_ taken Biology and received a 'C" or
better. Students completing the General Limnology class with a "B" or
better, are eligible for the Advanced Limnology class. Class size varies
in the general class from 18 to 34. While class size in the advanced
section ranges from 2 to 10. The generadal classes are semester courses.

Currently, there are three sections scheduled. The &advancéd course is a
yearly elective and has been ma1nta1ned with one section per year.
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OUR GOALS

Our general goals are to prepare students for future problems

resulting from today's society and technotogy by providing alternative

methods of solving/living with these future problems: We hope to do this
by:

county water problems;

* Providing laboratory and field experiences in water quality
evaluation;

* Eﬁébllng the student to predlct future water quality based
on laboratory and field measurement;

* Providing alternatives to present lake management technigques

* Denionstrating problems facing governments regarding lake
mandgemeiit ;

* Providing public awareness information on water quality
* Providing opportunities for public speaking:

problems 1n Central Florlda Soc1a1 factors Wthh may 1ead to our probiems

51tuat10n

OUR PROGRAM

During the course, students are taught the various stages of lake
aging. In addition, they are exposed to lake management technigues that

may be used to restore or protect and preserve lakes. Students adre asked

to describe how soc1ety will have to adapt by changing attltudes and

behavrors toward changrng lake situations. The genierdl curriculum 1nc1udes

air poltution; acid rain, ecological principles, hydrology of Central

Florida; lake processes; lake problems, 1ake management techniques, lake

management alternatlves, water-born dIseases, aquatic organisms, water

chenistry; and 2 class study of ten area lakes on which students conduct

analyses. Students study shoreline vegetation; common pianktog, piankton
density; and coliform bacteria. They also investigate settieab1e7§9;§§§,
color; turbidity; pH; dissolved oxygen; carbon dioxide; nitrates,

phoéphétes, éﬁd Secchi diek ViSibility The course ends w1th a three day
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The Limnology classes (both general and advanced) rely of datad
interpretation (they must evaluate the results of their water tesis);
chenistry (use of chemistry in water tests); math (calculations of
coicentrations based on titrations); social studies (man's cultural impact
or water quality); law (who has the right to restrict what we do with our

environsient); art (drawings of plankton they find in water); and snococh
(making oral presentations in the commuuity): 7 o

~ For 12 weeks, students are presented information relatifig to water
quality. Chemical and biological tests are discussed and students are

taught the significancé of these tosts as they relate to water quality.
The ldst six weeks requires that students collect water from local lakes
and evaluate biological and chemical factors: The final exam requires

students to rely on their test duta to ovaluate local water quality. 7
__After students have evaluated the local water quality, they are then
asked to compare current data witi data collected from previous years.

From this they must determine if there is a trend toward improved or

decreased water quality. They also project future water quality along with
suggestions for local lake management. Students are asked to consider what
type of water quality they cadn expect as adults and the type of water

quality their children can expect if today's society continues its selfish

abuse of water: #nd; students léarn how their personal behavior can affect

water quality:

I consider certain content as essentidl: the basic concepts of 1lake
aging; identification of aquatic life forms; various chemical and

biological tests for water quality and their sigiificance; lab safety; lake
management techniques; lake management alternatives. I emphasize the
impact of today's society on our water quality. , ] , )

__ Our water problems are a result of society and society is the result
of human attitudes. Our aquatic environmental problems stem from human

behavior. In_ solving these problems students use math, art, history;

chemistry and biology. In the advanced level; students also rely on public
speaking. Community relevance is expressed by local news media interest in

the class, requests for public awareness presentations and the use of the
Advanced Limnology class data for quarterly environmental reports by our
newspaper. Local agencies involved with water quality and water management
present programs on Careers. ] )

My teaching philosophy is centered around making educatior:; science or
otherwise, fun; interesting and Significant. 1 attempt to impiement this
philosophy by using a variety of teachifig techniques, getting to know my
students personally; and by constantly looking for new materials which cam

be applied to local problems: Students work in lab groups 4 the

instructor helps each group work out problems. Students often in

before and after school for help or extra work. Many class discu  ns
center on local issues. Some discussions involve the role of the city and
the public in improving water quality: Students test local water quality

and reclate it to their personal lake use and the public's lake use, both
now and in the future. ) - S )
In the General Limnology program; students essentially follow the

course outline. 1In the advanced section; students are responsible for
their own time and lab activities. They decide what needs to be done for

the week and carry it out. During public awareness presentations, the
students do all the organization,; preparation and demonstrations: I,

however do the evdluation, but I usually discuss with them how they felt

K
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about the presentation: Did they feel good aout it? Was it worthwhile?

Did the audience remain attentive?
A Typical Lesson Plan

Fresh Water Algae: Identification and Significance

Unit length: 2-3 weeks

Teacher activities - Slide show of local algae

Students read 'Algae and Their
‘Significance"
Total - 4 days

Student activities -~ Lab Algae slides (accompanies '"Algae
and Their Significance'). Students draw
the algae a' ¥ list name and significance.

—Lab -,Live dlgae. Students -
mdraw fr@m,pure live cultures, label.
Total - 4 days

School Pond . Students use prev1dus
tralnlng plus dittos omn algae

IdentIfIcatlon They find the algae

in their microscope; sketch; identify,

and then call the inmstructor who signs
his name to acceptable drawings.

Each signature is worth 3 points.
Total - 5 days

Limnology Sequence - General Overview

- The advanced students complete the entire program. My part is to
order the reagents and equipmént and make spot evaluations of their
progress. The students do all the data. gatherlng and interpretations,
recording, graphlcs and housekeepmg The Advanced le'rio'l'o'gy studerits
alsoc assist in teachlng the general class, which is a good 1nd1cat10n of
their OVerall understanding of ecolcglcal princ1p1es

Th1s course could be established by any competent Biology inmstructor

with an interest in ecoiogy Many literature references are available on

the identification of fresh water piants and animals; and there are

numerous articies im periodicals to use as supplemental readlng

The major strategy of the sequence is its community emphasis. The

instructor uses manv local professionals to introduce new topics; expand
ideas; present opinions in contrast to the instructor's; and introduce
career ideas.

Much of the success_ of thlS program is due to the general enthu51asm
for teaching exhibited by the Biology teachers at Kathleen Senior High

School. As they st;mulate interést in sScience, it 1is possible to offer
electives in specialized areas. In addition tc student enthusiasm, there
appears to be a good deal of community support for the program. This
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support has been demonstrated by requests for speakers and programs on
water quality; the uxty of Lakeland s interest in improving lake water
quality, the use of class generated data by the local news media; and
financial support by local business. - o

The program is relatively easy to begin. Most BSiology teachers have
the background to identify the common algae, protozoa, aud macrophytes

associated with fresh water:  There are many plant and animal
identification booklets available for ~supplemental use. It is quite

possible to use teacher -made microphotographs of local algae and
zooplankton to add more mean1ngfu1 learning situdtions.

By following local and regional envlronmentgl issues in the news
"

media, it does not take 1ong to build a "local environmental issues
library, From news media and env1rpnmental trends, the course content can

be easily changed to meet current meeds:

Cost factors are not prohibitive: & standard HACH env1ronmental lab
israva;lableffor,about $600. After the initial cost, the program could be
maintained for $200 to $300 a year for replacement chemicals. Local
agencies or businesses may be able to offer grants or donations of
equipment. The teacher's ambition and enthusiasm will determine the depth
of content and variety of equipment.

General Limnology Objectives
Students should be able to:

1. €hem1ca11y analyze fresh water for;
Oxygen
Carbon Dioxide
ph
Nitrate
Phosphate
Color
Turbidity
Secchi disk
2. Blologlcally analyze water for;
A. Biochemical oxygen demand
B, Algae density
C. Algae species
D. Coliform bacterla
3. Predict the relative safeLy of our local lakes for swimming;

boitlng, and flShlng;,
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Course Content includes:

Water testing procedurg§,7

Algae identification and significance;
Ana1y51s of local lakes, 77777
Predlctlons of future trends based cn currént evidence;
Local hydrology;

Lake management techniques;
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8. Final written report.

Teacher-rniade tests;
Teacher-made quizzes;
Laboratory activities;
Final Exam-written report.

LN

Advanced Limnology Outline
Pupil Objectives--The student should be able to:

Conduct a scientific study on water quallty,

Anaiyze the results and data c011ected in a scientific study,
Write a valid conclusion on water quallty in the study lakes;

ﬂgxeign oral presentation on local water quality from the data
collected:

W N e

Course Content includes:

Application of limnology pr1nc1p1es learned in General Limnology;
2. Monltorlng six city lakes for water quality;

Dissolved oxygen

Carbon dioxide

pH

s

Phosphate
Plankton den51ty
Secchi dlsk )
Coliform bacteria
Turb1d1ty

L= DQMImIg O w e

3: men;tgriqgﬁs county lakes f{or Lakeland Ledger "Environmental
Report Card;'

Preparation of interim and annual reports on Lakeland lakes;

Preparatxon of data for presentation in Lakeland Ledger on
county lakes (3 times a year).

b

Pupil Evaluation is through:

Subjective evaluation by teacher on student research;
Written reports;

Final summary of water ouallty

I =

Students ledave campus to collect samples, then return and begiﬁ
Eﬁalysis They are requlred to complete the folloWing tests: dissolved
oxygen, carbon dioxide, nitrate, phosphate, cclcr,rturbldlty, secchi d1str,
coliform bacte1ia and ptankton density. Over and over again; students

gather water sampies{ test water samples; and record data:

I spend much of my time going arcund from lab group to lab group,

1ectur1ng, questxonxng, " demonstrating; and testing: I use current

newspaper and magazine articles from Science; Newsweek; Time, Omni; and
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Science Digest. Tiese materials are given out to students to read as
resource materials. At the end of the course,; they dare collectied for

re-use. We have used outside speakers on many occasions. Some of our

sources are: Florida Game and Fresh Water Fish Commission; Central Florida
Regiondl Planning Council: Environmental Science and Frnginesring; City of
Liakeland; and the Florida Department of Environmental Regiulation.

~The administration is very supportive in approving applications for

grants to purchase equipment; seeking donations from industry to purchase
cquipment, assisting in scheduling, permitting students tc leave campus for
lake sampling, and encouraging f{ield trips: Our science supervisor has
been helpful as well. The community provides support through local
uewspaper coverage of class results; public awareness of program reqiiests,

and financial assistance. I think the relationship between the class and
the community is very unique. The students are active in public awareness
activities in the commmunity. By relying on local news media updates, we

respond quickly to community changes and needs. I am a member of the
Lakeland Advisory Board, so I can keep on top of city proposals and action
concerning our lakes. The coiurse content changes as the environmental

problems of our area change. The basic philosophy is to educate the future
citizens and taxpayers in environmental problems--what they are, why they
exist, and what can be done about them.

My students have been featured in 10 different newspaper articles: In
1978, they helped the Central Florida Regional Planning Council on their
Water Quality Management Plan: In 1980, thrée of the students were invited
to Washington D.C. to meet President Carter and be recognized for their
work in water quality: My students have given public awareness programs to

the Sierra Club; Girl Scouts, Bluebirds, Brownies, and high school classes.

Their data is published quarterly as a county environmental report card.

Students have been featured-in the HACH chemical company's newsletter.

- I would like to be able to make more field trips with the classes to
visit lakes. This would enable us to study the lakes in more detail. It
would be more meaningful to students to be able to spend time at the lake

instead of returning immediately after collecting the water samples. In

addition, we need more class time to allow for more field trips: o )
I would like to see the program develop in other schools in Florida

since our tourism industry and residential activities are so dependent on

fresh water: I hope I'will reciéve requests for assistance in establishing
the program from one or two schools. If more schools developed such a
program, future voters will receive needéd information on local water
quality.

51
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Chapter 5: SUMMER MARINE BIOLOGY

by
Phoebe Miller

Rockledge High School
_ 220 Raider Road __
Rockledge; FL.; 32955

‘Rockledge, a re51dent1a1 communlty of 20 000, has a middle class
population of wmixed ethnic background supported by light industry and
citrus trade. A rlarge percentage of ,t,“é working class 'c’q’iiiiiiijté to the
Kennedy Space Center and Patrick Air Force Base located about eighteen

miles away on Florida's east coast. The general mood and climate of the
growing community is excellent and very supportive of the school's

The scuool houses grades fiine through twelve with an enrollment of

approxrmately one thousand students and forty elght teaching facuity

members: The building is thirty years old and in constant need of repair

but the atmosphere at the school is good; carrying a hint of HnXIety due to

the lack of funds to properly maintain the: buIidIng and programs. Seven

science teachers and eight science rooms comprise the science department at
Rockledge ngh Three of the ‘rooms are equ1pped for laboratory use and one

. Blology and Marine Science._ W1th la,ba are. both taught at the hlgh
school as they are throughout the district. Much of the instruction is
textbook oriented, with a traditional classroom organization and
atmosphere. While teachers are free to use Supplementary materials, time
Séldbiﬁ allows deviation from the essentidls they are expected to cover.
Teachers are mostly locked in to using the district adopted textbook arid to
follow1ng a standard progression pattern The Indian River city dock
located four blocks away, is close enough for study, but walklng a class to

and from the SIte during the fifty-five minute period leaves 1little time
for useful inquiry:

& few years ago; the pressing environmental probiems and concern for

human weifare and progress were only being talked about in the classroom.
It was not a realistic situation. With the river; ocean,; and ecolagically

productive mangrove area in such close proximity; it seemed logical to
develop a hands on program in which students could become involved as
participants in the discipline. But; there were too many problems in
making such a program available. It was mnot feasible to include a field
program during the regular school year so we incorporated it into our
summer school.

1 was insplred by a teacher in another school d1strlct who ran a
summer énVironmental program on the west coast of,Florida USlngrthls

program &as a model lor setting up my program, I took a group of students

oy
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and participated in one week's activities at the Marine Science Siation in
Crystal River, Florida. Pat Purcell, the station director; and Bill
Kelsey, the resource teacher, were both invaluable guides during the sct-up
of the basis of the program. Their kiiowledge and ideas were incorporated
into the program we designed. As a rosilt of this; we wanted students

participating in this program to develop:

* Improved problem solving and decision making skills

* Knowledge of the scientific principles and
processes of life and use the kiiowledge to benefit the
quality of life; 7 , o

* An awareness of current social issues dealing

with science and the environment; )
* Attitudes which result in the acceptance of ,
_ _ responsibilities to wisely manage the ‘total environment;
* An appreciation of science related careers.

Approval by county school administration
Developing a curriculum

Transportation to and from the locaticn
Choosing students to participate in the program
Funding the prograu.

LR I TIE I 38 ¥

Approval by my high school administration was readily obtained as they
were aware of the need for a hands on approach in this area: Imn order to

get the county approval it Wwas necessary to develop an outline including
course description, objectives, requirements, schedule; and projected

enrotlment: Since the program was open to all high school students in
Brevard County, school bus transportation was. supplied by the school
district: The first two summers, 1979, 1980, and the fourth summer, 1982,

the program was located at the Crystal River Marine Science Station on the

west coast of Florida. Situated at the confluence of the Salt and Crystal

Rivers; the field station is composed of two dorms, a lutnich room, library,
and two laboratories. Boats are available to carry participants to a
variety of areas ranging from 15 miles into the Gulf of Mexico to the
headwaters of the river; beginning at a 35 foot deep crystal spriinig. The
Crystal River program is designed for one week of concentrated study with
students supervised for twenty-four hours daily: B

, One of the most_important aspects of the development of the program
has been. funding. _The cost of $180 per student at Erystal River was
prokhibitive and excluded many deserving students. In order to reduce the

individual's expenses, commuriity Aassistance was enlisted. Letters were
indiv : pense: :Lllby dssistance was enlisted. IS wer

written to local clibs, service otrganizations,; and business estabilishments
explzining the program and futufe goalS. Requests for partial or Ffull
sponsors for individual students were generously granted.

In our school system, students are normally phased according to their

ability in most academic classes. However, in our Summer science program;
they are not classified according to ability levels. The course is open to
all students including exceptional education students who often excel in a

hands-on program. Certain students with physical handicaps may not be

03
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eltigible to participate in the program, since all participants must be able

to swim;, to maneuver in and out of boats, and on rocky or overgrowin areas.

Students must be able to follow direcctions with precision.
OUR PROGRAM

Environmental Marine Scicnce is offered by Rockledge High School

during the summer session and is open to all students in Brevard County who

will be ;n grades mine through twelve the fOIIOW1ng school year. The

program is designed to give students hands-on experience in the flelds of

marine biology; ecology and the environmental sciences in ofie or two weeks

of concentrated study:. The students are transportedrto the Narlne Science

Station in Crysta} River on the west coast of Florida or to a 6111 Scout

Camp in Mer- tt Island on the east coast of Florida: Both are in an

estuarine loc:.e and are similar in their housing arrangements.

The objeccives vary from summer to summer due to changes in location

and to meet the needs of the particular group involved; but basicaily they
are as follows:

* Permit Stﬁdéﬁté tb become involved as participants in
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Piirsue gctivities that will develop knowledge/skills
including the
-~-examination of mangroves and assoc1ated organlsms to
understand detritus based food webs
-—recognition and ana1y51s of beach characterlstlcs

--analysis of sea water and bio-chemical surveys of

aquatic ecosystems

--operation énd use of plankton nets and seines for

collection purposes and population counts

--study of anatomy and behavior of marine sponges;
coelenterates; mollusks and arthropods
**collectlon éﬁa preparation of herbarium mounts of

--observatlon and analy51s of zonation in marine
environments

~-~identification and behaV1or studles of coastal birds

--basic understanding of meteorology.

The curriculum bacnd on the 6bjéctiVé§, iﬁciﬁaég aaiiy field
activities, laboratory activities, movies, and lecturesrrbﬁ, taxonomy;
11mnoiogy, oceanography; ecology, and metecrology. In addition, guest

speakers from the community present programs on spec1al interest toplcs

such as the manatee, doiphins Florida's endangered species, ecology of a

salt marsh; the poliutlon of our water, and other socially relevant

environmental issucs:
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Field activities include boat trips to:

Sponge beds: Students swim in arcas having different sponges, corals
algae and fish: Oyster bars. Students examine population and hubitat

during low tide: Mangrove islands. students collect by screen sieve and
shovels in nearby mud flats. They 4156 obsorve water foul that nest ju

mangrove rookeries; and study tle ecological succession of an island.

Deepwater drag areas. Students drag sandy botiom areas with otter trawl
to gather biota for later identification and study in the lab: They also
have a plankton drag in these arecas. Freshwater springs. Studeiits s i
and_snorkle in areas to compare freshwater flora and fauna with previous

marine observations. Artificial reef. Studeits study reef succession in
deepwater areas where old tires have been anchored on bottom. Various
stops between marinhe and freshwater areas. Students run tests on water
samples taken from deep marine water to fresh spring water. They aiso

compare changes in flora and fauna both in and arcund water as the water
changes from salt to fresh.
Other Activities include:

Ecology hike. Students observe and identify local flora and fauna locat

around the station or lodge. Development of nature trail. Students clea
trail through wooded area and make signs identifying various plarnts.
Algae press. Students lcarn preservation techniques for aquatic plants
and algae. Canoe hikes. Students take canoes through shallow water tidal
canals ‘or observation and ecological interpretation of flora and fauna.
Museum trip: Visit Indian Museum and tour area where indians lived.

In the laboratory students examine various biota that are collected
during the day, often doing extensive research on a particular species.
They also work in small groups on projects related +n the course
activities. These projects are presented on the last day of the course: 7

The instruction for this program is greatly supplemented by members of

the community having expertise in viarious 4dreas. Guest speakers are

solicited from the local museums, the community college and nearby
university, the Audubon Scciety, the Kennedy Space Center; the Nationatl

Wildlife Refuge, the Florida Game and Fresh Water Commission; the Mosquito

Control District, the Department of Environmental Health, the Department of

Water Resonrce, the diving school; and the Marine Science Station

personnel. o : - o . - -
During the following school year; the students are often invited te

speak to various groups that have sponsored them, such as garden clibs,
boating clubs, and professional organizations. They usually present slides
of the various activities and then discuss the problems that they
personally feel are critical to the situation. Community response to these

student speakers is overwhelmingly favorable.

The students probably saw more of an immediate result of society's

impact on the environment at Riverpoint whére pollution problems prevented
them from getting into the water and fish kills were a comron sight:
Several students; by canvassing the neighborhood, expressing their views

and asking for community support, became involved in the local fight to
stop the dumping of sewage.
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station is situated at the confluence of the Salt and Crystal Rlvers It

is composed of two dorms; a lunch room; library, and two laboratories. The

laboratories are equipped with compound and dissecting microscopes;
dissecting equipment; and large tanks for live aquatic organisms. Boats
are available to carry participants to a variety of areas ranging from 15
miles into the Gulf of Mexico to the headwaters of the river which beglns
at a8 35 foot deep crystal clear spring. The Crystal River program,is
designed for one wWeek of concentrated study with Students under Supervision
for twenty-four hours da11y

The station is staffed by the proiect d1rector, resource teacher,,boat
operator,foustodlan, secretary and food “ervice personnel. The cost of the
program, $180 per person, covers all expenses, but is beyond the ticans of

most of the students To defray the cost, fundra1s1ng prOJecLs were held

fully or part:ally sponsor a student As a result, more than half of the
students received flﬁ&ﬂClal assistance from the Communlty

After two summers of travellng to the west coast; the opportunIty

arose to develop a program in our own community: The GIrl Scouts acquxred

twenty-five acres on Merritt Island and wanted to set it up as an

enVIronmental sc1ence statIon The property 1s bounded on the west s1de By

Ocean is about two miles east of the Banana River. The area called
Riverpoint; has a lodge that accommodates thirty-six people and a large

dock. Other than the living facilities; all other equipment had to be

obtained. Again; the community was asked to _help, not only with the

financial development of the program, but 4also with sSpedkers having
expertise on various environmental sSubjects. The response from the

community was successful and from that p01nt of v1ew, so was the program

unable to swim or collect many marine spec1mens They did develop the land
tra11s, run bio-chemical surveys on the ecosystem, and analyze the water

four times dally - S
The only personnel provrded by the 6irl Scouts was a foil time

ranger/caretaker living on the premises: Therefore; a second instructor,

trained in water safety,; and a volunteer cook were added to supplement the
brology teacher

Monday through Frlday from 7:30 a.m. to 4:00 p.m. Each Thursday involved
an overnight stay in the lodge. DBus transportation was provided from
Rockledge High to Riverpoint and back each day. There was a $10 charge for

lab fees and food for the two evenlng and mornlng meals Other mééls were

The fourth summer, 1982 ) the students requested a Vreturn to the
Crystal Rlver darea with the addltlon of SCUBA diving to the curr1cu1um

This involved an addltlonal instructor certified to teach d1V1ng, and an
additionadl week for confined Wwater instriiction, held at Rockledge ngh

o6
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FACTORS CONTRIBUTING TO SUCCESS
Several factors contribute to the success of this program. One is
community involvement., Without the assistance and encouragement from the
community, it would have been impossible to fulfill the objectives. A

second factor is a supportive school system and a cooperative
administration. The school provided the transportation all four suiers
and the miscellanecus small equipment necessary for the program. The
administration took the time and interest to answer questions both from the
parents and community organizations. Another factor would be the people
involved. The guest speakers, teachers; even boat drivers and caretakers,
are enthusiastic, knowledgéable, interested individuals who make the
program not only a great learning Situation, but also an experience that
the student enjoys: o o ]

The same factors that contributé to the success of the program are
needed to keep it going. This program could be successful anywhere: It
could be geared toward any environmental community from a desert to a
forest. Learning can be fun! The program is such a stimulating, exciting
experience that the teacher becomes an enthusiastic leader and learner.
Many of the experiences, particularly those under water, are a first for

the teacher as well as the students. ) ]
This program's unique feature is the fact that it is almost totally

condicted in thé natural habitat of the organisms studied. The classroom
is the outdoors. Additional facilities include a 1oGii designed for

laboratory, audiovisual; and lecture use: This room is equipped with

several holding tanks for keeping the live specimens collected during the

day as well as preserved and mounted specimens representative of those
found in the area. o . - )
Necessary equipment includes outboard motor boats and canoces and

collection gear such as plankton nets, trawls and seines:  Materials,
chemicals; and equipment are stored in the laboratory and supply building:
They are available for student use with the understanding that everything

is cleaned and stored after use. N o ]
Students are a part of the discipline. Although certain activities

may be planned; the traditional view of planning lessons; evaluation,
classroom management etc:,; are absent in this program. The content covered
and ideas discussed are coupletely flexible depending on what natural
interactions are observed each day. Each day's activities are similar in

schedule. A typical schedule is as folliows:

. morning call and breakfast

.-9 a.m. lecture and preview of day's activities
M.-12 noon field activities

2 noon middey meal

m:-4:30 p.m. field activitie.

m. evening meal

7 a.
8 a.
97'8;
1
1
5

pP.
p.

o7
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6 p:m:-8 p:m: lecture/lab activities
8 p.m:-9:30 p:m: guest speaker

10 p:m:-1t p:m: lab activities

11:30 p.m: tights out

During the course of field activities, lab activities and lectures,

students observe the environment in its current state; determime its past

hlstory and the changes that have occurred up to the present; and address

society's role regarding the future. Students are exposed to the biotic

and abiotic environment; examining the 1nterre1at10nsh1p of the two,; its

effect on human life and the effect of human life on the environment. The

éssential asﬁéct of th1s program 1s to develop an apprec1at10n of the

) Students are encouraged to seek solutions to env1ronﬁenta1 problems
that would benefit both humans and the environment. Social issues such as
dumping treated sewage in the river; stripping the islands to build
condominiums and motels, and filling in the marsh lands for waterfront
subdivisions are debated. The rights of boaters, fishermen; businessmen;
homeowners, and vactioning tourists are looked at from legal, economic, and
moral standpoints. i o . . o - i

The students are encouraged to determine the niche of various

organisms as they observe them in their natural habitat and what their
communlty future would be if the organlsms were e1m1nated By using the

P S

further enllghten the discussions by introduc1ng the pros and cons that

exist im every situation. These discussions may lead to a need to kmow the

legal ramifications of certain situatioms: Often; this requires students

to research the applicable laws and regulations.

Dur1ng the f1e1d work as a result of v1s1ts from guest speakers, and

Students are exposed to che actual results of Society's impact on _the
environment at Riverpoint where pollution problems prevented them from
getting into the water and fish kills were d common site. Several
students, by canvassing the neighborhood, expressing their views and asking
for community support, became involved in the local fight to stop the
dumping of sewage. o -

The eurrlculum was developed spee1f1ca11y to gain knowledge by

obserV1ng nature, and to assimilate the informatiom im order to solve

problems and make wise decisions: The curriculum remains flexible to deal

with the various cultural and scientific problems that may arise each year:

The program emphasxzes the role of humans and the responsibilities that

each one has to improve the quality of life for all humans and still 1live
in harmony w1th nature

but dur1ng f1e1d work the instruction becomes almost totally personallzed
on a one-on-one basis. Laboratory work is all individual and the amount
and, type of research completed by each student depends on ind;v;dual
ability. Cooperative team work is absolutely necessary in field activities
as the buddy system is used continously. Also, group projects are
developed and presented at the end of each session. As I have mentioned
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before, ddily lessons are totally flexible and are often deteriiiice by
weather, student needs; and the naturally occurring incidents of ihic day .
The teacher has most of the input into the planning of tliese leéssons, but

often student generated topics are included: Teaclier and studeiits io.satlor
evaluate the student, the program and the teacher. Part of the summary

report includes these evaluations. hLaboratory materials are pripdrod

almost totally by students; although the teacher is responsible for makiig
the materidls available. Instruction is shared by the teacher, giicst
speakers, and various members of the support stafi. Teachers must he
flexible, enthusiastic, highly motivated and knowledgeable. Teachers avoid

following traditional classroom procodires. With the exception of general
instructions and variois lectures, the teacher is involved in the same
activities as the studeiits. ) o 7

Textbooks are not iused. Library resources; field guides, and
teacher-made handouts such as maps of a particular island or check sheets

for water analysis are used extensively.

EVALUATION

The students are given a pre-test and a post-test to assess the

knowledge gained. No other written test is administered. Teacher

observations during field activities, laboratory investigations, group
project <demonstrations; discussions, and research reports are used to
cvaluate individuals. In order to receive one-half clsctive credit in
science for the course; a student must satisfactorily meet the following
requirements:

Maintain a daily log

Write a summary report

Present a group projéct

Take pre-test and post-test.

% %ok %

The student has the opportunity o continue studying upon returning to

Rockledge for an additional half credit. The student must choose a topic
relative to the environment, do furthér research in the library, and write

a research term paper on their findings. The program is evaluated by the

success of the students in later high school or college science courses; by

the attitudes towards the quality of life developed by the students; and b

the number of students who have heard about the program from_ past students
and asked to be included in the next summer's course. Also; community
tciaction following the student reports to sponsoring organizations is an
important evaluation measure. The most notable measurable achievement of

the student's progress in the program is a 60 to 90 percent increase in
, St prog _program is a 60 to 90 pe

knowledge on the post-test. The change in attitude that occcurs is not as

easy to measure. This becomes evident in their sumidry reports and their

presentations to the community sponsors. Selected students give a slide
program and talk to those comnunity organizations that request a follow-up
report: They present slides of the various activities and then discuss the
problems that they persona.ly feel are ecritical to the situation.
Community response to these student speakers is overwhelmingly favorable:

The overall philosophy of this special program is naturally carried

back into the regular classroom situation. As textbook material is
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covered, experiences and observations from the previous summer's program
are constantly being introduced into the discussions. Cost of

transportation to and from the study area is paid for by the school

district. Student cost ranges trom $10 to $210 per student dependlng on

staff w1th 1nsp1ratnon and The Scuence Teacher is used. éktehslvely 1 am

presently using an article 'Class; Upen Youc,Computer,',November 1982, to
develop an Educational Improvement Grant and_to stimulate discussion in
advance classes and wlth research students. Depending on the location of

tlie program, specidl Sipport staff may include the station director;
resource teacher, boat operator, custodian, water safety instructor, and
cook. ] ) ) S S i L
Long term goals for our evolution include a permanently staffed
environmental learning ceriter that all schools in the district could use.
Progxams would be designed to accommodate elementary, middle, and secondary
schools both in marine and terrestrial ecology. The céenter could be used

on a daily or a weekly basis. As it is now, all organizational activities
must be done durIngrdurlng the regular school year. The program would be

enhanced if 1 had more time for organizii., writing letters, and developlng

new actIVItEes’
If ¥ had the opportunityrto hold an inservice for teachers, I would

basically have them do the same activities as the students: This program

is such a stimalating; exciting experience that dedicated teachers would be

so highly motivated they would grasp the procedures immediately: T think

the program will be picked up by other teachers in the district and more

schools will become involved. When this happens; the county administration

will be more inclined to privide funds for developing a district wide

fac111ty

The most encouraglng support_ the admlnlqtraflon could provide would be
by developlng a permanent, local; environmental learning center for all
schools to use. Money for the development of such an environmental center
needs to be a h1gh prlorlty

set up the program. It is well worth the time and effort 1nvolved
Teachers involved in the prograri have received scuool board recognition for

outstandlng service. In addition; they have received recognition from the

Florida Association of Science Teachers. We have a good program for

students and I have no doubt it will continue to become even more

interesting and valuable to students:
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Chapter 6: STONES AND BONES

By

Sid Sitkoff
~ and
Matt Matsumoto

Los Angeles Unified School District
Uffice of Ins<ruction
i 450 N. Grand Ave:
Los Angeles; California 900iz

- Los Angeles Unified School District; with 737 schools and 651,000
students, is the Second largest school district in the ration and ciirrently
increasing in population. Although the Los Angeles Unified School District

is decentralized, allowing for instructional decision making at the local
school 1level, there are curriciulum guidelines used on a District-wide
basis. Even so, teachers have considerble freedom in their selection of
instructional materials. - o )

Stomes and Bones, designed for all academic levels; was developed
after an extensive needs assessment was condiicted on a local and pational
basis. We wanted to include a study of humans as part of our science; but
the little anthropology in current biology textbooks reflected a very
didactic; superficial, non-interdisciplinary approach to the study.
Anthropology texts assumed a semester or year-long course. We wanted to

develop physical anthropologv units for three settings:
* Biclogy, a four to six week unit;

* General science, a four to six week unit;

*

Semester Course.

Dr: Sid Sitkoff, one of two Science specialists; initiated the program
and served to direct its development and operation from its inception to
the present. The program was developed during a three year period with
ESEA Title IV-C funds and pilot tested in sixteen high schools. Complete

implementation of the new program has occurred because individual schools
have requested it: So, the change to the new program was_ very simple to

implement and very cost effective: The change took 1little time or
training. 7 , S )

. Teachers; selected on a voluntary basis from 12 piblic and 2 private
senior _high schools in 1977 for field testing of the original program,

learned to wuse the program materials by attending staff development

training workshops. These workshops, headed by Dr: Clark Howell and other
internationally recognized anthropologists; provided instruction in the use

of various project developed instructional media; instructional Sstrategies,
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and _general background information. Other follow-up workshops by project
staff and experienced teucher leaders were held frequently to update the
progress of the program. Periodic in-service workshops were conducted as

necds_drose.
. The inspiration for Stones and Bones came from teachers and students
doclarlng,thelr interests and nceds for an anLhropology program. Since the

present Dlrector of Stoneb and Bones had a worklng relatlonshlp w1th a

,ounty Museum of Natural History it was natural that they would work
together to develop the program.
From the very onset; the Stones aud Eones project has received

enthusiastic support from the Leakey Foundation. They have provided us
with their knowledge and expertise in the areas of physical anthropology;
volunteers for fossil replica castings, and contacts with world recognized
anthropologists. The [»S Angeles Couiity Museum of Natural History has
provided their staff, facilities, &nd éxpertise. The Los Angeles Board of
Education and the Superintendent approved and supported the program from
the beglnnlng The classroom teachers who expressed the need for such a

program  and their input, evaluation, development, support, and
Impiementatlon during the experimental period were invaluable to the
evotutron of the program that is used today S

As we developed curriculum materials, we included printed student

materials; cast fossil repllcas, printed teacher materials, and other

supplemental instructional materials: We also de31gned staff development

training workshops. 1Instructional materials were contrnuously received and

revised during the three years of development: The involvement and support

of the Leakey Foundation; the Los Angeles County Museum of Natural History,

and an independent evaluator for the project were critical and highty

THE PROGRAM

Stones dnd Bones has been adopted or adapted_ by schools in many
geographlcal dreds in Ca11forn1a From urban schocis to rural schools;
from San Diego in the south to Los M011n01s in central northern California,
the program, with its three instructional pathways, is be1ng used to meet
the needs of students of all ab111ty levels: No known problems with
handicapped students, low ab111ty or gifted have been reported to date. A

wide rarnge of socio-economic status is represented by students in the

program as well. The nature and the format of the Stones and Bones program

is such that students view the program as both stimulating and motivating

but not 1mp051ng upon them 1deologlcally Students maintain their freedom

to adopt a personally comfortable view of the changes in humankind over

time. In the five years the program has been in operation; no complaints
about the curriculum contents or approach have been received from school
admlnlstrators, parents; religious organizations,; or students.

The  content emphasizes. physical  anthropology = within an
1nterdlsc1p11nary approach to other areas including cultural anthropology;
biology, physiology, anatcmy, math, _geography, and geology. . The
philosophicci position of Stones and Bones focuses on the study_ of
humankind This concept pervades all ihStruCtiohal matérialé proVidiﬁg

world in which they live.
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The Stones and Bones propgram emphasizes tlie concept of  dc+it it ion
relative to the study of humaukind tlirough _he yezrs. This is & very
important aspect of our ability to survive and piogross. By studyiiia the
past in the program, students have a botter perceptioii of the vt < ad
their own self-image. Stones and Bones has a close relationship to social

concepts in the social studies field; perticularly cultural antliro clegs
and behavioral science.
The project is very inquiry and proces: oriented w1th spec1f1c scicncce

and learnlng skills emphas1’ed rn every student's 1nvest1gat1ve activity.

Scientific methods are applled in a problem-: OIV1ng approdch to learning.

Stidents use these science procexsos (skill and knowledge) and apply theém

to human bchavior and environmental settings: atudents investigate, gather
data, and come to their own conclusion based upon present ev1dence

Addlrlonal ass1gnments sﬁth as researoﬁ rebort .; are done cooperatlvely by

Students are actlvely participating in the entire curr;culum The
1nvest1gat1ve laboratory approach involves the students in every phase of
identifying and solving problems. = They develcp skri}siieniigatherlng,

sharing, d1scussrng, and evaluating data based on iheir investigations: As

a result, they may plan additional research str- tegies for updating and
reporting their findings to the class.
During any period of tine, obsServers of the Stones and Bones program

wiil sec students of various ethfiic groups from widely different

socio-economic levels worklng together. VarJous assignments are made to

leaders of each cluster group to monitor such things as distribution and

collection of 1aboratory materlals, clean up and securing of materials;

actlng as moderator in group decision making, and serving as liaison person
among the cluster groups and teacher. In all three 1nscructlona1 _pathways;

students use project developed materials 1nc1ud1ng Student Laboratory

Explorations; data worksheets; fossil replicas; and study prints in their

pursuit of problems. They gather data from evidences presented and

analyze, hypothesize,; discuss and draw conciuslons based on thelr findings.

Student Workers can alsc be seen repl:catlng fossil casts at the Science

Produatlon Center.
Stones and Bones requ1res active student participatic+ throughout the

exploratlon from the introduction of the topic through identification of

the problem, collectlng of data, analyzing of data; hypothes121ng,7pest1ng

and experimenting, and drawing conclusions and/or creating new questions
and problems: The SUbJeCt matter lends 1tse1f to an interdisciplinary

approzch so that basic skills and concepts in many areas are constantly

being reinforced:

Students are encouraged through successful academlc experiences in

Stones and Bones to pursue a more academic program for career training;

Students are contlnuous}y exposed to various interrelated careers through

the interdisciplinary nature of therprogram

Stones and Bones requ1res no more than a regular classroom settlng

We prefer stuc mt tables in clusters with each cluster providing seating

space for six students. Cluster arrangements prov1de adequate space ior &

team approach to the explorations and emphasxze cooperdtion: Bul]etln

boards are _used for current anthropolog1ca1 news and class progress charts.

Fossil repllca casts are displayed in display cases when not in use.

Very problem-centered and flexible, the program can be used with

entire classes, groups of students or 1nd1v1dua112ed study: The entire
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program is a new and innovative approach to the study of physical

arithropology. All prlnLed instructional materlals and other instructional
media were dCVeloped and culturally aiid sc1enL1f1cally validated by the
project: Fossil xep11ca ¢asts, valldated for accuracy and authonL1c1Ly,
are cast by the project and play an important integral role in the study of
humankind. Replicas of this quality and low cost are mnot available

anywhere else:
in addltlon to progect developed instructionail materials; other

re%ourees such as class visitations to a 200, local archeologlcal dig 51te,

and to local museums can supplement the curriculum: These field trlps can

precede the activity to which they are related. For example; zoo visits

with prn— and post-visit plans can enhance and supplement the expioratxon

of primate behavior. Selected fiilms and videotapes can be used to
anxoduce and relntorce partlcular expioratlons Guest speakers in their

The program offers three sSeparate 1nstruct10na1 approaches designed

for wvarying ability levels from the nonacademic to highly academic
stndents.

The Biology Unit is a four to six week overview of physical
anthropology providing students with materials and dctivities 4&s
an enriched supplement to the presentation of anthropologv by
their biology textbook. & series of =leven student laboratory
explorations focus on topics 1nc1ud1ng primate hnhav1or and
distribution;, 1nterpret1ng the archeological record, primate

locomotion and morphology; and early hominids: Fossit specimens

are cast and made available especially for the program: This
approach rcinforces and extends many basic concepts taught in the
study of biology. Unique features of the biology unit; in

addition to other media materials; are a syllabus; 111ustrated
Stﬁay aittiéﬁéfﬁ; éﬁa QiSﬁal aids showing the progress of the

The Modern (General) Science Unit is specially designed to
motivate non-college oriented students. Edch of the 20
laboratory explorations offers the general science student
opportunities to investigate topics including the geoclogic tire
table, meadasuring radicactivity, locating points ofn a map,
behavior of primates, and fossil hominids: Each of the
explorations has a glossary, vocabulary dr111 or word puzzle'

The student reading series of booklets on special topics iq

phy51cal anthropology are illustrated and written in a

narrative-style, simplified format with lowered readability.

Doring the four to six week unit; students simulate excavation of

specimens through the use of tools provided in the fossil dig
classroom kit.

The Semester Course in physical anthropology provides students
with the opportunity to study the story of humankind in-depth.
Laboratory investigations pursue such topics as: phylogeny
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Lhrough t ime; coﬁt\nentdl drlft ibcomotidﬁ and behavior of

primates; primate c1a551f1catlon and . morphology,

Australopithecus; Neanderthal Homo erectus and Cro-Magnon. Many

qupplementary 1nstruct16nal materidals for students and teachers
are availabie 1nc1ud1ng study prints, charts, a filmstrip; and

fossil photograph set: This ifi-depth approdch to the study of

humank ind provrdes an enriched academic eXperience in Science and
may be related to ex1st1ng classes in cultural anthropology.

The calendar of events for the entire school year reflects
the participating school’ 5 regular science curriculum. Stones

and Bones fits within the ongoing science progradii. Spec1fically,

the Biology pathway becomes a part of the regilar Biology

program. Similarly; the Modern (General) Scierice pathway becomes

a art of the Modern (General)/LIfe Science course. The

Antnropology Semester Course is taught durlng a one semester

period and may become a semester part of a year program when

taught in conjunction with Culturatl Anthropology, Phy51ology, or

any other related science course.
We Uuse community resources such as the L:S: B Leakey

Foundatlon and scientific staff at local universities as students

study themselves in relation to early humankind. They also study
the variability and similarities within groups.
Slnce studehts éré éXtrémaly ihtérésted in learnlng more

Bones has :strongr relevance for students, teachers, and the
communlty,iand leads to more dwareness of human roots. .
The program s approach continually involves students in

decision- makIng conducted by the students themselves or by the

teacher: The teacher also acquires a better understandlng of
humankind; past and present regdarding striuctires and functions,
adaptatlon, behaVIor, and surv1val The future is aha]yzed

INSTRUCTIONAL STRATEGIES

Instructlonal method010gy dlrectly involves students in

laboratory investigations emphasizing science; anthropology, and

mathematics. Processes _ such as questlonlng, observing,

hypothesizing, investigating, reading, discussing, listening;

recording information, Summdriz.ng, and conceptualizing are used.
Teachers erncourage studenL learning in & problem solving oriented
classroom environment . All three instructional pathways can_ be

used with an entire class, ledrning centers;_ or other

1ndxv1duai}§ed strqtegles The instructional materials have been
designed for use by students of various ability levels. The
availability of multimedia materials further provides for

individualization of instruction: It should be mnoted that all
instructional materials have been validated by the L S.B. Leakey
Foundation; Los Angeles County Museum of Natural Hlstory, and Dr.

Clark Howell; Chairman,; Anthropology Bepartment Unlver51ty of

Callfornla at Berkeley, as well as other Internatlonally
recognized anthropologists.

o p]
o
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The toacher's role varics depending on the activity.

Mlnlmal planning will be needed for the majority of the
explorations although some materials must be prepared a few days
in advance. . Stones and Bones by design requires minimal
preparation for laboratory materials. Most materials needed are
common and those instructional matétials,produced by the projcct
can be readily stored in a central location. The teacher's role
in instruction is non-directive in that student explorations are
highly self-directed and tcachers serve as a 'guide"” through the
explorations. = Teachers provide  activities, ask probing
questions, and encourage students by listening and observing
them. Students see these classes as stlmulatlng . A short
1ntroductory d1scuss1on is vecommended prior to thie explorations.

Teaching strategies dejpend on class size. In large cladsses
teacners usually make a few introductory stdtements and then
serve as a guide in class d1scus51ons coricerrning the problem.
Later, they may break the class up into cluster groups of four or
five students to investigate; oh-erve, record, coﬁCIude and

report. Each cluster group, through their group speaker, 1eports

their findings to the class as a whole. The teacher tries to

draw a consensus while at the same time ailow17g individual

conclusions and reports:. Minimum teacher lecture format should
be observed.

is basically to guide the students through the explorations.

During any five-day period; a visitor will observe the teacher
teaching one of the three instructional pathways by serving as a
moderator/guide in class and cluster discussions; aiding and
encouraging individual students in areas of difficulty (math

calculations,  terminology or manipulation of equipment);
supervising the distribution and return of materials, evaluating
lab reports, and administering examinations. At certain

scheduled tlmes, teachers can be observed partlclpatlng in

Stones and Bones is an act1v1ty, "hands-on" oriented program

that is highly student self-directed: The individual student

InvestIg&tIve, manipulative approach is most effectlve,

therefore; long extended lectures by the teacher are avoided:

Our program is based on developmental psychology and higher

cognitive levels are continuously emphasized in their
relationship to the affective and psychomotor domains. Teachers
implementing Stones and Bones program have expressed positive
responses about their students' involvement with "hands-on"
laboratory explorations. Statistical data confirmed teachers
comments that the program has contributed substantially
student achievement in science. Due to of the hlghly

self-directed nature of the program, teachers feel comfortable
with Stones and Bones. The success of the program is not
contlngent upon teachers with highly spec1f1cr backgrounds ior
does the program require extensive training for its
1mp1ementatloﬁ It should be noted that all teachers involved in
teaching the program durlng the past five years have elected to
continue teaching the program in their classrooms: Teachers
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evaluate students by observir; laboratory activities and grading
written laboratory reports, teacher developed unit quizzes and
tests. In some instances, word games and puzzles are used as an
evdluation device. The overall program is cvaluated with project
developed and cuiterion referenced pre- and post-tests. Student
opinion survey forms are also used to evaluate the overal
program, teacheér, and students:
EVALUATION

Teacher evaluation of student achievement includes: pre-

and post-test results; observation of student participation,
student record information on project developed data worksheets,
student discussions of class activities; and records of tescher

developed quizzes and tests. S
The evaluation approach in the program provides students

with information relative to their own personal academic
achievements and understanding of hu-an problems and issues.
Students involved in the Stones and Bones program evidence

exceptional achievement as indicated in the evaluation report

prepared by an outside eavaludtion agency. Data refleccing

student achievement has been validated by the Joint Dissemination
Review Panel. Stones and Bones received the 1982 Cortificate of
Honorable Mention awarded by the California School Boards
Association. Both California and the National Dif ‘usion Network
have identified the program as exemplary.

) It vould be interesting to conduct &z loungitudinal study
determining the number of students who have changed to a moie
dcademic program as a result of participaring in the Stones and
Bones program.

ard gives consideration toward optimal scheduling of classes:

Our administrators approved the inclusion of anthropology in tha
curriculum, met with appropriate department heads inciuding

science and social sciences, and presented various aspects of the

program at community and staff meetings. )

Parents and the community are extensively -involved in the
program. Participation through a continuing Community Project
Advisory Committee provides an avenue of communication for the
project; parents; and community. We meet periodically with The
Community Project Advisory Committee to reevaluate the goals and

needs of the community. We seek continuous input from the
Community Project Advisory Committee as a gauge to determine
community changes and needs.

GETTING MORE TEACHERS INVOLVED

_ We encourage teachers to use the program through exposure to
the program and its effectiveness. Teachers atso visit

demonstration school sites, and have one-on-one personal contact
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Sotween experienced and nop-expericnced teachers: lnvolving
teachers at the decision making levels wherc chdnbes nHew
materials, and strategies dre planned cari encourage and stimulate
the teac rs to get involved with our program as wcl"

We sciledule per1od1c in-servicoe tra1n1ng workstiops ram by

project staff and exper1enced certified prOJect teachers: We

are developlng a group of prOJeCt certified teachers so that one

is readily available when needed Our project staff pians to

conduct training workshops in various selected geographxcai areas

outs1de Los Angeles to traIn and certlfy key persornmnel to serve

as traInIng teachers in their respective locallty State

facilitator centers will serve as dissemination centers for the

program and aid in the coordination of any requested in-services.

In beginning a new inservice; we arrange a first level

awareness presentatxon to teachers, administrators; commun1ty
people; and bocrd members fo 1ntroduce the overall prbgréﬁ Ve

Then; we arrange a second level presentation for key personnel

who will implemen: the program with "hands on _activities to

of Phys1c31 Anthropology. A,follow up meeting withfkey personnel
determines which pathways and instructional materials are needed.
We also arrange for training workshops at adoption or project
site. A one day training workshop is recommended for each
pathway selected. We generally provide follow-up technical
assistance during and after implementation. As in the case of
all new programs, a close working relatlonshlp by those involved
(administrators, teachers, community) is needed for success ful

program iniplementation.
The role of teacher education workshops is to familiarize

teachers with the various components of the program and its

implemontatlon Strategies These workshops are led by recognized

experts in the field of anthropology and/or by experienced

certIerd classroom teachers Also xncluded during the workshop

the project. certlfled,i the role w;ll be 7the7 same, butf more

locally conducted workshops are anticipated. Locally conducted
workshops can add greatly to the further dissemination of the
program.

Teachers need to possess bas1c skllls in classroom
management, particularly in reference to a 1aboratory activity
setting. They must be "open- -minded" because of the very nature
of & program where problems may have multlple solutions.

Enthus1asm and pos1t1ve attitude by the teecher can be reflected
in the scedents: No specxally credentxaled background in

anthropolog: is needed, but teachers must have a working

knowledge of tie scientific method of solving problems.
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THE FUTURE
In the future, we expect basic program goals wil' remain the
same, but changes in successive revisions of instructional
materials  and additional components for the classroom
implementation will continae as new discoveries are made in
physical anthropology. If we expand the program to other grade

levels, we will develop appropriate instructional materials and
make some changes in program goais:

We would like to have the program continue on the basis of

its present extremely successfui implementation. Somé changes
could occur as new anthropological field stuiies throughout the
world are conducted. Information from these rindies will be
provided to the project via the L:S.B. Leakey Foundatioi, the
project's cooperating agency. , ] ]

We need periodic updating and revis:iz of instructional

materials and components to meet the meeds of current students

and to maintain v2levancy for incoming studenis: Svc'. prograii
changes will result in continually having avaiiable ine most up

to date information for Students and tea-srs -
We want to develop additional instructi. - ii comj. .nents using

computers. As more emphasis is beirg 1 .ced on computer
technology, additional explorations in all ('- ee pathways using
computers as the basis can enhance th. «ffectiveness and
relevancy of the program. We could also use computer prczrammed
materials for remediation, review, etvidludticn, refercace; and

other programmable areas.

using the program ¢t~ discuss aspects of implementatior and to

plan changes _through cooperative effort would rssult in an

exchange of ideas and strategies that may be more effective and
enhance the program. - ) )

.~ To  maximize the wuse of all available instructio..
materials, special consideration in scheduling of classes by the

gdministrator is essential. Classes offering the program can be
staggered throughcut the day so that conflict in the use of
instructional materials can be avoided. Such scheduling results
in maximum use of available materials. In additiom; we need
assurance from the administration that funding will be available
in subsequent years toc add, update, and replace needed
instructional materials.

Rewards for us have been many. We all appreciate the unique
and innovative challenges associated with any new program. We

also like the significant ‘gains in student knowledge and concepts
in the study of humankind. A significant decrease in absentee

rate during the instructional periods due to tlie compe’ ling

nature of the program hasn't hurt our feelings either. We also
see d ''carry-over" effect from "Stones and Bones" to other

disciplines through its interdisciplinary format:

Collectively, teachers involved in the program have been
recogriized for their contributions and dedication in a District

published newsletter. Individual grant awards were received by
several teachers throughout California from the State Department
of Education for the implementation of the program:
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Project Leadership before, during, and after development has included:
7 Dr. Sid Sitkoff, Project Director

* Matt Matsumoto,rPrOject Disseminator
Many classroom teachers including Milton Anlsman,
George Bonorrls,rand Paul Lund from University High
School - project's demonstration
L:S.B. Leakey Foundation:

* Mrs. Max K: Janiison, Trustee

Los Angeles County Museum of Natural Hlstory
* Pr. Pete Lee, Former Dlrector
* Br Gralg Black P*“sent Dlrector

* Pr: Clark Howell, Profpssor
* Br: Eric Mnikle, Anthropologlst and consultant to the progect

* Other university staff anthropologists

Independent Project Evaluator: ) o , S S
* Dr. Laura Wiltz - Analyzed; interpreted, and validated statistical data
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Chapter 7: BIOLOGY | AND Ii ,

By
Bud Ellis

Addison ligh School
" Comstock Street
Addison; MI 49220

Addison, itse.f . illage of only 650 people, has about 1;306 K-12
students, down frow o pzak of 1, 600 several years ago We are a rural
community with ms., ' -idents commuting to other areas for work while our

students must travel in to school. For the most part; it is a lower middie
class to middle class community (thé lake areas have most of the middle

class) 7 S L . o
The high school, built in 1960, has 450 students with 53 and one half
full-time teachers A new gym and m1dd1e <chool were added in 1978. The

atmosphere in the school is frlendx, .- cooperaiive, and our reputation

has been one of exceilence in edicz.iun znd in 2Xird curricildr activities.

The six year old science center; known as the Blorogy room by the students,

has a small window greenhouse (donated by the J.C. 's), an animal room, a

special project room; and a large classroom with an office area. The

school also owns a nine acre wooded lot near the school: Within walklng

distance of the school there is a series of shallow mill ponds which we use
cften.

PROGRAM DEVELOPMENT
The school d1st71ct does not._ hav‘ & mandated program Each teacher
has always been free tc develop the program they feel is needed and will
work: So, nine years ago, the program employed a textbook approach under a

d1fferent teacher We had no Science Center or animal rcom; no special
project room, and little innovation. When I was hired, Mr Don Dieck; the

high school pr1nc1pa1 told me the Blology program needed to be improved.

He gave me the freedom and support to begin makiig changes. There was no

pressure to implement an ent1re1y new program immizdiately. Instead, I was

allowed to experiment; to make mistakes; and to let the Biclogy program

‘The BSCS philosophy was a very important influence in my program

development The main idea obtained from BSES involved getting students

thinking for themselves. The Science Teacher and The American Biology
Teacher provide much 1nformat10n for improvements in methodology: Another

source of infpiration came from my personal philosophy of teachxng I

believe in doing a job well that be1ng a good teacher is a full time Job

~3F
,F--Aw
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The first year, 1 sgot my foet wet ds a teacher. 1 tried to do the
best job poss1ble for the students while at the same time learning what
being a teacher was all about. The next three years were spent developing
ideas and innovative programs and trying them out. Years five through
gaven were spent reflnlng what _was deVGloped Naa,,x am looklng for new

actlvely involved in their cducatio.
THE PROGRAM
The Science Center is physlcally separated from the rest of the high
school and 1nc1udes a large classroom with tables, a small window
greenhouse’ an animal room with & variety of wild animals, a small office;
a storage room, and a spec1al project room. The classroom has gerbils in a
habltrall suspended from the ceiling. On a table in the front of the room

are the many plarnts,; animals and other obJects of nature contlnuallv being

brought by students. Tables in the back of the room and in the greenhouse

hoitd other ptants and prov1de warmth for the efitire room. We also have a

stereo system which is used during labs and other appropriate times. The

special project room for Biology II, the plants in the room, the animals

and being a separate buridlng atl help create an atmosphere Wthh is
extremely conducive to learning: You can tell it's a biolegy toom; it's a

pleasant environment; and students have considerable ownership of both the

room and its contents. B
Biology 1 is a ccllege prep class with a repuntation among the scudent

body of being diffi:ult; but interesting. Students who take it str1ve for

good grades and g« them. Tnere is usnal!, a wide range of ability in the
class. Biology ‘' 1is a resea'ch project rlass that invclves students
working as research scientists on_science prot!? ems where the answer is not
known, not even by th: teccher. Students have "o come up with the methods
and reccgnize the limi.- o¢ their work. They work as individuals and as
members of a small team, - -iccotimes vith & s« Llént director of research.
Research is not used for Biology II ai n.. In Biology I, students do a

research _project every nine weeks. These projects are Lsually simple, but

data must be presented in numerical form. )
:

Eleventh and 12th grade students may take Blology II after Blolog T.

Aithongh these students are those who can work rndependently, 1t dues not
attract all of the "good" students; particularly those who wish a more

structure. :lass where they know how they can get their "A:"

In Biology I; I usually set the materials students use on the tables

or at supply statlons In Biology II,; students have access to the supply

room. They are encouraged to spend a class period examinirg drawers and

shelf contents so they become aware of the materials and equ1pment
available. The students do a 1lot of improvising when it comes to

equipment. In general; students do the1r own clean up work. Howerer, we

also have student 4dides to help with some cleaning activitics. The
standards in Biology II are high and students are expected to think and act
as a scientist dﬁi!ig research.
GOALS AND U:. ECTIVES
Our broad goals are for students to:

* Learn and experience the basic inquiry and

)
<
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investigation processes of science;

* Show the student that science is not remote and

b

Leern basic facts; concepts and principles

of Biology, and the field of science if géﬁéréi;

%

Develsp favorable attitudes toward Biology and Science

Gain a knowledge of science as a career chlicice

%*|

Develop an awareness of the environment and man's role
in it.

%*|

Many of these goals are actiisved tlrough the study of science related

social issues. We look at how science has affected society-- discussing
test-tube babies, artificial insemination; genetic engineering, sperm

banks, and how science advances are aiiowjpgigepplé who would have died to
live and reéproduce. One of my goals is to take a creative approach which
will allow, if not force; students to get really involved in the unit they

are studying. They have to use the material (both facts and ideas) to
figure out the problem or question. S )
In Biology II, we also have units on government and science; the law,

religion and science, who pays for science; the history of science, and
current scientific topics in the news. The focus of Biology I is more
subtle than it is direct. While we do not study man directly (except in

ecology),; it is impossible not to bring out the human impact of science:

We want students to use their scientific knowledge to make decisions -

The best examples in Biology I include the Road Problem; concerning the

government paving a wilderness area road, and the Baby Experiment,

involving a parent faced with the probability that their baby will be born
with a genetic problem. S o .
_The Road Problem looks at the government's use of public land. This

involves students in_questioniug how best to use natural areas for the
benefit of man. The Baby Experiment looks at abortion; state institutions
and houwe care for children born with genetic problems: Related new
articles are brought in and their implications discussed: - o

The Biology II class also has written majority and minority position
papers on government funding of embryo and test tube baby research and
sent them to appropriate government committees. Other discussions have
centered on the ethics of scientists working to build better war materials,
drug companies looking for profit first, and social changes taking place
because of new science or technology. ) o

Each Biology I student does research on a problem during each nine

week period. Other parts of the course are more traditional, but we do not

follow the text. We study birds arocund Thanksgiving -and insects in

September. 1In this way, the student is more inclined to want to learn the
material. , ' o S o ) )
_During the last tw> to three weeks of Biology I, the students explore;

at their own pace and choice, differen{iécieqce related careers. Science

related jobs are frequently mentioned and newspaper or magazine articles
discussed throughout the course.
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. The impact of science on man and socicty is a central theme in Biology
IT with the entire Biology Il course being problem centered. Students
select and work on one research problem each nine weeks. The goal is to
put the student in the position of a scientist doing research.

I try to make classroom activities as relevant as possible. Students
are encourdgc: “» bring in local . plants: animals and other things found in

nature. I alw.ys use local examples when poss1b1e and _rely heavily on the
local woods and mill ponds for study arcas. Biology II students study the
mill ponds in depth and make_ a public commu' ity presentation on their
results. They also have worked with the local flower shop to try to find
out why red carnaticrns get brown spots so fast. Students working on_ the
Road Problem issie ised Michigan's Hhigh uncmployment rate to make their
case to bu11d the road. .

Ind1v1duallzed 1nstruct10n is limited in Blology I. However, students
do have the freedom to pick the careers they wish to study for the career
education unit, the role they want to play in the Road Problem, their
choice in the Baby Experiment and the problem they want to do for the nine
weak experimernt .

In Biology I%; students work at tlieir own pace w1th1n a nlne week tim
frame: They are free to plck their own research and in fact must do so 1n
three out of four nine week perlods Many select their own research topic
for the final nine week period as well: This course is quite

individuatized and personalized:

Biology I students often work in small cooperative groups. During the

Road Problem; students are divided into two groups representing positive

and negatlve aspﬁcts of the 1ssue Each ‘team works to sway the forest

of two or three spend the first nine weeks worklng on a problem. During
the third nine week segment they work as a research team with a student
director. During independent research; students are encouraged to help
each other just like Scientists would in a lab. This may include help with

ideas, designing equipment, collecting data, flhdihg supplies or writing

their reports. ] ] S S
Blology I emphas1zes local plants, anlmals, ~and their ecological

lnt8ract10n, DNA, and genetlcs The BlOlOgJ Baby Experimernit, adalong with
the 1local plants and animals brought into the room, are essential
components of the course content. Broiogy II emphas1zes planning &nd

orgamization of research statistics; writing a scientific research paper,

and the societal ramifications of science. But; I do not see how a science

teacher would . teach if they were not committed to human welfare and

progress. Isn't this what science is all about in the first ptace?

The role of Biology I students in planning lessons,; classroom
management and decisicn making concerning course content 1is very limited.
However; some of the lessons do have student evaluation at the end. For
example, during the Road Problem simulation; a group of three students act
as the U.S. Forest Service and make a decision after hearing student
arguments. Student grades on the project are determined by this decision.
There are many projects where the studenits grade each other following
criteria provided. Examples of projects evaluated by students include the
insect collection, the scavenger hiint, and models of DNA and the cell.

Also, students are asked to provide evaluations of certain units including
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suggestions for improvement. This is done with the Road Problem and the
Baby Experiment umits. ,
_Biolegy II students are very active in planning lessons, decision
making and classreom management. Within the 1imits of the teaching
situation, students are treated as if they were research scientists: They
select thelr research problems; set their own pace; and decide what they

will do at howme or at school. About 60% of our students take Biology I and
10% take Blology II.

Student aides care for the animals and plants; and record grades in my
grade book. ThHis help frees me to do other things. 1In Biology I, I

attempt to present the chapter material in a relevant sequence: For
example, birds are studied _during Thanksgiving time; pine trees at
Christmas, and insects in September. DNA; génétics and other more

difficult material comes during the winter when the students are most

1Ike1y to want to study
In Biology II, students work as a team of two or three the Ffirst ﬁiﬁé

weeks: Then; students work 1ndependent1y during the second and fourth ine

week periods. Durlng the third nine week segment, they form a research

team and elect a director of research to lead them in some area of

research.
During the DNA vunit; there would be class discus<ion, LNA model

bu}}dlng, lectures about how DNA is made and reprodices; and discussion

about news articles ~eiating to DNA. Students would use microscopes to

locate the stages of mitosis in whitefish and ocrions. Students are allowed

to be creative with the cell and DNA models; are very active in searching

for possible solutions to the Road Problem and Baby Experiment, and seem to

enjoy working with the wild animals and nature artifacts. The iuse of
newspaper articles in the class helps to keep us Cnff?@?,,,ln Blology II,
the research topics ,aré those selected by the students: As student

correct answers for the students to glve My‘ primary goal 1is to have

students interact with the issues. The students are still trying to figure

out persomal values, ethics and potent1a1 action. A tremendous lesson has

been learned when students realize that both 51d°s have valid points.

Schools can oniy evaluate a fraction of what stLdents learn. A survey of

past Blology I and II students would be most helpfu] in evaluating the

success of the program ) Students are instructed to select the best answer,

not the one correct answer.
During the Biology II research experience; students learn to conduct

research; ask questions; and in general how to function as a reseatrch

scientist. There is a significant improvement in the students thlnklng

from the f1rst nlne week perlod to the last For exampie, in the first

top1c ) By the last nlne Week perlod narrowing their choice to OH%X,Qne
topic becores the primary challenge. They have 1learned to identify
problems.

Addison students appear to do well in college; but credit must be
given to the total schohl and not just the Biology program. In general;

former students say they were well prepared for college biology. Many
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studihts &hé ﬁi%é takon Blology l' elt Lhey had a morn thorough

understanding of descrlptlve statistics as well as the use of Lthe T test in

hypothesis testing than their fellow students. In Biology I, chapter
tests; questions omn worksheets and SpLCJal prOJeCtS like making cell models
or DNA sequences are used as cvaluative tools: Some units have student

evaluations of otheristudentsias an 1ntegral part of the unit. The grading
scale is A = 90%; B = 80%; € = 70%, D = 60%
In Biology 1I; I evaluvate the ertten research repOrt and student work

habits during each lab session: Grading is done on a curve on the research

report and depends each year on the quality of the work subm1tted

Additional time is needed to revise current test questions,; develop

two sets of exams; and create new units. For example; I would like to add

to the Road Problem by introducing a new issue--the River iroblem. The

AuSable River in Michigan was the focal point of a maJor dispute about the

confllcts between dlfferent user groups . Th1s 1ssue conld be developed

many of the teacher- made. mateflals are revised each year. The Baby

Experlment is very spec1al for me. Students learn about belng a parent and

that I haVe helped to prepare them for llfe s d1ff1cult choices. Also;
students leave the program wWith 3 better understanding of human issues and
problem-solving dpprodches.

SUPPORT AND ENCOURAGEMENT

lram pleased by the knowledge that when students leave the Blology
program; they are well- prepared if they do not take another Bivlogy

course, they are prepared to understand the basic bijological principles

that may affect them in the years to come.
As W1th all teachers, it is speclal when a student comes back or

years. Students are encouraged to discuss Biology at home. Some

ass1gnments 1nvolve students 1n d1scuss1ons w1th the1r parents In Biology

cf sick plants. B
This support from parents is matched by the support from the

administration:. The prIﬂClpal allows us to teach in ways we belleve will

be effective with mno set curriculum a teacher must follr 7. 1 was free to

deveiop the BIology program according to what «c-ked and within the

framework of my teaching personaIIty Administurators set the budget

amount; teachers select how to spend it. Teachers determime the curriculum

materials, évaiuétiaﬁ of ‘program; and evolution of the program. Teachers

1 also have been encouraged and ,1nsp,1red by the Mlchlgan Science
Teacher meetings and their many teacher-led sessions. The NSTA and

NABT journals have helped with ideas; information; and have provided a
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sensc of worth aund value in my approach:. Teachers need thosé contacts
(bsth in person and in writing) to stay fresh; alive and caring abnut their
job.

THE FUTURE

 But, while we have a good program; we aren'i perfect yet. The
advanced Biology II class should have its own project room. Having an
animal room is better the. keeping the amimals in the classroom. At

Addison, storage space in Biology is a problam and should be increased.

The program is most effective when in thr S~ience Center. There is a nced
for equipment (pH meter, new skelton, mir:- -opes; etc:) and for computérs
(PET and Apple II+). More Sstorage space and replacement of dilapidated

microscopes are high priority needs. S ) ]
1 need to improve the number of student-lead activities stich as the
Baby Experiment and Road Problem. It would be good to increase the use of

computers in the course, especizlly in the Biology II program: The use of
computers in Biology I would allow us to study more complex issues and have

students more actively involved. For exawple; population fluctuation
programs would allow students to use what they have learned by inputing

various changes, say as a forest manager, and discovering what effect these
changes would have on the population. In Biology IT, computers would take

away non-productive time spent doing statistics and give students more time
for actual research: It would also allow more detailed analysis and

prepare the student for the actual world of the scientist. But; the
continued lack of funds for schools in Michigan with the resulting budget
cuts and teacher pink slips will take away from all programs at Addison.
No one has a sure-fire solution to the problem of scarce funds for

TRANSPORTABILITY

Personal contact, eéncouragement and start-up assistance would be

needed in order for other teachers tc uss this program. Also; Addison is a
small school where teachers have three to five preparations per day. It is
difficult to be creative and 4t the same time prepare what is needed © 1
you have so many preparations. This is complicated by the fact that the
preparations change from year to year. It would be difficult to package
the Biology program like BSCS was packaged as much of our success comes
from the teaching style and personality of the teacher. Some Of the
teacher-made items could be packaged and insérvices held allowing teachers
to take these packaged materials back to other schools. Some Of these
materials are complicated (so the student must think) and would have to be
explained in detail in order to be effective. o )

One thing is clear, if teachers are to do a good job, the minimum
necessary is an environment where good teaching is possible. To start in
another school, it would be critical to get the 'right' teacher for the
program. Special projects would need explanations: This would be critical
for the teachers of the program and recommended for staff as woll.

Teachers need to listen to students; develop an active and creative mind,
continually foster their own interest in science; and enjoy their teaching
role:
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This right toacher must love to teach; must enjoy giving students a

challenge. He should understand how students can be challenged without
feeling overwhelmed. He must understand the methods :zcie students use to

get the highest grade with the least 'mind work'. Teachers should love a

be willing to work hard, and enjoy and understand young people. They
should expect to learn along with their students. ) o o

. Dr. Richard Pippen; Mr. Ray Deur and Dr. VanDevender; all of Western
Michigan University; had a hand in shaping my teaching style. These
individuals cared about their teaching and the students in their charge.
They went beyond the textbooks and I could see they lovea what they were
doing. _ S o S o =
I must also include Mr. Al Clark of the Kalamazoo Schoocl System. He
strengths and weaknesses as a teacher. The suggestions for improvement I
réceived from him were invaluable. At Addison, Ms. Evelyn Burns, was a
source of inspiradation and enccuragement as the Biology program evolved.
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Chaptcr 8: DREY LAND ECOLOGY STUDY

By
Brice D. Westling

755 Soiith Price koad
Ladue, Missouri 63124

John Burroughs School; in the western St. Louis suburbs; is a private

co-educational country day school attracting students from the entire
metropolitan area including the city of St. Louis and the area acros- the

viver in Illinois. Even though tuition is $4,500 per year; close to 10
percent of our 'studenitis have minority backgrounds. We are a college,
preparatory institution emphasizing academics, arts and athletics.

Students are admitted to the school on a competitive basis with an entrance
test and a personal Interview as part of the admissions procedure:
Approximately one third of all applicants are admitted. Student interests
are primarily academic. They tend to be competitive while the institution

is more caring, friendly and humanistic. ] ) 7
Students enter Jchn Burroughs in the seventh grade. The sex

distribution is even and there are approximately 90 students in each g-ade
with a total eniolls - - .° $50. Our students tend to be highly motivated

and success orients ., igh goals and aspirations:. Student attjtudes

and values reflz:: Uns_ivative howe Jife scyles and the traditional

American work ethic. These students generally come from upper middle class
or even wealthy homes: “But, ten percent are scholarship studeats from

middle or lower middle clas:s backgrounds and frequently represent various

mitority groups. The majority are academically able and could be

classified as '"gifted:" IQ scores average 125 or better and past
achievement before entering Burroughs is superior. I would say that the
students attending our school receive a very demanding and testing
education. They are continuously challenged to produce and to fuifill

their potential. We have had as many as 22 National Merit Semi-Finalists
during a s‘ngie year; and a third or more of the class receive letters of
commendation. ) o -

Class sizes vary from 12 to 20 with 17 being the average number of

students. Generally classes are heterogeneous but a few accelerated
sections are scheduled in mathematics and science. Advanced Placement

sections in scierice are open to all students successfully completing
chemistry: o o o )

Our 75 teachers include seven and one haif full-time science
teachers-- four biology majors, three chemistry majors and one physics

major. All campus science classes meet in the Gaylord Science building

constructed 16 years ago: It includes six laboratories, four classrooms,
an auditorium; a greenhouse, an animal room, project rooms; an electronics

room; a photography dark room, offices and a recently added computer
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laboratory. Our ecology study wuses the Drey La 1 camp and outdoor
laboratory; 150 miles southwest of St. Louis. Drey Land has a lodge,
shower rooms, bathrooms,; pavilion; and seven sleeping «1ibins.

. Teachers at our school arc expected to teach a comprehensive course in
blology Trustees; parents and students expect an academically challenging
program of study which is also stimulating and interesting. There is some

pressure to prepare the students for college achievement exams in the

subject area. This 1limits content choice by the teacher somewhat; but
certainly does not interfere with their creativity in devising a teaching
Strategy for various lessons, skills or concepts. Our ecology study was

such a response.

OUR BEGINNINGS

The Drey Land Ecology Study responded to the ecology crisis of the
late 1”60 S. We trled an interdisciplinary year-iong ecology course but it
did not attract suff1c1ent enrollment to reach the broad general school

reinforce the ecology unlt in the f1rst year Blology I course because we

had 100 percent participation in that course. Furthermore, we saw the
field study program, coming at the end oc a year's work, as an ideal
vehicle for reviewing concepts studied earlier and for pulllng together and
summarrzrng miny biological pr1nc1pals Now,rfleld studles away from tie

schootl campus replace .§p1c31 short term 1aboratory exerc1ses in the

ecology unit. These activities are good in an educational sense and the

psychologlcal atmosphere is totally dlfferent Isolation in a prImatIve

environment drives home the point of man's relationship to the ecosystem

with considerably more strength.
At the time the program was started; there appeared to be an acute

need for the development of ecological awareness and fer 2 basic

attitudinal change toward resource utilization. We responded the
environmental concerns .presented by media such as television; radio. - ooks
and magazine articles. Students also encouraged us through their
awareﬁéés iﬁtéreét and cbncern 7 Withbut positive féédbatk ffdﬁ 6Uf

And, a land donation was a definate catalyst for the development of our

progran. o N L
Mr. Leo Drey of St. Louis provided the land for the camp with the
Breyer Foundation provrdrng some fundsuuﬁor camp construction. Edward

Cessil; Headmaster of John Burroughs School; suppiied 1eadership in the

development of the physical facilities of the camp and inspired others in

their work on program development. I, as Science Department Chairman, have
directed the development of the Drey Land program and its implementation
over the past ten vears Er1c Hanson, thé Camp D1rector, has taken

contr1but0d much to the program through theii dedication and creativity as
biology teachers. o , , o )
We began develop1ng our curriculum 4at the same time we built the
camp-—1970 1971. We selected study dreas, developed preliminary activities
and prepared for a trial program. That trial, in the Spring of 1971, saw
three groups cF 25 students spend1ng two weokend days at the camp. Based

on that trial, we revised our materi " developed mnew a&dctivities
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suitable for a4 four-day progrm:. Now, all Bioclogy 1 stideénts spend three
school days and one weekend da, 4t *he camp .

_We are continually revis  our Drey Land Field Study Manual and
Giuide. For example, over tﬁéwgagcrtenryears, the forestry portion of the

Drey Laiid study has ch. aged dramatically because of thie various habitat
improvenieiit projects initiated. These continue to the present with groups

of students going out weekends to build rabbit habitat aid to survey the

squirrel den boxes. We also have just started & barn owl .Labitat
improvement project which shouild prove iriteresting over the next several

years. We feel we have a real success. N o )
The Drey Land Ecology program is an outdoor laboratory extending sver

four days and nights. The appropriate teaching strategy would be that of a

"coach:" The teacher is constantly showing students how to do certain

activities, but avoids giving answers. During the days at camp, data and
observations are constantly accumulating: During the evening, analysis is

the dominant activity. Questioning becomes important. Relationships are
drawn from the data afid Summaries are made.

Teachers from other departments also come to the camp as staff

members.  Principals help us recruit these teachers and arrange for their
absence from classes they normally teach. Our school Ioneh department also

furnishes a cook, prepares a menu and orders the camp food: Cooperaticii
from them is an absolute necessity. , o , ,
Teachers learn to use the program through péfticipation{i7FO;tunately,

twec o7 our three biology teachers have been with us for nearly the entire

length of the study: Since the field experience comes at the end of a year
long course;, even a new teacher is familiar with the overail objectives

. amp as part of
their inservice training or as participants in other programs using the

after that length of fime: New teachers alsc visit the c

wilderness facility. During the year most faciilty members will have been
dt the camp one or more times. By spring, they 4re thoroughly familiar
with the setting and instructional objectives. :

To make our short four days more efficient we have develcped portable

field kits for water chemistry studies and forestry work. We now have an
extensive collection of field manuals and references, and a large nimber of
tive traps; a drift fence, and collection equipment: Field equipment for
the forest work is transportéd to the camp in trunks: We have kits for
each activity and these are individually used by student teams. Students
are assigned to teams and the teams are responsible for picking up the
equipment and returning it to the trunk. Teams work with an individual

teacher; so it is easy to keep a check on supplies cnd materiais-
OUR GOALS

, The ecology study at Drey Land is primarily concerncd with the
development of positive envirommental attitudes aid ethics through the
study of ecology in a wilderness setting: ~There are many possible ways of
educating for the modification of attitudes and values. Our ,program is
short, intensive and outside of the school itself: We remove students from
the artificial crutches of civilization and immerse them in & unique and
rather primitive environment at the Drey Land Camp: While there, everyone;
including students, counselors and faculty, strives to live an ecologically
sound life while at the same time acquiring a knowledge of the .functioning
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of unatural stream aud forest ecosystems. Specific program objectives fit
into threc . eas:

* Personal and social

* Subject matter knowledge including content and skllls

* Values,; attitudes and appreciatjons.

, In the pers””al and soc1a1 growth areds wWe stress the development of a
spiric of frlendshlp based on tasks requiring hard work, cooperation and a

sense of humor: Biécause no passive amusements are permitted a further
persoral HdJUStmEHt to the lvfestylp of the camp is necessary. Finally,
opportonity for the asse o oelt and growth of one's own courage,

self-confidence and trust i: others ocrurs during the rappel; float; solo

and overnrght cempout act1v1t1es B o
A lot of fundamental science is also taught at the camp: This fosters

future behavior bas:d on knowledge rather than pure emotion: It is our

desire to start the building of ecologically 1literate citizens:

Furthermore; each one of the stream and forest stodies s5erves as an

exceptional vehicle for reviewing and :ummarizing the work of the entire

year. The camp experience seems to pulI evervthIng together. 1In the realm

of scientific methodology; students experience techniques and acquire
skills in:

* Sampllng of popu]atlons and 1dent1f1catlon or organ1 sms
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and water chemlstry,
Use and cons.riiction of field equipment
Use of dlver51ty indexes
Reporting, toth oral and written.

| | !

Assigned field studies generate numerical data and specific observations

necessary for the ,tudents to piece together a mental construction of the
stream and forest ecosystems:
Their model should include:

* Recognition of microhabitats

* Knowledge of the abiotic environment

* Examples of succession; names of the principle inhabitar

* Recognition of trophic levels

* Possible food web for the system

* Related biogeochemical cycles

* [itamples of the complementarity of organisms and their environment.

Los tvve attiv udéb, values and apprec1atlons grow as part of the total

camp e€xperience. Faculty and counselor staff members set ithe example
desired a~d¢ ‘i studeiits are expected to follow suit. Respect for life is
alvays observed and stressed. Crganisms collected are, af'e: study,
returned to the stream or forest unharmed. Plarnt collectlons are wueld

winimal by d651gn Caring for life Is another objective. The value is
obsetvable at camp and has been acted upon vid habitat improvement
projects. Students have constructed and erected squ1rrel den boxes; wood
duck boxes ar- blue bird houses in an etfort to increase the population of
these animals:
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Respect for the eivivonmeiit is pdrt of tlie life style of the camp ao
the camp itselt is simple dud in lmrmo'ly with the surrounaing . Energy use
is mirnimal with wiste tredted in 4 sevage lagoon and tiever rescased: Water
iv obtained by well from a 5C0 foot deep ac ifer. Non- blodogridab]u waste
is hanled from the site to CO]]O'I]OU centers.  study ar-as are rotatad tv
avoid damago Lhrough overiise.  Our emphdasis is on simpl! . conservation
and dd]ustmont to tlie erniviropmedt. FLveryone lives by ule: "Do Not
Disturb: S udonts dlso iise the oiit-of-doors for ali ir recreation
while at the camp: The float trip, rappcel, overnight campout; cave work;

and short hikes all convey the niessage thidit leisiure activities need hot be
destructive of the envirsiimieiit : :
fcology is one of the most relevait SLudleq anid top1cs today; we see

the program as beIng on target both locally and naflonallv Many L»f ou-

students; tomorrow's leaders and land owners, need an ecclogical
conscience. To oeveiop that cofisciernice, ;he program involves a ndtural

cnvnronment with activities at the camp as primitive and natural as we can
make them for a group of 50 1nd1v1duals at a time.

. All of ocur objectives are ac Il-ast partlally attainat;; {n tne
wilderrsss camp setting. By personally studylng a small part of our

unchang. ' world, the student develops an awareness tha: he is also part of

the li. ng worid and is yvverned by the 3e@e71atura] lews as other Iife

Through this realization will come the growth necessary for becoming u
responsible, caring citizen.

A THEORETICAL FRAMEWORK

We want to give students the experience of living in harmouy with

nature while eonductlng a study of nature. To accomplish this; the s udent

ix nsported to a primative wilderness and taken away from society's
o and passive amusement Naturalness is emphasized over
i ity: While at the cadmp, try to take care of the environment
iJ dy it. Colleztions are permitted and all !iving things are
re! 4 unharmed after study: L © -onsidered beneficisl and impo:Lant
even in Qﬁiaefé. insects and snakes ]

The camp's primitive nature makes adapta .ns racessary. tudents are
removed from rassive amuserents such < television o . St reos.
I .tertainment comes from companionship and socjalizitig. Junk foods ire
left «t home. On the overnight camp-out students sleep outside under
tarps. They survive and discover much of our civilizat:on's :omforts are
scmewhat u.necessary. Furthermcre, they are exposed t  a more relaxed

Ozark lifQ style on the ter to and from camp

i iing idea,

the non-us: ﬂf 1and the concept of the preserthlon of natural ecosystems:

Througheut the . entlrer lives; students have kLeen exposed to i-ud
dev. -pment, necw subdivisions, shopp.ng centers ard industries. At camp,
U dlfferent Many even come away with thc idea that it weu'd be good
to save a few undeveloped corners of the weorld. Since the camp is located

cil rhe cdge ~ the National 07ark Scenic Riverway; students also see “he
cse o land ifor recreation and preservdtion purposes. _The stream and

fore : studies conducted ot camp are based on inquiry with data collecst ad

pv valid research methods:. Students ai expected to study the data, mike

aporoprlate comparisons and then draW conclusions. In general the stUdies

are self-contained and reflect the true scientific procecs. It is hard to

“ R
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tosk up answ: .5 in g texbook whi,- dt «amp. Stiidents att - to collect
xCIentlflcally valid information avoil twe rnatural ccosysie 'hey sample
the biotie dnd abicti. cnvironment for the. purpose ot discevering
relat onsiips between tlic .wo oredas 4as woell as within the individuat
ocosysto m: From the daty collected, students are gencrally able to
interpret community structure, food «liziis, prey-predator rclationships and

many other iuteractions:

Humans conduct the ﬁtudy in our program. For it to work all need to

perICIpate cooperat1ve1y and to share the burdens. Enthusiasm, happiness

d‘d joy become necessary ingredients for success. Students discever the

value of team work; sharing and triist, }rlﬂnashlpar are made and grow

during camp actrvxties These¢ are characteristics we hope to find in all

humans. Tcams ~omplete all of thL studies at Drey Land. Cooperation is

essential and the estabilthent of this attittide is our most important task

as tcachers. Only reports erc done 1nd1v1dually and these are often
discussed together by the team before actual writing beglns Visitors are

always 1mpressed by the amcunt of teamwork and cooperation they obseérve.

] Team work is important,; so therteach*r must be able to establish goals
for the group, find leaders,; establish purposeful behaﬁtur and strong

cooperative behavior. Students must feel they are¢ doing something
important.

A camp visitor would see the usual patiern of classes and laboratory
stiidies. Over the four day pericd; 1 would expect an observer to see

stiidents talking, listening, reading; ertlnq, measuring; observ1ng,

calculating, reportlng, questioriing; programming; thinking; reflecting; and
working.

OUR FROGRAM

feachers are respon51b1t for the1r own classos When _tWo Or more
tenchers share a common assignment, they plain togethér, follce: a8 common

syllabus; share leboratory preparat’ons and test constriuction. Ther aiso

share che IxSponSIinlty for selecting course materlals sucl. as texts and

films and wr1t1ng counse objec*ives: Teachers with multlple Sections «i the

same course may work al.ie, but are still expected to prepare colrse

ijectheS' a syllabas or schedule of actIVItIes, and to select appropriate

course materials. All teachers work closely with the department chairman.

Most cur: ‘culum materials are developed during the summer vacation

périedé. Teachers are paid a small sum for the work and frequently share

results. Academic departments are responsible for their curriculum and

report dlrectly to the Headmaster through department chairmen:
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water chemlstr' and aquatlc fauna'
Demonstrate tethnlques to be used in the field

€cnduct investigaticns with the study groups or Ieams

Help with organization of data col ected

¥ Ok ¥

Question students retative to thelr techn14ues and the

reliability of the data cotis:t.a;

*

Repair” and organize equipment used by students

Aid the students with their Incerpretatlon of data
Build camp sp1r1t enthusiasm,; morite; sive

LR X K

encoragement and stress the Job to be done;

§4
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* »aluato student porformdncv and achievement
* Act as a role model, caring, sharing. helping; promoting

ccology and ethliics.
Teachers :void:

* lrumotlng Lomvaleon hLLuovn sLudontb
Giving answers to the <cicntific protlems being investigated

leplayIng cynlcal behu»101
Being unu§g§11y critical

ConLrlbwtlng to the destivction o1 oo camp's natural
anvironment .

%Kk

We gencrally feel that any good teaching strategy; if used

oxrlu51voly, w1ll fail due to sheer Horedom - Hence . weé use a variety c:

instruct ‘onal methods selectxng thcse that w111 e.able us to _achieve the

desired goal. Sowmetimes this means :eadlngrfromrtextbooks; llstenlng te

lertures; watching films; worktng in the laboratory or traveiing to a

ndtura! ccosystem for first hand studies:

During the year; a regular biology textboock and laboratory manual are

nsnd,r The beok is the 1978 edition of Buﬂog/ by Wlenberg Ovr laboratory

maniia! hdas been devnlopod by the science staff and is printed at the

sclica: . During the Ureéy Land study; we use a sccond field manual which is
lso  eveloped and published at the schoot: This manual ronLalns
instriictions for LOﬂdUClle the various field investigaticns and associated
data tables. Summary quc¢stions and repo-t forms are aiso included in this
field btudj mannal
Students ~'so iise 2+ extefisive collection of books from our library
during the year and hav- available many of the E M.1. Programmed Learning
Modules such as Meiosis & Mitoses, Cell Energitics, €ell Structure,

Evolu“ion and. DNi:
DuLlng the year; we use films rented from the UnLver51ty of Illinois.

a1y singls con. ept fitm 1oops have been purchased or y ocduced locaily A
number ¢f these were made at nur 1561 iilustrating ur own appar..tus.
"he <-:heel also has an exten51ve cullg,tlon ot 35 mm 31. "3s that hav been

;-irchased or shot locally Al VISUBLu are used for +llustrating concepts

and many are used rcr testlng purpcses as ad qu1ck substitute for 1lab
praciicals.  Computers =2re available and used during the Genet. s,
Evolution and Ecology 'ni:s.

Since thie Drey Land Ecology Program was dLvoioped spec1f1cLLAy For e

school s flrSt -year biolwugy students classes are drawn from both the 9t;

and 10th grades and are mixed by both sex and grade level: Ni:th graders

enter the program by Selection ard are in an accelerated science track.
Students not selected for biology in the 9th grade take the course in the

10th grade: , S :

Approximately ; students are cirolled in the course cach year: The
gronp is ihen diviued lncs five clé:SVSéctibﬁé of 18 to 20 sntudents:. &ll
students are automatically included in ¢ _ “~ur dsv camp n~cology
Only students on academic or discipl rnary probatici are oxcused. Average
attedarce at the camp is at least 90 student: per vear.

Sup. rt personnel at the camp include ~ock, 6 to 7 John Burroughs
Sciocl teachers; and 6 to & John Burroughs )1 seniors. These pecple
a!1 ~hare the same wilderness experience ina 14l camp cthos.

w
<l
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The ddtes tour the progrdim dre scheduled a year dhead of tine on the
mister school calendar. For thoe past several years., we have been locked
into ecither the seccond or third week of May. Two individuals have the most
resporisibility for orgdnizing camp «detdils. One, the program coordinadtor,
recruits and tr+ins st {f, orders transportation, scliediles the students,
pldn% tlie proe :m and %cLs that atl special scienice equ1pmont aic snpplles
are on hand. This person's duties arc licaviest before the camp. The camp

ilroctorrls responsible for the silcces. tul completion of the program as
<cheduled and for the care and feedJng of the campers. Discipline, safety,

;iid student morale qirs also conicerns of this 1nd1v1dual
, Three b;ology teachers and th01r couriselor assistants instruct all of
rhe scrheduled classes: These teachers also contribote to the formal

ruiiaing cf the 2amp when nehe§<ary and as time permLtq Two non-science

teachers ave also part of the camp sta’f. They are crawn from other

dOUI tments of the schocl and vmlunteer their help because of an interest

in ecolosy They assist the camp director; supervise the rloat trip,

rranspcrt students,; assist at the rappel site; help in the kitchen and

generally keep an "eye' on things.

The _.ounselors assist the teacners and supervise the sleeping cabir:

They are graduating seuniors or recent graduates of John Burroughs Schoo:
Mot of the counselors are knowledgeable of both science and. p
out-of-dcors. Thev found the experience both meaningful and enJoyabln S

campers and now are retuiring to make their contribution to the program.
From time to time. visitors also join the -~amp sta f. These have

incidded schowl &dministro.ori;  Science teachers from o =t sSchools and
practice teachers from collegrs in the St. Louis area.

Camp _ fac111t1ps are adequate, Lut not too c1V1llzed A main iddge (24

foot by 40 f et) bouses the kitchen and d1n¢ng room. Between meals and in
the eévening - : serves as &an ‘~door classroom and laboratorv' Tolfpts ahd
cold showers are lo-~ted in a second bUlldlng Nine pripiit ve ¢ ibirs are

set back in the for(;t sur*:undlng the lodge: Only the Todsg : s nt washrooms

have 1cct11c1tv and rurining water: The Camp does not have a e’ cpnone .

Iorty fivs to fort; elghc studonts are -zken to the camp at a time.

The first griip leaves fo, camp on Sunday mornxng and returns Wednesdar

afternoon: The second group leaves Wednesday morring and returns to St.

louis late Saturday afternoon. Thas schcedule causes each student to miss

th o days of regular school and one day of the weekend. Studurts not at
canp attend school as regularly scheduled. They do not; however; attend
bio.>gy classes on these days.

At camp; the students are divided into three groupings (A,B,C) for
clacs purposes. They are alsc divided inco different cabin groups &dad
ass’gned to one of the counselors. Class grciips aré orgzanized to dchieve 4
mix of abilities and skills. Cab;h groupings allow for friendships and
Cdﬁydtlblllty Class groups follow t'ie master camp sSchedule! The
scheduled classes bring the student into direct contact W1lh tuo study
~reas, the forest and the stream. Each student also spend§ two evening

hot..s analyzing the data collected durlng the day Act1v1tie= planned f

oach study site can be found in the forest and stream manual: These

1nvLst1gat16ns haVb a11 been used for several years and have gone thrcagh

Because of the number of Jd\ atwgah1ons conciicted at caclh niady site,
it is 1mp0551b1‘ for every student to ‘o ev vth In ori-.r to broaden
the experience of each individual -+ awech as pussible; they are cycled

K0



though the acticic s on a daily basis  For exdmple, whilé at the forest
site, if they collect abiotic fita on the first day they will be ascigned
to Anlmal collections tha \c(oud day and plant analysis the third day. A
similar procedure is used at the stieam. 1n the evening the information

collected by individual teams is pocled and shared between all mciiliers of

the group.

Sprd o ic sites for spocrai studies have a]qo been dcvclopcd at the
camp . Lo first of these is a drift foiice that surrounds the sevage
lagoon. This device captures antmats ontérlng or leaving the lagoon iu pit
tialls 4dilong the fence. Frogs, toads; sdlamanders and lizards areo
frthCnply captured. = An area 100 metcrs square has been staked out omn t'i
solith slope of a hill. Stecl roxnforcxﬁg rods 1deut1fv the cornier of c¢ach
10 square meter giadrat. T'-se quadrats are used for obtaining random
plant sample dnd for the location of snake boards: One snake board, 4 oie
squarc meter plyWwsod sSheet; is found at the corner of cach quadrat . These
shvet< provide cover for rodents and cn occasion attract snakes. Live

traps are dalso set out at the snake board loratiouns:
ngnty five squirrel den boxes have bcen pOSJtIoned hlgh in the oak

truns throughouL the camp property. hese are choecked for nesting or
O(CUpdncy as part of the forest study. Flying squ1rrels and grey squirrels
inhabit a high percentdge oi these boxes. Two years ~go; 12 blue bird
houses were set cut along feiice lines bordering open fields. So far these

have gone UhOLCUpled even tlicugh the sSpecies has becn observed in the aren:

At the same time, several wooid dick boxes were placed along the creek:

These prospective homes have also eimdined vdcant. This year we plai to ac
some clearing of the subganopy “n one drea ot the forest and pile vup this

brush for the improvement of the ribbit habitat.
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EVALUATION

Testing is done both during and after camp. For accountability;

xtﬂdéhts dfﬁ r(spthiblé féf dll 6f thv datu LO ]ectéd 1hey also respond

rpport. Thxs must al] be Fompl(LLd boiore the student leaves the camp on
the pbus for home. After returning to school the student is tested over the
entirs ecology unit of which the camp experieuce 1s a significant part.

Student evaluation is based on their interpretation of the scientific data
collccted during the study. ) ) , o S

~ During the Ecology stucy, =students are evaluated subjectively for
thelr effort, cooperation and attitude. 'i:e acquisition of knowledge and
skills is determined by observation and “est. On the last day of each camp
session, counselors and teachers si-. down together :nd rate each camper on
tlie three criteria Tkills a-e obScrved and recorded by the individual
blology teachers

tirned in before the student leav‘n cAmn. Th .se dare ,ubsequently read and
"ad'd b, ‘he Leaghlng staff. Ulna,ly, after all the evidence is in,
students arc assigned a grad for their work.

Fvaluatlon of a program as described is difficult. We have tried with
some limited success to obtain fPLddek from all possikle scirces and ip

seVQraI different weys: First; fhe program has been stundred by thre:z

science teachers from two outside s:hools. In 1976, two teachers from

Pembroke Country Day Sctool in Kansas City were 1nv1ted to attend the camg
as outside observers and participants. They were usked to specificelly

study the tone or psychologlcal atmosphere of the camp ~-° - <uggest

improvements where necessary. In 1975; a St. Louis Cour olcgv

teacher attended the camp and «<valuated the qualit: and
methodology of the field studies. He offered several _ -i0as {or
.mprovements and these we:e incorporated into the revisel fo. sanual.

Another m=2adsur= of the ..:cess of the program is th.i it 73 now
entering its qleventn vear. Soon, nearly & thousand studeats W111 have
'eceived béﬁéfits 'rﬂm the éxperience These students lso flll ~iit

and most beneflflal of el} work in blology
Therp hab also been a noticeable increase in the science enrsiiment

for all courses since thc inception of the Drey Land program: JIn 1972; 525

students attended the school and 450 students elected to stady science. In

1982; 545 studcnts attend the school and 525 students elect tc study

scxedce Considering that all ccurses beyond the nintn grede are elective;

we consider the enrollme-t figures to be highly indicative of success.
Enrollmgnr 1n Advanced Plac we1t Blolbgy (a second year course) ha- cllmbed

year. Students in this course .11so use the .amp and are familiar with the
program there. . - ) ) )
A ¢  ther s1gn of Siuccess 1s,thé numrer of students who vol-.nteer to

ret'irn to the program 4ds counselors at the end of their s..uior year.

Cc 'sidering the demand< on :he time of the students duri.g the spring term
it is rather surprising that so many ask to wurk there and to donate theii
effor+s. Past graduates also return to the program is the end of their
college tern cccurs before the dates of our cdirp. It is always the
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n‘)\L“PLIUII it wr do pnot havie i o e ey graduate aTong as o

counselor:
i |

Tvxtrng is a part of rthe ol Sndss, b wme the program
deiovitios are it ‘.'nnlfvl)” cotinect e L e idre s E e ey
Land contrrbntlon 15 impossible Lo piv ~int Landaid o - ) LesDiUs
covering all coursc work aive thie followin, ¢ 1. resiltie s

*¥ Nelson  ology Form E a5tL°
* Biology C>E>5>B> Test 6.1 Averdge
* New York State Biology Exam 75 R¥4 Score

* Advanced Placemen” Biology Exams 3.7 Aleragc

Our present teachers think higtly of the program. t1t; pcople do not
run down their own creations. This fact makes it imperz.ive fthat all of
the teachers involved have a chance to revise and upgrade the activities
cachh year and to sec some change rslated to their input. Public and
personal recognition is also important: This will ccntinue to be given to
those contributing to the camp program Teacher att.tudes have changed as
weli. The greatest change in teacher attitude secms to be in our awareness
that fﬁ is possible to teach to achieve a mod1f1cat1on of values and
attituden. These affective goals are now considered important and

attainable. o )
We would like to be able to administer a pre and po%t- camp
crvironmental adttitude and awareness scale. So far we have riot keen able

to acquire such an instrum - {rom anotner source. If such an evaluation

device GX1§tS we wolild like (o test it out in our : ituation:
Srudents evaluate the program each year via a questionnaire: WL also

10id a post- -camp staff meeting for the purpose of disucssing program

accomplishments necessary changes and minor ' rouble spots. When possible;
we involve outside people 1n the progrdim d¢ counselors and teachers. They
bring fresh ideas to us and iiave the dability to see the program from other
vantago p01nts Sé66f51 lmprovements have been made because of ‘these

questlonn‘lres and cn the personal reports and responses from participating

adults.
Ouy schon‘ conducts a formal survey of our past studants two years

after thej. graduation from high schooA.”ifhg questionnaire used in the
survey is primarily related to their academic and social readiness for
coliej=. Theré is . possibil..y that the Dreyi§an§7exper1ence cou ld ~e>

evdluaied as part i this survey. The questlonnaire would be given four ot

Live years afte- Lhelr camp attendahre sc any r-.sidual effect might ea511y

be detecttdrphrough appropriate gquestions.
Our wiluerness cdmp has added to our offerings at home; as Well We

now nave a ri  data bank 5f the area acquired over the past ten years with

the pocsIbLI v of exteuding tlie vata collection well into the future. We

us= these data; memories; and p"aSlbllltluS frequently in our classrooms:
Logist s is = ior problemn. We constructed ‘'trunks" for safeiy
LrnAoport1ng micr USvOpLS and field study kits. We ‘bring 26 binocular

microscopes with us to comp as well 4as water chemistry kits such as oxygen,

anitrogen; and pH. QOur stream nets; collectlng nets and seines are stcred
at the camp.
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THE ADMINISTRATIVE PROCESS

Our principals wc k more with L.tudtnts t.an teachers. Each principal
is  resp nsible  for .o grade levels. They advise students with
registration, Ssupervise grading etc. They also contr1but\ to the
evaluatron process for Leachers Depdrtmental organlzatlon is strong at

on teachers.

Program decision maklng responsibilities are delegated by the
Headmaster to the Eepartment Chairman. Inservice training that cuts across
departmental line< is prov1ded through programs developed b§ the

Kzadmaster: Progrcms for sciernce tcachers are developed by department

members. Budget: are prepared by individual departments and submitted to

he Headmaster. Budget size is generally based on demonstrated need. The

oudgct 1s submltted by January l ~and approved W1thout 51gn1f1cant changes

and approved by the department cha.r. Teacher inservice is most generally

4 summer activity. Teachers individually or as teams request summer
funding suppcrt. This could be for tuition or salary for curriculum

deve lopment. Requests are approv.d first by the Chairman and Ffinally by
the headmaster. Department Evaluation is condicted acrording to the plan

attachéd. A school wide accredltatlon evaluatlon 1s also conducted every

headmaster or arise 1nterna11y w1th1n the dept Program evolutgon has,f01
the past 18 years grown out of the science department itself. Charnges have

been gradual but contindous. ] ) )

The Dray Land program costs each student $.0. Significant exXpenses
are for transportation and food: The cost of science supplies and
eqU1pment used in the Ecc,ogy study comes from our re;ular department
bud;et:

Our total science department bad.c* fo: <the year 1982-1983 was

8§17;260: These funds will be used for the followi .g:

cap1ta1 items 3,060
supplies and films 8,500
copy expense 6C0
dues 1C) ihnis is apnroai ately
field trips and travel 1,500 $41.00 per : tudent
equipment repair 1,500 e h vear.
s.udent 1ab assistant 2,000

$17,200

SUPPORT

OQur administrzcion has been supportive in the following ways:

* Provisions or funatng for the camp

* Providing time in the acadenic calendar
*

“ Encouraging p- rticipation by faculty members from othar

dep;r*ments,

* Provil:ig reinforcement fr the work of sci:nce departwent.
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Protessiondl organizations are  important and our membeships  in them
dre invdluable. Independent sclhiool teachers tend to become isolaced from
public schiool teachers becausa our prob]vm% are VIOWOd as  different:
Professional organizations provide a4 common foc.s on S%UP’; probilems  aiid
iew developnients. They dre a stimulus to keep teachers mov:ng forward: We
woinld be  lost witiviit these  excellent professional organizations or
science teacliers.

Professional joiirnils dre a help to us in several wavs. "7+ S
book reviews, film reviews and the rovicws of othier modia SOpun ol
as to what is new and an ided as to hLow geod it 0 .. The advertise. are
also lielpful in this area. Articles, particurarly these involviay pow
programs studies  and techniques, give  us _ideas or confirm the
d[pTOprlﬂtOﬂ“\q of oir Loghnlquos Art’ nvolvxng advances in s ience
are not pdrtlcularly tisefiil because infc + from other sources sucu as

Scientific American; Science or Sciernice ¢ - . much better.
THE FUTU: -

Our Drey hand field m‘uual necds revision in order to improv: the way
we zollect our data. Sov verti of tlie tables and charts dre also 1iffucult

to interpret. It would aiuo be helpfiul ts be able to take Blologj 1

students to the area for pre-camp activities throughout the year. This
could involve small numbers of students on weekend outings on]y Studeuts
conld carry out additional habitat 1mprovomﬂnt prOJocts as well as work on

camy upkeep and repair projects, Some students could also begin small

individual research projects if more frequent trips to the area could be
taken.
We iioed addltlonal _pre-camp laboratory activities that teach speC1f1C

field medsurément technlqueq We find ourselves using valuable camp time

~ither explaining ‘wow the study is_ to be accompl shed or 1hstruct1ng the
student in specidal techniques.  More camp preparation is 4 definite
nvrn<<ity' A émall rev1s1on of tho Blology I Frology unit could accomplish

We ne: d to develop an addl*xonal qtud/ arcarin a region of the forest
designated as  ths lower slope. Thiz would in:lude stakes from 10m2
«uadxats. sunake boards; q dr-ife fence, and live t.4ips. Idealiy, we should

lay out an area 100m2 into 10m2 quadrats

Unde1 our lease arravgement wizh Mr: Leo Drey, he camp 1is open tc

oqulde groups. if they have a program prunctlng nature studv or ecology.

We s'iould probibly Initidte some cooperative activities with other sclicols

Lo Jnform them of our work at the camp. If s1cerest is shown after a trial

vxpe:ience, they counld use our facilities and program:

1 vould like - ;ee the program grow and e:tend over rhe entire year
by taking small ¢ of students to the camp oua weekends: This would

+1s. be &i ideal tim¢ vo invelve groups of students and teachers from other
snhoo]s. Fiurther bdck in my mind; but also possible; would be the
involvement of practice vcveachers from one or more of our Ilocatl
universities. It would seem that an outdoor laboratory would be a nearly
ideal teacting situation for an individudl considevin, cducation as a
career

Lonoequen es of 1mp1ement1ng the 4obove program chan s would
include:

* Additional teachier and student invslvemerit and commitment

gt
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* lncreasced L‘ansporLleon costs o
* Reduced ''coverage' of biclogy .iu the [irst y oY program
* Greater understanding of ecology diud 4 gredt=r
appreciation of natiiral egosystemé by studer-«.
CONCLUDING COMMENTS
"o establish the program in another school, | would start with a
who wanted change and who wouldin't be afrald ve work to attain an
21 "Clock watchers' need not apply because most .msrovements are 99
prespiration and one pcrcent inspiration. Howe -, teachers should
that the personal satisfaction they will rece ve will far exceed
‘ueit wn time committment. Teachers will need a lot ¢! support and help
©olleagues; coordinators and administrators: Objectives and goals
need Lo be establishea and students should become involved at this stage.

In fact; student enthusiasm and excitement couid be the most impi ctant

1ngrediéht They have both the numbers and the energy needed to drie a
program forward,

Teachers need a knowledge of natural history and ecology: They also

need knowledge »f how field stud. % are d951gned and condacted: & personal

commitment to conservation ¢-d preservatlon is also important; The
teacher's value Svstem is exposed so it is easy for a student to detect
ithﬁSiStéhfiéé ih Lhéif thbﬁgh*S {hd éctibhs

tiv t its of a b;ologlsL ;n thelr work. They need to feel compelled to
change our attitudes toward thé,pté§éf?étlon,of,our planet's ecosystems.
If they are not committed or feel that ché ge is impossible, they would not
pe effective.

The main reward for tnachlng in the program is persona] satlsfactJon
heirg students grow in  awAreness, appreC1atlon and concern for

wironmeutal Improvement is the niost satisfying of rewards.

Lifferant teachers in the progidii have oresented papers to ~onvent10ns

of science teachers: nNnc paper was g.ven to the National Assoc1atlon of

Biology Teachers and arothe:- to the Incependent Schools Arsociation of the
Central Startes, o
I think that we have also seen that ever/thlng ot an ;q;;atlonal

na' : does not have to happen w1th1n the four w211s c¢. a classroom or

laboratory. We seem to have become much wore .opan to twe use of outside

resources and local facilities. We are lass "teacher c¢-.tered" and more
"learr -r centered." W.thout Support from ‘hc entirs school the program

would have been an early failure %ecauSe both substaniial resources and
time are involved. Taking students away fr - school fer ch. ma: r pari of
1 w2ek ‘nvolves sacrifices from ail academic depiartments. JIn addicion;
when .eachers 4dre gone sthers have to pick up eu additional sub~r1tute
burden. Classroom teackers do 1ot 11ke abseiices becaus2 they have their
own ObJECt .ves to accomplish. We are fortunate *hut the science program 1s

accepted and sqppprted by all faculty: ,
The four day to*al immersion in field studies at ch~ camp is un:que

T:c camp experience is so intense and all consuming its educational effect

appears to be magnified. Perhaps we shouid develop the concept of an

.ntense experxence for otb°r efforts to rodity vatues rnd attitudes. &

kind of "shock treatment'' may 'ring aboat chang: s -aore vrapidlv than
dispersed or continucus instru:ztion.
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Chapter 9: ECOLOGY AND THE EOMMUNITY

Ry

Jamos Saminons
Jamestown School
_ Lawn Avenuce
Jamestown; R.i.,; 02835

Joniestown, popiilation 4,000, is the only town on Conanicut Istand in

Vlrluwguﬂ“tt Bay This small island is considered - oe part of Rhode
Psthand's suburban/rural SOuLh County and is linked .y brldges to the
mailand.  The community school atte 'ed by a varia' of socio-economic
groops; has boon eligible “ur Title 1 lundlng since ' . beginning of that
progcam:  Five hundred students atirnd Jamestown Scho ' in grades K thféﬁgh
cishi. The single building school, built in 1955, +s renovated in the
et soventies to create open classrooms in grades - through Six.
Although resources are modost, there is a hies sense of esprit de
corps  and cooperation taioughout: The thirty-ti  teschers plan most
currici's and participate with the Adm :istration «id School Committee in
hirinv - members. Significantly, Jamestown Schoo’ is consistently at the
top of 1 stave in standardized testing; competii.ce grants, and awards.
i Ty, as resources are decliuing; taxpayers ¢ asked to vote funds
for . s environme~iil protection ﬁfEi ects and to buppor positions for
or o molicies vaich affect the w-rld in which they "ive. Without a
biasic i1 .. ting <. life science; voter opinion {s ofte~ swayed by the
bBiasec! - . .. 8 . rdrious pre Ssnro groups. N¢ mecanir ful long-term
inaiia,emelit the conflict betwahn the ecnvironment and soc1ety can be

rLallzed it ﬂuch an unlnformed cllmate

prov1de tﬁg nefessary Dackg‘ound from wh;ch to make Jud1c1ous choices;
choices based on carefiully ccusidered priorities, not short=livad

keadlin~s.

Ecotogy anc tne Community pri vides this rnecessary background. It's
g0~ s a'e iong-term and pIHCt¢CJl EnV1ronanta1 programs which tend to
give t,.. student an idealized; one- ;}@éd picture are hard to reconicile .1th

cconomic reallty. The resuitant atcitiide that environmcntal concern is
imprastizal ca. be more damaging than no environmental rrogram at all!

This  project; therefore;, does not pit environientalist against
indisccraiist; rather it encourages boih to cooperate toward the long term
§7od of the cnvironment and the ~emmurity. To prepare futvre voters, we

walt studciuis to understand their roles and responsibilities as determlﬂers
of @'ternat ve futures.

ECOLOGY AND THE COMMUNITY
“culsgy .od the Community hesins in the fall of tae ceventh grade vear

whon students study different forms of life, ledrn sbout requiremenis for
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survival; and explore respensss to long- term chainge: Topics covered
include:
* The cell, its principie parts and their function--
One-celled life as ‘ntroduction to tife in gsneral:

* Photosyithesis and respiration; energy systems of the cell

* Food chains; food webs; and feeding retationships

%

Basic genetics as a mechenism { - wLiu dT LoD

* Selection and adaptation -nd loug-term change.

With this background, studénts undertake an extensive investigation of an

outdoor 51te in the spring of the year. The core of this section of the
program 1srthe site study kit; @ complete lesson and investigation which
can be used by students without teacher assistance. Working in _-roups nf

four, scudents choose those kits which they determine will prov.de
necessdry information dabout thoir site. We have twelve such kits:

Aquatic Biology Soil Particle Size (mechanical analysis)

sotany Wate. Minerals

Zooiogy Dissolvad Oxygén

Soil Riology Foam (Tannin and Lignin)

‘oil Ferzility Cctergent

Soil Water Just For Fun (Artistic and sensory perceptions)
Based on a!l the irformation they gather; .. :d@nts prepare a site summary;
é %tétéméﬁt 6f the precent condition of the= “_udy site and a prediction of

GOING INTO THE FIELD

In the spring bf the year, usually after May flrst seventil radersriﬁ

this program investigate South Reservoir. This inves*® ’ -rovides
direct expericnce with concepts presented earller in the o

South Reservoir is a four acre man- made water _:dipoci- oinded
by ten acres of marshy wood]and The coritig.ous buffer - . - - ts of

tow dens~t farmiand: This site prov1des s+ 'dents with ar op, rituiity to

explore a reiatlvely undisturbed and V“rléd habicat:

Fieildwork begins with an orienta:ron which allows students to see the

relationship Dbetween the precuulné classwork and their outdoor
investigations. General "housekeeping' points are covered and the kits are

introduced. This orientation ends with the establishment of four-membe.

student teams. Except in unusual cases,; teams are selected by students.

. Student teams then pick their flISt kits. This is th:.: only time when
all teams within a class select kits simultaneously Conflicts are

resolved by lot. As snon as kits have been selected;, rhe teams begin the
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check-ii procediire. Rit contents dre invantoried and the team ]ogx in as
the present dser of their kit. The team then begins the atndy dxxjgnment
whiich e\pldlna the purpose and mcthods of the kit. Teams qulJf} with

thieir kits by passing a ten question quiz with a minimum 80 percent score:

ngh productlvlty i1s important to us; dnd checkpoints such as the

qudllflcat1on quiz help to  insure that students will fuifiii  their
responsibilities even when working with minimal direction.

After orientdation, the remdining weeks of the ﬁéﬁbé] year dare
organized into classwork days, "in ddys," ficldwork dave. and "down days:"
Aithough this varies from yedr to yoar, Monday,; Wedn:s.'.r; and Tr1day are
nxuaily "down *ays' wh1le Tuosddy diid Thursday are usud. - "in days.

Manigcment of a fle]dwork day is & carcfully chorengraphed event. QOur

class perlodaware forty three minutes long, sSo therz is no place for wasted
time. A "down day beginis d4s the teams file into the classroor and collect

their kits from storage: After logglng in for Lhe day and COmp] Llng the

kit 1nvent6ry, thay board the waiting bus to go "down'" to the resevvoir.

fach kit has a 1ohg rIng kitchen timer attached to its front and at t.ie end
of the five minute run to the reservo’ , the teachﬁr directs the studcnts
to set them for the time avajlab]t for fieldwork, typlcally twenty o

twenty-five minutes. At this point, the students are largely on their own.

During this time; all field decisions are made by the team members. They

choose the location, the kit activitics, and the depth of each of thoir
investigations. As the timers btgrr to ring; the teams Lead fir the bus
which Jeaves five minutes iater. Durlng thc return trip; the kltq are
dgain jnvertoried; damp sponges 2re passed out; and the kits are cleaned.

Un drrival, the kits are returned to their shpiveﬁ and the students go to

tlieir nigxt cl¢ s. All in forty three minutes.

The next day, an "in day," the teams perform any laboratory work
necessary and catch up op their notebooks. Careful record keeping and the
ability to express observations and conclusions in word and letter are aiso
important to us. On these days, a team may elect to log oudt of their kit
and choose another from those not in use.

After year of field Hdy teachlﬂa,experlence I féél strongly that
true freedom of choice as practiced by young adults brgiis with a
supporting structure: If the structure is inadequate, tlie quality of
solf dlrected ‘e rnlng becomes moct' I fne; that we have <truck a

- Uf equal importance is the concurrent study of the communlty ~In
order to provide the balance necessary to avoid a preJnd1C1a1

pro-environment point of .iew; these students learn the hard redlities of
commuiiity costs 4. .d limited flnanc1a1 resources. Social Studies topics

include:
* Basic economics

* Recent local history and community background

*

Town government

* Town services and their costs
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'y

Town fdustries cdnd B inesses
* Tixes

* Town budget

* Jobs aid thie job market.
These topics are addressed i10-oigh @ der“eés of dctivitics, simulations,
fnterviews, personal reseidrch, ~and guest spcakers. By drawing parallels

botween their own comnittiiity and tlie erivironment, studernits come to rcalize
thr the xmpaet on 4 lierd of degr of a 10 percent decrease in food supply
is similar to the impact on a town of a 10 percent loss of jobs.

DYNAMIC CuCISION MAKIt.G PROCESS

The culmination of Eroiog) and the Gommunlt; each year is a serles of

simulations in which students most make difficult choices between

cuvironnental and communlty concerns. Before the entire student oody, the

seventh graders present both sides of an environmental questlon and hold a

school-wide referendum. At this p01nt students realize that although any

given issue may be decided for or against the environment; there is rarely
4 wrong positinon; but ratlier; different points of view:
CROSS-AGE TEACHING

~ In Septcmber of the following year, these students; now eighth
gradevs, begin a cross-agé teaching component of Ecology and the Community.
Teams composed of two student volunteers, typically will present a lesson
to a small group of students from grades K through 6. Lessons are planmned
by the sending teacher, the receiving teachex and the te:~ iiself.
Tecachers adopt a supportlng role and allow the Ceum as muci ' .. .de as
poss:pie Through this cross-age toachlng opportunlty,r'“udeﬁi z.uiledge
is reinforced,; the science sxperience of the yciiiger studenits is .roadened,

and the over-all impact of Ecclogy and the Comunity is enhanced:
NISCUSSION

In the Criteria for Exccllence in Biology; an excellent biology
program:
"...focuscs on helping students use biological kaowledge to

enhance the understanding of themselves and to benefit the
quality of llfP and living for human beings. The study of the
hurman organism in its natural, cultural, and psycho-social
envircnments is eSéential-—-thié ihcludés éf fdcus on human
"

nxcepr that the dealgn of Ecology and the Lommunlty was largely completea
in 1974, one might think that this program was de51gned to match the NSTA
cr1teria In onr plannlng, we asked ourselves, as did NSTA, '"'What iu
needed for the over-all good9" We feel that the 51m11ar1t1es botueen our

program and the biology criteria confirm the validity of our effort.
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Ecology aud the Commuriity is the result of a very frank scicnce
curriculum anatysis. The question "What shall be taught?" very quickly led
to "Why teach science?" None of our answers were especially compelling:
Most involved assumptions which were predicated on other equally vague
answers to the same questions: S I
) Formerly isolated from Rhode Island by & toll bridge and ferry;
Jamestown had been spared the population pressure and attendant
environmental decline common to more metropolitan communities.  This
idyllic existence was being challenged by the general movement of
population to the more rural areas of Rhode Island. With the closing of

the Naval installations at near-by Quonset and Newport, Jamestown's economy

was declining. Under these circumstances, the temptation to make

short-sighted decisions affecting the use of the island's resources was
strong. Jamestown would be served best by an informal electorate able to
weigh both sides of resource-use questions and choose that course which
promotes the long-term good. Thus, the needs of the community became the

guideline for developing; and the benchmark for evalwating Ecology and the
Community. This guideline answered our original quigstions and provided

philosophical insight while developing the program: 7 , ,

The strengths of Ecology and the Community are itsylong term goals and
organization. Although different issues have come andj gone; the need to
make wise decisions remains. Many of the original circumstances which
cxisted in 1974 have changed. The local economy has rgcovered from the
closing of the two near-by Naval installations, but the \island population
has increased by 25%. Because the pressure on finite é@%iiaﬁﬁéﬁEéi and
financial resources continues, our long~term goals remain valid and
durable: The project organization is by objective so thatl what is taught

remains constant.: How the information is taught is filexible making
substitution of new methods easy. There are no preconceptiions regarding
school organization; class organization, teaching philosop\fes, teaching

techniques; or other '"how to" considerations. Teachers

,,,,, B hos of different

P

temperament and style can participate with equal siccess.

_ . Ecology and the Community can be transported easily to ofher schools.
This program is organized by objectives so that equivaleﬁt,bﬁtérialé or
programs already in use in an adopting school can be substitutied. With no

preconceptions regarding methodology, no major changes in schocll or teacher
philosophy are required. The cost of adoption is low because t%e amount of
new materials to be purchased is small. i

____ Ecology and the Community has been evaluated in three areas| pre-post
testing, on-site visitation, and follow-up questionnaire. I} spite of

three revisions; we have been unable to demonstrate conclusiye results

through formal pre-post testing. These efforts have looked for changes in

the way seventh graders make decisions and are primarily ih,théiéfféétiVé
domain. The data range from very significant to not significarit at all.

But state evaluators; visitors from other schools, and other visitors to
about our

Ecology and the Comnunity have been consistently enthusiastic

program. Specific points which are frequently cited include:

* Implementation can take place in another school without

schedule changes or radical changes in-school philosophy;

g7 %

91



O

ERIC

Aruitoxt provided by Eic:

* Flexible activities wit rh a framowork insures the
acconiplishmetit of objur! ives;
* Srudents are actively involvec

* Simple, inexpensive, hit high quality equipment is nsed

* Organization is casual,; bnt hizhly efficient

* Social issues are truly un’ i with science to produce a
hybrid program;

* Cross-age teaching teams mo>:...1.c the impact of financial

pre-post testing holds that sevent.. graders may have 1nternallzed the
informed decision making process,; but ¢«-e not yrt dble to express it: To
explore this possibility; we_ have bcgun to mail vuestionnaires out to high
school graduates. These students completed our program in 1978

Although there are too few returns {17) at this time to warrant a full
analysis; the trend is abundantly clear OQur theory was correct. We had
sct out to help tomorrow's citizens make wise decisions Five years later,

we are finding our efforts were successful:
Sample Subsection of An Env'ronmental Situc*ion Test
Oil Refineries

The Commerce Oil Company owns 80 acres of land on Jamestown s North Zind.

Recently, Commerce 0ii has applied for a =zoning perrit to build 4 largp

rofinery on this land:

1) bist all the good things which bringing in the refinery would do:

3) Select froi the follow1ng 1nformation three items which are more
valuable and three which are less valuable.

More _ _ Less
S Valuable vValuable
a) That there are not enough refineries

in the U:S. to meet the oil needs.

b) That a pumping dock will have to be
maintained at the shorellne

dredged to let tankers come up to the
pumping dock.

38
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d) That most of the 300 jobs created by
the refinery will not be filled by
~ Jdmestown residents.
e) Fhat the reflnory w111 produ’o dbédt

01]
t) That the current populatlon of Juu-star
is 2,911 people.

4) List any other thjngs not 1nc1uded in [::st‘.n 3 that you

would 11ke to kriow before you formed an op1iicn about the

5) oeverai sources of 1nformat10n are lrsted below Dec1de A.- «ch

sources mlght give information about the refinery and 1nd1carb

what their VleWS mlght be.

If the source would probably be for bu11d1ng reflnerles, writ-
F in the blank beside it:

If the source would probably be against it, write A.

If the source might take a moderate stand, write M.
If the source would suppiy little 1nf01mat10n make no mark.

a) Local 6ffité of Department of Health

c) Chamber of Commerce
d) Department of Natural Resources
e) Cbaétal Resources Management Council

g) Narragansett Electrical Company
li) Residents' association

i) Federal Power Commission

j) Better Bu511ess Biureau

k) Taxpayers Association

1) State Alrport ddministratioi

6) List other informationm not included in Questlon 5 Whlch you

feel is also important. Tell how or where you would get this
information.

. Our program; activities; and teaching strategles all focus on helplng

students learn knowledge, SklllS, and attitudes which w111 prepare them &s

future voters. We feel we are comblnlng the best of science and inquiry

processes with science-related social issues. The end result is =z course

which students 1like; teachers enjoy teaching; and which gives students a

thorough grounding in applying science knowledge. to solve real worid

problems. Society can only be: fit from such a course and the attitudes it
helps develop.
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Chapter 10: BIOLOGY AND HEALTH SCIENCE CLASS

iy
Perry b. Weston

ngh Sehool for Health Professions
3100 Sheiigridoali Strest
Houqton Tevas 77021

The 134-acre Texas Medical Center has 28 institutions housed in 15
separate buildings, including the buildings of the Baylor College of
MOdlClne (BCM) and affiliated institutions: & faculty of slightly over

000 serves the institutioms within the Texas Medical Center. There are

aporox1mately 16;500 full and part-time personnel employed within the

Ceriter and a student population of nearly 4,;300. There are 3,651 adult;

children and bassinet beds within the hospltals in the Texas Medical

Center: rngréddjtron to these; there are 1;665 beds. 1i._ the Veterans

fdministration Hospital and the Jefferson Dav1s Hospital, also affiliated
with Baylor College of Medicine; located near the Texas Medical Center.

The High School for Health Professions is a preprofessional career oriented
school which provides in addition to a_ regular secondary education, a
health career directed curriculum and opportunities for developing
medically orientated skllls undér the guidance of the medical community.

. Our._ 779 students in grades 9 through 12 have 52 teachers in a
rolatlvoly new building. We use’ four academic laboratories and 15 health

science labs. The High School for Health Professions (HSHP) was created

th-ough the cooperative efforts of the Houston Independent Sch001 District

and the Baylor College of Medicine: Students attending HSHP are scheduled

'1to a four year Health Sc1ence Tralnlng Program Burlng thls fralnlng

Texas Education Agency and the Houston Independent School District. The
91ngular exce. - ion witl be Physical Education which has been waived by the

state offlce for 16th; 11th and 12th grade students. The school offers

electives in Foreign Language; Advanced Math and Science courses; and

Business Education. All students are required to participate in a Health

Science course durlng their Freshman,; Sophomore; Junior and Senior years.
The need for a school spec1f1ca11y désignéd éé thjé bné wéé détérmined

Research and the Houston Independent School Dlstrlct S owii assessment of
district students. The development process included:

An assessment

A proposal wr1tten by Baylor College of Medicine

Identifying staff

Course outlines wr1tten under the guidance of

_Baylor College of Medicine;

Student selection

Shidh: % %

%!
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* Developing a prograi of classoes
* Developing a schedule of classes
* ldentifying laboratory spdces .1lni purc h‘1,11)5 cquipmen
* Starting cliassed oii Ovtdboer 2, 1972,
As a former Seconddary  Scieiice Congiltaiit  (Siipervisor), 1 wds dable o

provide some buiit-ii supervision il the developaeiit of this progrdi.
GOALS
The broad general goals for our students iiiclude:

* Developing health care sk111s
* Having a career in some health field

* Furthering their career by aLLendlng a Lwo or tour yedr
college:

We try to provide a carcer tadder whereby students may gain medical
experiences in high school and; throuagh continuing education, improve therr

skill and competency toward a professxonal goal: Students may choose to

enter the Junior College for an associate dpgree or may wish to enter the

work world immediately after high school with entry level skills applicab]o
to redical fields. They should be employable with skills and able to enter
the work world at anytime it becomes necessary.

In October 1972 the High School for Health Professions opened with 45
sophomores; an acting principal; a patient care technologist; an English

teacher, a secretary, an assoc1ate professor of blochemlstry {part time),
aﬁd é thréé ﬁimbér advisory pau cons1styng of Baylor's directors of

Research

Therteachers who were to teach 1n th1s program wWere certlfled medlcql
personn<l. They Were exXxperts in thelr field, but had to 1learn to teach
high school students. This did not prove to be a s1gn1£1cant prob]em - We
felt academic teachers must be gocd but flex1b1e with the student's time.

& change often was necessary in these teachers' philosophy of the purpose

of educatiop.
Classes met wherever BEM had rooms available and teachers dhvelbpbd

courses by meshing college and high school materiails and SUbJeCt matter.

Observation; lecturers from throughout the Texas Medical €Genter; and the

very fact of being part of a medical center were Importént adJuncts during

the first year--and made the next natural step hands-on practice:
Uver the last eight years the nation's first high school for the

health professions has evolved into an outstanding example of the

effectlveness of blending academlc and experiential education to serve
students and community. HSHP has sent almost 90 percent of its students on
to college (more than half planning to pursue doctoral studies); had 10
percent of its graduates recognized by National Merit Scholarships; helped
approximately 40 percent earn scholarships worth some $800,000, won

district attendance awards and numerous locdal and nadtional academic and
vocational competitions, and provided health services and care worth
hundreds of thousands of dollars:
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Last tall HSHP'S 600 student  woved ifto a new $6.4 millioit bullding,
A svmbol of the sponsors' indd the ity 'S approval of the schivol s program.

OUR PROGRAM

One  redsonn for HSHP'S  Siiccess  hds  beer  the willingiess of  the
college's mvdJCdl staff and thie high scliool's fdeulty to take risks, to
cxporiment with giving liigh Sclicol  Studeiits academically challenging
material  dnd  persondlly  challenging health  care responsibilities:
Adaptation, intovation, dnd commoi -elise hnvo characterized the efforts as
the high school gradually has broadenied its 1cademic and v\ptrlontlal
components  to  the point where students begin--and  in  some cases

complete--preparation for almost all of the 200 allied health profeSSIOHS

hh.]nrstudents now may learn bkllls as dlverse as measuring aIr poliution

or ilising word priscessors, the emphasis remains on patient care; laboratory

techiiology, and advaiiced scieiite tourses:
At tlic first rung on the ladder, in the soplomore year; all students

take two pre-employment laboratory courses. Introduction to Health

Scierice, whlch prepares students to work on the nur91ng assistant level,
inclides nitrition; mental heatth; drog abuso, tue effect of various

diseases on the body, anatomy, and nurs1hg assistant skills,; such as taking

vital signs and making beds. Hecalth Careers includes investigating more

thian 100 health professions; many of them through on-site visits to the

Tuxas Medicatl Center

In the junior year students begin to explore the occupations that
interest them by working in related areas. Each quarter a studernit chooses
& class in one of five areas:_ patient care, medical laboratory, piiblic
health and environment; medical oftfice education, and dental assistance.

lxcept in the 12-week medlcal laboratory sequetice, students spend three and
a half hourq a day the first six wecks of each quarter on academic work and
skill development at tho school. The next five arnd a half weeks students

work in a health care or public health facility about two and a half hours
four days a week and spend the fifth session in the Clas=room in addition

to the classroom and laboratory teachlng of health science the students is

assigned to hospitals and clinics for actual patIent care contact. While

in the hospitals and clinics the students are given the opportunlty to

rotate tlirough various alljed health dcpartments This rotation enables

the student to determilie more concretely his career choice. The course in

public health is coordinated essentially in the same manner as that with

students  in the hospttals The students are given the opportunity to

rotate through areas of the public health facilities; air pollution; water

pollution vita' statistics; well baby clinies; immunjzation and public

heatth education; just to name a few. Laboratory skills is designed to
give the student skills in bench work of a hospital or health care
facility. The student learns skills of measurement, some hematology,

enzyme study, ur1na1y51s, and the proper use of many 1nstruments

a career- related co-op program in wh1ch they w111 work at least 15 hours a

week for minimum wages or higher and meet w1th the co-op c00rd1nator once a

week. There are five areas of cooperative training; a nursing farlllty, a

public health facility, a medical laboratory facility, a dental facitity;
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or i omedical otfice facility:  Students iy remdin it one work setting all
yoear or change at the end of g quirter. o ]

By graduation students have considerable work cxperiono. Some
particularly dental assistance and office workers, will po dircctly into
tiull-time  jobs. Most will wuse their occupational skills Lo obiain
part-time ,6Mb16Yﬁ5ﬁL while they continte to work their way up  the
cducational and carcer ladders: In doing this they complete 4 soquence of

health-related courses:

Sophomere Level:
Introduction to Health Science
Health Careers

Junior Level:
Patient Care Practicum
Public Health
Medical Laboratory Skills

Senior Level:
Health Oc;upatibhs Coopcratlxv Training
Advariced Hedlth Science
The High School for Health Professions is geared to help students make
xnformed decision about their fiutures. Few people understand the brond

range of opportunities dnd services provided in health professicmns; 1i:c:
pathology, sanitation, veterinary services, well-baby clinics,; and others:
Before going into the community, his students are armed with the necessary
skills and background to make career decisions and to help them achieve
their career gnals. They have the basic background to enter college--and
90 percent do-- or to enter the worklng world immediately following high

school graduation.
Objsctives

We want students:

*|

To have _opportunities to become familiar with the types
of health care workers and medical facilities;

To have entry level skills that will allow him to work in
a medical facility;

%

*

To have 1nformatlon about communlfy health care workers

and medical facilities;

* To have an alternative to the conventioiial hlgh school
curriculum;

* To complete regular academic courses siich as sc1encc,

mathematlcs, English, foreign language and hJstory to
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The curriculum is drducus  icdademicilly, physically and cmotionally.
Yot, tew students fail or misbeive or change théir minds and return to
thic zone schools.  One reasou 1o this 1s the careful screening of
Students, who are recruited by fdeulty  and  students  at  junior highs
throughout the city. To be selected for the school, studeénts must have at
least a € averdage, good conduct and attendance records, good heéalth, and an
interost in a health caiesr. Students write one-page statcments entitled
"Why 1| Wish To Attend the ligh School for the Health Professions'" and go
through a series of interviews with an admissions committee. Students sign
a coutract pledging attendancce, cooperatioil, complction of work, and care
tor property and supplieés. A pareiit or giardian must Sign the contract,
promisiiig to Support the student's effort. Siich cdre in selection lédds to

4 most promising and interesting student body
Ihe student populatlon reflects the rac1al and ethnlc background of

jt portent) are below their ratlos in the c1ty Hlspanlcs (at ahout 23
percent) dre very close to the city norm. Girls outnumber boys about two
to one. HSHP has no records 1nd1cat1n5 nconomic level but adm1n1strators

tid faculty both estimate that the students come from the full economic

Most students enroll at HSHP because they want to beeome doctors,
pArtlcularly podxatr1c1ans the SpeC1alxsts most famillar to them: Some

abandon the idea of medical school in the sophomore year when they face

examinations on coliege level anatomy: & few leave the schootl after their

first look at cadavers: Most work hard; re-evaluate their goals, reassess

their capabilities; and choose the heaith care career suited to their

capabilities and personalities.
In addition to a strong academic program; the curriculum includes

classes in laboratory skills,; public health, and late in the junior year; a

course in patient care; enabllng students to_gain practical experience in
hospitals,; clinics and health facilities. 1In the senior year, students
have the option of working afternoons for monetary compensation.

}or most students the cr1t1ca1 t1me seems to be the junlor year when

-11n1cs, and the publlo health Vdepartment.rr Some of the most dramatlc
moments come ds part of the Patient Care Practicum (PCP), which is rio
longer requ1red but is chosen by most students They mature unckly They

those who die. Worklng in a hOSpltal is the true testrrfor students

Fxther you can tolerate illness or death or complaints or pressure or you

can 't
To prepare students to go into hospitals and function as staff

members, students study anatomy; physiology, medical termlnology, basic

health, and interpersonal relations--and cover ethics; legal issues; the

metrrc system, varues clarlflcatlon, bas1c safety (on Whlch students must

setting. Skills such as taking vital signs; bedmaking; bed baths, feedlng,

ambulating; turning and positioning; and collection of specimens are

critical. . . . S oL .
During the students' time at a hospital they are to satisfactorily

perform at least once 16 dlfferent basic skills, including checking vital
slgns (e g pulse, temperature, blood pressure), giving catheter care,
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Harse i (]hHiN“ AEsisting 1 pre-operdt ive prepardtion of pationtag i
.xdn\?virlny of piatients frow the bed to 4 chiir or streceher. Superviaor
sign oft o lecﬂ»e and make an eftfort to mal  ure that the students bas the
opportunity to use cach skill that is necacd o the uanit.  Bowen \iewits
students every day to check work, give cucourdgement, and naintain contaot
with supervisors:

FEven basic skills prthLevd many le“s on Lho,s(hool S manneguins tent
stadents! botsv dnd se]f-eonfxdvnro ~ For example, one student whe wis
asked to help turn a patient reached dowii to grasp a leg and found nothing
there., ) ) ) ]

For the most pIrC paticnts like Lhe students, though often the sick
person is not aware the verson providing care is a high school stadent.
Oitvn the students spehd more time with the patients becaiuse the students
generally have more time than the rest of the staff. Students find good

use tor the listening skiils that they practiced in class.

The Co-op Program

In the senior year about half of the students choose to take part in

the co-op program. Students must be in a JOb within two weeks after school
starts or return to their =zone school; so coordinatois havor to hegin

pldtoment proceedings in the spring or <ummor Coordinators and SponLors

sign a Cooperative Education Training Plan that specifies such matters ds

wage, probation, termination; and what students should be 1earﬁ1ng at thie
agency ih cehjUhctibh with the1r conrsowurk

dental a551stants lee students in other speczalltles; Lhe dentu]
assitants participate in vdrious community service activities. Students go

out and teach first graderb how to brush their teeth. They do a follow-up
with that same class two or three times a year so that we can see how the
puplls have r"‘ogressed

students contribute to their couminity durlng their junlor and senior

years; the entire student body takes part in numerous short-term efforts,
such as March of Dimes fundralslng campaigns, {ree public screening for

such health problems as _hypertension, and immuriization programs. Studénts

also have worked on crxsxs hotiInes and in such summer- long volvnteer

These students often become 1nformai referral units for family ar-

Frlends with various health problems. They also may give emergency first

aid if, for example; someone in the neighborhood supermarket collapses and

As for coordlnatlng with the community; lasl year 200 ealth
Profession students wire certified in the Cardio Pulmonary Resuscitation
Program by the Junior League and the American Heart Association: And at
the beglnnlng of each school year, senior students undertake a program at
Baylor College of Med1c1ne s Department of Biomedical Instruction. They
have part1c1pated in  immuniology research and regul.rly make blood
donations. Asked how professionals react to hlgh school  students U :ing
involved in the1r research labs and c11n cal settings, Weston says the
students are cautious. They understand tha special opporrunities extended

to them and feel perlleged Their behavior is completely different {rem
that which might be expected, and they are welcomed by the professionais.
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One of the developers of the idea for the high school was Dr. Robert
Roasii; Director of the Center for Allied Health Professions, Baylor College
of Medicine. He cautions those who would initiate similar programs, "It
takes the cooperation of the local school and the health rélated comminity.
You mnead a tertiary care medical center so that students can see the widest
varicty of health profos51onb You do not nccessarily need a bu1ld1ng for

tho school but you do requ1re colldboratlon between the school dlStrlCt

Whlle in tl: 10th grade, é student wlll receive Vtegular aoademic
instructions in cience; social science; mathematics, English, and foreign
fanguage. The students also will rececive laboratory instructions in the

theory and practice of haqlc patient care as well ds belng introduced to

the working world through insStructions in health careers via Speakers and
tours in medical fac;l;tlesi In the 11th grade, medical laboratory skilis

are developed. Additionally, students work voluntarlly in hospltals and

public health facilities utlllzlng the skills developed during the
sophomore year for m' re exposure and refinement in the real world of work
sottxn& Health Occupatlons Cooperatlve Tralnlng 1S avallablé to stndcnts

compensation for, actual work 1n a health fac111t/ All students who

graduate should be able to work in a health facility on the aide or
assistant level. -
Senior studenits are presently working in the Health Occupations

Cooperative Training program in the following areas: Public Health,

Wedlcal Laboratory, Dental Assxstxng, ~and Med1cal Offlce Educatlon The

is followed toward the top of more specific skllls Students remaln in the

laboratories until they are able to complete their work and teachers have

complcted their instructions. Students have a seventh perlod option which
allows them to take more subjects and gain more credits.

HEALTH SCIENCE COURSE DESCRIPTIONS

HEALTH CAREERS

This course is a orne year pre- employment laboratory reanred of all

sophomore students. It is de51gned to introduce the student to as many

hcalth care fields as p0551b1e and to what the careers have to offer. The

course Utlllzes a varlety of sgeqkeis” and tours to the Texas Medical
Ceénter. The course a'so introduces healt* to the students to help them
understand how health relates to them and the community. . The course will

deal with sickness and wellness with the development of skills as a health
care aide:

PATIENT CARE PRACTICUM
In depth studies in caring for paticnts in a variety of patient and
health care worker relationships are the focus of this course. Skills and

proper medical attention to those who are bedrleden and/or ambulatory are
developed. Skills and theory learned in the sophomore year enhance those
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loxrn<d in this course.  Students will be assigned to one of the hospitals
or l!HLCS to work o d volunteer basis on the aide level so as to be
exposed to health care and to gdin oxporicices of being on a health carve
team:  This on-thc-job exporicnce cndbles the studont Lo make a botler
decision about his or hir futiire caréer. Through varied expericnces in the
clinmical setting the student will refine health cdare skill s throngh actual

yn1t1(nlt care.

MEDICAL LABORATORY SKILLS

Laboratory skills is ajuiiior course of study pectaining to basic
medicat iaboratory technlques and the fundamental scieéntific concepts iupon

which these technlques are based Laboratory investigations in basic

laboratory techniques in hematology, clinical chemistry, bacteriology;

parasitology, ernzyme studies and urlnalysls make up the core of the course.

Additional work is done in the essential techniques of measurement and the

uses of devices such as the analytical balance, pipets, colorimeters, pH

meters; and microscopes:
PUBLIC AND ENVIRONMENTAL HEALTH
This course 1is designed to provide students with pre-employment

laboratory skills, knowledge and scientific health principles, and

practices necessary in the preventxon. controi and management of public

environmental factors that may influence man's physrcal and mental health.

Within this course students will function in a real environmental public
health facility and be involved in many phases of public health.

DENTAL ASSISTING

and clerical procedures Dental a551qt1ng prov1dos Skllled a551stance to

tho dontlst in three main dreds: at the chairside, in  taking and
proce551ng dental x-rays, and in the dental laboratory _ At the chairside

the ctudent learns to mix rastorative material and dental cements, to pass

instruments and materials to the dentlst to make models of the teéeth, and

to cast inlays and crowns:
MEDICAL ASSISTING

The medical assisting program provides the student with skills in

personal hygiene; medical terminology; vitatl sxgns* medicat cmergencies and

{irst _aid,; diagnostic procedures; nutrition, medication and patiernt

:ehabllltatlon. These skills; along with basxc anatomy and nhysiology,
develop the étudent into a degree of proficiency that he of she will
ccatinue in a nursing type of career.
ADVANCED HEALTH SCIENCE

Advanced Health Science is a program opeén to senior students who have
completed the junior hedlth sSciencé courses and who have had extensive
experience and skills in hospitdls and clinics. The course déals with the
normal function and structure of the human organs and tissues as they
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felate to the pathology and the pathological skills needed in hi
and in mic;55i616é§ 5éhﬁ‘q1g~. The students will identify, cut 4
tissue in histology and i. microbiology the student will isolate, i

mount and incubate microbes for examination.

LICENSED VOCATIONAL NURSING

The student learns to provide direct personal care for patie
and record temperature; pulse; bluod pressure and learn to give me
and treatment. Observing the patient_ for symptoms or signs of prc

practiced. The student learns to help with bathing and feedlng
and providing other bedside care. This program includes classro
and supervised clinical experience. Classroom studies include ana
physiology plus other related subjects. The supervised clinical
todcnes the student nursing procediires by actudl practice in a hosg

OFFICE EDUCATION - MEDICAL

designed to prepare the student in commutiication skills, the office

Medlcal Office Educatlon Vis a pre- laboratory and co-op

procedurés and the unique f111ng systefis of hosp1tals and

Clerical practices used in admission and d1schargﬁ of patients in
to the many forms used by each health care field develop the =
eritry level skills: The entry level skills enable students to

co-op program where they are able to accept employment in a hea
facility.

HEALTH OCCUPATIONS COOPERATIVE TRAINING

during their freshman sophomore and 1un}pr yedrs at HSHP. Threg ¢
available: Dental Assisting Co-op, Office Education Medical Co-i
general area of Health Occupations Co-op. The general area
students who may prefer nursing, research, docotrs' offices, ve
clinics or public health.
FLOW CHART OF HEALTH SCiENCE COURSES BY GRADF LEV

Where do I go from here and what are my choices?

9th Grade
One Period
Health Science Orientation

10th Grade
Two Periods

Health Careers .
Introduction to Health Science



11th Grade
Three Periods

Dental Careers

MLd1681 Office Education
Patierit Care Practicum
Public Health

Medical Lab Skllls
Medical Ass1st1ng

12th Grade
Three Periods

Dental Co-op

Medical ©ffice Education Co-op

Advanced Physiology
Histology

Microbiology

HOCT Nursing Education Co-op
HOCT Pﬁhlic ‘Health C6 -op

This school s _primary goal is to make students aware of the many
alternatives available to them in the health care spectrum. We do this by

a health careers courses; speakers; field trips; and internship experience

in Hospitals and clinics rotating through various departments. It is
fiecessary to teach valiue skills s7d medical ethics prior to the start of
the internship program. The privacy and rights of patients must be

understood and not violated. o
Veneral disease, drug abuse,r child abuse, rape prevention, blood

drlves » CPR, physical fitness, heart- blood vessel risk factors, nutrition,

the year: Science-related social problems and Issues fit well in the

health science cnrricuium. Pregnancy and teenage pregnancy issues are also

taught since we rotate many of our students in OB-GYN clinmics:

Decision making is a vital part of student responsibility not only

involving scientific knowledge in social contexts; but in the application

of health science at all levels Death ‘and dying, genetic engineering,

necessary to fhnction as a health _care profess10nal However; teachers are
careful not to force their attitudes and values on the students.

Health Care is culturally, as well as Scientifically, velid not only
ds a career, but because it creates useful persons who can contribute to

their community and society These dre life skills. Skills such as CPR
and first aid are not skills p0ssessed by the ordinary citizen. These
health science skills by their very nature, are community related

Students hold blood pressure screening tests; assist in sickle cell tests

and screening, have blood drives, and sponsor health related prograiis in

JUnIOI highs and elementary schools: They also conduct and assist in

district wxde health fairs: Students have worked to promote such
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unofficial ‘nealth ca’ré,institutions as tlic American Cancer Society, the

receive 1nformatJon in the context of hrmself as an organlsm in a cultural

and social environment. The information given must be accurate and the
skilis acquired proficient. Mistakes are costly, and students are
constantly reminded of their responsibility.

. Team efforts are necessary tools of the health care fac1l1t1es where
these studepts do internships. Intern1ng students are requ1red to become a
part of the team or teams in hospitals and clinics. From this experlence

the - will 'know and tnderstand the logic behind team efforts: The following
da..; activities may occur:

* Students in wh1te coats, catcn1ng the Texas Medical

Bus enroute to the sites of their internships in
hosp1tals and clinics;
Students in regular academlc classes

Studerits in health science laboratory classes--

Nineth grade for one hour, 10th grade two hours; 1llth
grade three hours, and students in i2th grade spend
either three hours in labs or at their coop site;

* Students using the Learning Resource Center to prepare
an interdisciplinary term paper;

* Students involved in gymnastics

* Students d01ng speclal projecst like v1s1t1ng the water

. treatment plant;

* Students listening to a guest speakers

* Students having library orientation at the Texas

Academy of Science Library in the Texas Medical Center:

%[ %

EVALUATION

Student evaluation is based on the Enillty of students to demonstrate

their competencies in the use of skills and information taught in both

academic and medical subjects. Students have maintained an average daily
attenderice of 96:4 percent for the last tem years. In spite of broad
student backgrounds, high scholarship is maintained. _In spite of having
their school day in a work study mode; they are able to mairntain good
academic standing. We have graduated a total of 1,065 students who have
received 1;325;683 dollars in scholarships. The best evaluation has been
the amount of press we have received since our existence. We receive a

completed evaluation from each hospltal or clinic for each student involved
in internship or work study training. We are evaluated yearly by the State
Department of Education. 3taff members of our‘Adv1sory Committee at Baylor

College of Medicine alsoc evaluate the program. Studénts are evaluated

basically by exam1natlons Also, written evaluation instruments received

from the internship supervisors at the hospItals and ctinics are included

in student evaluations. & long1tud1nal study has begun of past graduates.

Even though we monitor our graduates constantly; we have not done a pure
study.
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SUPPORT

The parent/teacher organlzdtlon of this program 1is called the Heatch

Fducation Alliance League and serves to support the program iu genorai:
1hlough ObJeCthGS and projects resultirg from those objectives; they

supervise field trips, dnd support bséautification projects and attendance
projects: Our support from BCM is too generous to describe. First class

medIcai equipment is v1ta1 to the success of our program. The cost per

pule is $2,700 to $3 160. The program has been evolving for the past ten
years. The number of appllcants we receive indicates a bright future of

expanszgni We had 45 students when we began in 1972. Presently our

enrollment is 779 students, aiid we expcect enrollment to continue
increasing.

CONCLUDING COMMENTS

We attempt to assist other schools to establish a similar program.
This is being done throogh meetlngs with staff members from other

districts. Educators from other states, and often medical schools from
across the country; want to tearn about our program. We give them all we
can in terms of materials and knowledge Teachers should be trained more

in their subject areas than many teacher education programs require. Whlle

methods of how to teach are criticat; math teachers should be math majors

and science majors should be science majors with proper additlonal studies

in communication skills and teachlng Too often; math majors minor in
English or social studies and don't know enough science to beﬂep}eito teach
well. Education needs to be directed toward something productive: This

country and its technology is directed toward high level. education and
competencies before being employed. Education for education's sake is fine
for individuals who do not plan to be productive. The Second Mile Plan of
the Houston Independent School District rewards teachers who are productive

toward the godls of the district. Teachers are not accepted for a teachlng

position uniess it is felt they can be productive in this program.

Qualifications alone are not the only tools the new teacher needs. The

principal makes an attempt to part1C1pate in classroomi act1v1ty often in

order to better understand what is going on in the teaching process and

what he can do to be supportive. Teachers receive money for good
attendance and good student scores on standardized tests. Teacher
education workshops have not been directed toward helplng us. It is my

belief that we have done more to help others. I want to thank Dr: Mlcha>

E. Debakey and Dr. William T. Butler for their good will and support Dr.

Robert E. Roush for his constant advice and support and Br: J: Daviod
Holcomb for his support.
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Chapter 11: HUMAN ECOLOGY

B Jack Carney and Frank Caste111
Brandywine and Concord ngh Schools
Pennsylvanla Avenue
Claymont DE. 19703

The BrandyW1ne School D1str1ct is in the northern section of New

Castle County, the northern- most of Delaware's three counties: Although

the smallest county in area it is tﬁe largest in populatlon with over

400,000 people Its residents represent a wide variety of ethnic;

cultural and racial backgrounds As a generaitzatlon, high to middle

income famllies live in the suburbs and low to middle income families live

in the city of W1lmington, the largest politlcal entity in the county.

In 1978, §,§¥§m§t%9 Eb§§§§,°°°“rred in the organization and structure
of the pubilc schools in northern New Castle County. By order of the U.S.

Drstrlct Court eleven school districts; including the city of Wllmlngton,

were merged into a single school system; the New Castle County Schuool

Pistrict: In addition; the order called for busing - studénts from the
predominantly black populated schools of the city of Wilmington to the
predominantly white populated schools in the suburban school districts for
nine years and _ the students from those districts into the city of
Wilmingtcen for three years. With this history, we began Human Ecology at
Brandywine High School in September, 1980. The program was instituted at

Concord High School in September, 1982.
OUR BEGINNINGS

Brandywine High School, "A United States Model School;" with 1,100

students in grades 9 through 12; has a mood of peacefulness and knOW1ng

OQur 70 teachers are in a 25 §éar old building which includes an animal

roomgigreenhouse, hydroponics room; and facilities for independent_ study.

Concord High School is just a little larger with 10 more teachers. " This 12

year old bu11d1ng seems more stimulating and active. It also includes an

animal room; greenhouse; hydroponics room; and more facilities for

independent study.
Jack Carney, after 25 years of dellvering pﬁpll services (counsellng,

health; psychological, social, speech, hearing and special education

services) felt an urgent need to develop a program addressrngi the

prevention of human problems. As ecology relatesrto our naturat resources,

the Human Ecology Program relates to the conservatxon, preservation and

development of the most important resources on earth, our human resources.

The prevention of b1rth defects as well as the preVention of mental and

emotional handicdps are inciuded as units of study in the phys1cal and

psycholog1cal development of. ‘the human: Jack conceived the term ''Human

Ecology' because he thought an ecology related to humans was needed in
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light of Lhi mnltitndé of hnmdn problbmé and the attention given to ecology

) }ollow115 a presentation of Lhe program by the originator 1in the
spring of 1979, the New Castle Countv School District's Curriculum Council
(representative of all four arca schools) approved the Human Ecology

Curriculum model for possible introduction in the schools. In the fall of
1979, an Ad Hoc Committee of the Area I schiools of the New Castle County
School District including a represcintative of Central office curriculum
administtatibﬁ thé Bfandiﬁiné High Sthool priﬁtipal aﬁd foﬁf 6f his

progradin LnVHuman Eoology After a review of the ratlonale general goals

aiid objectives, and suggestcd componernts thi. went ahead. The principal
and his interested staff responded positively to the incroduction of a
Human Ecology curriculum program at Brandywine ngh School as a pilot
program. ] ] B ) B ) ) ) o . L
Dr. Frank J: Furgele, Siperiifitefideiit of schools, made & vital
commitment by approval of the basic concept, model, and in-service training
for the development of the program. Th add1tlon he has committed ore

teacher unit to the program each school yedr since 1ts iniception. Dr.

Peter Bachmann, former Supervisor for the Delaware State Department of
Public Instruction; enthusiastically supported the program model by
provxdlng $1 060 in federal furids for the support of the In-Service

Program: Some external input came from Prlorlty One: Environmental

Prooram,' an exemplary program approved by the Joint Dissemination Panel of

the National Diffusion Network Division of the U:.S:. Department of

Education. Also; the State Supervisor of Human Relations made possible the

procurement of federal funds to support teacher summer curriculum

development workshops for three years at approximately §3;500 for each
workshop. S

The originator and the teaohers planned and wrote the curriculum
program including the teacher and student curriculum handbooks during those
workshops held during the school year and for periods of two or three weeks
diuring the summers of 1980, 1981 and 1982.

OUR GOALS

The Human Ecology Program was introduced into the curriculum of the
Brandywine School District as an innovative science elective course at

Brandywine High School in September, 1980. The central focus of the Human

Ecology Program is the development of the huoman and the well being of

1nd1V1duals “and families: in their soc1al and physxcal enVIronments The

effect of the phy31ca1 environment on the development of the human. The
overall goal of the program is to provide an opportunity for students to
become active _in the advancement of the human condition through the
acquisition of knowledge, skills, and attitudes that will improve
effectiveness in dealing with their environments.

Students are to:

* Develop an apprec1atlon for the beauty of knowing vs.

*

See¢ the history of scientific discovery in
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relation to the career-efforts of living personalities.

»

Recognize the value of scientific research

in relation to making peoples lives more productive.

ow that the study of science is fun, profitable,

»
o
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£

and mind-expanding.

* Feel that scientific knowledge belongs in the mind,
and not just in the lab.

We hope students will:

¥ Acquire habits and attitudes necessary for responsible
citizenship;

and emotional well being;

* Develop an appreciation for one's worth as a member of society

* Develop an appreciation of the family.

In working toward these goals students study the population explosion;

eniergy alternatives; including solar and nuclear energy; and land use
management. o .
Students use role-plays (energy; population selection) and formulate

their own attitudes and ideas by gaining insight into the attitudes and

ideas of other people. One role play, "Congressional Hearing: The Energy

Crisis;" enables students to apply scientific knowledge in answering

questions within an institutional social context. It emphasizes critical
thinking activities in iifiits on values clarificetion; stress; and

environmental pollution. S o
Career awareness is an integral part of the Community Service
component of the Human Ecology Program: Students volunteer & minimum of

twenty hours working with a professional staff member in ome of fifty state

and local community agencies: During this experience; students are able to
develop an awareness of a variety of careers and assimilate specific
ififormation about them: This process assists students in future career
choices. Students are able to assess their interests, aptitu.ss, and
skills as related to helping other human beings. Value, ethical, and moral
considerations of science-related issues are important as sStudents become

aware of the values and attitudes of peers. They also come to develop a

rationale for use of drugs and alcohol, and become aware of ways in which

individuals may be helped through application of scientific studies.

The rationale for human ecology implies students will identify; plan;

develop, and implement solutions to community-related problems. = One
student's project involved a "Kerosene Heater Survey on User Abuse." In

the program; students learn how the influence of local and community

resources is used in helping to solve human welfare problems.
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The progrdin cxposes students to “lie vast mochanisms society has
dcxeloped to dedl with the cifects of aumdn suffering aund seeks to help
students understand how to avoid or change negative behaviors. Students
study the influence of sncial institutions, marriage, family «nd religion
in the developmoent of the human. Students are provided opportunities in
this course of study to rolatc the influciice of these social institutions;
particularly the family and rollglon on their own development. Since the
entire program focuses on the development of the individual and the family
in their immedidte physical and social environment; the program also
encourages studznts to find solutlou' to problems of human welfare. Thus;

the teaclier must evidenice a commitmcnt to human welfare and the growth of
mankind in society.
The follow1ng curr1cular areas are espec1a]1y pertinent to the course.
1. The patterns of reproductiVvé &nd child-rearing practices that
reduce the probability of future physical and mental handicaps; e.g.;

influence of substance abuse, infection and nutrition on the growth of the

fetus and therlmportance of sound child care during the early stages of

human developmeit. 7 S
2. The elements necessary for or detrlmental to the psychological

heaitth of human beings e:g: psycholog1ca1 ””d phy51olog1ca1 characterrstlcs

of stress and the coping skills to mediate stress; cavses and pcrevention of

teen age suicide:

3. The physical factors in the natural environment (water and air
pollution; land usage; and eqergy) thatirhterfere with the optional growth
and development of human beings: Specific prgp@ewigareas covered are:

population growth; solar and nuclear energy and environmentatl pollutlon

4. The factors responsible for the deveiopment of healthy individuatls

and families according to recognlzed authorities; e. g stages of human

developmcnt factors 1mportant 1n the selection of a marriage partner;

5. The deyelopment of pos;tlvérfhﬁﬁaﬁ relationships; the ways of
improving effective human relations skills, and the benefits derived from
prdcticing effective human relation skills.

In this program, students learn, teachers teach and the curr1cu1Uﬁ is

prepared by teachers. It is a trad1t10na1 approach to evaluation _and
management . ,Yh%l? it is traditional, the students' primary role is to be a
"critical tistener" and '1nqu151tor.' And, in visiting the classroom, ofie

would see students 'rh&bivegz in the accomplishmeni of the instrictional

objectives by using an inquiry approach:
TEACHING APPROACH

In general _visitors see students: llstenlng and dIscussxng a ngen

topic; individuals or groups of students giving oral reports to the class;

viewing and discussing an audio-visual presentation of a curriculum topic;

engaging in a community service volunteer activity with a human service
agency. Cooperatlve work in class is used about 20% of the time.

Teaching strategies include active inquiry as a major learning

'mechanlbm and teach1ng for mastery versus content coverage. Effective use

of audiovisual materials is critical and the learning environment is
directed through coiitinuous reference to the ach1evement of the program

ob3ect1ves In a somewhat traditional &pproach tedchers introdice ideas

(but in a varlety of ways), lead dlscu5510ns, make presentdtions, and

[y
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evaluate student progress. ‘Teachers do vary their style and avoid being
boring or teaching too much content. They tend to stress tlie use of
knowledge while maintaining the pragmatism of a working scientist. An

essential component in the philosophy is that tcachers must avoid talking
too much as it inhibits student response.

A multi-faceted mode of instruction is used to malntaln interest and
motivation of the students. A team teaching approach is used on a 11m1ted

basis and guest instructors from various dlsc1p11nes and places of

employment enrich the program Current audiovisual Jnstructlonal materials
on various topics of course content are used in the classroom: The

Community Service component of the program is an item of hlgh 1nterest as

students volunteer a minimum of 25 hours worklng in a hospital, nursing

home; or other agency.

Teachers are given an opportunlty to teach subject matter and relatc .

1ssues whlch are of comr-11¢ng 51gn1f1cance in our soc1ety From thIS

subJect matter w111 help to prevent soiie of the human problems students

experience now and in the future. A11 reachers involved in the program to

date have written curriculum, assisted in determining the evaluation

design; selected laboratory materials, and have taken part in the

instructional process in some way. The wrltlng team made the program

transportable, so that tedchers who adopt this program in the future can
assume the role easily.

COMMUNITY BASED CURRléULUM

based They also developed video tapes of classroom 1nstructlon by experts

in science and social service fields; leading to & library of current

Casette/tapes on specific curriculum topics such as the Prevention and

Causes of Teenage Suicide. The basic written 1nstructlona1 materials for

the program are the Teacher Curriculum Handbook and the Student Curriculum

Handbook developed by the 1nvolved staff in two summer teacher workshops .

They also use the textbook, 'The American Fam11y Llfe Styles in a Changing
Society,;" as a supplemental textbook during presentation of the Social

Institutions component of the program: Priority One Environmental

Materials from Union Township, New Jersey, supplement the Hnman Ecology

Student Curriculum Handbook during the presentatlon of the Physical
Environment component of the program: This program has been nationally

validated by  the u: S Office of Education. _ Twenty  modern

filmstrips/casette tapes on a variety of curriculum related topics e.g.
"Dealing with Stress," "The Good Marriage;" '"Suicide: Causes and

Preverition," "Today 's Family: A Changing Concept, " "Genetics: How Life
Remmakes Life," "Preparation' for Parenthood, " "jo I Warit. to be a Parent?

- o T T S P

Now? Ever?" are 1sed as well. These audiovisual materials are published by
SUNBURST COMMUNICATIONS, Pleasantville, N.Y. Video equipment has 7been

borrowed and used to develop tapes of guest lecturers, ”pregentlngiia

specific area of expertise and addressing a particular topic in the
curriculum.
The Communlty SerV1ce component of the program provides an opportunlty

condition by volunteerlng their t1me working in & human service agency in

the community, The sequefice of instruction begins with a student

114




self-inventory where studeiits attempt to answer tlie questions, Who am 1?
and What do 1 uant to be? ‘Then; the student rcaches out to his immediate

associations in school; his peers: Here students examine arnd improve their
human relations skills:

In the third and fourth sequences students focus on the phys1cal and
psychological development of the human wherein they develop knowledge

skills, attitudes; and insights about the so called norm or average
develéﬁmental bcnch marks for tne major stages of development Students

then relate them to their own development: Prevention of physical and

cmotional handicaps is empha317ed 77777 - 7
In the fifth sequence; students study the influence of social

institutions, marriage. lamily, and religion on human development and

self-development. In the sixth sequence; students learn about the

influence of the physical environment on the development of bumans, e:g:

air and water pollution; land usage;, and energy usage. Lastlv, the student

reaches out to help neighbo-; through volunteer service in a human service

community agency. Within a seven day cycle, Human Ecology meets six of
seven days in & 52 minute period. It is an '8 week semester course.

CURRICULUM HANDBOOK FOR TEACHERS
TABLE OF CONTENTS
I. Introduction

Ratlbnale/Goals 2 days
Historical Development

Ii. Self-Inventory

Who Am 17 o i day
What Do I Want To Be? 2 days
What You May Want To Be? 4 days
Human Relations in the School o
What? Why? How? 3 days
III. Physical Development
Passages ) 2 déys
Embryonic Development 2 days
Developmental Handicaps 2 days
Human Genetics 5 aaYs
Objectives 1-4
Ubjectives 5-8
Objectives 9-12 o
Human Genetics Evaluations 1 day
IV. Psychological Development
Values Clarification 2 days
Effects of Drugs 1 day
Effects of Alcoholism on the Famlly 2 days
Motivation 2 days
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Abiiormal Beli vior 3 days
Abnormal Behavior 1 day
Suicide 2 days
Stress 3 days
Psychology Evaluation 1 day
V. Social Institutions
Pretest
Family Terms and Functions day

Family Functions
Family Tree and Roles
Womern- and Work
Family Relationships

Marriage

Divorce

Social Agenc1es and Institutions

[o%
o]
]

Vi: Environmental Factors

Environmental Pollution 3 days
Population Explosion 3 days
Energy 6 days
Land Use 3 days

VII. Community Service

VIII. Bibliography
EVALUATION

The program is evaluated dIrectly through instructional objectives

stresa;pg Eﬁeﬁuse of kmnowledge to improve the quality of living. Students
are evaluated in a traditional manner with four major _tests; a final

examination, teacher observations and community service volunteer activity
all being used to devise a traditional "A" thru "F" grade. An evaluation
form is used by the community agency supervisor to help evaluate the
students' community service experience. Pre and post evaluative data is
available in terms of results from tedcher made tests. The collected data
initially indicates that the studenits are achieving the objectives of the

Human Ecology program. Data currently is being collected within the

dimensions of & qu&dsi- controlled research design. As part of the

district-wide teacher evaluation program, teachers are formally observed

every year, and formally observed and evaluated by the principal or

dssistarnt principal every other year:

Students of Brandywine HIgh School usually rank first in the state on

comparative California Achievement Test scores and rank first in the state

in public school National Merit semi-finals. Changing the formal

evaluation system for the program to better reflect the instructional

outcomes and needs of the program is in progress. The formal evaluation

system is being developed by the research and evaluation department of the

€ollege of Education,; University of Delaware. It is hoped that the planned

evaluation system will be useful to all.
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MAINTAINING THE PROGRAM
, Theé School priﬁcip41s of twe of the four high schools in the district
have approved the inclusion of tutne program in the curriculum of their

school. The principals serve on the program planning committee which atso
coiisists of the originator/district coordinator; the in-school teacher
coordindtor, and other involved tcdcher personnel. The Superintendent

supports the program by assigrning a teacher unit to it and the Assistant
Superintendent for Curriculum and Instruction has supported the program by
Hvr approval of 1ntrodur1ng the course 1nto t_hn currlculum of the dlStrlCt

”T'dchers Make It Happen {7 ] ) ,

The follow1ng ~,1gn1f1cant expenses lLave been mandated in the
Aeve looment phase of the progranm: o
- 3 Teacher currlculum/program sumiier workshops $9,000

- Instructional audio visual materials 2,500
- Teacher and Student Curriculum Handbooks ~ 1,000
$12,500

Estimated cost per pupil ($12 500 divided by S
o o 100 students) $125.00
The orlginator and dlstrlct w1de chrdinatcr of the ) program

of the program from the March of Dimes Birth Defect Foundation, orders rew

instructional materials; and piOVLdeS in-service education programs feor

teaching staff. He also processes most of the commug;;g};gggugbout the
program and coordinates publicity and information dissemination on the
program. The in-school coordinator of the program is responSIble to the

principal for most of the operational aspects of the program such as
teaching, implementation of the curriculum guide, and the evaluation
component. A central 91ahhiﬁg committee meets periodically to plan;
develop and assess the extent of program progress. )

The planning group does 1ot see the program goals ,chéhglng
substantlally although they may be more specific in the definition and
evaluation of them: A stronger humanities component may be added to the
overall program: Communlty rieeds are responded to kEy determining community
changes through communications via neighborhood and local newspapers, staff

and commurniity leaders; and resident contacts. ThESE community changes are

discussed by the program planning committee and in teacher workshops: If

agreed,; appropriate changes or revisions in course content or activities

are incorporated into the progrém They also use the NSTA and NABT

Journals which are available in the school 115rary Journails are used in

gaining knowledge in curriculum design; new text information; laboratory

equipment; and keeping up with "Who's Who" in the profession.

) The addition of a Human Ecology Resource Room to house ti.e
instructional resource materials, equipment and sortware is contemplated.
It would also provide space for teacher/student 1nd1v1dua1 and small group
meetings, and 2an office with a phone to effect the implementation of a
Studcnt-commUnlty hot 1;ne of rhuman services. These services would 7be
requested by persons living in the community and would include, for
example, transporting a person to a hospital and custodial care for an
elderly individual on a limited time basis. Also in planning is the
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release of involved teachers oti a bi-noutlily basis in order to carefully
plan, derelop and evaluate the on-going program in cooperation with the
OfIglﬁator/dlSLrlCt coordinator of the program:

The major budget nceds cver the next few years are funds for
Teacher Cur:iculum Workshops for new teachers in the program, instructional

materials; funds for program information dissemination to secondary schoois

located out51de thie school drstrlct, and funds for the conduct of student

workshops on a courty or state level which would focus on Human Ecology

issues;
The team attempts to enlist morc teachers to use the program by

conducting program orientatrorn/deve topment meetrngs with teachers and

principals in high schools. Hopefully; the p-ogram orientation motivates
the participants tc recommend the introduction of the Human Ecology Program
into the curriculum of their schools. 1f teachers continue to maintain

their personal commitment; interest; ard enthusiasm for the program and

continue to demonstrate these qualities in their work with the students

enrolled in the program; there is no doubt the program will grow and
prosper. Changing from a semester co 'rse to a full year course and a
required course for graduation would really be part of the program's hopes
for the future. o S , o

As the program chanves, it will te enriched by students taking a more
active role in planning implementation of new additions to the program.
For instance, -~tudents can implement a hot line of human services and
§tﬁdéi’it 6*iéﬁtéd Hﬁiﬁéi’i Et:blbg? WerShdpS bi'i important human e'c'o'l'o'gy iSSﬁéS

commitment and r1nanc1a1 support for the program coupled w1th a sharp
reduction in the comm1tment and enthus1asm demonstrated by teachers

Well All of these aspEcts are cruc1a1 and necessary for the continued

success and effective deveiopment of a human ecology program: It functions

as a freac electrve, therefore, the quality must be maintained; or the

students will not elect the course.

TRANSPORTABILITY

The crucial elements in trying to establish the program in a new
school are a thorough program orientation of administrators, including high
school principal; specialists responsible for curriculum and instruction in

the new school and approprlate teachers Th1s program orientation can be

program 71nc14d1ng rat1ona1e,r goals,” sbjectives, program components,

instructional mode!, curriculum handbooks Overview, bibtiography, program

evaluat1on and budget Sufficient time should be reserved for dialogue and

questions about the program elements:

Ideaily; a new teacher should have college training inm science and

behavrorai studies such as psychology, sociology, and anthropology. 1In

a pos1t1ve att1tude in helping studrats to change their own behaviors. Iy
new teacher should be able to commur.cate to students that they can make a
contribution to improving the state of the human condition. New teachers

must show sensitivity to the nature and extent o: human probléms and a

12¢
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For sofieoné trying to set up tho program; it is recommended that new
teachers be participants in_  program orientation meetings with other
recommiended administrators and teachers in the new school. An absolute

requiremetit in the launching of a new program is the commitment given to
tlie program by the central _administration; high school principal; and

recommended teaching staff{. This commitment must be demonstrated by the
admlnlstratlon (cernitral offlcc and principal) in the form of start-up funds
for the development of the program. Also, the teacher commitment should be

demonstrated by their enthusiasm and willingness to work energetically on
program de\elopmcnt Flnally,ra devolop;no and established program needs a

(oordlnator who w1ll monitor th proaram on a regular bas1s

obJectrves, currlculum prograi components feacher Currlculum Handbook,

cvaluatron system,iuai blbllography, and reviewing and recommending for
purchase various instructional equipmerit and materials. Also included wére

guest presentatxons given to involved teachers on curriculum related

toplcs The more recent role of workshrns has been reV1s1ng the Curriculum
Teacher Handbook and developlng a Student Curriculum Handbook, 1nclud1ng,a

Student Workbook section: In additlon, provision was made for the
continuing education of Involved teachers who benefitted from the
pfégahtatibﬁ of two guest professxonals These speakers were a Genetlc

the Unlvers1ty of Delaware Also on a _recent agenda was a dIalogue and

and the developer (UanPrSlty of Delaware researchel) of the evaluwation

model. The future role of these workshops will include a similar format,
éépétially contrnu1ng education of staff on curriculum topics wrthwran
in-depth approach. In addition, the workshops will include time segments

for the program orientatioii/development for new teachers within and outside
the school district.

CONCLUDING COMMENTS

major studies in Human Ecology 11ke the ones found at Cornell Un1vers1ty

and the College of the Atlantic in Maine. Like these institutions, it is

1mportant that future teachers are educated about the eCOlOgy of the human

in an interdisciplinary model integrating the dxscrplrnes of psychology,

sociology; anthropology; environmental studies; and human deveiopment

Dr. Frank J. Furgele and Dr. Louise Maslin; Assistant Superintendent

for Currlculum and Instruction as well the Director of Secondary Education;

Mr. Jack Vinokur and the principal of Brandywine High school; Mr. Wayne

Von Stotten, approved each aspect of the developing Human Ecology Program

These included rationale, deflnltlons, goals; objectives; and major program

components. ) .

After the Superlntendent contrlbuted a teacher unit to the Human
ucology Program at Brandywine ngh School, the administration of Brandywine
High School; specifically the pr1nc1pal Mr Vo Stetten, approved

1nc]usron of the Human Ec010gy Course in the hlgh school curriculum as a
one semester elective course for a report card grade and one-half crédit.

The course includes the student volunteerlng a minimum of twenty five hours

working in a community service agency:

. k|
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B Teachers 1nvolved iti e%tdblxshrng the program evrdenced kcen knowle
of proposed 1nstructlona] content oxperlenco in teaching many compone

of the program and a per%onal COmmItmentiEu develop the program.
) In addition to the cognitive; community service,; and cléssr
instriuction phases of tie Homan Ecoiogy Program; the concept of Hu

Ecology 1nvolves a gpirit and a %ensxt1V1ty that is éxpréssed””in

quotation, ' 'Every human encounter is an opportunlty for growth. There
no doubt that the course in_ Human Ecology is needed by students to ass
them to function in today's soclety There has always been reccznit

that one miust preserve our resources in nature and Schools have begun

address that area of necd Very 1little effort has been expended
implement educational programs which involve the most precious resourc

humans .
) The Human Ecology program is a unique attempt by a school to prov
instruct16n Whereby students will acquire knowledge; sallls and attltu

enabling themrto become an active force in the improvement of the hu

condition: By proVIdIng new content @ material, _an _expansion _

student-adult contacts; modifications in the organization for inst.uct

and a realxgnment of personnel the Human Ecology program deals with s

critical human problems as teen-age pregnancy and suicide, birth defec
mental iliness; family life, treatment and care of the elderiy,

concerns for the physical environment. The course brlngs together

subjects of social studies; science, and the behavioral sciences (in

Interdrsc1p11nary model) to give Students a ccmprehensibe look at the hu

condicion today and where it &appears headed in the future: This apprc

enables students to understand the relatlonships between people and

world around them. It enables the students to see how peoﬁle, society;

nature relate to_ one another, and how they begin to affect their

well-being as well as the people qround them: It teaches the true mear
of the word H.E.L. P ) Helplﬁg Everyone Liive Productively is the bottom ]

cf Human Ecology in the Brandywine School District.



Chapter 12: EXCELLENCE IN TEACHING BIOLOGY: A CRITIQUE

By

__John E. Penick
University of Iowa

Rodger W. Bybee
Carleton €ollege

and

Ronald J. Bonnstetter
University of Iowa

What is required is the greater use of the natural

environment, community resources; and the students
themiselves as objects of. study

A NEED FOR NEW DIRECTIONS

In Chapter One Rodger Bybee pointed out the need for conceptial

orientations which would avoid the problems of the past and the future.

WiLh these concepts he feels we might then examlne the impact of human

technology on life forms and the human interventiomns wh1ch cause or imay

prevent them. In doing so, we must focus on human ecology as a key element

in our environment. As we focus on humans and bio- socIal Issues, we come

face-to-face with directing our own evolution; or co-evolution as it has
been called )

o Although bio= SOClBl problems affect us daily and most people recognize
1nd1V1duals as part of both the problem and the solution; traditionatl
biology classes rarely go beyond presenting information. This going beyond
is what may well make the dlfference between an optimal future for mankind

being, students must learn how values and eth1cs relate to personal

decisions and social pollc1€s Not only should biology educatlon lead to a

fundamentatl understanding of blolog1cal systems with students understanding

and using methbds of science; biology education must prepare citizens to

make responsible decisions éhoﬁt science related social issues. As Paul

DeHart Hurd has pointed out; '"the over- archIng rationale of the desired

program is a ﬁée of blologlcal knowledge to enhance the understandlng of

This is decidedly at variance with the notion of biology classes beIng
primarily for the training of scientists.
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Bybee's suggestion of a nmew focus on human ecology does ifideed meet
most of the PIOJPLt Synthesis criteria deecmed necessary for c¢xcellence in
blology teachlng (itarms and Yager; 1981). PrOJect,Synthesls résedrchers

emphasized four goals for students; 1) scientific enlightenment, 2) career
awareness, 3) deve}opment of skill in inquiry and_decision making, and 4)
apprec1at1ng bIology in the scrvice of society. Human ecology focuses on

personal needs and broadens our traditional view to include Societdl issues

in blology This biology involves ethics; values, morals, and aesthetlcs

Human ecology emphaslzes cooperative learning among groups and has a new

orrentatxon toward many and varied careers in bioclogy,. health and the

environmental sciences. For the first time we are recognizing that biology
as a discipline has not only a history but a fiuture as well.

In human ecology, classrooms have become experiential before being
experimental. Children are treated first as curiois naturalists, then as

iﬁfafaéa oitizens and flnallv as profess onal biologists in college if

SOME EXAMPLES

The ten exemplary biology programs described in this monograph mirror

many of the qualities, goals, and content suggested in Chapter One. Some
are very specific and others are broad survey courses. But,; regardless of
their sSiuccess at meeting the PrOJect Synthesis criteria they are all

attempting to do something and do it well. In Chapter One Bybee made

several suggestlons about needed aspects of biology courses which Wwould

serve us well in the future: The exemplary biology programs descrlbed in

this monograph have made remarkable progress toward these futuristic and
riecessary goals:

We must qo beyond presentmg information. Biology teaching must consider

values and ethics as related to personal decisions and social policies:

In Cherry Creek; Colorads, the biclogy teachers have taken a team

approach to teaching. blology (Chaper Three). In this team approach they

emphasize social problems, issues, and human adaptations for alternative

futures. While this is & survey course in biology, humankind is a central

focus with values and eth1cs given considerable attention. And it must be

working; the, number of students studyrng biology has increased twenty

percent in five years until 90 percent of the students enroll for this

elective course. Almost 80 percent of those students go on to study

chemistry &s well . . . }
Chapter Seven, the Biology I and II program; is another broad survey

course des1gned for students to investigate and experience basic inquiry in

sciernce: IU,E@?SE two courses students find much of the sScience is related
to sociatl issues and the history of science with act1V1t1es drawn froii law,
rellglon and government Significant portions dedl with values, ethrcs,

positrve attitudes and Values about the enV1ronment Thengo this through

an intensive outdoor experience lasting four days and nights: Living and
working together is an important pdrt of the experience:

P |
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Without exception, these ten cxemplary programs present societal
1ssnox in lnology as prom;uent and noodcd parLs of the currlculum In

prohlems Thcse students are learn;ng that socletal issues do not have
right or wrong answers but that suggestions and actions do have loglcal and
natural consequerices. Most importantly, students in_these programs are

learnIng that these conscquerices come about because of their own actions;

inactions,; or knowledge The Biclogy I and II program (Chapter Seven) has

several maJor activities where students study problems confronting a

traffic engineering problem or issues ifi gefietic efigineering. )
Human Ecology, Chapter Eleven, not only allows students to study

institutions such as marriage; family, and rellglon, bit there students see

psychology as an important component of the study of humans. Human
development and our role Inusoc;ety is studied using role plays and other
non-traditional learning experiences: These students are encouraged to be

1nLrospecL1ve and to relate themselves to the soc1ety about them In d01ng

Whlle the cellular, blOChemlcal or holistic approaches to bIology have

been well received, many of these exemplary programs have made a serious

decision to focus on_ humans as key elements in the environment. In doing
so, they recogriize the impact of humans on the environment and our ever-
increasing ability to direct our own future and evolution. Students

studying biology from a human focus are noticed to be more interested in

blology, are f1nd1ng that blOlOgy is relevant to everyday life, and want to

enroll in more electlve science courses. o o .
Chapter Eieven, the Human Ecology Program, like many traditional

programs presents content in an essential role. Bit, the student role

changes so that students become Inquxsxtors studying populatlons energy

flow; and other aspects of science and biology affecting human development

Students learn to look inward and to consider themselves and their roles

now and into the future through career awareness:

Biology and Health Science; Chapter Ten; is a special program for

students interested in the health sciences. Here; a whole high school is

focusirig the entire energy of its students on the Hhealth professxons

Students have clinical expereinces in a hospital; see first-hand career
alternatives in the health professions; and recognize th%. importance of
humans as well as llnks betweeti humans. ) }

Chapter Six, Stones and Bones, is an anthropology unit for use in

blology, general sciernce, or as a semester long course. This problem and
inquiry centered program emphases an interdisciplinary approach to the

study of adaptation of humans. Students conduct laboratory ifivestigations

about humans now as well as in the past and future. Students use the

information they obtain in making decisions about how humans came to be as

they are, where they are now, and whers they might well be in the future.
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We must consider relations between ecology and the community.

Seventh grade students in Ecology and the Community, Chapter Nine,

lnvestlgate an outdoor site each spring: Then; they study the economics;
history, government, town services and othermfﬁctors of their community.
Finally, they draw parallels between thieir community and the environment.

As eighth graders they teach these concepts to elementary students.
The L1mnology Program described i?, Chapter Four ‘has  students

chemlcal and phys1ca1 tests: These data are then used by a local newspaper

in an environmental newsletter to the public. In addition; students do

publlc awareness Workshops on water quallty This hééVlry f1e1d and

While students tearn the usual classical knowledge of llmnology, 7the;r

focus is on man's impact on the water environment. Students are active in
the community and community members are active in the program. Part of
their success may be measured by the fact that much of the program is grant
supported:

in a similar way the Summer Marine Bioclogy Program described in
Chapter Five uses many professional members of the communlty Students
find that these professionals are involved in managing the environment in a
variety of ways. While studying in fleld locations, students focus on

pollution and man's impact in the natural environment. Their notion of the
community of man expands greatly beyond what they normally would find in a
classroom. o

At Drey Land, Chapter Eight, students see themselves as part of a

community and, while living together for four days and nights; come to
understand that community better:

Lindlearn Biology, Chapter Two; is a holistic and interdisciplinary
course focusing on the quality of human existence in the future. Although

this course follows the New York State Biology Syllabus, it is not lecture-

oriented: The well-organized teacher in this exemplary program is in a

féf jess central position than might be expected. The program is se!f:
paced; designed for individuals or small groups, and teachers expect
students to take much respons1b111ty for learning. Lesspnsggre preplanned

so the students determine the pace, the emphases and the timing of

evluations. _ )
Chapters Four and Flve both empha51zrng aquatIc biology; present a

case for man having control over some aspects of the environment; now and

in the future. In both these programs students come to learn that most

problems in the aquatic environment are a result of human intervention and

that only human interventxon can solve the problem ultimately.

Stones and Bones in Chapter Six ﬁresents most directly the notlon that

man has a long hIstory and; with some care of the environment, can have an
equally long futgre7 7§;; ten of these programs bring students face to fdce
with the notion that there are alternative futures available to them. They

ses these alternative futures as possibilities, but only if they work to

make them happen.

12¢



O

ERIC

Aruitoxt provided by Eic:

In Biology and Health Science, Chapter Ten, students see first-hand

liow human interventiomn can change the future for others. Most of these
Ttndtnts have seen a patient die and seen otliers live as a re sult of the
licalth care thcy receive. How much more clearly can students be brought

tace to faco with their own mortallty and the 1nov1tab111ty of some future?

At the same  time, these students aro learnln& that the quallty of that
future can be modified, controlled and directed.

SOME RECOMMENDATIONS

Exemplary programs go beyond the classroom in help1ng students realize

that education is part of living and that school is a vital part cf the

communlty Human ecoiogy must focus on humans as key elements in the

environment. Now that we are faced with dIrectIng our own’ evoiutton, we

must examine the 1mpact of human technology on 1ife forms and the human

interventions which may cause or prevent them: Butstanding biology

programs must be designed with a strong awareness that most students will

not become scientists; much less profoss1ona1 biologists. With this in

mind;, we need to offer programs proviuing information about careers and

professions in science areas. Students must see how the knowledge of
biology can be used to study and solve current social issues.

We need to have a periodic reformulation of goals for biology
educat:on so that our blology programs can continue to be fresh; useful;
and enduring. Whlle biclogy education should lead to a fundéﬁéntél
understanding of biologicdal systems, it should also lead to an ejually
fundamental understanding of the naturée of sScience and scientists &and the
development of values and ethlcs of the env1ronment

If we can make personal and societal needs a prlmary orlentatlon in
brology education, then laboratories would become a ~ place where

confrontations between students and personal and soe1eta1 problems m

may take
place: Students  can begin making decisions and taklng actionLs rather than

biindly foliowxng paths: Such taboratories perhaps would be more

experiential in beginning classes and more experImentai in the ngher

grades. In essence; in the lower grades we should view the child as a

curious naturalist whereas in the higher grades we would view students as

informed citizens. Only in college biology should we ever consider

"professional biologist" as the theme. When we have achieved this we will
find that we are now preparing citizens to make responsible decisions about
science-related social issues and themselves.

TEACHERS AND INSTRUCTION

Project Synthesis suggested that teachers in a desired bioclogy program

use discussion
not force closure

seek conflicting points of view

relate biological knowledge to individual problems

use group problem solving for conflict resolution

usé communlty resources

ok Kk %

relate to personal needs and social issues.
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Although the programs describoed in this nonngraph require such & teacher,
our owp experience suggests that few tcachers are consistent in these

actions. We suspect the tcacliers themselve need encoliragement and hLlp to
move in this direction. Until they do, these programs @ill not be as
excmplary as we would like.

CURRICULUM

) Whlle these ten programs have made enormous strides in reachlng the
Pr03ect Synthesis goals, they have not gone far enough Often they arve
Stlll tied to a content oriented biology syllabus which emphasizes

cover1ng ground - Only in a few of them are students truly taking

responsibility for their own learang While students may be taking action

in making dec151ons,rperhaps they could make more decisions about their own
learning and not just about how to apply that learnlng B
We are very pleased to see unlts from law, relIglon, and government in

several of these programs and we are equally pleased to find that in most

the teacher's role is consxderably different from that of a traditional

classroom Stxll _students are not worklng 1n cooperatlve small groups as

Students must be evaluated on their ability to use knowledge of
biology in interpreting and reconciling personal and Societdl issues. We
must determine their ability to make rational decisions and design action
plans fof épp1yihg thém to théir bwh énvironments Ultimately; We should

actually take rational 8Ct10n Wlth the1r blologlcal knowledge S
We are very optimistic. These ~ten programs show that biology

educatlon does not have tc be a stale, historical, term1nolog1cal approach

to the study of science but can instead bc made exciting, relevant; and

appropriate to learniers: We have no doubt these ten programs will continue

to grow, change, and evolve.
Perhaps now you shouid reread Chapter One and consider how your own

program mlght take advantage of what these ten have tried. When you insure

that your: own program is evolving,; then we will feel we have truly made a

glant step forward in keeping biology education relevant; useful, and

interesting to our clients; the students. And; as part of that evolutlon

biotogy teaching will become more in harmony Wlth Science as an enterprise,

the disciplines of biology; and social/cultural shifts in the United
States.
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