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Enhancing Elementary Teachers Compelencies

via [ntegrated, Hands-On Science

UTAH STATE BOARD OF REGENTS
PROPOSAL FOR FUNDS RUTHOR]EED UNDER 4
Dwight D. Eisenhower Mathematics and Science Education Act
J DUE ON APRIL 4, 1994

B. Abstract®
Many elementary teachers have limited science competencies and high science

1 y '€l 1 b 9 pr. . [ H H .y
1. LEGAL APPLICANT/RECIPIENT anxiety levels (1). There 18 a growing awareness of the need to enhance their science

N Center for Integrated Science Education competencies and skills. Science courses in colleges and universities tend to be rigidly
B e i University of compartmentalized into life science (biclogy), physical science (chemistry and physics),
i é”si "t'ﬁ;gn Box 2480 MEB | carth science (geology, oceanography, meteorology, space), or environmental science.
z' r";-,e g i Salt Lake City 1 § There is growing interest in presenting and discovering science in an integrated fashion,
g4 gga‘\tfe!'?.i 0 Code Utah 84112 1 i using key concepits common to all of the various scientific disciplines (2).
Telephone number (801) 581-4379 ] ! : : )
f. Telephons nusbe i i 57 { { The most commeon science courses taken by elementary teachers tend (o be in the
4 I biology, health, or environment areas, Teachers’ science anxiety levels tend to be higher
2. TITLE OF PROJECT: : i for chemisiry and physics,
5 . . -
Enhancing Elementary Teacher Competencies via Integrated Science BEducation j. ! 5 We hu\_.e d!::\'cJO]X’d and imp]crncnlcd a 1!'] huuripscrv.lcc course for e[emcnmr}'
i 1 H i teachers which builds on their interests and comfort level in biology and then extends
3. PRIORITY ACTIVITY AREA: i 1 their biology based observations into chemistry, physics, and geology, We use a fully
: el A e i 2] integrated approach o developing and enhancing core science competencies using a
i3 Gy i % ' hands-on, discovery approach. Our program is called Integrated Science Concepts and
4. NUMBER OF INSERVICE TEACHERS PARTICIPATING: ELEM 150 SECONDARY 1 g2 Themes -- Using Bioluminescence for Inte rated Science Education (3).
. f I I EACHET — 3 i
i | Teachers who have had negative science experiences in their college studies have
5. THE APPLICANT CERTIFIES THAT: Lt L very high science anxiety levels. To minimize their fears, we intentionally chose a topic
To the best of my knowledge and belief, data in this application are true which is never covered in high school or college biology - they have never flunked or
and correct, and the applicant will comply with the assurances listed in _ been humiliated by bioluminescence. The subject and the phenomenon is incredibly
herein. i interesting and motivating. It is so widespread that key concepts in biology can be easily
S e : £ discovered. The light emission is due to chemical processes so many chemical concepts
7 A7 are naturally developed, including much of the Periodic Table. Lightis photons - and
J.D. Andrade, Director Te) ‘(S;g ;‘/L:re}u = thus many key concepls in physics are easily experienced.
(AppTicants typed name and title natu 3
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C. Blankenship 5 additional 5 - ten hour inservice courses in at least 3 different districts, The courses will
(Dean or other official name and title) (Signature] be conducted by J. Andrade, with the assistance of staff and students in the University of
Graduate School of Education

Utah's Center for Integrated Science Education.
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C. Goals and Objectives
Our goal is simply to greatly diminish the science anxieties and fears of about 150
elementary teachers (mainly 4th-6th grade) by using an intrinsically exciting, motivating, R
and generally unknown phenomenon: bioluminescence. Participating teachers will e | | c o U o o -
discover and practice real, hands-on science - they will discover a range of science P a8 &L = A S
concepts and principles - they will see and leam the relations between these concepls - 1 o & et o PElw o ;
they will develop core content competencies in biology, chemistry, physics, geology, and i e g3 EG i
environmental sciences. They will develop a self confidence in their ability to do science. ! o2 ed e SF50 o o
They will receive a set of materials to use in their classroom which will allow them to it E 3T L o tn cmO
involve their students in similar discovery and content development. We expect the 3, e W moE
experience gained in this project to form the basis for a larger proposal to the National i SLSu= =T
Science Foundation's Teacher Enhancement Program, to be submitted in late 1994. 1 o£ S5 i = @
O - ] w
! ~oEa 2E5
D. Proposed Activili - S g @
\ sed Activities 1 | o
| p s
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Figure 1 shows how bioluminescence is connected to many key topics in the 1 e 2w =] n 2 e
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~ We do not intend to cover all of these topics in one 10 hour inservice! The 1 e S E H < 28 o E e2wo
selection of topics depends in part on class background, interest, questions, and ' SvSEGHG LS SSo s =5
discussion. Science is learned best when the learner is interested and motivated. The S8eaSs > cE EsmcZ|8E°
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TABLE |
1993 - '94 Inservices

The Center for

Integrated Science Education

(CISE)

University of Utah, 2480 MEB

Phone: (801) 5814171
E-Mail: JDANDRAD@CC.UTAH.EDU

SLC, UT 84112

FAX: (801) 5855361

B o3m i E W
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Mam Lisonbee: (801) 5853128  Eric Stroup: (801) 581-8611 Mary McDonald (801) 5814171
1993-"94 Inservices on
Integrated Science Concepts and Themes
Dates Time Location Coordinator District
Jan. 15-16,'93 | Fri. 4:00-7:00 pm Tooele High Schoal Joe Trujillo 355-4740 Tooele
Sar: 9:00 am - 3:00 pm Bob Young 833-1961
Jan 22-23,'93 | Fri. 4:00-7:00 pm Tooele High School | Joe Trujillo 355-4740 Tooele
Sat: 9:00 am - 3:00 pm Bob Young 833-1961
Feb. 16-18,'93 | Tues, Weds, Thurs Roy High School Brett Moulding Weber
3:30-6:45 pm 2150 W. 4800 8., TT44922, 7314564 h
Roy, 84067
Feh. 26-27,'93 | Fri. 4:00-7:00 pm Tooele High School | Joe Trujillo 3554740 Tooele
Sat. 9:00 am - 3:00 pm
Mar 4, 11 4:00-730 pm Amer. Fork Jr HS Lynn Haskell 756-8477 |  Alpine
Apr. 1,'93
Apr. 15-16,'93 | Fn. 3:30-6:30 pm Granger High School | Nola Ostroff 268-8530 | Granite
Sat. 8:00 am - 3:30 pm | 3600 W 3600 S
Apr. 20-22,'93 | 4:00-7:30 pm Farmington Elem LaMont Jensen Davis
451-1251
Scpt. 25, '93 Sat. 3:00-12:00 Weber State R. Vincyard Weber
0ct. 9-10,93 | Fri. 4:00730 pm Orangeville Roma Powell —
Sat. 8:00-4:00 687.9846 Enier/
Nov.24,93 | T,W.Thu 400-730 | Park City i School | Pat Homy
Rm 110 & 111 P.O. Box 680310 645-5600 X 120
—Feb11 12 94 | By 4:00-7:39 i Spanish Fodk Medra Kalkt MNebo—
—t=Sal-800-3:00 poy A RaMen, Rl EestieJorganser
Apr. 15.16,'94 | Fri. 4:00-7:30 SLC District Office Darla Motzkus Salt Lake
Sat, 8:00-4:00 578-8256
(Hobe — L — — Castle Dute; Box 120—-Roma Powell 6575646 ey ——
t-scheduled Huntington-B4528—
cFobo ——— — — — 1 Spanish Fork— Nedra Kalk 208-4000——Nebo |
—pkchodiled - 1 - —Histermediate School— | X121
350-5-MninSFR4660
“Tobe Yerdan-Bimmier — JeanWoolam— Fordan-
-sehedmied , }
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We distribute the names and addresses of all participants so that the teachers have
a network of friends and colleagues they can call to share experiences, frustrations,
successes, etc. In addition, they are encouraged 1o call the professional staff at the Center
for Integrated Science Education for help and input.

G. Budget
Personnel Salary
J. Andrade, Project Director 2,000
Technician 4,000
Secretary 1,500
Biology student 2.000
Subtotal $9,500
Benefits 3,135
Materials and Supplies 1,151
Telephone, Postage, and Printing 500
Total Direct Costs $14,286
Indirect Costs (5%) 714
Total Costs  $15,000

H. Assurance Statement

No other funds are available for this praject. The funds requested in the grant will

not supplant any other funds. 9 (
/(A

J. D. Andrade, Director
Center for Ifftegrated Science Education
iversity of Utah

J. Professional Staff

J. Andrade, Professor of Bioengineering and Director of the Center for Integrated
Science Education, will direct the project and personally conduct the inservices. Joe has
been working with integrated science education and bioluminescence for 4 years, He is
an accomplished scientist and teacher and is dee ply commitied to the enhancement of
elementary teacher science competency.

J. Gess-Newsome is the Science Methods Specialist in the Department of
Educational Studies at the University of Utah. Although Julie does not have time to be
directly involved in the inservices, she advises Dr. Andrade as needed.

Ms. Mara Lisonbee will prepare the needed materials and assist Dr. Andrade in
preparing for the courses and in the conduct of some of the sessions. They both have the
ability to cut through science anxieties and fears, to get the teachers to relax, and to have
them enjoy science. They will be assisted by an undergraduate student and a part time
staff technician.




Bio-Sketch
J.D. Andrade

Joe Andrade is Professor of Bioengineering, of Materials Science and
Engineering, and of Pharmaceutics at the University of Utah and is the former Dean of
the College of Engineering (1983-87). Several Yyears ago Joe became increasingly
interested in the issue of science education for the general population. He taught a course
in the Department of Communications two Yyears ago litled “Critical Science
Communication, Separaling Fact From Fantasy, “which was stimulated by the University
of Utah's press release dealing with cold fusion and the public interest which ensued. He
has as strong interest in the science education of journalists and of teachers.

While in graduate school Joe taught high school general science, biology, and
chemistry in a parochial high school in Denver, where the “Science by Seduction™
concept was practiced. Basically, his students had all been expelled from the public
schools, and it appeared that the only thing that attracted their attention was sex. That
became the underlying theme and concept of the life science and biol ogy course, and he
managed to find ways to tie a significant part of a high school biology curriculum to the
general theme of sex,

Joe was also is in a cooperative elementary program when his two boys were in
elementary school and taught 4-6 grade 6 hours a week for 3 years. His wife, Barbara, is
a first grade teacher with some 12 years of teaching experience, and they have worked
closely together in developing experiential modules for elementary students based on the
phenomena of bioluminescence,

Joe recently decided 1o devote a significant portion of his time and career to the
area of science education. He recently established the Center for Integrated Science
Education at the University of Utah, and is working to involve faculty, staff, and graduate
students on campus with interests in science education. He has provided 15 inservices to
local school districts involving some 300 teachers. He and his co-workers have also
presented courses and workshops for Girl Scouts and local nature study groups,

_ Heis an accomplished scientist and engineer with 5 books, aver 100 peer
reviewed papers, and 5 patents. His research group focuses on proteins at interfaces and
Proteins as engineering machines and deviees.

] Joe's interest in bioluminescence began in 1985 when he began doing some
simple “discovery” experiments. Work began in earnest in the Fall of 1987, Protein
Solutions, Inc. (PS]) was established in early 1988 with the goal of developing
bioluminescence for the children’s education and toy markets, PSI has been f unding
bioluminescence work in Andrade’s lab for over 4 years. It was already clear in 1987
that bioluminescence was a real attention-getter and motivator of children and adults,
Andrade’s wile, Barbara, is a first grade teacher. Together, they developed several
demonstrations and experiments.

Joe also serves as Program Co-Chair for the Utah Science Center, a state
Centennial project to develop a discovery based science center for Utah.

e S —————es s
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We will also distribute the names and addresses of all participants so that the
teachers have a network of fnends and colleagues they can call to share experiences,
frustrations, successes, etc. In addition, they will be encouraged to call the professional
staff at the Center [or Integrated Science Education for help and input.

G. Budget

Personnel
J. Andrade, Project Director
Technician
Secretary
Biology student
Subtotal
Benefits

Materials and Supplies 1400
Telephone, Postage, and Printing 500

Total Direct Costs 316,040

ndirect Costs (5%) BO2
Total Costs 316,842

H. Assurance Statement

No other funds are available for this project. The funds requésted in the grant will
not supplant any other funds Y e (S
'] |'/_U' ||‘1. t»
J. D. Andrade, Director
Center for Integrated Science Education
Uhiversity of Utah

J. Professional Staff

J. Andrade, Professor of Bioengineering and Director of the Center for Integrated
Science Education, will direct the project and personally conduct the inservices. Joe has
been working with integrated science education and bioluminescence for 4 years. Heis
an accomplished scientist and teacher and is deeply committed to the enhancement of
clementary teacher science competency.

J. Gess-Newsome is the Science Methods Specialist in the Department of
Educational Studies at the University of Utah. Although Julie does not have time to be
directly involved in the inservices, she will advise Dr. Andrade as needed.

Ms. Mara Lisonbee will prepare the needed materials and assist Dr. Andrade in
preparing for the courses and in the conduct of some of the sessions. They both have the
ability to cut through science anxielies and fears, to get the teachers to relax, and to have
them enjoy science. They will be assisted by an undergraduate student,
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1 June, 1993

Dr. Marc Spencer

State Board of Regents

3 Triad Center, #550

Salt Lake City, UT 84180-1205

Dear Dr. Spencer,

Thank you for your recent letter informing me that the grant we submitted to the
State Eisenhower math and science education program titled “Enhancing Elementary
Teacher Competencies via Integrated Science Education” will be funded at the level of
$15,000. You asked for a revised budget and that is enclosed.

, Thank you for your support of this project. We look forward to providing the
inservices during the 1993-4 academic year.

Please let me know if you need any further information.
Sincerely,

J.D. Andrade, Ph.D.
Professor

cc. C. Blankenship, Dean Graduate School of Education
D. Pershing, Dean College of Engineering
Robert Glass, Director, Office of Sponsored Projects

Encl.

cise
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