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This report focuses on three ll-day summer institutes

on "The Impact of Toxic and Hazardous Materials on Humans and the
Environment" conducted for 90 secondary school science teachers over
the course of three summers at Sonoma State University, California.
These summer institutes were all followed up with in-service days
during the following academic year. The third year of the program
targeted mentor teachers or teachers who would conduct an in-servaice
program for their distract. The theme of hazardous materials proved
to be an excellent way of integrating basic science princaples,
recent advances in science, science and engineering technologies, and
the relationship and role of science in society. Twenty-five
curriculum modules/laboratory exercises were developed, field tested,
and critiqued by peers. Field trips were taken to 1l sites to
illustrate specific conc:pts or problems covered in the program. The
gap between the private industrial sector and the educational sector
was bridged with these numerous site visits and opportunities for
tnteraction with experts from industry. A summary evaluation shows
that all of the participants }._ve introduced topics covered in the
institute irto their teaching, and 8l% of their students are
considering careers related to subjects covered in the institute. An
institute brochure is appended. (Author/SM)




ED306911

IMPACT OF HAZARDOUS MATERIALS ON MAN AND THE ENVIRONMENT:
A SUMMER INSTITUTE WITH ACADEMIC YEAR FOLLOW-UP.

DIRECTOR: Dr. Chris K. Kjeldsen, Professur of Biology, Sonoma State

University
US DEPARTMENT OF ED'JCATION
Office of Educational ReE3arch and improvement “PERMISSION TC REPRODUCE THIS
EDUCATIONAL RESQURL .S INFORMATION GRANTED BY
0/{, - CENTER (ERIC) © MATERIAL HAS BEEN
his document has be oduced i j
recewvad ‘:rom the pers;: (’D?D(;rq:nci:ah:rs\ Chrl s K hd KJ eld Sﬂl— _—
onginating 1t .
[ Minor changes hav  been made to tmprov Sonoma State Univ

reprocduction quanty

® PoInts o« view of OPINIONS stated 1 this docu

ment do nut necessarly represent offic.al TO THE EQUCATIONAL RESOURCES
OERI position or policy INFORMA TN CENTER (ERIC) "

oo

BEST COPY AVAILABIF




AASCU/ERIC Model Programs Inventory Prcject

The AASCU/ERIC Model Programs Inventory is a two-year project seeking
to establish and test a model system for collecting and disseminating
information on model programs at AASCU-member institutions--373 of the
public four-year colleges and universities in the United States.

The four objectives of the project are:

0 To increase the information on model programs available to
all institutions through the ERIC system

) To encourage the use of the ERIC system by AASCU
institutions

) To improve AASCU’s ability to know about, and share
information on, activities at member institutions, and

|
|
|
|
[e) To test a model for collaboration with ERIC that other national
organizations might adopt.

The AASCU/ERIC Model Programs Inventory Project is funded with a grant
from the Fund for the Improvement of Postsecondary Education to the
American Association of State Colleges and Universities, in collaboration
with the ERIC Clearinghouse on Higher Education at The George
Washington University.
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TITLE: Impact 2ardous M 1s on Man and the Environment:
A Summer Institute with Acedemic Year Follow-up.

DIRECTOR:  DR.CHRIS K. KJELDSEN, Professor of Biology, Sonoma State
University

STAFF: MR. WILLIAM H. ANDREWS, Department of Science, Petaluma
High School and California State Department of Education.
DR. JOE BRUMBAUGH, Department of Biology, Sonoma State
University
DR. VINCENT D. HOAGLAND, JR., Department of Chemistry,
Sonoma State University
DR. JOHNATHAN RODNICK, M.b. , Un' versity of California,
Sen Francisco, Medical School
DR. ROBERT D. RUBIN, Department of Biology, Santa Ross Jr.
College

PARTICIPANTS: 85 Secondary Schoo! Science Teachers, one Jr. High and
one Elementary School Science Teacher (30 were mentor
teachers who will onduct in-service workshops for their
peers).

FUNDING: NSF. Hewlett Packard-$1,500; PG&E (Pacific Gas and
Electric Company)-$2,000; Unocal-$2,000; Matching and
In kind Support from Industry, Santa Rosa Jr. College and
Sonoma State University.

ABSTRACT

Eleven day summer institutes on "The Impact of Toxic and Hazardous
Meterials on Humans and The Environment™ were conducted for a total of
90 secondary school science teachers, 3¢ participants each in the
summers of 1986, 1987 and 1988. These were followed up with in-service
days during the following academic year (three in the first yeer of the
progrom and two each for the second two years of the program). The ihird
year of the program targeted mentor teachers or teachers who would
conduct an in-service program for their district. We have found that the
theme of hazerdous materials is an excellent way of integrating basic
science principles, recent advances in science, science and engineering
technologies and the relationship and role of science in society. The
progrom was developed based on the assumption that science teachers,
for their professional effectivness, must be exposed to and understand
the expansion of scientific knowledge and technology. A second
assumption was that science teachers were unfamiliar with the
procedures and regulations for handling and storing hazerdous materials in
the classroom

The results of the proqram show that the subject of toxic and hazardous
materials, which is of regional and national concern, is an excellent
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-paradigm for integrating the various disciplines of science, for addressing
‘the advences in science and for meeting the reforms implemented in
science teaching in California. The progrem consisted of lectures and
laboretory activities conducted by the staff and curriculum module
development and testing by the participants. Twenty-five curriculum
modules/laboratory exercises were developed, field tested and critiqued
by peers; a set of these exercises has been deposited at the Lawrence Hasll
of Science and they are availeble for other teachers. The efforts of the
staff were supplemented by guest lectures and penel discussions by
experts, ranging from industry rapresentatives, to a representative from
the League of Women Voters. Field trips were taken to eleven sites to
illustrate specific concepts or problems covered in our progream. The gap
between the private industrial sector and the educetional sector was
bridged with these numerous site visits and opportunities for interaction
with experts from industry.

Each participant received a binder prepared by the staff with selected
reprints, copies of lecture handouts and suggestions for supplementary
reading, curriculum modules/laboratory exercises, numerous handouts
from industry representatives, and CEPUP -Lawrence Hall of Science-
Laboratory modules.

PROGRAM ANALYSIS

A. Overview

The comprenensive pre-planning for the program included recognized
experts from the League of Women Voters, Chevron Qil Cempany, Pacific
Gas and Electric Company, Hewlett Packard, and Unocal, four se sondary
school teachers including e social science teacher, a physician and the five
project steff members. The use of formative eveluetions from the
planning session was & major factor contributing to the
comprehensiveness and success of the program. Another factor was the
participant interest in the subject, the professionslism of the
participants and the rapport established between the participants, staff
and industry representatives. A participant wrote in a letter “the thing
that realiy was outstanding was the camaraderie that existed throughout.
I have attended meny different institutes and special programs over the
years and none of them developed the close associations that this program
has. Of the approximately fifteen institute [at Lawrence Hall of Science)
with which | was 1 involved as an associate director, nothing like this was
ever achieved. Some of the U. C. institutes lested for ten weeks! Even
with the longer period of time we were unable to achieve what you
achieved in two weeks.” An unexpected benefit of the program which may
in part illustrate the success of the program was that our secondary
school mentor teacher, staff member Mr. William Andrews, was hired at
the conclusion of our first surmmer institute by the California State
Department of Education. He has since written and distributed to all

schools in California Science Safety Hondbgok. In addition he has
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conducted statewide a series of seminers for science teachers on the
handling and storage of hazardous materials and coordinated a statewide
“toxic sweep™ for the removal and disposal of hazardous materials from
secondary school classroome.

An additional factor that must be mentioned as an essential ingredient for
the success of the program was the institutional support provided by
Sonorao State University and the cooperation and logistical support from
industry and regulatory agencies.

B. Participont Selection

Thirty participants were selected for each year of the program from
applicant pools that ranged from forty-five to fifty-two applicants. All of
the participants were secondary leve! science teachers except for one
middle school teacher and an elementary school science teacher who was
admitted due to a last minute cancelation.. Three-fourths of the
participants were physical science teachers end one-quarter were biology
teachers. Six of the participants were identified as ethnic minorities, and
twenty-one of the participants were female which made a total of
twenty-nine percent of the perticipants from groups under-represented in
science teaching.

€. Evajuation
The program was a resounding success 8s judged by the participant

formative and summary evaluations (written and oral), comments by
industry facilitators and by our staff's critiques and evaluations. Part of
the success is due to the subject matter which is of immediate interest,
ciuss-disciplinary and has the advantage of a direct translantion and
transfer of science to a societal problem. Another ingredient is simply
the privilege of devoting unencumbered and uninterrupted time to o
subject. Porticipants, upon completion of the program, have all said that
the intensity and rigor of the progrem and opportunity to study without
distractions were important strengths of the institute. Another
recognized strength of the program was the opportunity to interact with
the project staff and industry representatives and to visit places which
ore actuslly involved with the proper storage, treatment and disposal of
hazardous materials or are condurting remedial projents to rectify earlier
errors.

A formative evaluation (written and oral) was administered each year et
the end of the summer phase of our program. We used this as a measure of
the success of the program and also to develop and refine the follow-up
in-service phase of our program Qur analysis of these data are that we
have effectively conducted an ambitious program that has met our
objectives and is on target in terms of teacher needs. The materials and
concepts met the needs of the reforms implemented in science education
as well as objectively meeting an issue that is of public concern.

c.




first-hand experienccs and knowledge necessary for enriching their
curriculum and enhencing their effectiveness in the classroom as well as
objectively understanding & complex national and international issue that
extends beyond science and tachnology into 1aw, economics and politics.

One point that stands out in the staff analysis and critique of the program
is the sense of professionalism that the program erigendered within and
emong the participents. One participant expressed a measure df success
of the program as an - opportunity to feel like and be treated as a
professions! by professionals™ Teachers have few occasions to interact
and reflect on their profession, and progrems such as this are rewarding
as one witnesses the growth and sense of professionalism that develops.

A summary evaluation was administered to the participants at the end of
our finel follow-up session (for the third year of our program this ¥ill be
conducted in Merch of 1989). This evaluation from the first two years
shows that all of the participants have introducec topics covered in the
institute into their teaching and that 812 of their students are
considering careers related to subjects covered in the institute. All of the
participants indicated that they have or intend to continue learning sbout
hazardous materials. It was shown that 82% were definitely more aware
of hezardous material issues in their communities. Ninety-two percent of
the participants have shared the information and curriculum materisls
with their cclleagues. All participants indicated that the institute made
them more aware of the use and safety of toxic and hazardous materials in
their classrooms and at hoine. An overall evaluation of the program by the
participants indicated that 80% ranked it excellent and the remaining 203
ranked it above average.
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Impact of Hazardous Materials on
Humans and the Environrent

A Summer Institute and In-Service
Follow-Up for High School Science Teachers

£ .aoma State University will conduct a Summer
Institute, June 19-jJuly 1, 1988. In-service
follow-ups are scheduled for November 12, 1988
and a Saturday in March 1989. Thirty teachers
will be selected to attend.

This is the third year of our program. Based on
previous participants evaluations the program
has been very successful in meeting the profes-
sional needs of science teachers.

The Summer Institute and follow-up are de-
signed to provide the scientific background and
knowledge to integrate the issues relating to
hazardous materials into the participants’ curri-
culum. Participants will be provided with the
conceptual framework, first-hand experience
and knowledge necessary for enriching their
district's curriculum. The concepts covered will
facilitate secondary school educators in meeting
the reforms implemented in science education as
well as addressing an issue that is a regional and
national concern.

Participant Support

1. Stipend of $500.00 for each particivant in the
course.

2. A round-trip travel allowance from the parti-
cipant's home to the course at the rate of 22
cents per mile, per day {[maximum of $200).

3. Subsistence (maximum of $350). Participants
living at home may not receive the maximum
subsistence allowance.

© _imount of money awarded (support and
E MC allowance) will be paid in part upon com-

pletion «ithe Summer Institute, and part upon
completion of the in-service follow-up segment
of the course. Support is dependent upon full
attendance and participation.

Description
The Summer Institute and in-service follow-up
are designed to integrate basic science principles,
recent advances in science, and the issues of haz-
ardous materials which are directly applicable to
the needs of science teachers. The program will
consist of taculty lectures, presentations by in-
dustrial scientists, discussions, site visits, labo-
ratory experiments and the develorment of
techniques that will faciitate transfer to col-
leagues within the participant's district.
The objectives of the program are:
1) to address the issues associated with hazard-
ous materials, their production, use, dispersal,
reccgnition and disposal as they relate to
human health, ecological systems, industriai
and agricultural needs and the regulatory pro-
cesses. Spacific topics include:

a} ecological principles;

b} methods of detection, analy.is and assess-
ment of the risk of hazardous materials
such as:
® pesticides,
® air and water pollution
® heavy metals; and
® nucizar materials.

c) the physiological mechanisms sor the
action and degradation of hazardous
materials oy living organisms; and

d) disposal technologies.

first-hand experiences that provide:

a) the transfer of science and technology
into society;

2
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b} interaction with and uhderstandigg of tte
perspertive of the private sector; ’

c) an understanding of the role of the
various regulatory agencies;

d) a mechanism for peer 2xchange of tech-
niques and experiences which are the
cornerstones for professionalism ir.
teaching; and

¢) experiments that will be transferable to
the classroom.

3) to foster cooperative partnerships ' etween
state an 1 local educational insti‘utions, citizen
groups, industry, cultural institutions and
governmental agencies:

4) to provide science teachers with the knowl-
edge, techniques and methods that will allow:

a) an understanding of the problems decision
makers and managers face in *he appli-
cation of scientific principles and
methods to the assessment of risk and
regulatory responses with regard to
hazardous materials,

b) understanding the limits of science and
technology; and

c) reinforcement of the need for personal
ethics as citizens.

5) to conduct follow-up sessions that stress the
transfer of information to fellow teachers
within each participant’s school.

Credit

Two semester units of upper division credit—
graded CR/NC —may be earned for the comple-
tion of the course, Biology s485. If credit is
desired you must pay the summer session con-
tract fee (tuition is waived). The course consists
of an intensive 13-day program open only to stu-
dents selected by the director and staff.

Eligibility
To be eligible for admission as a participant, a
teacher must have a baccalaureate degree and
have nad at least 20 semester units of basic
science courses. Applicants are expected to be
designated mentor teachers or demonstrate a
commitment to conducting an inservice
workshop withir: the district, to have had a
minimum of three years of high school teaching
Q ence and demonstrate plans for continued
ng in science at that level.
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Highest priority among applicants of comparable
and suitable qualifications will be given to those
applicants who have not previously received
funding for similar programs.

In selecting individuals for participation and
otherwise in th. administration of the course, the
director and staff will not discriminate on the
grounds of race, creed, sex, color or national
origin of any applicant or participant.

Program

Participants are expected to devote full time to
the course. Field trips are required along with
morning, afternoon and evening sessions which
will include lectures, laboratory, field work and
demonstrations.

Sonoma State University is located 45 miles
north of San Francisco and provides excellent
{acilities for study and laboratory research.

Sonoma State University, one of the unineteen
California State Universities, was created by ac-
tion of the California legislature in 1960. Collec-
tively, the nineteen campuses represent the
largest system of public education in the Western
Hemisphere. Sonoma State University offers a
distinctive education in the liberal arts and
sciences. The University's excellent academic
programs, distinguished faculty, close-knit cam-
pus community ard unique environment com-
bine to give students a rich and rewarding educa-
tiona! experience.

The course will be conducted using the class-
room and laboratory facilities of Sonoma State




University. Additional instruction will occur in
the field on a series of field trips in the San Fran-
cisco Bay Area.

With cooperation from industry and regulatory
agencies, the courss will iocus on hazardous
materials and the future alternatives which are
possible. The scientific-technical aspects of naz-
ardous materials will be considered, as well as
the e¢conomic-political issues associated with
hazardous materials. First-haud experience will
te provided by on-site field visits. Transportation
for the field trips will be provided as part of the
course. Because of the large size of the group,
spouses and other non-members of the program
may not accompany participants on the field
trips.

Housing and Costs

Housing: Participants are free to choose their
places of residence for the duration of the course.
A list of local moteis and campgrounds will be
forwarded to participants.

Dormitory facilities are available at Sonoma
State University. On-campus housing can be
reserved by calling the Summer Conterence Of-
fice, no later than June 2, 1988. Teutative rates:
$185.00 per person, double occuparcy room;
$240.00 per person, single occupancy room.
Rooms can only be reserved for the entire 11 day
periodl. Rates include linen and towels. Summer
Conference Office, Sonomna State University,
L§01 East Cotati Ave., Rohnert Park, CA 34948,
~ : 2541.
EMC ohone: (707) 64 2541

IText Provided by ERIC
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Books: Somne printed materials will be provided
and participants may purchase other books and
supplies. A bookstore is located on campus.

Application Deadline
Interested teachers should fill out and return the
attached application form no later than May 16,
1988 tn guarantee consideration. Nctification of
acceptance will be given by May 27, 1988 and
recipients will be asked to accept or decline by
May 31, 1988. Applications should be clearly
identified and returned to the director as early as
possible. For further informaticn or additional
application forms, write to or call’

Dr. Chris Kjeldsen, Director

School of Natural Sciences

Sonor.aa State University

Rohnert Park, CA 94928

(707) 664-2189

Staff

The staff is composed of faculty frc.n Sonoma
State University, Santa Rosa Junior College and
Petaluma High School. Full-time instructors in-
clude Mr. William H. Andrews of the California
State Department of Education and the Depart-
ment of Science, Petaluma High School; Dr. Joe
Brumbaugh of the Department of Biology, SSU;
Dr. Vincent D. Hoagland, Jr. of the Department
of Chemistry, SSU; Dr Chris K. Kjeldsen of the
Department of Biology, SSU; and Dr. Robert D.
Rubin of the Department of Biology, SRJC.
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In addition, a wide spectrum of lectuse and dis-
cussion with authorities from industry, gov-
ernment and universities and colleges will be
utilized to supplement the faculty members' ex-
pertise and present a balanced perspective.

This Institute is made possibie and supported by
ts and ascistance from'
National Science Foundation
Union Oil Company of California (UNOCAL)
H w.tt-Packard
Pecific Gas & Electric Company

\. Santa Rosa

N
SSU2 180
116 *

Petaluma




