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About the Alliance

The Texas Alliance for Science, Technology and Mathematics Education is a statewide, nonprofit organization whose
membership includes representatives from K-12 schools, colleges and universities, businesses and industry, professional
and civic organizations, and government agencies. By fostering partnerships between schools and the private sector, the
Texas Alliance works to:

B improv - student literacy and competency in science, mathematics and technology education; and
B assist teachers in developing curricula with emphasis on "real world" - pplications and problem-solving skills.

For membership and educational program information, contact:

Texas Alliance for Science, Technology & Mathematics Education
Texas A&M University
EDCI, College of Education
College Station, Texas 77843-4232
PH: 409/845.0825 FAX: 409/845-9663

Dr. Robert K. James, Director
Darryil Brandt, Development Coordinator
Brian Walenta, TTIP and Symposium Coordinator
Dwight Bohlmeyer, BTEP Coordinator
Jeannine Kantz, BTEP Coordinator
Craig Wilson, ARSC Coordinator
Eddie Edwards, TENET Project
Kristin Hamm, SALISH Project

The Texas Teacher Internship Program is a project of the Texas Alliance for Science, Technology
and Mathematics Education, under the direction of Dr. Robert K. James, EDCI, College of Educa-
tion, Texas A&M University, College Station, TX 77843-4232.

Funding for «he project is provided by the participating industries. Publication of the curriculum
plans for 1994 was provided by Ranger Insurance Co., Houston, TX.

‘ J




TTIP Program Mission

In 1989, the Texas Alliance for Science, Technology and Mathematics Education began placing
teachers at industry sites as part of its now-successful program, the Texas Teacher Internship
Program (TTIP—formerly Teacher-In-Industry). In the six years of the program, the numbers of
both teacher participants and internship sponsors have increased steadily. Since its inception, over
120 teachers have interned at 42 company, university and government agency sites. With each

teacher affecting an average of 150 students per year, over 52,400 Texas students have been directly
impacted by TTIP to date.

TTIP is a competitive program for science, technology and mathematics teachers who serve as
summer interns at industry and university sites in order to experience "real world" applications of the
subjects they teach. Teacher interns are mentored by a scientist or engineer, and work on a project(s)
for an 8 to 10 week internship period.

The objectives of the program are to:

4 Provide teachers with relevant, timely - ¥~ tion about science, technology and mathematics
applications so they can better pre,. . .dents for the future.

¢ Establish interactive partnerships between industry and teachers—sharing resources and

curriculum improvements, and strengthening state and community networks throughout the
educational system.

¢ Increase teachers' awareness of industry expectations and career opportunities to better inform
and motivate students regarding careers in science, technology, and mathematics.

In 1994, a total of 25 teachers interned at twelve sites. Each teacher was required to develop a
curriculum implementation plan (CIP) which was to illustrate how they would translate the sumamer
experience into the subsequent year's classroom curricula. The Alliance staff provided teachers with
suggestions for developing the CIPs during site visits.

We are pleased with the success of the 1994 program and hope that you find the CIPs helpful in
planning new activities for your students.

For more information on the Texas Teacher Internship Program, please write or call:

Brian T. Walenta, TTIP Coordinator
or
Robert K. James, Director
c/o Texas Alliance
EDCI, College of Education
Texas A&M University
College Station, TX 77843-4232
PH: 409/845-0825 FAX: 409/845-9663

3




Acknowledgements

The Texas Alliance for Science, Technology and Mathematics Education would like to thank the
_program's supporters for providing the opportunity for teachers to experience "real-world" applica-
tions of their teaching fields. Many thanks to the industry coordinators and mentors involved with

the 1994 Texas Teacher Internship Program.

Advanced Micro Devices, Austin
Allyson Peerman
Renee Craft
Mark Harris
Elfido Coss

Harris Co. Medical Society, Houston
Cynthia Bandemer

Shell Development Co., Houston
Patricia Loman
M.J. Pierce

Tenneco Gas, Houston
Barry Morris

Texas Parks and Wildlife Department,
Austin

Bob Murphy

Diana Foss

A. Kimludeke

Linda Kissock

David Klein

Dave Buzan

Texas A & M University, College
Station
Biochemistry and Biophysics
Ed Funkhouser
Jim Hu
Andrew Patterson

Ocean Drilling
Bill Rose
John Coyne
Jack Baldauf

University of Texas Medical Branch,
Galveston

Peter Bowman

Bogdon Nowicki

S. Baron

Rita Patterson

R. Perez-Polo

Brad Thompson

David McAdoo

Robert Safirstein

Ranger Insurance Co., Houston
Jheri Casting




TABLE OF CONTENTS

CURRICULUM IMPLEMENTATION PLANS

John Ellis
James Roe
Jana Deloach
Alvin Denmon
Pshaun Hopkins
Mark Briles

Susan Skidmore
Sandra Peterson
Linda Ray

Jim Telese

Al Barr

Roy Darville
Becky Gullett
Kathleen Jackson
Steven Krupp
Dixie Smith

Liz Troub

PSR

Advanced Micro Devices
Advanced Micro Devices
Harris Co. Medical Society
Sheli Development Co.
Tenneco Gas

Texas A&M University
Biochemistry/Biophysics Dept.

Texas A&M University
Biochemistry/Biophysics Dept.

Texas A&M University
Ocean Drilling Program

Texas A&M University
Ocean Drilling Program

Texas A&M University
Ocean Drilling Program

Texas Parks & Wildlife/
Star Enterprises/ HL&P

Texas Parks & Wildlife
Texas Parks & Wildlife
Texas Parks & Wildlife
Texas Parks & Wiidlife

Texas Parks & Wildlife/
Star Enterprises/ HL&P

Texas Parks & Wildlife/
Star Enterprises/ HL&P

b

15
37
59

75

89

108

116

144

146
156
158
160
170

178

178

A A B kol AN T A LR AL o




Ann Miller - Texas Parks & Wiidlife 242

Frances Beeson - University of Texas Medical

Branch at Galveston 266
Otis Carrell - University of Texas Medical

Branch at Galveston 292
Barry Gray - University of Texas Medical

Branch at Galveston 296
Charlyn Kyles - University of Texas Medical

Branch at Galveston 320
Johnetta Session - University of Texas Medical

Branch at Galveston 342
Donald Van Alstyne - University of Texas Medical

Branch at Galveston 364
Laura Wolfe - University of Texas Medical

Branch at Galveston 382

APPENDICES

Intern Information List

1994 Evaluatio.i Information




TTIP
CURRICULUM IMPLEMENTATION PLAN

Abstract
NAME: John Ellis
INTERNSHIP: Advanced Micro Devices, Austin Texas
SCHOOL.: Del Valle High School. Del Valle
PRIMARY |
SUBJECT: Industrial Technology - Production
ACTIVITIES: Ice breaker with the whole class

Divide class into groups
Manufacturing exercise
Quality control exercise
Evaluations as a group
Field trips

Guest speakers

SUMMARY: In the semiconductor manufacturing industry, working in groups
is part of the job. The objective of the activity is to simulate a
manufacturing facility and have students work in groups to
produce as many products as possible in a specified amount of
time. After the groups have had time to work together; introduce
the quality control exercise. The objective of this exercise is to
produce as many products as possible with as little defects as
possible. Both of these exercises cover two very important goals
of industry; one being teamwork and the other is producing a
quality product which increases profits.
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CURRICULUM IMPLEMENTATION PLAN

OBJECTIVES:

1. Students will be able to establish a foundation for
structured teamwork.

2. Students will be able to use reading and writing to
develop their goals as a team.

Students will learn how to communicate effectively.
4. students will learn responsibility and leadership skills.

w

SETTING UP THE ACTIVITY

To inuroduce this activity to the class, start out with
the ice breakers provided. Make a transparency of the
"common terms and phrases" sheet. have the students try and
figure out the meaning of the pictures. This activity will
increase the students self-esteem as they figure out the
answers, therefore improving their motivation.

Explain to the class that they will be working in groups
to manufacture a product called a truss. The product
specification sheet will be passed out when the groups are
divided. Each team will need to write down their goals that
they want to accomplish as a group. Each team member will be
assigned a job title and salary. The instructor may act as a
manageyr, assigning jobs, overseeing production, and setting
the production goal. The objective of each group is to
produce as many trusses as possible withi~ the allotted
time. They are to learn their jobs and write down their
group goals. Pass out the product specification sheet,
scissors, tape, prototype, and 3X5 cards.

As the students start working in their groups, they
should begin working out their processes and assigning jobs
(folder, cutter, tape, inspection, etc.). Have the first run
last five minutes. The procedure maybe repeated until the
group is able to reach their production goal. You will be
able to see improvements with each production run, and the

group will become more united as they learn how to work with
each other.

After several runs increase the number of trusses
produced without defects. When better quality is demanded,

the group will start to develop better ways to produce the
trusses. '

As a manager you will want to keep a tally of the number
of trusses produced, the number of trusses that have
defects, the number of trusses that you inspected that had
defects. Record the number for each run on the chalkboard.




CIP

Before the groups disband, have the group answer the
following questions:

1. How well was the group able to work together ?
2. How well did your group perform?
3. How well did you perform for the group?

Explain to the group how critical it is in industry to
produce quality work. Review with the class the number of
trusses you found defective. This would represent the number
of defective products the customer would buy. Resulting in
the number of dissatisfied customers your company would have
to make happy; not to mention the number of people they are
going to tell. The goal of every business should be zero
defects and 100% customer satisfaction to insure maximum
profits.

To evaluate the project, have each student write a one
page essay on how to produce trusses with zero defects.
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Give

A.

B.

Job Description and Salary

Folder - Fold card stock according to specs.
20k/yr
Paper cutter - cuts card stock according to specs.
20k/vr
Tape/Assembler - cuts tape and assembles trusses
25k/yr
Inspection/Team leader - Inspects each truss accordin
to specs :
3Ck/yr

SUPPLIES

each team the following supplies:
A stack fo 3x5 cards

Scissors

1 roil of masking tape
Prototype

Ruler

Pencil
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GOAL SHEET

1. How many Trusses will your group produce

correctly?

2. How many Trusses can your group produce in five

minutes?

3. How can your group improve production?

PRODUCTION PERFORMANCE SHEET

Group*

#of Products # of Defects

* of Defects

Produced

found in groups

Manager !

found
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Product Specification Sheet
Pattern used to produce phototypes:

This should produce a square tube 3x1.25x1.25
use 1 piece of tape 3in. long x.75"
wide to seal the tube
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Insert the triangle tube inside
the square tube to produce a truss.
This should produce a triangle tube Secure the triangle tube inside the
use 1 piece of tape 3in. long x.75" Sgggie-ffube using two pieces of tape
wide to seal the tube : -2 on each end, and attaching tc
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MIND BENDERS

“COMMON TeERMS AND PRRASES

ANSWERS:
1. Upside down pineapple cake.
2. Jack in the box
, _| 3. He's beside himself.
s({ddeautrd cke| bjackox the's/himselt
1. 2. 3.
v 4. Square dance contest.
5. Easy on the eyes.
d anc
T e EZ 0 6. Touchdown.
S C 111 C
b.e T n o S. 6. h
once R 7. Good afternoon.

- ; 8. Once upon a time.
noon  good 2330 G RO,%IE I 8. Ring around the rosie.
7. 8. 9.

T first
0 wear nost 10. Downtown.
e “Tong most 11. Long underwear.
N most 12. First and fourmost.
10. 11. most
T By
o
o mth | |
| EQNALG cry 13. Can't get a word in edge wise.
9& : cry 14. Backwards glance.
13. 5| 14. 15. €TY 15. Moth balls.
g cycle
é cycle dice dice | 16. Aluminum siding.
3 cycle 17. Tricycle.
16. |17 18- 18. Paradise.
.. .. knee
timing tim ing the ears wet
Iight 19. Split second timing.
19. 20. 21. 20. Neon light.
21. Wet behind the ears.
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RESOURCES

Kathrin Brewer

Operations Facilitator

AWFD systems Integration

Advanced tticro Devices

5204 E. Ben White Bivd.

Mail stop 568

Austin Texas 78741 ‘
512-602-5153

Elfido Coss

TQD Engineer
Advanced Micro Devices
5204 E. Ben White Blvd
Austin Texas 78741
512-602-5153

Greene, Brad. (1991) Self Esteem and the Quality School. The
Quality School Consortium, Simi Velley, CA .




TTIP
CURRICULUM IMPLEMENTATION PLAN

Abstract
NAME: Jim Roe
INTERNSHIP: Advanced Micro Devices
Austin, Texas
SCHOOL: Del Valle High School
Del Valle, Texas
PRIMARY
SUBJECT: Composite Science

ACTIVITIES: . Accessing the Informational Super Highway

SUMMARY: We hear more and more about the Information Super
Highway. Public schools need to have access to this
information right now and be at the forefront of this
exciting research opportunity. SHort of access, the
teacher or librarian can set up an informational net
of resources locally that students and staff can have
instant access.

RESOURCES: Jim Roe
Del Valle High School
2409 Shapard
Del Valle, Texas 78617
512-389-7381

Mark Harris

Advanced Micro Devices, Test 17
5204 East Ben White Blvd.
Austin, Texas 78741
512-602-4677
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Accessing the Information Super Highway

Teacher: Jim Roe
Mentor: Mark Harris

OBJECTIVES:

1. Allow staff and students access to the world wide network of
available research papers and files much needed for research in
today's world where information is gathering at a quicker pace
than anyone can keep up.

2. Develop instant access to this Information Super Highway.
3. If access is not immediately available, develop an "in house"
Information Super Highway.
* REQUIREMENTS:
1. Hardware Required:

a. IBM or Macintosh computer(s) with a minimum of 2 megs of
- memory. Four or eight megs is even better.
b. A 9600 or 14.4 modem for connection to the Internet and phone line.
c. A SVGA monitor is recommended but not required. A b/w
VGA monitor is sufficient.

Software Required:

a. Windows. for DOS or the MAC envoironment

b. Mosaic or Cello - DOS versions are available from either
of the people listed above (Mosaic requires a program
called Win32s available from the above.)

c. A Winsock - Trumpet is a shareware winsock and is available
from the above people.

Vendors Required

a. To access the Internet, a SLIP connection is required. There
currently is a SLIP provider in the Austin area and more are
coming on line across the state. The fees are around $120
per year. However, if there were sufficient interest from

school districts, TEANet would probably provide this service
if it does not already.

INSTALLATION:

Installation of the software is straight forward for anynoe with an average
knowledge of the computing platform available. Follow the instructions that
come with the software and you can be running in a matter of minutes

(a couple of hours). Use of the software is straight forward and requires no
special skill other than being able to "point and click" with a mouse.

WHAT IT DOES:

Both Mosaic and Cello are HyperText Transfer Protocols (HTTP) and HyperText
‘'readers. They incorporate visuals and sound if such is available in the

file being accessed and your computer is equiped with a visual wiewer and
sound card.

Pt
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With the computer set up correctly, a user can turn on the computer and
the HTTP software will come up on a "home page." This home page can be

a local index of files and the user can then "point and click" to retrieve
the desired document.

Accessing the Internet requires establishing a SLIP connection and the
software explains how to set up a connection.

Once connected, the user returns to the HTTP program and can "point and
click" on a topic of particular interest. The software will then
establish a connection to the site - NO MATTER WHERE IT IS IN THE WORLD!
The connection is almost instantaneous and often is transparent.

Oonce connected, the user will see the "home page," or index of the host
system. From there, the user can "point and click" through several levels of
indexes and quickly pull up a research paper, document, or other information
relating to a desired topic. Host systems are topic specific and are often
state or national repositories of information on a single subject.

The user can read the documant at leisure and can even save parts of the
document or all of it, thus making the old note cards obsolete. Often,
the document will refer to other sources and will be linked using the
hypertext format where all the user has to do is, again, "point and
click." The linked document may be on the host, or another host in
another part of the world.

Research has never been easier and has never been so current. Also,

binary files (non-text) are available using the same software. The world has
just opened up as the different types of information and files available

are beyond imagination. These come from around the world and are free for
the taking by just using the mouse.

ALTERNATIVE APPLICATIONS:

If a SLIP source is not immediately available, then a local application can be
developed. Using text files already avaliable or entered into the computer.

A program called Hyperedit can be used to convert these documents or ‘even
create documents that can be indexed and accessed by Cello or Mosaic.

Various applications can be immediately seen. A classroom teacher can
hyperlink old tests and study sheets for students needing more help, review,
or even make up work. Local school libraries can hypertext many documents

and have them available for instant access for the user.

Once set up, when a SLIP access becomes available, conversion to the
entire world of informaion is available.

CONCLUSION:

Sounds too easy to be true? It is not. The software is shareware and being
improved constantly. While the documentation that comes with the software
is often skimpy, an average computer user can have .this running in a matter
of two or three hours. If Cello and Trumpet are used, the documentation

is quite good and installation is very simple. Using to software is so
simple, elementary students can learn to use it quickly.

The Information Super Highway is now available at low cost and ease of
use.
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NAME:

INTERNSHIP:

SCHOOL:

PRIMARY
SUBJECT:

ACTIVITIES:

TTIP
CURRICULUM IMPLEMENTATION PLAN
ABSTRACT

Jana Bassinger-Deloach
Harris County Medical Center

Park View Intermediate. Pasadena

The Houston Museum of Medical Science

Develop survéy for Harris County students

Administer survey

Tabulate data

Compile data in following report

Organize and facilitate student and teacher focus groups

Compile focus group meetings into reports

Develop a volunteer manuel pertaining to human body digestive
system

Research and compose new curriculum for health and human body

.
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MUSEUM OF MEDICAL SCIENCE
1133 M.D. ANDERSON BLVD., SUITE 400
HOUSTON, TX 77030-28%6

MUSEUM OF MEDICAL SCIENCE STUDENT SURVEY

PRELIMINARY REPORT

PURPOSE.: To find information pertaining to student interest
which will aid in the development of field trip activities.

METHOD: Preliminary sampling was conducted with 431 students surveyed
from various schools in Harris County (Aldine, Pasadena, and
Cypress-Fairbanks schools participated) Some students were
enrolled in summer school programs, while others were attending
year round school. A wider sampling of other Harris County
schools is currently underway.

—

. Students were asked to identify two of their favorite subjects in school. Overall,
students reported that Physical Education was their favorite subject with 185/431
positive responses toward this course. Science was reportedly the second most
favored course with 170/431 positive responses documented. Art came in third
with a total number of 157/431 positdve responses. Math had a total number of
125/431 positive responses making it fourth in the ranking.

2. Students were then asked to identfy their least favorite subject.
By far, Math was considered the subject favored least by the children.
113/431 students chose Math as their least favorite subject. Language Arts and
Social Studies followed with respective negative reactions of 67/431 and 55/431.

3. Atotal of 414/431 students reported that they enjoy learning. This overwhelming
majority dispels the assumption of many teachers that students do not want to
learn. The information was needed to verify that children still have the desire to
learn, even though it is not always in orthodox methods or topics.

4. The second set of children surveyed were asked if they had ever visited a museum.
262/287 stated they had visited an informal learning center.

6. Students were asked if they had ever visited a museum with someone other
than with a school group. 358/431 stated that they had, which conflicts with
existing research information. There is no feasible way to validate if the students
have actually visited a museum with someone other than a school group.




7. Students were asked to select, from a list of possible learning methods, their
preferences for how to learn about the heart. Listed below are the top 6 methods
and the number of pesitive responses each received. Students were encouraged to
list others if one was not available that they enjoyed. Many listed going on field
trips as the “other'.

OVERALL TOTAL POSITIVE RESPONSES (GRADES 3-8) -- N=431

Demonstrations/Using Specimens 350
Experimenting In Small Groups 344
Watching Films 334
Making Models 321
Small Group Act./Discussions 239
Role Playing 215

GRADES 3 & 4 POSITIVE RESPONSES -- N=166

Making Models , 146
Watching Filras 142
Demonstrations/Using Specimens 136
Experimenting in Small Groups 135
Role Playing 88

" Small Group Act./Discussion 82

GRADES 5 & 6 POSITIVE RESPONSES - N=181

Demonstrations/Using Specimens 152
Experimenting in Small Groups 146
Making Models 130
Watching Films 123
Small Group Act./Discussions 111
Role Playing 100

GRADES 7 & 8 POSITIVE RESPONSES - N=84

Watching films 69
Experimenting in small groups 63
Demonstrations/Using specimens 62
Small group activiies/discussions 46
Making models 45
Role Playing 27

*THE FOLLOWING GRAPHS WILL SHOW THE TOP 5 RESPONSES

17 2o




8. Students were asked, in an open-ended fashion, to name three things they would
like to learn about the human body. The most common responses are listed below.

OVERALL TOTAL RESPONSES (GRADES 3 - 8) -- N=431

Heart/Blood 165
Brain/Nerves 162
Bones/Muscles 78
Sex/Adolescence 65
Lungs 48
How the Body Works 37
Stomach/Intestines 35

GRADES 3 & 4 RESPONSES -- N=166

Heart/Blood 70
Brain/Nerves 59
Bones/Muscles 38
Lungs 14
Stomach/Intestines 14
How the Body Works 8

Sex/Adolescence 3

GRADES 5 & 6 RESPONSES -- N=181

Brain/Nerves 81
Heart/Blood 71
Sex/Adolescence 42
Bones/Muscles 29
How the Body Works 24
Lungs 24
Stomach/Intestines 16

GRADES 7 & 8 RESPONSES -- N=84

Heart/Blood 24
Brain/Nerves 22
Sex/Adolescence 20
Bones/Muscles 11
Lungs 10
How the Body Works 5

Stomach/Intestines 5

*THE FOLLOWING GRAPHS WILL SHOW THE TOP 5 RESPONSES

Q 2 (3




9. Students were asked to identify which topics or issues they would like to learn
more about from a list provided in the questionnaire. They were then asked to rank
their positive responses. Many of the students had difficuity ranking their
responses, so only the number of positive responses is recorded here.

OVERALL TOTAL POSITIVE RESPONSES (GRADES 3 - 8) -- N=431

HIV/AIDS Education 317
Drug and Alcohol Awareness 314
How the Brain Works 311
Kids and Stress 298
Family Living/Sex Ed 295
Disease Prevention 287
Environment/Health 257
Effects of Smoking 257

GRADES 3 & 4 POSITIVE RESPONSES -- N=166

Drug and Alcohol Awareness 145

How the Brain Works 144
HIV/AIDS Education 134
Environment/Health 131
Effects of Smoking 129
Kids and Stress 125
Disease Prevention 122
Family Living/Sex Ed 108

GRADES 5 & 6 POSITIVE RESPONSES — N=181

HIV/AIDS Education 134
Disease Prevention 131
How the Brain Works 130
Family Living/Sex Education 126
Kids and Stress 119
Drug and Alcohol Awareness 116
Environment/Health 98

Effects of Smoking 92

no
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TOPICS (continued)

GRADES 7 & 8 POSITIVE RESPONSES -- N=84

Family Living/Sex Education 61

Kids and Stress 54
Drug and Alcohol Awareness 53
HIV/AIDS Education 49
How the Brain Works 37
Effects of Smoking 36
Disease Prevention 34
Environment/Health 28

*THE FOLLOWING GRAPHS WILL SHOW THE TOP 5 RESPONSES

10. The initial surveys showed that "Kids and Stress" was a topic in which
students had great interest. To define what, exactly, children thought of as stress,
the second set of students surveyed were asked to list things that caused them
stress. Because of writing abilities, the younger students (3rd & 4th graders) did

not receive this question in their surveys. Thus far, only 96 students were asked
thiz question.

-- 66 students stated that homework and school concerns are a major cause of stress.

-- 26 students recorded that problems at home cause them stress.

-- Gang violence and peer pressure were mentioned by 30 and 29 students,
respectively, as a cause of stress and worry.

-- A few other responses included are listed below:

* Suicide

* Death of a parent

* Being raped

* Family getting shot and killed
* Being kidnapped

oo
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431 STUDENTS SURVEYED
" GRADES 3-8 |

NUMBER OF FOSITIVE RESPONSES
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Experiment 1: Water — the Water Cycfe

Levei:
Objective:

Tools:

Procedure:

boiling water
1202

Results and
Discussion:

Junior High Schoot
A partial demonstration of now water recycles itself.

* A 12-ounce giass peaker or drinking gtass.

* A round-bottomea glass flask large enougn to fit Iust insige. or to
seal off the top of the beaker or glass.

* Enougn nearly boliing water 1o three-quarters fll the peaker.

* [ce water for the flask.

* Pour the hot water into the beaker or glass. making certain that
the sides are thoroughly wetted.

* Place the flask. filled with ice water. inside or across the mouth
of the beaker or giass. There should be a reasonably tight fit.
aithough it need not seal.

* Observe what happens.

Describe what you see. Even though this is an artificial situation. -
can you compare it to something that happens in nature? What do
the terms evaporation, condensation and precipitation suggest?
How do they occur in nature? Describe what the warm water in the
beaker or glass might represent. How about the cold water in the
flask? And the drops that formed on the bottom of the flagk?
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Experiment 2 — Ground Water

Levei: Junior and Senior High

Objectives: To demonstrate the close interrelationship between grouna and
surface water and the effects of a lowerea water table on a pona or
wetland.

Tools: e Five- or ten-gallon aquarium

e Large diameter glass tube

« Lift pump (a large syringe will do)
¢ Clean sand (wash it if necessary)
¢ Bucket

Procedure: « Cover the bottom of the aquarium with about an inch of sand.

« Place the glass tube in the corner of the aquarium, against the
=L A== glass. Hold it upright while the aquarium is half to three-quarters filled
ey \ with sand. (Take care not to get sand in the tube, which should
protrude no more than half an inch or an inch from the sand.)

| ——

LT
L ;\

’

) —

J * Add water to the aquarium until the water level reaches hait to
two-thirds of the depth of the sand.

« At some distance from the glass tube, dig out some of the sand
until a pond appears.

¢ Using the lift pump or a syringe with a long tip, remove water
through the glass tube, dumping it into the bucket.

¢ Observe the water level in the pond.

Results and More than 90 percent of Florida's drinking water comes from the
Discussion: ground, where it is stored in underground formations called aquifers
which are recharged by rain. ‘Water table aquifers are shailow.
Antesian aquifers are deeper and are confined under pressure by an
3 impervious layer of rock, or soil, such as clay.
_ What kind of an aquifer have you created in the aguarium?
Ground water is pumped through weills to municipal water
g treatment facilities, or in many cases, directly to our homes. In this
experiment, the glass tube represents a well or a welifield. When
water was pumped from your aquifer, what happened in the pond?
K As Florida's population increases, it demands more and more
! : water. Discuss the implications of this experiment for Fiorida’s
surface waters and wetlands. What does the experiment teil you
about shallow ground water, and about surface water in Florida?
What happens in your pond when you pour water back down the
well? Does that give you any ideas about how ground water might be
replenished? Discuss the implications of ‘‘artificial recharge.’’ Where
i would we find the water? What problems might we have?




Experiment 2: Ground Water

Levei:

Objecuves:

Tools:

Procedure:

Results and
Discussion:

A Ak An & e he A S dn kS rh AT A

Junior ana Senior High

To demonstrate how eastiy ground water can become contaminated
and the aifficuity of cleaning it up.

¢ Use the same setup as the previous experiment.

¢ Watercolor paints (a bright color; or mix severa! colors in a paii of
water until you have created a suitably ugly wash.)

¢ A second syringe.

¢ Refill the aquarium with cleanwater to two-thirds the depth of the
sand. Be certain there is water in the ‘‘pond.”’

* Using the second syringe, pollute the ground water by pournng in
a sizeable amount of the paint or paint mixture into the pond (or onto
the surface of the sand on the side of the pond away from the
"well.”” Observe what happens in the pond).

¢ With the pump or the first syringe, draw water ifrom the well.
Continue. Observe what happens.

Discuss the implications of discharging untreated water into surtace
waters or on the land. How quickly did the poliution migrate from the
pond to the well? Consider how you might clean up this ground
water. Try pumping more water out of the weli. (You probably will
have to add clean water to replenish the ground water. Sprinkle it
over the surface of the sand to imitate rainfall.) Keep track of how
much water you add before the water pumped from the weil appears
to be clean again. Was it a larger volume than the poliuted water you
added at first? Discuss your clean up options if there had been no
rainfall to replenish the ground water.

=
:

(FRV)
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i Experiment 4: Water Poliution

l Level:

Objectives:

Toois:

Procedure:

Secehi dise

Results and
Discussion:

Junior and Senior High

To measure the clarity of severat different bodies of water and to
thecrize about causes of unclear water.

» Metal disc. such as a tin can lid (be careful of sharp eages. A
disc also can be cut in a school shop from a lightweight metal, sucn
as aluminum.)

¢ A small amount of black paint.

¢ A small amount of white paint.

e An eye bolt. nuts, and washers.

¢ Heavy string.

* After the disc is cut, paint it in black and white quadrants. (See
ilustration.) This is known as a Secchi disc.

‘/\—\r/\/\d ¢ Drill or punch a hoie in the center for the eye bolt. Use extra
\ washers on each side of the eye boit as needed for weight.

* Tie the string to the eye bolt. Mark one-foot, or for greater
accuracy, 10-centimeier measurements on the string (knots or paint).

* From a dock or boat, ower the disc into a stream or pond until it
disappears. Make a note of the depth.

¢ Lower the disc a foot or two, then raise it siowily until it
reappears. Note the depth. Average the two depth readings to find
your limit of visibility.

The limit of visibility is approximately the depth where photosynthesis
and respiration are balanced — where about 5 percent of the light
that pensetrates the surface is transmitted. The light that reflects back
to your eye from the disc has traveled from the surfacs, to the disc
and back, indicating that the absolute limit of light penetration is
about twice your limit of visibility.

Take readings from several different bodies of water — fast and
sluggishly moving streams, sait water, fresh water, swamps, lakes,
etc. Discuss what might influence the depth that light will penetrate in
each. Sediment in moving water is an obvious cause. if you have a
brown-water stream that drains a swamp in your area, you will note
that the swamp itself can be clear, but that light penetration still is
limited. Why? Is there a relationship between the limit of visibility,
plant growth, or animal life? Are there more or fewer plants and
animals in highly turbid waters than in clear waters? Note how the
Secchi disc seems to change coior at different depths. Why?




Experiment £: Water Poilution

Level:
Objective:

Tools:

Procedure:

Results and
Description:

Junior ana Senior Hign
To see tne effect of excess nutrients on water quality.

¢ Five giass or ptastic containers (the 1arge, clear plastic soft drink
botties. with tops cut off). Each should hoid about 2 liters.

+ Fresh water from a ciean pond or lake. (Tap water may be useaq.
but it should stand in an open container for a day or two so it'will
lose any chlorine added in the water treatment process.)

s Assorted fresh water plants and small animals (algae. water
lettuce. Elodea. Daphnia, freshwater shrimp, etc. obtained from the
pond or take or from a tropical fish store or laboratory supply house.}

¢ Plant fertilizer (liquid house plant fertilizer.)

¢ A hand lens or {ow-power microscope.

¢ Fill each container with an equai amount of water. Number the
containers 1 to 5.

¢ Set container 1 astde. Add the Daphnia or freshwater shrimp to
containers 2 and 3; put the algae. water lettuce or Elodea into
containers 4 and 5. Label the containers with the material they
contain.

¢ Put equal amounts of the liquid fertilizer (diluted to the strength
recommended on the label for house plants) into containers 2 and 4.
(A tablespoon should be enough.) Stir.

* Set all the containers on a window sill and examine them daily
for 3 or 4 days.

After the first 24 hours, what happened to the Daphnia or the shrimp
in container 27 After 3 or 4 days, what happened in container 4.
Describe it in detail. Has anything happened in container 1?
Describe. Examine containers 3 and 5. Has anything changed?
Describe. The experiment may be continued for a week or more.
Describe what happens as time goes on.

How would fertilizers get into our waterways in the ‘‘real’’ world?

Examine the label on the container of house plant fertilizer. Which
of the ingredients are nutrients? What could happen to our streams
and rivers if large amounts of nitrogen and phosphorus escape into
them? List several sources of these materiais and how they might
reach a stream or {ake. How can we keep this from happening?

-CﬁOOoF:D,

e ——
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Experiment 6: Water Pollution

Levei:

Objective:

Toois:

Procedure:

Resuits and
Discussion:

Junior High

To demonstrate how easily water can be contaminated by common
materiais.

* A supply of smali. clean. wide-mouth jars or ptil vials with
watertight tops (the number depends upon tne number of
‘““contaminants’’ you choose).

¢ A larger jar.

¢ The '‘contaminants’’: moderate amounts of such materials as oil
(any kind, from motor oil to cod liver oil), ink. fine sawdust (the
residue from a pencil sharpener, inciuding powdered graphite), loose

tobacco, hard candy, sugar, coarse gravel, powdered chaik, soap,
some dried beans, etc.

* Fill each of your containers with water. Set one of them aside as
a control, :

¢ To each of the remaining containers, add one of the
contaminants. Cover and label each.

¢ Shake each container and observe the resuits.
* Set the containers aside and observe them for a few days.

* After three or four days, shake them up again, then open the
containers and examine them. Dip your fingers in each and rub them
together. (Do not taste any of the concoctions.)

* Mix the contents of all the containers. See what you have now!

Describe what happens to the material in each container. Some will
dissolve into the water right away. Some will float. Some will appear
to mix, then will separate after setting for a while. Some will settie
out. Before the containers are mixed together, each should be
compared with the control that was set aside at the beginning. The
mixture, too, shouid be compared.

The experiment shows what can happen when material that is not
meant to be in water is placed in it. Think of your contaminants as
materials discharged as wastes by a community or industry.

Experiments 7, 8 and 9 show how pollutants can be removed from
water. But, isn't it better to keep them out of the water in the first
place? (When you have finished with those experiments, you might
try the concoction that was formed when the containers were pcured
together to see whether or how much it can be cleaned.)
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Experiment 7: Waste & Water Treaiment

Level: Junior High

Objective: Demonstrate a simgie way that poiluted water can pe cieaned —
througn filtration.

Tools: ¢ A kitchen sieve. a kitchen flour sifter. or an empty can with fine
window screen In piace of the bottom.
* Absorpent cotton
¢ Coarse sand
* Gravel
* A good-sized jar
* Some muddy water
Procedure: » Cover the screen with a thick layer of cotton.
¢ Add an inch-thick layer of the coarse sand.
¢ Add an inch of gravel.
¢ Place your just-built filter over the jar. Stir. and slowly pour the
muddy water through the filter.
Resuits and Watch what happens. Is the water still muddy after it has passed
Discussion: through your filter? Is it completely clean? What situations in your

community might be anatagous to your small filter? Perhaps your city
offers tuurs of the water treatment or sewage treatment plants. Can
you spot where these huge facilities do what you just did but on a
much larger scaie? For this and the next two experiments, you also

might experiment with some of the ‘‘contaminants’’ from Experiment 6.

muddy water

7
d
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Experiment 8: Waste and Water Treatment

Level:

Obijective:

Tools:

Procedure:

Resuits and
Discussion:

Junior ana Senior Hign

To demonstrate another step in the waste or water treatmeni Drocess
— coagulation.

* The jar of filterea water (sull shghtly muady). (If there was no
sediment left after filtration. add a small amount of mud — enough to
add a brown tinge to the water).

e Alum

¢ Clean water

e A cup

* Grind ten or twelve crystals of the alum and dissolve them in the’
clean water 1n the cup.

e Shake the muddy water in the jar, and stir in the alum solution.

* Rinse the cup and add the ninse water. Continue to stir for a few
minutes.

* After about five minutes, let the jar stand.

Describe what happened after the alum was added to the water.
What was formed, and what was its purpose? How long did it take for
the material to settle? Was the water above the settled floc clear? If
you wish and if there still is some color in the water after coaguiation,
you might try pouring it through another (clean) filter as in Experiment 7.

e —————
‘\
-
x e
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Experiment 2: Waste and Waier Treatment

Levei:

Objective:

Tools:

Procedure:

Junior and Senior Hign

Observe the aptity of activategd carbon 10 remove contaminants whicn
pass through a ‘'traditional” sana filter.

¢ Two one-iach diameter piastic woes. 18 incnes iong. (Golf ciuo
separator tubes or PVC pipe.)

* Activated carbon (used in fish tanks). enough to fill one tube.

¢ Clean coarse sand (from experiment 7). enougn to fill the otner
tube.
* Two small squares of cloth (2x2) and two rubber pands.
* A stand. or something that will hold the tubes uprnight.

* Two beakers or small pans to catch the water after it passes
through the tubes.

¢ Cotton balls.
¢ Food coloring.

* Place two or three cotton balls In one ena of the piastic tubes.
The cotton will separate the sand or charcoal from the cioth caps.

¢ Using the rubber bands, attach the cloth squares over the end of
the tube below the cotton balls. These cap the tubes so the filtering
material cannot fall out.

* Fill one tube to within two inches of the top with coarse sand.
Tap on the sides of the tube to ensure that the sand settles.

* Fill the second tube to within two inches of the top with activated
charcoal. Tap the tube several times to ensure that the charcoal
seftles.

* Set the tubes over a beaker or small pan.

* Mix food coloring into one pint (400-500 mulliliters) of water, then
divide the mixture into two containers.

¢ Pour colored water into each tube.

(NOTE TO TEACHER: You might run through this experiment
beforehand to determine the proper amount of food coloring to mix
into the water. it too much color is used, the activated carbon may

not remove all of it. Be certain the carbon is tightly packed into the
tube.)

o
c
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Aruitoxt provided by Eic:

Results and
Discussion:

Is there a difference in the water that comes througn the two wpes?
Descripe it. Why aoes the carbon do a better |op O removing the
cotor?* Is activatea carbon treatment petter suited for wastewater
treatment, or treatment of drinking water before 1t reaches your
faucers at heme?

*Microscopic cracks and crannies in the activated carbon attract and
hold the molecuies of color in the soiution. The sana. on the other
hand. has a hara. relatively smooth surtace wn:ch allows the color
molecutes to slide througn.

coloreg water

@ e

activated coarse
carbon sand




Experiment 10: Air Pollution

Level:
Chjectives:

Tools:

Procedure:

Junior High

Build ang use simpie air pollution (particuiatel detectors.

A.
« Severat giass or plastic shdes or small panes of glass.
¢ Flat stick (lath), 2 or 3 feet long. A vardstick is fine. too.
o Jaw-type clip
¢ Nut and bolt
¢ Vaseline
B.
¢ Yardstick
¢ Paper plate
¢ Thumbtack
¢ Vaseline

A.
« Bolt the jaw-type clip to the lath or yardstick.

e Smear an evenly thin layer of vaseline over the top of the slide or
glass and place it in the jaws of the clip. (A separate slide might be
covered with vaseline and put in a protected space as a “control.”)

« Set the sampling too! outside. (If you made more than one
sampler, set them in areas such as near a street, in a protected
garden, etc. for comparative purposes.) :

e After several hours, or a day of exposure (same time for all

samplets), examine the slides through a microscape. Compare slides
from different locations and from the protected space.

B.
« Tack a paper plate to the yardstick.

* Smear the plate evenly with vaseline.

¢ Hold the plate near the exhaust pipe of a car while it is running.
(With different plates, sample several cars — old and new).

b o
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Resulits and A.

Discussion: Compare the suaes that were exposea to the ar witn the one vou
had protectea. Was tnere a difference? Compare the amount ot
material trappec In the vaseline on siides exposea at aifferent
locations. Can you explain any differences you tind? If you piacec
some slges near wnere Construclion was occurrng. or near roads.
what kinas of poilutants might be founa on each snde?

IE;'there any difference petween old and new cars? If YOU KNOw. is
there a aifference in cars that are purning aitferent graaes of fuel?
You mignt run the experiment with a car as it starts after it nas sat
for a night. and compare 1t to a car that Is 1aling after 1t has warmed
up for a ume. Can you explain any difference? Compare a gasoiine
powered car with one powered with diesel fuel.

shide coverea with vaseine

paper plate attached to yardstick

ERIC : 50
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Experiment 11: Air Poilution

Levei:

Objectives:

Toolis:

Procedure:

High School

To determine wnether the air you breathe contains suspenaea fine
partictes that may sou fabric or other material.

* Small vacuum pump or water aspirator with an air voiume
capacity of about 34 cubic foot per minute.

* Two pieces of 28-mm outside diameter glass tubing. 50-75 mm
long, with 1.2-mm wall thickness.

NOTE: Here. and elsewhere where glass tubing 1s required. observe
proper safety measures by assuring that ends are cut square and are
fine polished to avoid cut fingers.

* A 28-mm diameter disc of window screen.

* Two rubber stoppers to fit the glass tubing, each with an 8 mm
hole in center.

* Two 75-mm pieces of 8-mm outside diameter glass tubing.

* Whatman #44 filter paper — 28-mm discs.

* One-inch wide rubber band to fit snugly around 28-mm tubing. or
one-inch wide masking tape.

¢ Burette stand with a 3-finger clamp.

¢ Plastic or rubber tubing to connect filter to vacuum pump and to
act as a probe to collect outside air.

* Flow meter (or rotameter) of appropriate range or a wet or dry
gas meter if available. A critical orifice oi proper size may be used to
control air flow at the desired maximum rate.

¢ One-gallon glass bottle fitted with a two-hole rubber stopper
containing one long and one short piece of 8-mm glass tubing. The
bottle should be nested in a cardboard hox for safety.

* Small metali or plastic funnel.

Assembly:

¢ Set the screen on tbp of one piece of 28-mm tubing (now catlled
cylinder 1).

* Place a filter paper disc on the screen.

* Place the other piece of 28-mm tubing (cylinder 2) on top of the
filter paper, press the two cylinders together, and make an air-tight
seal with the rubber band or the masking tape.

* Place an 8-mm glass tube in a hoie through each rubber stopper.
Place one stopper in the lower end of cylinder 1 and the other in the
upper end of cylinder 2. Mount the assembly in the burette stand,
with cylinder 2 in the upper position.

* Using plastic or rubber tubing, connect cylinder 1 to the lower tap
on the rotameter or, if you are using one, to the inlet of the other
type of flow measuring device. Connect tha outlet of the rotameter or
other flow meter to the iniet side (long glass tube) of the one-gallon
bottle. (The bottle ovens out any fluctuations caused by the vacuum
pump. It is called a surge or buffer bottle.)

Y
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Quantitative
Evaluation:

« Simiuarly connect the outlet tube from the surge bottie 1o the iniet
tap of the vacuum pump or other source of vacuum.

» Connect a Iong piece of plastic or rubper tubing to the iniet ena
of cyiinder 2. ana pass the other end througn a window. The stem of
the funnel should be Inseried in the tubing that 1S hanging outsiae.
The funnei should hang upsige down to prevent rainwater from
entering the tubing.

Operation:
+ Start the vacuum pump and record the tme.

¢ Measure and record the rate of air flow.

* Allow air to pass througn the filter for two hours. or as long as
required to noticeably darken the filter paper.

* Measure and record the rate of air flow.
¢ Stop the vacuum pump and record the time.

¢ Dismantie. Observe the soiling of the fiiter.

* OPTIONAL: If a photometer to measure the transmittance of light
through the soiled filter paper 1s available, a quantitative evaluation
(see below) of the amount of soiling can be made.

The amount of discoloration on the filter paper is about proportional
to the quantity of solid particles suspended in the air. This makes it
possible to relate the decrease in light transmittal through the paper
to the amount of dirt particies collected on it. The transmittal of light
through the paper will be measured before ard after filtering the air
by piacing the clean filter disc and later the soiled discs against the
photometer window and noting the intensity of light transmitted in
each test.

From these measurements, the optical density of the soiled filter
paper can be computed in terms of COHs (Coefficient of Haze — one
COH represents an optical density of 0.01). The optical density of the
deposit or soiling is the iogarithm to the base 10 of the ratio of the
intensity of light transmitted through the clean fiiter paper to the
intensity of the light transmitted through the soiled fiiter paper. In
terms of percentage, it can aiso be the ratio of percent transmittance

through the clean paper (100%) to the percent transmittance through
the soiled paper.

Therefore: fo cymnder £2
it = logyo 100%
%T 17 rubbss Band VAY metal o plasts tunnel

\

28 mym titer paper s

-
% " 28 mm winoow screen
F

cywnder #1 gass dottie
o
§

YaCwm puho

CcOMugetes D00 Carton
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Where:

o = average liant intensitv transmitted throuan ciean rilter paper

it = ught intensitv iransmitteg througn the souea paper. ara

%T = percent lignt transmitted througn the soied paper wnen ine
light transmittance through ciean paper 1S considerea as 100%

Since 109 15 of 100 = 2.0. we have:
0.D. = 2.0 - 10g %T

By definition. one COH unit equais an optical density of 0.01. Thus.
the numper of COHs represented by the actual 0.D. founa equals
0.0./0.01 = 10C x (2.0 - log %T).

COH unit measurements are usually represented as COHs per
1.000 linear feet of air passea througn the filter paper. The concept of
linear flow. upon which the expression of COHs per 1.000 feet 1s
based. considers that through each point on the surface of the filter a
long stream of air passes and deposits 1ts loaa of dirt particles. One
might think of the sample as a long column of air the same aiameter
as the diameter of the exposed filter paper ana with a volume equal
to the measured volume of the air sampte.

Computations:
® Volume of air = R, - R, (for dry or wet gas meter)
Where:
e R,
e R,

= final reading in cubic feet

= original reading In cubic feet
or. {for rotameter or critica! orifice:
Volume of air = {{F; + F,)

2

Where:

F, = initial flow rate in cubic feet per minute
F2 = final flow rate in cubic feet per minute
t = sampling time in minutes

* Area:
3.14 x d?
4 where d is the inside diamter of the cylinder in feet
feet = mm. x em. x in._x ft.
mm. cm. in.

¢ Linear feet of air:
volume
area = L

¢ COHs per 1,000 feet
(2.0 - log %T) x 100
L/1000

= (2.0 - log %T) x 100 x 1000
L
= (2.0 - log %T) x 10°
L
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Experiment 12: Air Poilution

Levei: ‘ Junior and Senior High
Objective: To show one way to keep odors out of the air.
Toois: * Qilless gas pump (approximately 2 liters per minute capacity.|

¢ Pyrex U-tube, packed with Rascnig rings or glass peaas.
e Beaker to hold U-tube.
* Two fritted bubblers, or equivalent.
* Rotameter or other means of measuring gas f'ow.
* Glass or plastic tubing.
¢ Stopcocks or pinchcocks.
* pH indicator.
* Rubber stoppers for U-tube and bubbler flasks.
* Reagents:
* Odorous material (hydrogen sulfide or mercaptans are
suggested.
¢ Potassium permanganate
» Buffer material, such as borax. sodium carbonate or
bicarbonate.

Procedure: * Assemble materials: see illustration. If fritted discs are not
available, improvise to break up the gas into very small bubbies. (The
smalier the bubbles, the greater the surface area for contact with the

solution for a given volume of gas and the greater the efficiency of
— oxidation.)

:‘:U:?QOOW * Place the liquid that contains the odorous vapor or gas in the U-

tube so the Raschig rings or glass beads are thoroughly wetted.

* Put 900 milliliters of 1% potassium permanganate solution,
. buffered to pH 8.5 with borax, sodium carbonate or sodium
“ms ™t  picarbonate, into one of the flasks.
water
Cise" '+ Put the same amount of distilled water, buffered to pH 8.5, into
' the other bubbter flask.

frtted aisc
* Start the gas pump and adjust the rate of flow to 2 liters per
minute passing through the U-tube; flow through each bubbler flask
will be at 1 liter per minute. By using water or ice in the U-tube
beaker, heat or cool the liquid in the U-tube according to its vapor

pressure so the air stream will be loaded to the maximum with the
odorous gas or vapor.

~
* Observe and record the nature and intensity of the odor emitted
from each bubbier flask.
Results and This experiment demonstrates just one of a number of wavs odors
Discussion: can be removed. Activated carbon also can be used for some odors,

and others can be removed by direct exposure to a flame.
Discuss local factories or other activities such as dairy farms,
sewage treatment, etc. which might need to control odors.




Experiment 13: Fieid Experiment
Level: Jumor and Senior High

Objective: Coliect and study the piankton that make 10 the base of the food
chamn for marine and aquatic organisms.
NOTE: This expenment can be done in either fresh or salt water.

Tools: « One leg of a nylon panty hose or a nylon stocking.
¢ A wire coat hanger or a plastic mik jug.
* Needie and thread.
e Duct tape.
e A vial or small bottle, piastic or glass (one with a ip).
¢ Strong cord.
e A smail fishing sinker.
« A boat and motor (not necessary. but recommended. A rowboat
may be used if you have a strong rower.)

Procedure: « Twist the coat hanger into a ring. Attach the wide end of the
panty hose leg to the coat hanger, using the needle and thread.
Reinforce the stitching with the duct tape. Alternatively, the stocking
or panty hose can be stitched to the milk jug after its bottom and part
of the top have been cut out (see illustrations). .
« Attach strong cord to three piaces on the ring, knotting the string
together a foot or so in front of the net, or tie string to the handle of
the jug.

 Add cord for a towing line.

e Cut open the toe of the stocking, and tie on the small catch
bottle, making certain that the string is tight around the lip.

Resuits and Using the net: Plankton nets can be towed by hand through the

Discussion: water, or can be pulled behind a boat, either one with a motor or
rowed. The net should be pulied fairly fast to keep it off the bottom or
you will collect more than plankton. Smaller nets can be attached to a
flshing rod and reel, cast out over the water, and reeled in. _

As you pull the the net though the water, tiny drifting organisms are
trapped by the net and wash down the side into the catch bottle.

You can study your catch back at school. How many of the
organisms you collected can you identify? What is the proportion of
plants to animals? Can you suggest a reason why this might be?

Discuss the position of the plants (phytoplankton) and the animals
(zooplankton) in the food chain. Discuss the importance of
phytoplankton in the food chain and in maintaining air quality. What
happens to the plankton if a pond dries up? How do plankton reach a
new body of water.

{2
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Experiment 14: Fieid Experiment

Levei:

Purpose:

Toois:

Procedure:

Junior ana Senior Hign

After marking oft a piot of l1ana for getailea fietd study. to assess is
pltant cover ana determine if it 1S gominated by uplano of wetlana
plants.

(NOTE: A. B. ana C may be done inaiviqually or one following tne
other.)

A. Line Transect
* Heavy string (50-100 feet or so)
* Two wooden pegs
* Fluorescent plastic surveyor's tape

B. Belt Transect
* Heavy string (at least twice the amount used in A)
* Four wooden pegs
¢ Paper. pencil and clipboard

C. A Plot Grid
¢ Four pieces of 1” x 1" x 1 meter lathe (note: 1x2 lathe will do)
* Heavy string

Nails

Glue

Small dgrilt

D. All
* Field guides to help identify plants and animals

Note: for each of these activities, it will be more interesting if the area
to be sampled extends inland from a lake, pond, or stream.

A. Line Transect

* Stretch the string between two pegs at the selected site.

* At regular intervals, tie the surveyor's tape to the string.

¢ Count the number of each type of plant that touches the string to
determine the dominant vegetation at the area.

* At each ribbon, collect samples of the plants. or the soit for later
study and identification in the classroom.

* You could run several parallel transects to obtain a more

accurate assessment of the plant cover at a site. Or, you could use
experiment B,

B. Belt Transect
* Mark out a narrow strip with pegs placed to form a rectangle.
* Tie and run a string from each peg, enclosing the rectangle,
* Draw a map of the area, using different symbols to indicate
dominant vegastation, and vegetation zones.

* Inside the belt transect, follow the procedure in experiment C for
a detailed assessment of the plant cover.
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Aruitoxt provided by Eic:

ot e e

ERIC

C. Piot Gria

* Build a one-meter sauare 'rame rom the pieces of |athe. ramng
ana gtueing tne corners sectirety.

« Drill three noies spacec eventy aiong eacn siae of the trame

s Weave the string througn the holes (see lilustration).

* Within your belt transect (see B) or on another piot. lav the gric
on the grouna. Count the totai numper of eacn kind of piant 11 eacn
square and determine the reiative aominance of each.

* Move the frame to an adjoining piot ana repeat. Do this untit you
have compietely sampied the chosen piot.

Resuits and For each experiment. prepare a hist of the kinds of plants in the

Discussion: sampiing area. using the fieldbook. After the plants have peen
identified. determine whether the area i1s a wettand. a transitionat
zone between wetlands and uplands. or an upland. (The piant
identification guice may indicate the habitat preferred by each
species. Of you may wish to consult other references [see appendix.})
Which method of sampling provides the most detaited picture of the
area being sampled?

Schedule a class period to consider the importance of wetlands.
transitional zones. and uplands to such things as wildlife. water
quality, water supply, flood and erosion control, and aesthetics.
Discuss how these sampling procedures might be used by planners
to plan land uses which will have the least adverse effects. or by
regulators to ensure that vatuable resources are protected.

This is an area which teachers may wish to bring in outside
“experts’’ to help the class discussions. Sources include DER District
Offices. city and county ptanning and environmental offices. and locali
offices of any of the other agencies listed in the appendix.
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. TTIP
CURRICULUM IMPLEMENTATION PLAN
Abstract

NAME: Pshaun Hopkins

INTERNSHIP: Tgnneco Gas
Houston, Texas

SCHOOL: Francis Scott Key Middle School
Houston, Texas -

PRIMARY

SUBJECT: Computer Literacy

ACTIVITIES: . To have students explore TENET and Internet
. Have students experience on-line information

systems
SUMMARY: See Attached

RESOURCES: See Attached




TTIP
CURRICULUM IMPLEMENTATION PLAN

Explore the Internet

NAME: Pshaun Hopkins ‘Q. "
. 7

Abstract

INTERNSHIP: Tenneco Gas

SCHOOL: Francis Scott Key
Middle School, Houston

PRIMARY SUBJECT: Computer Literacy

ACTIVITIES:

L 4

Teacher introduces students to the use of personal computers to access information services.

¢ Teacher introduces to students how to use the Internet and/or TENET, the Texas Educators

Network. (TENET is available to Texas educators through direct dial-up.)

+ Students will explore the Kids K-12Net, (KidsNet is a service designed to foster international
networking between children agees 10-15 in more than 25 countries).

Students get experience using an on-line information system. by accessing four different types
of connecticns 1) electronic mail, 2) computer conferencing, 3) interactive Telnet sessions,
and 4) non-interactive file transfer (FTP) sessions.

SUMMARY:

This teaching unit is designed to introduce students to the use of personal computers to access
information services though the Internet. Students will learn the terms associated with using the
Internet. Once familiar with telecommunication terms and signing on procedures, the students
will be able to work as a team, get hands on experiences using the online network, retrieve
e-mail, read the bulletin board, transfer information from online to PC or from PC to online and
computer conferencing. In completing these activities, students will be exposed to oral
communication skills, problem solving skills, critical-thinking skills, and collaboration with
working in groups skills. These exercises will be useful for interdisciplinary learning as students
will be able to apply what they leam in using the technology in their other subjects. Students
will be able to access information from the Internet, but will also be able to take the
information, organize it and present it graphically.

e
61




RESOURCES:

Tenneco, Inc. Tenneco. Inc. Tenneco Gas
Mrs. Susan Yancey Ms. Patricia Hintzel Mr. Barry G. Morris
Corporate Librarian Project Manager Senior Staff Analyst
P. O.Box 2511 P. O. Box 2311 P.O.Box 2511

Houston, TX 77252-2511  Houston. TX 77252-2511  Houston. TX 77252-2511

Elmer-Dewitt, Philip. "Battle for the Soul of the Internet”, TIME, July 25. 1994.
pp. 50-56.

Harris, Judi. "Using Internet Know-How to Plan How Students Will Know":
Mining the Internet. THE COMPUTING TEACHER. May, 1993. pp. 35-39.

Harris, Judi.  "Electronic Treasures by Electronic Mail", THE COMPUTING
TEACHER, AugustSeptember 1992. pp. 36-38.

Harris, Judi. "Telnet Sessions on the Internet”, THE COMPUTING TEACHER,
October 1992. pp. 40-43.

Krol, Ed. THE WHOLE INTERNET USER'S GUIDE AND CATALOG.

Wiseman, Paul. "Businesses logon to Internet's captive computer audience”;
THE HOUSTON POST, Monday, July 11, 1994, p. E-10.

Zen and the Art of the Internet, "A Beginner's Guide to the Intemnet”

OVERVIEW:

[ was invited to attend a network meeting with the Corporate Librarian and the Environmental
Project Manager at Tenneco Inc., to explore how the Internet will be useful conducting research
on environmental issues. The librarian stated that the Internet is primarily used to do research for
the employees on natural gas issues, legal issues, on-line databases, bulletin board systems and
access to other libraries. Businesses are climbing aboard rapidly but are not prepared to have all
their employees use the Internet. Recent statistics show that there are about 30,000 computer
networks, at least 2.2 million computers and 20 million people in more than 70 countries that use

the Internet. Entering into cyberspace allows you to tap into thousands of databases and chat
worldwide with others who are experts on specific subjects.

e
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The Internet was established by the Defense Department in 1969 10 connect the Pentagon with
defense researchers in academia and business in the event a nuclear attack occurred and wiped
out everything. In 1986, the National Science Foundation spurred nondefense use of the Internet
by creating a special network cailed NSFnet. Universities nationwide started using the Internet
which caused an explosion of academic use. By the late 1980's students at universities got
access to the Internet when they enrolled for classes. The educational use on the Internet is

small (10%) as compared to other uses of communicating with colleagues and customers. and
government agencies.

Exhibit A
COMMERGE IN CYBERSPACE

Busnesses are umpne aboard the global web of computer networks calied he Intemat [t gves
businesses access o & uent consumers and bangs together employees in far-tiung offices

Source: Mack LoOOr Networm Wizands, (BM ket user survey,
USA TODAY resaarcn

How companies use the intemet * Business users soar
| More han 25% of computers on e
Commumcating — Communicaong ' !Memetbelong1oU S companies
wih colleaques with @ es G Y regrsiered computers
\ | onthe intemet:
. Jan.: 568,000 !
e o35l AN 500 000 ;
R L 6%
15% ' 500,000 .
. 5% 9% 10% : .
Other , " Educaton /:‘.'

. Forums and news groups , 300,000 | July '91:
Communicatng wih : 144,000 | ;o
sovommon senos | momo G i

t Cie
| oo -%&ﬁrs«w -
574 P I O
‘ ' o MR s
|

o Lt Lgggy |

Garvws News Servce

Use of the Internet for Environmental information has not been established at Tenneco at the
time of this writing. However, they are meeting more and more to discuss how they will start.
We learned that the U.S. Environmental Protection Agency (EPA) has set up an electronic mini
bulletin board that will allow volunteer monitors to communicate with each other via computer.

OBJECTIVES:
1. The students will understand the telecommunication terminology.
2. The students will demonstrate the ability to logon to the Internet.

3. The students will learn how to personalize their sign-on and signature line for online
messages.

4. The students will learn how to retrieve and send electronic mail.

5. The student will learn how to post a question online to other students, how to review and
respond to other student's writings, gather information, compile the information, and
display it graphically using presentation software (interactive Telnet sessions).

o BEST COPY AVAILABLE
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6. The student will learn what arc non-interactive file transters and how to conduct a
FTP session.

Time Period: The following activities are designed for a two-week lesson.

ACTIVITY 1: Students will show their understanding of the terminology by competing
against each other with questions, spellings, and definitions.
Objeciives 1,2 Oral communication skills, problem solving skills, collaboration

Terminology:

telecommunication computer modem

telephone lines protocol baud rate

digital analog electronic bulletin board
e-mail password communication channel
oniine information service odd parity even parity

parity Gopher, Archie, WAIS gateway

dial-up connection FTP ASCIUbinary

There will be two teams, Team 1 will be asked to spell and define a telecommunication term.
Five (5) points will be given for the correct spelling and 5 points for the definition will be
awarded. If the student in succession can not spell or define the term, the next student in
succession from Team 2 will be asked to take over, if the answer is correct, Team 2 will receive
the points. If not, Team 1 will get another chance.

At the end, the Team with the most points will win. The wirner will be the first group of

students to go to the teacher station to go online. Other student workstations (not networked) -
will be using a simulated online information service.

ACTIVITY 2: Students will learn how to personalize their sign-on/off when sending electronic
mail on the Internet and how to use pictograms to further add meaning or intent.

Objectives 3,4  Problem solving skills.

1. Go to main menu on the Internet or in Tenet, according to the online net you are using.

2. Look for the customization menu and select.

3. Follow the instructions for creating a signature file. e.g. user name, electronic address
and extension, Exhibit B.

4, Use* (asterisks) around yo.ur name to box in and set off.




PRH@tenet.edu ol

Key Middle School - [{ouston - -
| k*
v

% o % 3k ok 3k 3k 3k 3k ok Kk kK Kk ok ok B kK K ok ok ok ok K K K K ok ok Kk %k ok ok Kk

5. Use pictograms to further customize your signature, set the tone ,or to express emotion in

the text. Objective 3, Remember, don't use all capitals in your text. It appears as
though you are shouting.

:-) (smiley), :( (madmax), 8>)( Mr. Peabody),
;-) (Winky), :- {0 (astonishment John), or

8 (:-) (Mickey mouse).
When sending e-mail. go to main menu..Exhibit C.

Select send mail.

Enter the electronic address.

© ® N

Enter the subject of your message.

10. You will be given the option to send additional copies to several people, by typing
their addresses in response to the "Copies to:" prompt. Be sure to separate each
electronic address with a space.

11. Writing a new message is similar to replying to a message except that you will need to
know the address of the person you wish to send the new message. (When you are
replying to a message, the electronic address of that person is alresly known and will
appear at the top of your screen). If you do not know the address of the person you are

sending a message, you can locate their address in the User Information menu. Exhibit
D.

ACTIVITY 3: Students will learn to subscribe and post on the Internet (interactive), gather

information from a database and display it using presentation software. Objective 5 problem
solving skills, critical thinking skills, collaboration. Exhibits E and F.

Each team is to choose a topic to research on the Internet. Get enough information to be able to
compile a report using presentation software. (Suggested topics : The production of electricity
has become an environmental conczmn for our society--Should the power industry be
unregulated? (Exhibit G), Who are the customers who request the use of electricity and how
much do they use? (Exhibit H), What are the fuel sources to supply power needs in our society?
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(Exhibit ). (This activity couid be structured so that each team wiil get information on one
main topic and divide into varicus subtopics.)

1. Access the main menu and choose newsgroups.

tD

Scroll through the list for the news or item of interest selected by vour team.

Select "s" for the subscription(s) you want to start receiving.

B

The next time vou log on, your subscriptions should appear.

w

Post your topic interest online and ask if anyone would like to join you in the study.

6. When others begin to read your message, itis vefy likely they will reply, thus, the
approach to studying and sharing information with cooperating classes on the Internet
begins. This is called computer conferencing.

7. To post a reply, select "r" make your comments.

8. The menu will prompt you to make a selection to finalize your comments. e.g. "p" for
post.

"Electronic discussion groups and/or computer conferencing are the most powerful
teaching/learning tools that are available on the Internet. With them , information is more

than electronically accessible; it is created and shared in an internationally cooperative
context.”

ACTIVITY 4: Recognizing noninteractive transfers and how to FTP. Objective 6 problem
solving skills, critical-thinking skills.

1. Toaccess and copy large files of information from remotely-located computers is the
noninteractive session. A noninteractive session acquires full-text versions of books,
historical information, legal, or technical documents. On an Internet site called Project
Gutenberg, a not-for-profit effort, that has as its goal to have 10,000 "electronic books"
available online by the year 2001, it offers: children's books, books for older children and
adults, historical documents, popular poetry, and other reference materials.

2. Have students discuss among their group members what information they would like to
access from the Internet on a topic (the topic may be assigned by the computer teacher

or a topic used could be a part of interdisciplinary learning in which students search for
information another teacher has requested.)

3. Todownload a file e. g. named "C", enter Send C.TXT.
4. Atthe prompt, enter Receive.

5. A menu will appear indicating the start of the file transfer. When the file transfer is
complete, a termination message will appear, along with a system beep. The C.TXT
file can now be found in the directory where the software you are using is located.

6. Atthe PC level enter set Default a:\NEWDIR or cd aANEWDIR.
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I1 the 1ile being downloaded is a binary tife. at the mamrrame ievei, enter SET FILE
T'YPE BINARY (NUMBERS). If the tile t.pe is ASCII (TEXT) enter SET FILE I'YPE
ASCIL

0

After the file type is complete. enter C. This will return the screen to the mainframe
command level.

9. To upload a file enter RECEIVE.
10. Go to the PC level to upload the file to the mainframe. enter SEND C. TXT.

11. When the file transfer is complete, a termination message will appear along with a
system beep. The C.TXT file has been uploaded into the current directory of the
mainframe account. After the file type is complete enter C.

EXHIBITS

Exhibi* B Source: Electronic mail from Class Internet Access

Date: Thu, 11 Aug 1994 08:27:18 -0700

From: RUTKOWSKI EDWARD <LAWCHQ®@orion.depaul.edus

To: Multiple recipients of list <law-lib®ucdavis.edus>
Subject: phone # for Australian Law Librarian‘’s Group needed

To any kind person with a fatter Rolodex than I (or an Int‘’l Encyclopedia of
Asgociations (or who lives in Australia)):

One of our non-wired members needs the phone # for the Australian Law
Librarian‘s Group (ALLG). I have the address but not the phone.

If anyone has it near their fingertips, please pass it along to me.
Your asgistance will be greatly appreciated.

2R N A
/ _ _ A\ lawchg@orion.depaul.edu
Edward Rutkowski /__/ ‘ | A\ 312/939-4764 ext. 25

312/431-1097 fax
/

American Associration of Law Libraries

Ld
!

>
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ERI

Aruitoxt provided by Eic:

S.save rlsena

Internet Access

Flprant ¥

amao»

s onn

Fipil.cct

Flamukevs oo

Folder: INBOX 82 Messages

Get help using Pine
Compose and send a mescage

View megssages in current folder

Select a folder to view

Update address book

Configure or update PF:ine

Exit the Pine program

=z EEE ] £ 2
=~ n- ) X34 =888
EEE-2:3:5 2 i .
E-3] = H 4 H = == H = 53
B2 1 =3 = 2 £ B33 =% EER 2 EE]
Internet Access Menu
Technical Support and Questicns
phone: 300-876-2373
e-mail: helpeclass.org
Hit [RETURN] tc =nter system
---------------------- “f FSpilct Féemuxkeys F~hanqur F9menu
Main enu vi.0
Account Tcols . user Account Tcols
CLASS Info CLASS info and News
Files File Transfers
Games Electronic Entertainment
PINE 3.89 MAIN MENU
? HELP -
[ COMPCSE MESSAGE -
I FOLDER INDEX -
L FOLDER LIST -
A ADDRESS BCOK -
S SETTU? -
9] 2UIT -
Copyright 1989-1993.
? Help P PrevCmd

PINE is a trademark of the University of Washington.

[Foldex "INBOX" opened with 82 messages]

O OTHER CMDS L ([ListFldrs] N NextCmd

Flsave F2send F3print F4ff FSpilot Féemukeys F7hangup

R RelNotes
K KBLock
F9menu N 2:22

PINE 3.89 FOLDER INDEX Folder: INBOX Message 8 of 82 NEW
1 Feb 26 Blake Gumprecht (53,352) Internet Sources of Government Inform
2 Feb 26 Blake Gumprecht (S4,713) Internet Sources of Government Inform
3 Apr 19 Gwen Gregory (31,254) Re: Bulletin Board Systems--what are
4 May 6 Southwesaterxrn Assoc (19,627) (E-Text} Caught in the Webs of the In
S May 19 William L. Goffe (103K) Resources for Economists
+ 6 Aug S BITNET list server ({(5,136) You are now subscribed t¢, the LIBREF-
+ 7 Aug S James Cook (7,513) Re: Information Brokers/ Investigator
N 8 Aug 11 buslib@shrsys.hslc (1,240} Re: information brokers
+ N9 Aug 11 TJ@JIMBM.COM (962) Book on copyright protected movies
N 10 Aug 11 TJeJMBM.COM (988) Book on copyright protected movies
N 11 Aug 11 MAESTROIMAESTRPOST (1,078) Gov Air/Rail service awards wanted
N 12 Aug 11 Barbara Hycnar (2,203) Position Announcement
N 13 Aug 11 MJENSEN@charlie.us (1,379) Shepard's updates
N 14 Aug 11 fclaw001@soll.soli (2,284) Re: Shepard’'s updates
N 15 Aug 11 Proskauer (1,706) Hockey Helmets!
N 16 Aug 11 Mary Tygett (1,447) Ref Question--Annals of Regional Scie
N 17 Aug 11 Dow Chetical Compa (1,332) INS Administrative Appeals Unit (AAD)
N 18 Aug 11 Terry Seale (LIS) (13,471) Re: TAP responds to July 28 West lett
531) N 19 Aug 11 Leslie Morales (1,432) 239.50 Articles
? Help M Main Menu P FPrevMsg - PrevPage D Delete R Reply
O OTHER CMDS V (ViewMsg] N NextMsg Spc NextPage U Undelete F Porward
Plsave F2send F3print F4ff FSpilot Féemukeys F7hangup F9menu W  2:35
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Exhibit D

date: Tte, » Auag
Trom: “.TENNIFER A.
Reply zo:

To: Multaiple rec

Subyect:

Source: Electronic Mail Internet

1994 17:21:13 EDT

HEISE" <:anb@Lelingh.2ZU>
Discussion ct
1pients of i1ist LIBREF-L . LIBREF-L3IKENTVM.

Library reterence Issues <LIBREF-LiK

Fe: information Literacy

introducticn to Intormaticn L:iteracy I <an think
oy the American Librarv Associaticn. DU oweurd

----------------------------- Originar mesSSaQe----------------oooooooaoo.
The best short
camphlet put cut
for distribution to your faculty.
A guick searcn :in Library Literature or ERIC should ruil up a numper or
citations on Informaticn Literacy, which involves making students/patreons

trner

independent and skilled users of informacion.

Jennifer Heise,

Reference Dept. Net: jahb@lehigh.edu Tel:(215)758-3072
Fairchild-Martindale Libraries #8A, Lehigh University, Bethlehem, PA 18015
My opinions are my own. lio one else would HAVE “hem anyway.

"Yet each man kills the thing he loves,/By each let this be heard.
Some do it..with a bitter look,/Some with a Elac;ering word,
The coward does 1t with a kiss,/The brave man with a sword!" . Wilde

Source: Lexis/Nexis Lexis 2000 Research Sofiware

PAGE
DATE: JUNE 23, 1994
CLIENT: BMORRIS -~ THOMPSONVILLE
LIBRARY: NEWS
FILE: CURNWS

THOMPSONVILLE

(OUR SEARCH REQUEST IS:

AND (TEXAS OR TEX OR TX)

LEVEL

1...
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Electric Uty .y week, May 9, 1994
NAEC had one seller and two buyers. The marketer purchased 585,698 MWh from
Niagara Mohawk at a delivered price ranging from $ 15.00 to § 24.45 per Mwh, or
1.5 cents to 2.45 cents per kwh, according to a report filed at FERC (ER94-152)

The purchases at that price range would total from § 8.79-mrll.on to §
13.79-million.

NAEC s0ld most of the power -- 549,949 MWh -- to Northeast Utilities at
prices ranging from $ 15.00 to $ 23.77 per MWh, or 1.5 to 2.4 cents per kWwh. At
that price range, the sales to NU would total $ 8.5-million vto § 13.07-million

NARC also reported selling 35,749 MWh to the New York Power Authority at
pricea ranging from $ 16.50 to $ 20.00 per MWh, or 1.65 to 2.0 cents per kwh.
29 NARC told PERC it has entered into agreements for the sale and purchase of

electricity with Consolidatsd Edison, LGE ‘Power Marketing, and Pennsylvania
Power & Light.

LG&R power Marketing (LPM) urged FERC to ease up on its reporting rules for
powar marketers and give them six months trom the end of each quarter, rather
than 30 days, to file quarterly reports. .

In an application (ER94-1188) filed for market rates and’status as a
marketer, LPM told FERC that a six-mcath reporting lag would provide FERC with
reasonably recent data on LPM’s actual sals while protecting LPM’s legitimate
intersst in keeping commsrcially sensitive information confidential until it has
lost most of its valus to LPM’s campetitors.®

LPM said it intends to market, ag both long-run and short-run noafirm oulk
power, ensrgy purchassd from franchigsd utilities (except LG&R), QPs, and EWGs.
The company said it sxpects, in particular, to market ensrgy availabls from
dispatchabls QFs and eligible facilities {when) they are not being dispatched by
the utilitiss to whom their capacity is dedicated.*

A FERC source said he helieves the commission should review its reporting
requirements for markstsrs, whica he said ars much tougher than thoss for
utilities and slectric wholssale generators. Ths market is stsxrting to changs
very rapidly, even from six months ago,® ths source said, and the potsntial rols
for marketsrs is becoming clearer. For sxample, ths source said, marketers would
Probably play s key rols in ths competitive marketplace envisioned by the
California Public Utilities Cosmission’s restructuring proposal.

If ve at FRP, belisve a competitive wmarket is good, we ehould encourage
marksters,® rathear than putting them at a disadvantage by making them file
quartexly price reports not rsquired of utilities or EWGs, the source said.

b
think we need to look at ths issue again.®

The othsx nsw entry into the power markster arena was C.C. Pacs Resources, a
Fairfax, Va.-bassd enexgy consulting fimm thnt hss spun off & power marketer
that hopes to take advantage of the company’s experience in natural gas
procurement and slsctricity pricing to succesd in ths sarketing srena.

C.C. Pace Enaxgy Services, a division of C.C. pace Resources, said in ita

power.

6% application to FKRC (ER94-1181) that Pace expects to both market and broksvt
8
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Exhibit F- Source: Harvard Business Review Septemeer-wctober (490
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Strategic Choices for Newly
Opened Markets

_ by Joel A.Bleeke

As 1992 approaches, markets are opening not just
in Western Europe but throughout the world. In East-
ern Europe, Asia, and North Amenca, trade walls
that have stood for decades are beginnung to crumble
in the face of political unrest and technological inno-
vation. {n anticipation of these changes, a do-or-die
atmosphere is dnving many European, Japanese, and
U.S. compames to become broad-based compentors.
And in the deal-oniented atmosphere that has en-
sued, aggresstve competitors are often torced to make

. cntcal decisions fast on whether and how to expand

wto uncharted terrawn.

Fortunately, a valuable map 1s available: U.S.
compantes’ expenence with deregulation over the
past ten vears. That expenence shows clearly the
pattern of competitive dynamucs that untolds when
artificial constraints are suddenly lifted and new
entrants are allowed to rush :n. Consequently, it pro-
vides useful lessons not only for markets opemng be-
causeof regulatory changes but also for markers such

’ Joel A.Bleekersadirectorof McKinsey ¢) Companyandco-

leader of McKinsey's Intemational Management Cente:.

icR

| as telecommunucauons, semiconductors, and autos,
i which are becoming global in response to techno-

logical or other disconunwtes. ‘

Perhaps the most unportant of these lessonshasto |

do with time. The U.S. compames’ experience shows

that managers who look only to the years immedi- |

ately surrounding 1992 ~or any other market open- :

|

1

|

I

ing—~will make irreparable mistakes. Becwase the
competitive envuonment changes twice-once when
the market opens and again about five years later—
a ten-year roadmap is essential.

This road map will direct many large competitors
away from their traditional roles as broad-line play- :
ers into new, ruore profitable roles as low-cost en: *

The opening of Europe
may be even more traumatic
than US. deregulation.

|
i
1

trants, focused-segment marketers, or providers of !
shared utilittes. And for many, the map will include

HABVARA AT IKINECL BEVIFW St b ity e 1470

In dereguilated markets, nearty
all new entrants fail,
So do many large competitors.

acqusition acuvity that has already begun, allowing
less time for managers to think through their long-
term game plans. Indeed, the strong alliances that sre
already forming aczoss Europe suggest that the com-
petitive sitatnon may soon be dominated by power-
ful, broad-based competitors holding a series of loczl
oligopolies and making new entry extremely duffi.
cult and costly.

Despite the differences, the U.S. expenience with
deregulation shows how the opening of once re-
stricted markets leads to a new competitive world.
Whether the market is in Canads, Eastern Europe,
Asia, or the European Community matters less than
the competitive dynamic 1ts opening unleashes. And

:n that comDdetitine 9onaiie UDUIICTENTatCy .0
matters 16s$ than the strateric choices thouthilug

| managers make

The Competiiive Dynamics of
Dereguiation

SRyt

Deregulation in the United States began tn 1975,
when the SEC abolished fixed rates for U.S. secunues
biokers. Before long, other industries were coping
with deregulauon as well: airlines wn 1978, trucking
and railroads 1n 1980, banking and telecommiim-
catons at wntervals throughout the 1980s. la every
1ostance, we can see the same set of competitive
dynamics play itself out.

O While the number of new entrants can be stag-
genng, nearly all scon fail-along with maay lauge
existing compeutors. No {ewer than 215 new air
carriers entered the marke: in the ten yearsfollowing
dereguianion, compared with no new FAA-ceratied

third of the new entrants and fewer than half {44%) ot
the exasting corapetitors survived those ten years as
ndependent enuties. Arguably, only two of the new
carriers (Midway Airlines and Amenca West Air-
lines} have distinctive strong franchises today (and
even Midway is suffering inancially as a result of re-
cent expans:on beyond its Chicago hubl. In trucking
the story was much the same. From 2 steady level of
17,000 truckers 1o the 1960s and 19703, the number of
competitors rose to over 37,000 in 1987. At the same
time, more than 72 companies, accounting for over
$2 billion or 16% of industry revenues, shut down
between 1980 and 1982 alone.

O Industry profitability deteriorates rapidly as new
entrants shatter pricing for all compettors for at
feast five years. The surprise is not entrants’ starkly
lower costs. (On average these were 40% to 50% be-
low compeutors’ chiefly because the new companies
carned less baggage such as seniority agreements,
outmoded factones, and expensive distribution sys-
tems.} The surprise is new entrants’ ability todestroy
market pnang for everyone, even if they take only
10% to 15% of total market share. [a the secunues
industry, for example, discount brokers captured less
than 20% ot consumer volume, but they forced a
30% reducuon in market pnices. Prices i the central-
office and PBX-switching, markets fell by 40% to
50%, yet low-cost entrants captured no more than
25% of the total market share.

O The most attractive business seginents oiten be-
corne the least attractive —and vice versa—as com-

BEST COPY AVAILABLE

carriers tn the preceding 40 years. But fewer thanone- -

petstors all [lock to the same markets and cross. .




Exhibit G source: The Rudden Resource - sune 1594

The Chaneing Power Industrv

Old Power Industry New Power Industry

/—\
[PP's/NUG"s

radluoml
Generauon

J

Transmussion

Gas LDC's
Power Brokers
& Marketers

< Distribution j

A / B
/ End-Users k

& Resellers

“Future markets will be composed of unregulated
profit seekers and arbitrageurs seeking opportunities
and making decisions based on pure economics.”
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1993 Electricity Demand by Sector

Exhibit H
T
Commercial 264%
Residential 33.2% :
Other 7.6%
Industrial 32.8%
B, -
Vi As & % of U.S. KWh Sales
| Source: United States Department of Energy
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CONCILUSION:

The opportunity to meet with the professionals on this subject has helped me to recognize that
our students should spend ample time stidying about the Internet. They should be familiar with
all the terms associated with telecommunications and learn to enter the world of information
electronically. The students' next mission once they have entered the Internet is to obtain the
information, they will need to know in order to meet cooperatively, determine through
discussions what is important, conipile the information, and as a final task, to display that
information graphlcally

My entire experience workmg in industry this summer, attending the meetings, and participating
and assisting with the preparation of presentations using Freelance graphics was most valuable.
There were huge efforts of team work among the employees to complete a project or study.

The problem solving involved when using the most recent technology to prepare these
presentations, was a great experience that would not have occurred in the classroom. As a result,
I have grown professionally and will be forever appreciative to Tenneco Gas, my Mentor Barry
Morris, the Technology Specialist, Carole Thurston, their boss Randy Thompson, Vice President
Strategic Planning, and all the other Tenneco employees who had jobs to do and invited me

72
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along for the adventure . T'hanks to ['exas A&M for spearheading this exciting experience and
exposure In the business world.

The internship experience makes a teacher's role in education a much less isolated endeavor. It
is also much more meaningful because it links students, teachers. scientisis, authors, and people
from all walks of life together in collaboration with one another. [ will be able to take what I
have learned back to the classroom and encourage students to choose a high level curriculum
that will provide a high level of skills and readiness for the work force and/or college.



TTIP
CURRICULUM IMPLEMENTATION PLAN
Abstract

NAME: Mark W. Briles

INTERNSHIP: Texas A&M University
Biochemistry/Biophysics
College Station, Texas

SCHOOL: Bremond High School
Bremond, Texas
 PRIMARY
SUBJECT: Biology
ACTIVITIES: . Making cell media
o Sterilizing and sterile techniques
J Growing bacteria for scientific study
o Estimating population of bacteria
o Enculating technoques
SUMMARY: The student will be able to demonstrate proper

technique when working in a biological research
laboratory. Focus on skills such as: sterile technique,
the use of incubators and autoclaves, and how to
improvise and create a "home-made" mini-lab using
inexpensive materials found at home to replace
autoclaves and incubators.

RESOURCES: See Attached.

9i
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NAME :

INTERNSHIP:

SCHOOL:

PRIMARY SUBJECT:

ACTIVITIES:

SUMMARY :

RESOURCES:
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Mark W. Briles

Texas A&M University, Biochemistry/Biophysics
Bremond High School
Biology

Making cell media

Sterilizing and sterile techniques
Growing bacteria for scientific study
Estimating population of bacteria
Enoculating techniques

* ¥ ¥ * *

The student will be able to demonstrate proper
technique when working in a biological research
laboratory. We will focus on skills such as:
sterile technique, the use of incubators and
autoclaves, and how to improvise and create a
"home-made" mini-lab using inexpensive materials
found at home to replace autoclaves and
incubators. A field trip to the biochemistry
department at Texas A&M will suppliment these
activities and provide an opportunity for the
students to do interviews concerning biochemistry
as a potential career.

Texas A&M Biochemistry and Biophysics Department

Dr. Ed Funkhouser, Associate Head of Undergraduate
Education

Dr. Jim Hu, Associate Professor

Texas Alliance for Science, Technology, and
Mathematics Education, TAMU, Dr. Robert K. James,
Director, Brian T. Walenta, Project Coordinator.

Texas Teacher Internship Progiam CIP Publication,
1993

Basic Microbiology, sixth addition, Wesley A.

Volk/Margret F. Wheeler, Harper & Row, Publishers,
Inc., 1988.

Laboratory Manual, Basic Mirobiology, sixth
addition, Wesley A. Volk/Margret F. Wheeler,
Harper & Row, Publishers, Inc. 1988.

Je
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CURRICULUM IMPLEMENTATION PLAN

TEACHER: Mark Briles
Mentor: Dr. Jim Hu, Biochenistry & Biophysics, TAMU
Goal: To familiarize students with scientific

experimentation concerning DNA and proteln
synthesis and create interest in science as a
potential career.

OBJECTIVES:

1. Student will be able to make an agar plate from a recipe.

2. Student will enoculate a bacteria cell culture on to an agar
media using siarile and safe techniques.

3. Student will demonstrate the correct procedure for determining
the amount of bacterial contamination in a given sample of ‘food.

Student will describe five careers related to biochemistry.

Student will demonstrate proper sterile techniques when working
in a biochemistry lab.

Students will demonstrate the ability to function as a lab team
each with an equal responsibility to the experiment’s conclusion.

R N PPN L. R T



CURRICULUM IMPLEMENTATION PLAN

ACTIVITIES:

page 1

1. MAKING NUTRIENT AGAR (NA)

MATERIALS:

Dehydratated nutrient agar, 600 ml beaker, triple-beam balance, ring
stand, bunsen burner, matches, petri dishes, tongs, baby food jars.

A) Weigh 6.9 grams dehydrated NA and pour into a 600 ml

beaker (make sure beaker is large enough to prevent boiling
over).

B) Measure 300 ml distilled water and pour into the beaker+agar.

C) Heat to a boil being sure to stir continuously until the
solution is well mixed.

D) Remove agar solution and set aside. Place a beaker of
water(100 ml) on the ring stand and boil.

Note: This step is only necessary if no autoclave is
available. There will be a small amount of contamination
and students should be taught the difference between
autoclaving and sterilizing by boiling.

E) Pour agar solution from step C into a baby food jar(lid off).

F) Place the agar+jar into the boiling water bath to sterilize.

Note: Dip the tongs qulckly into the hot water to sterilize
before touchlng the jar’s inner edge.

G) After 10 mlnutes, remove the jar (sterilize tongs) with the
tongs by gripping the jar lip and place on a heat resistant
pad. Quickly grip the outside of the jar and pour into a
sterile glass petri dish(just enough to cover the bottom of
the dish). There should be enough agar to pour 3 dishes.
Note: You can sterilize petri dishes in boiling water or by

oven dryil *(home economics room).

H) Allow the agar to solidify for 15 minutes.
Note: Students should be reminded of all safety rules when
using glass, and using the bunsen burner.

OBJECTIVES COVERED 1, 5, & 6
ELEMENTS COVERED : Teamwork, Critical thinklng, Safety




Q

ACTIVITIES: page 2

2. Enoculate A Media With A Cell Culture

MATERIALS:

Prepared agar in petri dishes, dry air oven, incubator(or space
heater), enoculating loops, paper, pencil, wax pencils, compass.

A)

B)
C)

D)

E)

F)

G)

Place clean petri dishes in a dry air oven for 15 minutes at

350 degee F (180 C} to sterilize.

Note: Students should be tought the difference between
autoclaving and using the dry air oven.

Follow steps for making NA in activity 1 of this publication.

Before enoculating cells, have students practice the

following procedure:

1) on a plain sheet of paper, draw a circle 3 inches
in diameter. Line and lable as in Figure 14-2(see
appendix 1)
Note: 0 sector is smaller.
2) Begin Figurel4-3. Using your pencil, draw solid
lines in sector 0.
3) Study Figure 14-4 and then draw lines from
sector 0 into sector I as shown.
4) Rotate your paper counterclockwise one quarter
turn so that sector I is on the left.
5) Draw streak lines as shown in Figure 14-5.
6) Rotate paper again and streak sector III as shown
in Figure 14-6.
Now continue by marking the bottom of the petri dish as
demonstrated in the above procedure.

Always remove lid carefully as shown in Figure 14-9 using

your left hand to raise the lid and the right to hold the

loop(left handed persons will need to adjust accordingly).

Proceed slowly through all four steps, readlng the

instructions as you go.

Note: Students may have trouble pler01ng the agar w1th the
loop. Practice on jello(it is less expensive).

Place the enoculated dlsheb into the lncubator at @ 73 degrees

F. . ’

Note: If you have no 1ncubato1, try clearing out a small
closet space, removing all fire hazzards, and using a
tip-safe, temperature controlled space heater. Be sure
to use a new space heater with thermostat and automatic
shut-off switch in case of a tip over. Also, make sure

the closet is free from explosives, chemlcals, old
wooden materials, etc. -

OBJECTIVES COVERED: 2,5,& 6
ELEMENTS COVERED : Teamwork, Critical thinking, Safety

. 80 91)
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ACTIVITIES: page 3

3. Determining Numbers Of Bacteria In A Food Sample

MATERIALS: Frozen meat pie, 600 nl beaker, stirring fork, triple-bean

balance, petri dish(prepared with agar), pencil, paper,
calculator.

A) Weigh 10 grams of meat pie. Then add to 90 ml of distilled
water.

B) Mix with a fork or blender until pie is dissolved.
C) Plate 0.1 ml onto an agar petri dish.
D) Determine the dilution factor:

Dilution factor = (D)

D = Amount transfered + Amount in beaker
~ divided by -
(Amount transfered) (Amount plated)

So: D= 0.1 + 99.9 / (0.1)(0.1) = 10,000
Dilution = 10,000
E) Incubate over night. n

F) Count the colonies on the over night sample. If, for example,

111 colonies grew on the plate, calculate the number of
organisms per ml:

Formula:
Bo Dx C
Bo number of bacteria in one ml

D
C

dilution factor
nunmber of colonies counted

i

The meat pie dilution factor was 10,000
The number of colonies counted was 111

So: Bo = (10,000) (111) = 1,110,000 organisms/ml

OBJECTIVES COVERED: 1, 2, 3, 5, & 6

ELEMENTS COVERED : Teamwork, Problem solving, Critical thinking,
Written communication.




ACTIVITIES: page 4

4. Describe Five Careers Related To Biochemistry

MATERIALS: School library, professional survey(appendix 2), paper,
pen.

A) Students will attend a field trip to the Biochemistry and
Biophysics Department at Texas A&M University.

B) A copy of the professional survey(appendix 2) will be filled
out by each student.

C) In groups of five, the students will research the types of
jobs available in the field by surveying the posted job
openings displayed in the various locations of the
biochemistry building. They will be required to note the type
of position, the job qualifications, location of job opening,
and the yearly salary offered.

Note: Prior arrangements are necessary to insure the
availability of the lab professionals.

OBJECTIVES COVERED: 4, 6
FLEMENTS COVERED : Oral communication, Written commnication, Career
opportunities/Information, Critical thinking




APPENDIX 1

™

" 1

L FIGURE 14-2
Dilution sectors as drawn on paper.

FIGURE 14-3

' Step 1: Sector 0 represents the planting
of a smali amount of bacteria with your
k inoculating ioop. This simulates the
original inoculum.
%%ﬂ«
f

FIGURE 14-4
Step 2: Sector | represents the first

1
\_ dilution. Your lines in Sector | should be
as uniformly apart as shown here.




§ &
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dilution of the organisms. Be sure to
leave some space between each sector

to allow for the expanding bacterial
growth,

FIGURE 14-5
Step 3: Sector |l represents the second
dilution.
% l
0
FIGURE 14-6
/ Step 4: Sector 11l represents the final
|

FIGURE 14-9

Proper handling of the lid of the petri
dish. Open the petri dish slightly, but keep
the lid over the dish. This wiil protect the
sterile medium from airborne bacteria.
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APPENDIX 2

JOB TITLE

JOB DESCRIPTION

What is your age range? (circle one)

20-25 26-30 31-35 36-40
51-55 56-60 over 60
Circle one: Male Female

How long have you worked for

41-45

46-50

What is yoht annual salary range, including overtime? (circle one)

$10,000-$20,000 $20,000-$30,

$40,000-$50,000 $50,000-$60,

$70,000~-$80,000

How is your salary determined? (circle one)

Hourly Monthly

What background is required for your job?

What is YOUR background?

217
85

¢oo

000

over $80,000

.1'\1",

$30,000-$40,000

$60,000-$70,000




8. what are the advantages of your job?

9. What are the disadvantages of your job?

10. What opportunities are available to you on this job?

oud

11. What personal skills or qualities are needed for your job?

12. What advice would you give a high school student?

86

lu,

28
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Class Activity 1
Give students ccpies of the surveys,

Fill cut the follcwing charts using the surveys. Use tick marks to

complete.

AGE OF EMPLOYEE NUMBER OF YEARS
20-25 | 1-3

26-30 4-6

31-35 7-9

36-40 10-12
41-45 13-15
46-50 16-18
51-55 19-21
56-60 22-24

over 60 25 or more
SALARY ' SEX
Hourly Male
Monthly Female

SALARY RANGE

$10,000

20,000

$20,000 30,000

$30,000 - 40,000

$40,000 - 50,000

$50,000 - 60,000

$60,000 - 70,000

$70,000 - 80,000

over $80,000




TTIP
CURRICULUM IMPLEMENTATION PLAN
Abstract

NAME: Susana Troncoso Skidmore

INTERNSHIP:  Texas A&M University
Department of Soil & Corp Science

SCHOOL: Pre-Service

PRIMARY '
SUBJECT: Biology

ACTIVITIES: o How to grow Brassica
L Extracting DNA from Brassica
J Size fractionation of DNA extracted from
Brassica

SUMMARY: This lesson should provide students with the
opportunity to extract DNA from a plant that is
grown in the classroom and to make an agarose gel
for use in electrophoresis. To do this the students
must actively cooperate with their partner/partners
and engage in problem solving and reflective
evaluation of the procedure that they are performing.
It is also my intention to inform students of some of
the possible career opportunities available to them in
the area of biotechnology.

RESOURCES: Dr. Edward Funkhouser
Texas A&M University
Department of Soil and Crop Sciences

David Lan
Texas A&M University
Department of Soil and Crop Sciences

Dr. Andrew Paterson
Texas A&M University
Department of Soil and Crop Sciences




Name:
Internship:
School:

Primary Subject:

Activities:

Surmamary:

Resources:

TTIP
Curriculum Implementation Plan
Abstract

Susana Troncoso Skidmore

Texas A&M University: Department of Soil & Crop Science
Pre-service

Biology

+ How to grow Brassica
+ Extracting DNA from Brassica
+ Size fractionation of DNA extracted from Brassica

This lesson should provide students with the opportunity to
extract DNA from a plant that is grown in the classroom and to
make an agarose gel for use in electrophoresis. To do this the
students must actively cooperate with their partner/partners
and engage in problem solving and .eflective evaluation of the
procedure that they are performing. It is also my intention to
inform students of some of the possible career opportunities
available to them in the area of biotechnology.

Funkhouser, Edward. (1994) Associate Head of Undergraduate
Education, Agricultural and Life Sciences, Department of
Biochemistry and Biophysics, Texas A&M University. College
Station, TX ‘

Lan, David. (1994) Ph.D. student in Dr. Paterson’s laboratory,
Department of Soil and Crop Sciences, HEEP 227 , 409- 845- 2541,
Texas A&M University. College Station, TX

Paterson, Andrew. (1994) Assistant Professor of Molecular
Genetics, Department of Soil and Crop Sciences, HEEP 227, 409- 545-
3773, Texas A&M University. College Station, TX

Sambrook, J., Fritsch, E. F., & Maniatis, T. (1989) Molecular

‘ Laboratory Manual Second Edition, Volume One, Cold

Spring Harbor Laboratory Press, Cold Spring Harbor, New York.
pp. 6.1-6.19.

N



THE_ROAD TO MAPPING DNA

Growing Brassica:
To obtain seeds you may write or call:

Crucifer Genetics Cooperative
Department of Plant Pathology
1630 Linden Dr.

University of Wisconsin
Madison, Wisconsin

53706

(1-608-262-8638)

If you want Brassica to flower it is best to plant it in October. If it is to be kept
indoors, it does not matter when it is planted, . Indoors, the plants require 12
hours of light and 12 hours of darkness. It is preferable to keep the plants
indoors to prevent insects, fungi, etc. from attacking the plants. You may
place a commercial fertilizer stick like Miracle-gro, if you wish, on the
bottom of the pot before covering the pot with potting soil. The seeds can be
placed on top of the soil and watered daily. The first week it is a good idea to
cover the pot loosely with saran wrap and a rubber band to keep the moisture
in. After the first week the plants can still be watered daily, just make sure
you have a pot that has a hole to drain excess water. The part of the plant
that is best for DNA extraction is the young leaves of the plant.

Safety in the Laboratory:
1. Always read and follow instructions carefully.

2. There is to be no horseplay in the lab.

100
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3. The labels of all chemicals should be read carefully and any caustic or

flammable substances should only be open and used under a hood or a well
ventilated area.

4. When working with ethidium bromide( a carcinogen) and chloroform( an
anesthetic), gloves should be worn, and extra precaution shouvld be taken.

5. It is important to wear closed shoes in the lab, preferably leather, in case of
any spills.

6. There is to be no smoking, eating or drinking in the laboratory.
7. Dispose of waste chemicals only as instructed by your teacher.

8. In the event of a spill, injury or accident, inform your teacher immediately.
9. It is preferable to not wear shorts, or short skirts, during lab.
10. It is preferable to wear safetey goggles.

Extracting DNA from Brassica:
Dr. Andrew Paterson’s Procedure modified for the classroom

- Harvest about 2 g tissue (no more than 3 g) into a 50 ml tube
- For immediate use, keep on ice
- For storage, drop tube in liquid nitrogen to freeze, then store at -200C

freezer( If you do not have access to liquid nitrogen, you can just put it
directly in the freezer.)

1) To homogenize tissue:

a. Add Sodium Bisulfite (0.38 g per 100 ml) to extraction buffer.
b. Add 30 ml cold extraction buffer to one frozen leaf sample.

c. Homogenize (about 10,000 RPM for 20-30 seconds).

d. Set first tube on ice.
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e. Rinse homogenizer thoroughly, and repeat for next tube.(if it is the
exact same tissue from the same plant /population, you do not have to
rinse the homogenizer)
f. If you do not have access to a homogenizer, you could combine the class’s
samples into a kitchen-style blender and then aliquot the blended samples
to each pair of students. If you use a blender, use a medium speed. The
objective is to make it look like a green milkshake with a few particles of
intact tissue remaining.
NOTE: DO NOT THROW AWAY THE REMAINDER OF YOUR
EXTRACTION BUFFER YOU WILL NEED IT IN STEP 3!

2) To pellet the cell nuclei:
a. Centrifuge samples for 20 minutes at 3500 RPM.
b. A second batch can be started at this time.

3) To lyse nuclei: (See Figure 1)
a. Pour off supernatant( upper liquid layer).
b. Add 1.25 ml extraction buffer, and vortex(or shake vigorously) for 5
seconds at top speed.(Make sure you resuspend the pellet. You might have
to tap the bottom of the tube on the bench top to do this. Be careful not to
break the tube.)
c. Add 1.75 ml tomato nuclei lysis buffer and 0.6 ml 5% sarkosyl.
d. Cap tubes and invert gently 5-10 times to mix.

e. Incubate in a 650C water bath for 20-25 minutes ( longer or shorter can
be bad).

4) To isolate and wash nuclei:
a. Add 7.5 ml CIA to each tube.
b. Cap tubes snugly, and invert gently as a group 30-40 times.
¢. Centrifuge 5 minutes at 2000 RPM (or faster if the separation does
not appear to be complete).
d. Use P5000(or glass pipette and rubber bulb) to pipette off
supernatant into pre-labeled 15 ml Falcon tubes. Aqueous volume will
usually be about 3 ml. BE VERY CAREFUL TO AVOID THE
INTERFACE BETWEEN THE TWO LAYERS!

16,
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5) To precipitate DNA :
a. Add 5 ml cold Isopropanol to precipitate DNA.
b. Most samples should be hookable with a glass rod or flame sealed glass
pipette- if so dip briefly in cold 70% ethanol then resuspend in 100 zl TE
(for 10 min. at 65°C or overnight in refrigerator).
c. If the sample cannot be hooked - centrifuge for 20 minutes at 3500
RPM. Pour off supernatant. Add 1 miof 70 % ethanol, vortex gently,
then centrifuge briefly again for 3 minutes at 3500 RPM. Pour off
ethanol, air dry briefly by inverting tube in a rack with a paper towel
beneath, then add 100 ul TE and incubate at 65°C for 10 minutes.

' d. Transfer sample to 1.5 ml microcentrifuge tube.

Cutting the DNA:

1) Label your microcentrifuge tubes that contain the dissolved DNA, either
alphabetically or numerically.

9) Mark a .5 ml set of microcentrifuge tubes the same way you labeled those
above. Additionally, l1abel the tubes with the word "uncut".

3) Mark another .5 ml set of microcentrifuge tubes the same way you labeled
those above. However, label the tubes with the word "cut".

4) To those labeled "uncut" add 7ul distilled H20, 2ul blue juice, and 3 ul
dissolved DNA, with a micropipetteman. Spin for 5 seconds in a
microcentrifuge just to get all of the liquid to the bottom of the tube. Place
this set of "uncut" tubes in the refrigerator, until the "cut" tubes are ready.
5) For the "cut" tubes add 3ul dissolved DNA, 1zl 10 x H buffer, .5 units
Spermidine, 6 units Eco RI, .1 units RNAse, and 4.9ul H20, and 2 ul blue
juice, per tube. Spin for 5 seconds in a microcentrifuge just to get all of the
liquid to the bottom of the tube.

6) Place this set of "cut" tubes in the incubator at 370C for 2 hours minimum,
or maximum overnight.

7) These are now ready to be loaded on the gel.

NOTE: IT IS UNNECESSARY TO CUT THE DNA TO LOAD IT ON THE
GEL. BUT YOU MAY DO SO IF YOU WOULD LIKE TO SEE IF THE
RESTRICTION ENZYME, Eco RI, IS ABLE TO CUT YOUR DNA.

EVEN IF YOU DO NOT WISH TO CUT YOUR DNA,THE UNCUT DNA
MUST STILL BE PREPARED THE WAY DESCRIBED ABOVE.

Aruitoxt provided by Eic:
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Making and running a standard agarose gel:
Dr. Andrew Paterson’s Procedure modified for the classroom

(See Figure 2 and Figure 3)

1) Tape ends of gel mold shut with labeling tape. Run fingernail over tape to

be sure of good contact with gel mold. Tape can be used at least twice, so do
not hesitate to reuse it.

92) Place well combs in'gel mold. Its good to do this now, so you don't forget
later.

3) Make 1.0 liters of 1x NEB per gel. Thisis made from the 10x NEB stock
solution, by diluting 100 ml of 10x stock with 900 ml distilled water. 1IX NEB
CAN BE USED SEVERAL TIMES.

4) Place 275 ml of 1x NEB in a 500 ml flask. Add 2.0 grams of agarose (for
0.8% gel).

5) Heat in microwave for about 8 min. per 275 ml, to boil and melt agarose.
Try not to let it boil out of flask. Also, be sure that agarose is completely
dissolved -- liquid should be clear, with no remaining agarose.

6) Cool molten agarose to 650C. (warm to the touch, but you can hold it
comfortably without using hot pads.)

7) When molten agarose is 65°C or cooler, pour into gel mold.

NOTE: IF IT GETS BELOW 55° C, IT WILL BEGIN TO SOLIDIFY AND
WILL BE DIFFICULT TO POUR. If this happens, reheat in a microwave or
boiling water bath. |

8) The gel takes 30-40 min. to solidify at room temp. If you need to speed it

up, let it cool at rm. temp for 10 min., then put in the 4°C refrigerator for
another 10 min.
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9) When gel is solidified, remove tape from ends. Save the tape. it can be used
again.

10) Set gel in electrophoresis chamber, and immerse with the rest of your 1x
NEB. The gel should be just covered by the NEB, too little and the gel will dry
out, too much and the electrophoresis time will be much longer. Gently
remove the combs.

11) Load samples with a micropipettor. It is unnecessary to change tips if
you rinse them with buffer (from the electrophoresis chamber) between
samples. Do not overload the wells because it will cause smearing of your gel.
The first well in each row is supposed to be loaded with a known amount of
uncut Lambda DNA, the second well is supposed to be loaded with half the
amount of the Lambda DNA, of Lambda/Hind III.

NOTE: IF YOU HAVE CUT AND UNCUT DNA, IT IS CUSTOMARY TO
PLACE THE UNCUT SAMPLE IN THE FIRST WELL, NEXT TO THE
LAMBDA Hind III, THEN THE CUT SAMPLE IN THE SECOND WELL,
THEN THE NEXT SAMPLE UNCUT IN THE THIRD WELL, AND THE
CUT SAMPLE IN THE FOURTH WELL, ETC.

12) Set power supply to 22 volts for about 20 (+2) hour run, or 33 volts for 13
(+2) hour run. Under normal conditions, it is not advisable to go above 33
volts, poor resolution will be the result. |

A good compromise of speed and resolution is to let your gel run overnight at
22 volts, and turn it up when you arrive in the moerning to accelerate its
finish. This assumes a 20 x 25 cm gel, with 7.5 cm between rows of samples.
A smaller gel would require much less time to be completed.

13) Make sure there are small bubbles coming from the electrodes, which
indicates that power is running through the gel. The DNA runs from
negative to positive. Always check about twenty minutes after starting the
gel, to make sure that the blue line is moving in the right direction. If it is
running in the wrong direction, stop it. Then turn

the gel around and restart the gel.
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Appendix A
Preparation of Solutions:

Extraction Buffer: (per 20 L)

0.35M Sorbitol (1275 g)

0.1M Tris-base (242 g)

0.005M EDTA (33.6 g)

PVP-10 (60 g)

DIECA (20 g)
Adjust pH to 8.25 with HCI

Add Sodium Bisulfite 3.8 g/L just before using.

Nuclei Lysis Buffer: (per 10 L)

200 mi of 1.0M Tris
200 ml of 0.25M EDTA
400 ml of 5.0M NaCl
20 g of CTAB

200 ml of distilled H20

CIA:

Take 160 ml out of a Chloroform bottle and replace with 160 ml of Iso-Amyl
Alcohol bottle.
Mix thoroughly.

T0% Ethanol:

Take 70 ml ethanol and fill to 100 ml with distilled water and cool in -20°C
freezer.

Ii,
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TE:

Tris 1M pH 8 40 ml
EDTA 0.5M pH 8 8 ml

H20 3952 ml aliquot and autoclave

Tris (base)
EDTA (Na9g)

Sodium Acetate-3H90

Blue juice: (to dye DNA)

0.25% Bromophenol blue
0.25% xylene cyanol FF

Dissolved in water

(2420 g)
(67.2 g)
(340.2 g)

Can be stored at room temperature

Ethidium bromide concentration 10 mg/ml

30% Ficoll(Type 400; Pharmacia; 17-0400-01)

NEB Buffer: Neutral Electrophoresis Buffer 10X (per 20 L)

pH to 8.1 with concentrated acetic acid (about 275-350 ml)

Full Tt Provided by ERIC.

ERIC
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Appendix B

Chemicals Needed:

Chemical Name Company Catalog Number
Sodium Bisulfite Sigma S-9000
Agarose

electrophoresis grade Gibco Brl 5510UB




Chloroform GR A
FW. 119.38 EM Science CX1055-9

Iso-Amyl Alcohol GR .

F.'W. 88.15 EM Science AX1440-3

Tris (base) ‘

FW. 121.14 Gibco Brl 5504UB

EDTA

Disodium Salt: Dihydrate

F.W. 372.2 Sigma ED255

D-Sorbitol Sigma ‘ S-1876

CTAB

Hexadecyltrimethyl-

ammonium Bromide Sigma H-5882

DIECA - 3 H20 Aldrich 22868-0

NaCl AR

F.W. 58.44 Sigma S-9888

Sodium Acetate- 3H20

F.W. 136.1 Sigma 5-9513

PVP-10

average M.W. 10,000 Sigma PVP-10

Lambda DNA ladder FMC 50401
Li,;

Q
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RNASE
~ 70units/ng;bovine pancreas

EcoRI & 10XH Buffer
5,000units 8-12units/ 1

Spermidine
Ethidium Bromide

F.W. 394.3

D-Ghicose
anhydrous F.W. 180.16

Tris-HCl RG
anhydrous F. W. 157.6

Lambda/Hind III Marker
100 g

Labeling tape for gel
3/4" X 60 yd.

USB

Fisher/Promega

Sigma

Sigma

Sigma

Sigma

Promega

CMS

1

100

21195

R6011

52501

E-7637

G-8270

T-3253

G1711

302-406




Company Phone Number
Sigma 1-800-325-3010
Gibco Brl 1-800-828-6686
EM Science 1-800-222-0342
Aldrich 1-800-558-9160
FMC 1-800-341-1574
USB -1~800~321—9322

Fisher . 1-800-766-7000
Promega 1-800-356-9526

CMS 1-800-392-3353

1.£(J
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Figure 1:

50 mi tube

Sometimes a thick cake-like layer is
present above the aqueous layer. You can

just push on it with a pipet and decant
it along with the supernatant.

Aqueous Supernatant

Pelletted nuclei



GEL WITH COMBS

Figure 2:
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Before removing the combs, be sure that

the gel is immersed in NEB buffer in the
electrophoresis chamber. This gel will then be
ready for samples to be loaded.
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To inform students of the various career opportunities available |
thought I would include a brief summary of the positions that
various people in Dr. Paterson's statf hoid.

Dr. Paterson

Title: Assistant Professor in Plant Molecular (;enetics in the
Department of Soil & Crop Sciences

Bachelor's: Agricuiture at the University of Delaware

Master's: Plant Breeding at Cornell University

Ph.D.: Plant Genetics at Cornell University

Duties: Oversee various projects and personnel in the laboratory and
conduct cotton, sorghum. maize. sugar cane, and Arabidopsis
mapping.

Dr. Jessie Liu

Title: Post-Doctoral Research Associate

Bachelor's: Horticulture in Taiwan

Ph.D.: Plant Breeding at Cornell University

Duties: She is currently working on a project to map the genes
responsible for sugar production in sugar cane.

Dr. Stan Kowalski

Title: Post-doctoral Research Associate

Bachelor's: in Riology from University of Pittsburgh
Bachelor's: in Horticulture from Pennsylvania State University
Ph.D.: Plant Breeding at Cornell University

Duties: Managing student worker and maintaining and mapping
Arabidopsis crop.

Dr. Mark Burow

Title: Post-Doctoral Research Associate

Bachelor's: in Chemistry/Economics at St. Olaf College, Minnesota
Ph.D.: in Plant Breeding/Biochemistry at University of Wisconsin
Duties: Managing student worker and maintaining and mapping the
genes responsible for nematonde resistance in peanuts.

Dr. Xingping Zhao

Title: Post-Doctoral Research Associate

Bachelor's: in Agriculture from China

Ph.D. : in Genetics at University of Georgia

Duties: Aiding Dr. Paterson in mapping the Cotton genome.

Jian-Min Dong
Title: Research Assistant
Bachelor's: Agriculture in China



Duties: Extracting cotton DNA, Running gel electrophoresis on
extracted DNA. Performing Southern blots. performing hybridization
of probes to DNA, developing film to be used for mapping.

Charlene Chang

Title: Research Assistant

Bachelor's: in Horticulture from Taiwan

Master's: in  Horticulure from Taiwan

Master's: in Plant Physiology from Pennsylvania State University
Duties: Ordering and maintaining laboratory equipment and supplies.
Extracting Sorghum DNA, Running gel electrophoresis on extracted
DNA, Performing Southern blots, performing hybridization of probes
to DNA, developing film to be used for mapping.

David Lan

Title: Ph.D. student with Dr. Paterson
Bachelor's: in Horticulture from Taiwan
Master's: in Horticulture from Taiwan

Duties: He is currently trying to map the genome of the Brassica
Plants.

Cathy Sue Kaisar

Title: Ph.D. student with Dr. Paterson

Bachelor's: in International Agricuiture from Cornell University
Master's: in Plant Pathology at Texas A&M University

Duties: She is currently working on sorghum.

Yvonne Loin

Title: Master's student with Dr. Paterson
Bachelor's: in Biology at Taiwan '

Duties: She is currently attempting to map the sorghum DNA.

Stacy Foster
Title: student worker

She is currently in her third year, studymg to obtain her Bachelor's
in Genetics/Biochemistry at Texas A&M University.

Duties: Her main duties in the lab are to extract cotton DNA, and to
maintain the lab equipment clean and autoclaved.

Joel Hyman
Title: student worker

He is currently in his third year, studying to obtain his Bachelors in
Biomedical Science at Texas A&M University

. ws 11




Duties: Joel works with Dr. Kowaiski. His main duties are to help

maintain the Arabidopsis plants. and to extract DNA from the
Arabidopsis plants.

Frank Amedeo

Title: student worker

He is currently in his third year, studying to obtain his Bachelor's in
Chemical Engineering from Texas A&M University.

Duties: His main duties are to extract Sorghum DNA, and determine
its concentration.

Acknowledgments:

[ would like to thank Dr. Paterson and everyone in Dr. Paterson's
laboratory(Especially, Charlene Chang, Stacy Foster, David Lan, and
Dr. Jessie Liu) for patiently helping me learn how to extract DNA and
load gels. Also I would like to thank Dr. Edward Funkhouser and Mr.
Brian Wallenta for the opportunity to participate in this program.
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TEACHING PROCEDURE

Day One: Divide the students into groups of four. Each person in the group
has a special duty.

One person in the group is responsible for
picking up the data sheets, Biodots, and color
charts. He/she is to see that everyone in their
group receives their materials before first period
the next day. -

The second person is responsible for
making the group's graphon a
computer.

The third person is responsible for the
class presentation of their groups
results.

The fourth person must write a paper

explaining what their group discovered
from their information.

DAY TWO: Have students wear Biodots tc all their classes and record results on their
' charts.

SUBJECT COLOR RESULTS

- 111




DAY THREE: Have students meet back with their groups and share their
results.
Have the student responsible for the computer graph
choose a time to come in to put the information on the
computer.
Have other students work on their assigned parts.

When the students have completed all of the assignment, the teacher
needs to explain that a function is a correspondence between two sets, the
domain and the range. A function assigns to each member of the domain exactly
one member of the range. Each member of the range must be assigned to at
least one member of the domain.

You can represent a function either as a correspondence, as stated in
the definition, or as a set of ordered pairs. in our charts the subject is the domain
and the color result is the range.

This lesson can be used as an interdisciplinary lesson for freshmen in
Algebra 1, biology or physical science, healith, English, and social studies.
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BIODOT INTERNATIONAL. INC.

P.O, BOX 2246 — INDIANAPOLIS, INDIANA 46206 — {317) 637-5776

BIODOTS MAY NOW BE ORDERED
TOLL FREE: 1 (800) 272-2340

BICDOTS are quick acting accurate thermometers used to monitor blood flow and
in turn to indicate possible stress.

BIODOTS structuarlly are small circles of micro-encapsulated cholesteric liquid
crystals of a thermal range gauged to variance of skin temperature.

Color approximations Black....... 87.6°F.- Very Tense

and general interpretations Amber....... 89.6°F.- Tense

oi stress. Yellow...... 90.6°F .- Unsettled
Green. ... ... 01.6°F.- (Normal)
Turquoise...92.6°F .- Relaxing
Blue...ceeee 093.6°F .~ Calm
Violet...... 94.6°F.~ Very Relaxed

BIODOTS are a versatile and econamical tool for those who are personally
concerned in controlling stress and pressures encountered in their daily lives.
By simple observation of the BIODOTS you can immediately tell if your system is
reacting adversely to 2 stressful situation - if the BIODOTS show a color a
cooling, i.e. lower temperature - you can then take steps to reduce the indicated
stress by any of the recognized relasation techniques, such as deep breathing,
meditation, etc.

The .BIODOTS are non-toxic and canpletely safe for use on any external part of the
body. We recammend that the BIODOTS should be placed on the hand in .the gentle

dip between the thumb and the forefinger which affords the viewing and is
naturally protected from undo abrasion.

’

7/

Price: $10.00 per 100 or $66.00 per 1000 plus $1.50 Postage and Handling

Each order contains an instruction guide, a small poster and 10 color codes.

1co
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NAME

BIODOT RESULTS

Class

Color results
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SUMMARY:
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TTIP
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Abstract
Linda Ray

Texas A&M University Ocean Drilling Program
College Station, Texas
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Business Composite

Integrating Computers with Business & Science
Use of computers to explain science problems

o Development of professional presentations
using software

. Develop communication skills, leadership, and
peer cooperation

. Use of computer hardware and software

° Assimilate gathered data, and share results of
research with others

Students need to learn to work in a coorperative
atmosphere, these lesson plans will help you pull
together students to work in a cooperative manner
and will strengthen their communication skills.
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In this lesson vou will learn how to:

» Start a New Stack *Use the Paint Tools *Add Clip Art
*Add New Cards *Load a Background *Add a Text Item
*Add a Graphic liem *Create a Button to Link Cards Together
» Create 2 Bution 1o Play a Sound *Create an Animation
«Use the HideShow New Button Action *Save a Stac

Ramn
Forests

of the
World

, Prepared by Linda Ray
College Station Independent School District
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. Choose File == New Stach rrom tne mene par. Click on ORK wnen vou sev &
message appear. Your sachk wili consist oi one card with a white backgrounc.

- Tear off the Tools palette and the Colors palette by aragging down from tne
menu bar onto the screen 2. SHown peiow so that vou wili be able to use tnem
easiiv during the Hyperstudio session.

el wingly
el i)

\-'(l\cf'

- From the Apple to the lefi of File on the menu bar. choose Preferences. rere we
will tell HyperStudio to show our card number with the stack name.

m——————————— Preferences VVm———————

|

!

~ Set passwora: | — ‘

. [ ARdvanced user \
i

[ Keep background on 'New Card’
O tock stack
4 show card number with stack name
=l Turn mMagsc Buttons'™ on
O ARutomatically save stack
X Presentation mode... F

i
!
|
| ConcelJ . oK ) |
|

t9
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Presentation Uptions

Bhen in presentation mode.
cover the desktop with...
C a picture...
) the desktop pattern.
@' one of these colors.

i
I

fAlso, do | want to see
HyperStudio's titie bar?
Show the title bar

[ Cancel ] |I

+ Click OK again to close the Preferences dialog box.

'« Choose File -- Save Stack. Click on the Desktop bution. Double-click on vour disk. Type
Rain Forest by Your Name as shown below. Click on the Save button.

| Your Name ¥ } Your Name *

ﬁ ﬂ [ Eject )
( Desktop | J
| ([ New (3 ]
‘ Please name this STACK: [ cancel |
Rain Forest by Your Name | cape
i e . k_‘_ A

| Seeomt——
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. Cnoose the Paint Bucket T ool rrom the Toois patette and choose light blue ITOM:  pomm——
tne Coiors palette as shown below. Move the cursor to the screen and click one
time 10 cover the screen (or card) with blue paint.

l

Rain Forest bu Linda Rau - Card !

1S SUTUIC

- Choose File — Add Clip Art. Click on the Desktop button to take you back to the Macin-
tosh HD. Double-click on the Macintosh I choice. On the Macintosh HD locate a
folder titled "Rain Forest." Double-click on this folder. Inside the folder will be a ciip art

| file titled "Baby Monkey." Double-click on this file.

+ Clip art items must be selected by using either the Selection Rectangle or the Lasso tool.
Drag a Selection Rectangle around the picture of the baby monkey and then click Ok.

E Clip Art

o | “130
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‘ fein Forest bu Linoe hat - Lerd |
l IS voaur Name T vour Name
i ' .
| ; i Eject |
! S -
. || | Desktop |
N g
o [New )
Lol
Piease name this SCREEN: | Cancet |
o ; i
i New.Pic.01 |k : - .
b iy . Spue :
B |
s |
.« Choose File -- Add Ciip Art. From the Rain Forest Folder on the Macintosh HD. choose
. Butterfiy. Draw z seiection rectangie around the pictre of the butterfly and click Ok
:  Drag the picture to the top right-hand comer. Choose Fiie -- Save Screen. Click on the
Desktop butioi: anc go pacl: to vour disk. Choose Suve. ' _
= FKain Foresi by Linge Rat - (et | EBBe————— |
2:' * i
DL © Your Name ¥ | ] ¥our Name !
Y| Eject |
' | Desiitop | '
. N ——————————— - ‘
i . - ) : .
- New 7} |
; lmf; - ||
; Piease name this SCREEN: |_ Cercet | |
‘ New .Pic.02 ) |
l T Salne Il i
! |
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niue coior on the Coiory naterte, Pour hiont kue pround the Toucan by NG 01§ SR DN § 1 LA SN S 31 44

snace 2pove and perow the Toucan.
« Choose File -- Save Screen. Choose vour disk ance save as New . Pie.03.

*« Repeat the above steps and add a ciip art picture of the "Children of the Rair fForest.” This

nicture will be placec in the bottom righi-hand comer of the screen anc will be savea as :
New . Pic.O4. ,

- Double-ciick on the T or Text tool trom the tools palette. Choose Chicago. Bolc. Size 48 and
~acolor.

I Text Stule

| Courier | >
'- beneva S e E E
Helvetica
Monacgo ] -
MT Extra I % h E &~
(] Plain Size: Text Color i

0% )

(X Bold

(] 1talic

™ Underline

(] Outline

(] Shadow .
Condensed ;

%Extended : ( Cancel | 0K %

—

L

hm—-

» Type the word Rain at the top of the screen berween the pictures. Choose File -- Save
Screen and save on vour disk as New.Pic.03.

- Type the word Forests below the word "Rain"” and save the screen as New.Pic.()6 on vour
disk.

- Type the words of the below the word "Forests" and then save the screen as New.Pic.(7.

» Type the word World below the words "of the" and then save the screen as New.Pic.08.

Double-click on the Eraser tool lo clear the screen. Save vour stack by choose File -- Save
i Stack..

125
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+ The screen shouic nov he ciear o7 all the pictures and text the' we createc and
saved as screens. lf the screen 1s not painted a light btuz color. choose the Paint

Bucket tool and pour paint over it.

* Choose Objects -- Add a Button. Under the Type section or the dialog box.
choose the Selection Rectangie (Third type on the ieft;. The word invisibie will
appear 1n the middie of the screen. | Click OK.

- Click on the screen anvwhere outside the Selection Rectangle (Marching Ants).
Another dialog box will appear. The Button Actions diaiog box represents the

i power of HyperStudio. Piease note that from this dialog box acuons such as
£ Places to go and Things To Do are chosen. Only one Button Action tor Places To
Go may be chosen for any one button but many Things To Do may be chosen.

Jeuuy =

uol

Button Actions

- Places To Go:

O Ancther card...

O Next card

O Previous card

O Back

{ Home stack

O Last marked card
O Rnother stack...

O Another program...
@ None of the above

- Things To Do:

(] play a sound...

(] Use HyperLogs...

[ ] New Button Actions...

[ ] Play a LaserDisc clip...

[, Play animation...

[} Play QuickTime™ mouvie...
(] Magic Buttons™...

[J Testing functions...

LCancel || Done )

126

« The first choice that we will make is o make this button a Magic Button. which is a button

that will be activated automatically upon opening of this file. We want the animation to be
launched without the user of the stack clicking on a button.
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magoic Buttons™ are able to no off by themseluves \
after e certein amount of time.

~ [ Make this a Magit Button™
@ Activate immediately upon arrival to card
C RActivate this many seconds after drawing card

activate after ‘_; seconds.

[ Repeating

.

l C Cancel | | oK I

—

\ + Choose Play Animation from the Button Actions dialog box. Click on the Desktop button i

| and move to your disk. Select the file New.Pic.01.

I

l

! . Draw a selection rectangle around the entire screen of New.Pic.01 and then click Ok. Click
outside the selection rectangle ton the title bar next to "Card 1.

- HyperStudio will now begin processing all of the saved screen. in the sequence on your disk.
When the process is complete. another dialog box will appear on your screen.

- Type 40 in the Play Speed box. You may want to click the Try It button although vou
cannot really tell much about your completed animation. Click OK.

. On the Button Actions dialog box. cnoose Play a Sound. A Tape Deck diaiog box will
appear on your screen. Click on the button to the left of Disk Library.

- Move to the Hvperstudio folder on the Macintosh HD. Choose the folder HHS Sounds. A list
of prerecorded sounds will appear on vour screen. From this list of sounds. choose Parrot.

Piease select a sound file.
[ uS sounds v |
I OO Appiause <.| > Macintogh
O Beam.Down .
Parrot 1 Eject ]
‘0 Bugle
Deskto
O Cosmic r BJ
D Dramaltl
ﬁ O DramaZ2 i Open
!
127 8




Q

ERIC
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i Chieose & Lounc ic plev
| T L G Ueletl & nel ohe.
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Pt

i _rSamples
i in Use
® Disk: Libraruy..

[ ] Background sound

-

ficcess ; e
@€ Standarc ) Disk File | Cance: f 0K }

- The Tepe Decl: dialog can also be used to record vour voice announcing instructlions or
cirections to the user of the stack. To use 1t you would ciicii on the Kecorc bution ¢ _
begin 2 recording and click on the Stop button vhern the recording 15 finishec. Be sure to '
titie each recorded message. :

+ Music may be recorded on a button with or without otner audio recordings. Notice the
Bacl:iground sound ontion above. By clicking in this box. packground music may be
r..20raed in conjunctior with vour voice or other sounas.

128
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. Choose File -- Save Stach or Command S. 1i1s a good 1dea to save rrequently.

. You will now create a button that will take the user trom Card | to Card .
Choose ()h iects -- Add u Button. Choose the seiection rectangle so that the

.

. Choose the Hand Poinung to the Right icon and then click the OK button.

lcons

-~
" -

Z‘i

outton will be invisioie. Click on the Icon bution at the bottom of the dialog box. Q
®

| ER
9
<1l

K
I

I

l?-
L

. Click OK to close the Button Appearance dialog box. Drag the icon to the
bottom right-hand corner of the screen and then click anywhere outside the

button.

. Click on the circle to the left of the Next Card option. A dialog box will open.

Choose any transition of your choice.

129
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FHFL LR T R 7 r~ Speed —— ‘
Right to ieft |~ Fast :
Fastest i 2 Medium !
Bottom to top 1 - !
Fade to black . ‘ @ Slow |
Fade to white | [ ,
Biocks i
Diagonat right | -
| Diagonat ieft | Tryit !
Blinds
Top to bottom — i
Bars | cance! ] |
Rain ' = ] :
Dissolue =t L K ) i
|

- If vou have not closed the Button Actions dialog box for the Next Card Button. please click on
the Done button to do so. The animation should appear on the screen. Click on vour new i
button at the bottom of the screen to go to the next card. Don't worry that it cannot be seen
easily behind the animation. That is normal.

« Choose File -- Add Clip Art. From the Rain Forest Folder on the Macintosh HD. choose the
file Ferns. Be sure to place a selection around it before clicking on the OK button. ‘

- Drag the picture until it is in the top left corner of the screen. Hold down the Command key

(next to the space bar) and drag the bottom right corner of the fern picture until it covers the
entire card.

- Double-click on the T and choose a bright color. size 24. and bold. Then type What is a Rain
Forest” on the bottom of the screen. Use the Delete key or Edit -- Undo Painting if vou make

el
S e QT
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. Cnoost Ldit -- New Carcd. Cnoosz Move -~ Previous Carc.
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. From Carc - choose Objects -- Add a Button. This will b ar tnvisidie buttodn.
Ziick: Ok

. Click outside the bution on tne screen and then cnoose the Next Card opuon.
Choose the transition Dissolve.

IIGP

.+ Choose the option Magic Button. Click on the box to the teft of Make thisa
magic button. Click on the OK button.

« Click on thé option Play a Sound. Click on the button to the left of the option Disk

Librarv. From the HS Sound folder open the sound Brook.Rpt and then close the
Tape Deck dialog box.

« If all of the actions on this button are correct. the button should activate three sec-

onds after the card is opened. the sound Brook.Rpt should play and then the next
card should be seen on the screen.

uoyng

» Save your stack. Let's go on to create card 3. An example follows below:

ey e

e oo i o e e TS
v % - "

o A s T "
. PV -
LY

Click Here to Begin ]

{Click on the IWionkey or the Frog tc move from card tocard.)

|

e —— ——e—— {
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- Choose Obhjects -- Add « Buttor. Thol on tar Sceiecuon Reciangie 10 make tne ﬁ’ i
outton ar invisibie buttor. Click OK. Jhck outsiae the marching ants. i .

.

Choose Magic Buttons... Click 1 e pox to the ieft of Make this a Mugic Butten
. and choose Activate immediaten upon arrival to card. Click OK.

.

Choose Play & Sound... Slide the bar o the right of Volume to the maximum iavel.
Click on tne Record butior.  Whnile usimg o microphone sav " Welcome to a tesson

PI0d

about the Rain Forest! Click on the button to begin.” Click Stop. ol .?.
; - Click on the Play button 1o listen to vour recording. You may erase the recording : '
' and redo itif desirec. QQ ;
: ) I
; - Highlight the word Untitled and replace it with Welcome as shown below.
« Click OK and then click Done to finalize the button.
Tape deck ﬂl

Choose a sound to play
1 [ 12 L or. record € new one.

welcome

21
e

<<

r~m
mZcr -

@® Samples

. O in Use

; C Disk Libraruy..
|
|

g 3
e n

| RECORD STOF PLAY  ERASE

.
|

[ Background sound

- Rccess —

@ Standard (O Disk File | Cancel J . 0K )

)
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changing to tne Graphic Tool and by grabbing the SEleCUON!t mem y 'S ¢

1tem with the mouse. As vou have seen in this Tool |v==157 ¥ J ;
jesson. tney may have words or titles painted over ‘1 ‘ P \\\ —— i
them with the Text Tool. A graphic item may have a il e ||
frame of varving widtns and coiors. HyvperStudio P |

ctves the user 4 choice perween e IWo ways of
adding pictures to the caras.

- Add

thepicture of the Waterfall 10 Card 3 by choosing

choose a frame color. Click Ok.

Tool

Ohjects -- Add A € Gr
Item. Select Watertall from the Rain Forest Folder and click OK. Drag the
picture 1o the top ieft of the soreen. Click outside the seiection rec tangie and then

£

|

ﬂl:). y
} o)

—

A
A

JIL

aphic

woy

—————____—__————"—

Graphic Appearance

_—

__—_——____d—_—_—-——‘-

]

Frame color

| ]

\s

4

Frame width

2{_}5}

Aruitoxt provided by Eic:

Name: |Iaterfall J
Cooneer )
| | | B
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(Clickm&xeMnnkeym‘theFrogmmovecardtocard.)

Add the pictures of Toucan II and Tarsier from the Rain Forest Folder to Card 3 by choosing
Objects — Add A Graphic Item. Drag the pictures to the top middie and top right of the

screen. If the pictures are not the same height, choose the Graphic Tool, click on the picture {
to select it, and drag the bottom right comner until the picture is the desired height.

« Choose Objects —~ Add a Text Item. Drag the selection rectangle that appears on the screen
and resize it underneath the pictures so that the text "Welcome to the Rain Forest!" will fit.
Click outside the marching ants. Choose the options as shown above: :

Tent Inio e

AUl saTT e TeRd

Neme:

] Braw scroll bar [J Read only
] Scroliable O braw frame

( setfie.. ) ( cancer ] |£ 0K . il ‘

15
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‘- “ » Type Welcome to the Rain Forest! in the newly created text item, Pledse note that the Hana
Too! or Browse Tool is chosen while vou are typing. Text created in a text item may be '

editted later uniike text created with the T or text tool.

- Highlight the text after you have typed it by dragging from leftto right over the text with vour
mouse. Choose Options -- Text Style. Choose Chicago, size 24 and Bold and then click
OK.

. The next step is to create buttons on the card that will take the user of the stack to the next
card or the previous card. We will add two graphic items, the frog and the monkey, t0 each
of the remaining cards in the stack and cover the graphic items with a transparent button that
will play a sound and then move to gither the previous card or the next card.

« Choose File - Add a Clip Art. From the Rain Forest folder on the Macintosh HD, choose
Trio. Draw a selection rectangle around the frog and click OK. Drag the frog to the right of
the title Welcome to the Rain Forest! Click outside the frog and then click OK again.

- Choose Objects -- Add a Button. Click on the selection rectangle type to create an invisible
button. Click OK. Drag the selection rectangle to cover the frog and resize it so that it just
covers the frog. Click outside the selection rectangle. Choose Next card and then choose the
transition Left to right at a slow rate. Click OK.

« Choose Play a sound. Click on the Disk Library. Locate the HS Sound folder in
HyperStudio. Choose Night Frog. Click OK. Click Done.

« Choose Edit -- New Card. Choose Move -- Previous Card. Click on your new button to try
ﬁ it out and then choose Move -- Previous Card again.

=——= Button Actions =
r - Places To 6o: ———  Things To Do:
O Another card... X Play a sound...
@ Nesnt card ] Use HyperlLogo...
O Previous card [ New Button Actions...
O Back [(J Play a LaserDisc clip...
.1 O Home stack [JPlay animation...
O Last marked card ] Play QuickTime™ movie...
O Another stack... [] Magic Buttons™ ...
O Another program... [ Testing functions...
O None-of the above
(o )
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« Choose File -- Add a Clip Art. From the Rain Forest folder on the Macintosh HD,
choose Trio. Draw a selection rectangle around the monkey and click OK. Drag
the frog to the left of the title Welcome to the Rain Forest! Click outside the
monkey and then click OK again. ‘

» Choose Objects -- Add a Button. Click on the selection rectangle type to create
an invisible button. Click OK. Drag the selection rectangle to cover the monkey
and resize it so that it just covers themonkey. Click outside the selection rectangle.
Choose Previous card and then choose the transition Right to left at a slow rate.
Click OK.

- Choose Play a sound. Click on the Disk Library. Locate the HS Sound folder in
HyperStudio. Choose Monkey. Click OK. Click Done.

JuIeN JIs)

- Click on your new button to try it out. Any options on a button can be changed by
first clicking on the B or Button tool and then double-clicking on the button that is
to be changed. The dialog box will have a button Actions that will allow you to
change anything about a button such as a sound, animation or other action.

% Welcome to the Rain Forest!!

oo ] &

(Click on the Monkey or the Frog to move from card tocard.) -

» To finish Card 3 we will need to create a button that will ask the user of the stack to type in
his/her name. This data may be used by a teacher to gain results after a stack is used.

» Choose Objects -- Add a Button. Choose a rounded-rectangle button, blue text, and a

yellow background. Click in the box to the left of Show Name. Type Click Here to Begin
as a title for the button. Click OK.

» Drag the button so that it is underneath the title "Welcome to the Rain Forest!!” Click
outside the button. Choose Testing Functions... and then choose Ask for the User's
Name. Click OK and then Done.

- Either use the T (or Text too!) or use Objects -- Add a Text Item and type (Click on the
Monkey or the Frog to move from card to card.) below the Click Here to Begin button.

» Choose the hand or Browse Tool and move to Card 4.

——

——
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Rain Forests have Layers

Fxotic Life Forms

We Decstroy Rain Forests

ﬂ\ Click on a topic to continue! &t

~ As shown above Card 4 will be a Table of Contents card from which the user of the stack will
branch to other stacks containing information about each topic.

« Under Objects — Add a Graphic Item, add Butterfly I, {I, I, and IV. Under Objects — Add
a Text Item. add text items and type Table of Contents and the chapter items as shown
above. Remember to highlight the text, use Options — Text Style to choose the size (36,

Chicago, Bold) and color desired. Add another text item for the text "Click on a topic to
continue!"”

- Save your stack. Choose File -- New Stack. Choose File —- Save Stack. Save the new stack

as Welcome to the Rain Forest. (Be sure to click on the desktop button and save it on your
disk.)

« Choose File -- Add Clip Art. From the Rain Forest
folder on the Macintosh HD, choose the Trio and then %%fig
place a selection rectangle around the butterfly. Add a
transparent button that will be named Table of Contents  Table of
over the butterfly. The button will connect to the Rain
Forest stack on your disk and may play a sound if you
desire. Save vour new stack.

« Click on the Table of Contents button to return to the Rain Forest stack. Choose Objects --
Add a Button. Chorse invisible and drag and resize the button so that it covers the text
Welcome to the Rain Forest. Click outside the selection rectangle. Choose Another Stack.

Choose your new ly created stack. You may add a sound and transition before finishing the
uunon. 137 i
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+ Move to card 3 of the Rain Forest stack. Choose tne Sciection
Rectangle. Draw a selection rectangle around the picture of the

Button Tool
monkey and choose Edit -- Copy Background. Choose Move --

Next Card. Choose Edit - Paste Background. Change to the E

Hand or Browse Tool. Click on the Table of Contents button. Browse

Save your stack as you move to the Welcome to the Rain Forest

stack. Choose Edit - Paste Background.

MH—H

- Move to card 3 of the Rain Forest stack. Repeat the above pro- — Rect- | L3 |6~ (7

cess copying and pasting the frog to card 4 of the Rain Forest angle é ~

siack and to card 1 of the Welcome to the Rain Forest stack. Save &

your work as vou go along in the process. ' [‘_‘] D
* Move to card 3 of the Rain Forest stack. Choose the Button tool. & O

Click on the next card button that covers the frog. Choose Edit --

Copy Button. Choose Move -- Next Card. Choose Edit - T o\ 4

Paste Button. Change to the Hand or Browse Tool. Click on the
Table of Contents button. Save your stack as you move to the

» Move to card 3 of the Rain Forest stack. Repeat the above process copying and pasting the
button covering the frog and the button covering the monkey to card 4 of the Rain Forest

stack and to card 1 of the Welcome to the Rain Forest stack. Save your work as you go
along in the process.

» Move to card 1 of the Welcome to the Rain Forest stack. The stack should now have three
bnﬁ'r\nc An fhe C&I’d.

TN

o) é )
4 e .,
j f\ Table of Contents M"

Change to the Paint Bucket tool. Choose a light blue color from the Colors palette. Click
on the screen to pour blue over the entire screen. You may need to click near the animal
figures at the bottom of the screen to pour blue around them.

« Choose Edit -- Copy Card. Choose Edit -- Paste Card. Repeat Edit -- Paste Card
four more times. You will now have five cards in this stack that will be a prototype from
which to quickly produce a stack about the rain forest. The buttons and the basic color
will be copied with the card. You may also wish to create a text item on the card before
you copy and paste the card to save you developmient time.

+ From Card 1 of the Welcome to the Rain Forest stack, choose the Button tool. Choose
Edit -- Copy Button. Choose File -- Open Stack and open the Rain Forest stack. On
Card 1 of the Rain Forest stack, choose Edit -- Paste Button.




3

There are three major regions of rain forests. |

3
Table of Contents

South American Rain Forests

Table of Contents
139 20

ERIC

Aruitoxt provided by Eic:



™ wwe w —~
= HideShow
TR e ' )\‘, 3 5

« [ the stack Welcome to the Rain Forest!! choose Objects -- Add a Graphic Item.
From the Rain Forest folder. choose Full Rainforest Pict.

« Choose Objects -- Add a Button. Choose an invisible button and drag the button

over the tree frog in the picture. Click outside the button. Choose New Button
Actions from the dialog box.

suojng

e = —— Neiv Button fActions ==

Names: Info:
HideShow NBA 1.0, by Michael O'Keefe

|

RoliCredits

This NBa sllows you to hide, show or

flip the appearance of one of HyperStudio's
screen objects. This NBA only works with
objects that are on the current card.

q

(‘use this NBA... )

@ Sampies QO inUse (O Disk Library...

+ Choose Use This NBA...

HideShow
« Make the choices as = A
shown in the dialog box to ) .
the right. Click DK. Enter name of the object [Tree Frog ]
. Choose Plav a Sound - What Kind of Object is it?
From the Disk Library in O button @ text field (O graphic
the HS Sound folder.

choose Night Frog.
& & - What should | do to it?

* Click OK to complefe the O hide it O show it ® flip l

button selections. . i
=

1o 21 1Ho
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il Choose Ohjects -- Add a Text Item. Position the text box to the right of the picture of the '
| tree frog. Resize tne text box so that it is @ small iext 1tem as shown below. Click outsiae tne it
. seiection rectangie. Name the text item Tree Frog. Take the X out of the box 10 the lefiof
Draw Scroll Bar. Click OK. Type Tree Frog in the text item.

- Continue to create an invisible but n over each animal in the picture. Add the New Button
Action that will hide/show the text item identifying the animal and add a sound where

possible. Remember that each text item must be named exactly the same as the name en-
tered in the HideShow dialog box.

- With the hand or Browse tool. click on each button until no text items are showing. Use File

-- Save Stack. This will ensure that all text items are hidden when the stack is opened the
next time.

» On the Dext page are two cards that show ways that HyperStudio can be used to make the
stack interactive. With the Testing Functions option in HyperStudio, teachers can open the

test results in a word processor and determine whether students are gaining correct informa-
tion by using the stack.

- Challenge: Create these two cards in your stack with text items that open
with the correct answer and a sound that lets the user know that he/she
has chosen the wrong answer.

— — ———
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TTIP
CURRICULUM IMPLEMENTATIOCN PLAN
Abstract

NAME: Jim Telese

INTERNSHIP: Texas A&M University Ocean Driiling Program
College Station, Texas

SCHOOL: Texas A&M University - College of Education - EDCI
PRIMARY
SUBJECT: Science, Mathematics
ACTIVITIES:
SUMMARY:
RESOURCES:
T
Q L44




TTIP
CURRICULUM IMPLEMENTATION PLAN
Abstract

NAME: Albert L. Bart

INTERNSHIP: Texas Parks & Wildlife, Star Enterprise, HL&P
Spring, Texas

SCHOOL: Spring High School
Spring, Texas
PRIMARY
SUBJECT: Biology, Environmental Science

ACTIVITIES: ° Water Analysis Using Digital Titrator
J Photosynthesis & Cellular Respiration

SUMMARY: Directions for use of Hach, Ecology Combinstion Test
Kit for testing acidity, alkalinity, carbon dioxide,
dissolved oxygen, hardness, and pH of water
samples. Aslo to utilize all of the water analysis for

environmental science classes and honor biology
classes.

RESOURCES: Ecology Combination Test Kit
Hach Company
P.O. Box 389
Loveland, Colorado 80539
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NAME:

INTERNSHIP:

SCHOOL:

PRIMARY
SUBJECT:

ACTIVITIES:

SUMMARY:

RESOURCES:

TTIP
CURRICULUM IMPLEMENTATION PLAN
Abstract

Albert L. Barr
Texas Parks and Wildlife

Spring High School

Biology, Environmental Science

Water Analysis using digital titrator
Photosynthesis & Cellular Respiration

Included in this CIP are the directions for using a Hach, Ecology
Combination Test Kit for testing the acidity, alkalinity, carbon dioxide,
dissolved oxygen, hardness, and pH of water samples. In my current
teaching assignment, I will utilize all of the water analysis tests in my
environmental science classes and will utilize the photosynthesis and
cellular respiration lab in my honors biology classes.

Ecology Combination Test Kit, Hach Company, P.O. Box 389, Loveland,
Colorado 80539

148




SUMMARY OF INTERNSHIP:

This internship was unique in several ways. First, my mentor was Texas Parks and
wildlife but rather than work at a Texas Parks and Wildlife facility. I was able to work at my
school site on a project and Texas Parks and Wildlife came to me. Second. funding for my
internship was from three sources. Texas Parks and Wildlife. Star Enterprise. and Houston
Lighting and Power. My funding was for four weeks rather than the eight weeks like most
internships. : -

My project was to initiate development of an outdoor study area on a naturally occurring
1.8 acre wetland located on school district property immediately behind Spring High School. The
goal of this project is to complete nature trails around the wetland, as well as, a boardwalk across
it and an observation platform at one end of it. Eventually an outdoor classroom will be
constructed on the site so that students can attend classes there. Money for the construction
materials was. donated and volunteer labor is being used to put them in. In addition, native
species of herbs, shrubs, and trees will be planted in and around the wetland to enhance its value
for wildlife. Bird nesting boxes and bat houses will be constructed and located around the
wetland. Currently the wetland and its perimeter has over 150 species of plants. Specimens of
these will be collected and placed in a herbarium for a reference collection. The site will
ultimately be used by students of most curricula in the high school.

Texas Parks and Wildlife gave advice on trail location and construction. They also were

able to help on vegetation analysis techniques in the wetland. I see this many uses for advice and
help from Texas Parks and Wildlife in the future.

INTRODUCTION TO WATER ANALYSIS TESTS:

This experiment is designed so that students can take water samples or bring in water
samples and do several important water tests on them. The tests that can be done with this
particular water analysis kit are as follows: acidity, alkalinity, carbon dioxide, dissolved oxygen,
hardness, and pH. The water analysis kit is a Hach model AL -36DT, Cat. No. 20638. I choose a
Hach water analysis kit because most of their chemicals are premeasured for each test and are
contained either in foil packets or powder pillows. With proper safety precautions, there is almost
no chance that a student is going to come into contact with a hazardous chemical.

This kit also contains a digital titrator. This apparatus allows students to titrate in a very
safe manner and gives a digital readout. It is not electronic but is operated manually. The digital
titrator uses premixed cartridges that look something like large hypodermic syringes. They are
attached to the titrator along with a delivery tube that will place the chemical directly into the
water sample that they are working with. With a titration, you are usually looking for a color
change. When the color changes, they can read the value on the digital titrator. This value is
either the reading for that test in parts per million (PPM) or mg/L, or it can be easily converted
mathematically.

This kit is totally portable and can be taken into the field with you. I purchased six of
these so that I can take a class of students into the field and keep all of them busy doing water
tests during the class period. It is a very good hands on activity for the students and can be used
in middle schools and above.

My test site is located behind the high school and is a naturally occurring wetland 1.8
acres in size. However, the water natural water supply has been cut off and periodically
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chlorinated water from the local water supply must be used to add water to it. We have installed
a 20 gallon container to collect rain water at the wetland site. In the wetland. there is a mixture of
rainwater and local water supply that varies depending on rainfall amounts. My students take
water samples from the rainwater source, at several places in the wetland. and from the pipe
containing the local water supply. In this way. they can obtain a comparison of water from the
various sources and may be able to draw conclusions about any changes that they can see in the
flora or fauna of the wetland. We also take the air temperature, water temperature, wind speed
and direction, and relative humidity on each test day to see if these factors make a difference in
any of the water tests.

The following is the procedure for doing each of the water tests. Notes of explanation,
reference indicators, and interferences that are given in the procedures have been left out of the
following procedures. Although these procedures will only work with the Hach kit, one can see
how simple that they are for students to follow. This information is taken form instructions for
using the Ecology Combination Test Kit

ACIDITY TEST
1. Attach a clean 180° delivery tube to a 1.600N Sodium Hydroxide Titration
Cartridge. Twist cartridge onto titrator body.
2. Flush out the delivery tube by turning the knob until a few drops of titrant are

effected from the tube. Wipe tip and reset counter to zero.
3. Take a water sample by filling a clean 100 mL graduated cylinder to the 100 mL
mark. Pour the sample into a clean 125 mL Erlenmeyver flask.

4. Add the contents of one Bromphenol Blue Indicator Powder Pillow and swirl to
mix.

5. Turn the fine delivery knob to titrate the sample with sodium hydroxide standard
solution while swirling the flask until the color changes from yellow to pure green.

6. Read and record the concentration of methyl orange acidity (as CaCQO,). Reset the
counter to zero. ~

7. Take another portion of the water sample by filling the 100 mL graduated cylinder
to the 100 mL mark. Pour sample into a clean, 125 mL Erlenmeyer flask.

8. Add the contents of one Phenolphthalein Indicator Powder Pillow and swirl to

' mix.
9. Titrate with sodium hydroxide standard solution until a light pink color forms and

persists for 30 seconds.

10.  Read the concentration of total acidity (as mg/L CaCQ,) from the digital counter
window.

ALKALINITY TEST

1. Attach a clean 180° delivery tube to a 1.600N Sulfuric Acid Titration Cartridge.
Twist the cartridge onto the titrator body.

2. Flush out the delivery tube by turning the knob until a few drops of titrant are
ejected from the tube. Wipe tip and reset counter to zero.
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CARBON DIOXIDE TEST

DISSOLVED OXYGEN TEST

1.

Take a water sample by filling a clean 100 mL graduated cylinder to the 100 mL
mark. Pour the sample into a clean 250 mL Erlenmeyer flask.

Add the contents of one Phenolphthalein Indicator Powder Pillow and swirl to
mix.

If the color turns pink. titrate with the sulfuric acid standard solution to a colorless
end point. If the pink color does not develop, proceed with Step 7.

Read and record the concentration of phenolphthalein alkalinity (as mg/L. CaCO.).
Add the contents of one Bromcresol Green-Methyl Red Indicator Powder Pillow
to the same sample and swirl to mix.

Continue to titrate with the sulfuric acid standard solution to a light greenish
blue-gray (pH 5.1), a light bluish pink-gray (pH 4.8) or a light pink (pH 4.5) color.
Read and record the concentration of total alkalinity (as mg/L CaCO,).

Attach a clean 180° delivery tube to a 3.636 N Sodium Hydroxide Titration
Cartridge. Twist cartridge onto titrator body.

Flush out the delivery tube by turning the knob until a few drops of titrant are
gjected from the tube. Wipe tip and reset counter to zero.

Take a water sample by filling a clean 100 mL graduated cylinder to the 100 mL
mark. If possible allow the water to overflow the cylinder several times; then pour
off the excess until the 100 mL level is reached. Pour into a clean 125 mL
Erlenmeyer flask.

Add the contents of one Phenolphthalein Indicator Powder Pillow and swirl to
mix.

Titrate sample while swirling the flask gently until a light pink color forms and
persists for 30 seconds.

Read the number of digits used from the digital counter window. Multiply the
reading by 2 to determine mg/L CO..

Collect a water sample in a clean 300 mL glass stoppered BOD bottle by ailowing
the sample to overflow the bottle for two or three minutes. This ensures air
bubbles are not trapped in the bottle.

Add the contents of one Manganous Sulfate Powder Pillow and one Alkaline
Iodide-Azide Reagent Powder Pillow. Carefully insert the stopper so that no air is
trapped in the bottle. Pour any excess water off the bottle rim and invert several
times to mix. A flocculent precipitate will form which will be brownish-orange if
dissolved oxygen is present or white if oxygen is absent.

Allow the sample to stand until the floc has settled, leaving the top half of the
solution clear. Again, invert the bottle several times to mix and let stand until the
upper half of the sclution is clear.

Remove the stopper and add the contents of one Sulfamic Acid Powder Pillow.
Replace the stopper, being careful not to trap any air bubbles in the bottle, and
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invert several times to mix. Floc will dissolve. leaving a vellow color if dissolved
oxygen is present.

Pour off exactly 100 mL of the prepared solution by filling the 100 mL graduated
cylinder to the 100 mL mark.

Attach a clean 180 delivery tube to a 0.2000N Sodium Thiosulfate Tltranon
Cartridge. Twist the cartridge onto the titrator body.

Titrate the 200 mL of prepared solution remaining in the BOD bottle with the
Sodium Thiosulfate Titrant. 0.2000N. to a pale vellow color.

Add two droppersful of Starch Indicator Solution and swirl to mix. A blue color
will develop.

Continue the titration until the solution changes from blue to colorless.

Read the number of digits from the digital counter window. Divide the reading by
100 to determine the concentration of dissolved oxygen (in mg/L).

HARDNESS TEST

W

Attach a clean 180" delivery tube to a 0.800M EDTA Titration Cartridge. Twist
cartridge onto the titrator body.

Flush ou: the delivery tube by turning knob until a few drops of titrant are effected
from the tube. Wipe tip and reset counter to zero.

Take a water sample by filling a clean 100 mL graduated cylinder to the 100 mL
mark. Pour the sample into a clean 250 mL Erlenmeyer flask.

Using the 1 mL calibrated dropper, add 1 mL of Bufter Solution, Hardness !, and
swirl to mix.

Add the contents of one ManVer® 2 Hardness Indicator Powder Pillow and swirl
to mix.

Titrate the sample with the EDTA standard solution while swirling the flask until
the color changes from re to pure blue. -

Read and record the concentration of total hardness (as mg/L CaCO,).

Fill the two glass samples tubes to the 5 mL mark with water sample. It is
imperative that the tube be rinsed completely free of any solutions that may have
bee used previously.

Add six drops of Wide Range 4 pH Indicator Solution to one of the tubes and
swirl to mix.

Insert the prepared sample in the right opening of the color comparator.

Insert the tube of untreated water sample in the left opening of the color
comparator. '

Hold the color comparator up to a light such as the sky, a window or a lamp and
view through the two openings in the front. Rotate the color disc until a color
match is obtained. Read the pH through the scale window.
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REFERENCES

L. Hach Company. P.O. Box 389. Loveland. Colorado 80539

APPARATLUS
l. Ecology Combination Test Kit
Model AL-36DT
Cat. No. 20638
Cost 3225
Hach Company, P.O. Box 389, Loveland, Colorado 80539
Telephone 303-669-3050

ADDITIONAL LAB - Utilizing the above tests.

PHOTOSYNTHESIS AND CELLULAR RESPIRATION

INTRODUCTION:

This lab will utilize the dissolved oxygen and carbon dioxide tests in the above Hach kit.
All materials necessary for at least 20 tests come with the kit. It will allow students to measure
the amount of O, and CO, in water samples containing algae after exposing them to light and no
light situations. Since there is only one digital titrator per test kit, I would advise purchasing one
test kit per group or one digital titrator per group along the chemicals needed.

MATERIALS: per student group

Nonconsumables
Digital Titrator 1
100 mL graduated cylinder !
300 mL glass stoppered BOD bottle 1
180° delivery tube 2
Goggles 1 per student
1000 mL beakers 2
Light source 1
Celsius thermometer 1
Consumables
3.636N Sodium Hydroxide Titration Cartridge 1 (used for 20 tests)
Phenolphthalein Indicator Powder Pillow 1
Manganous Sulfate Powder Pillow 1
Alkaline lodide-Azide Reagent Powder Pillow 1
Sulfamic Acid Powder Pillow 1
0.2000N Sodium Thiosulfate Titration Cartridge | (used for 20 tests)
Starch Indicator Solution 1 (used for 20 tests)
Nonchlorinated well water or boiled pond water
at room temperature 1000 mL

Fresh water algae
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PROCEDURE:

1

vl I

x o

10.
11

12

b

13.

Fill each of 2 1000 mL beakers with 500 mL of well water

Place the same amount of fresh water algac in each one

Place one of the beakers under a light source but not close enough to atfect the
temperature

Place the other beaker n a dark cabinet or soine other dark placc but as near as
possible to the same temperature as the first

Make another set up exactly like the ones above but without algae and place one in
the light and one in the dark. (For economic reasons, only one of these setups
needs to be made per class.)

Leave both over night

The next day, take the temperature of each setup and record it.

Test each setup for carbon dioxide and dissolved oxygen including the ones
without algae. (The ones without algae may be done by the teacher for the class.)
Record your results.

If time permits, record the data from other groups in the class.

Make a data table and record the results.

Graph your results.

Draw conclusions.

-
c.
C
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TTIP
CURRICULUM IMPLEMENTATION PLAN

Abstract
NAME: Roy Darville
INTERNSHIP: Texas Parks & Wildlife Department - GIS
Austin, Texas
SCHOOIL: East Texas Baptist University
PRIMARY
SUBJECT: Biology
ACTIVITIES:
SUMMARY:
RESOURCES:
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NAME:

INTERNSHIP:

SCHOOL:

PRIMARY
SUBJECT:
ACTIVITIES:

SUMMARY:

RESOURCES:

TTIP
CURRICULUM IMPLEMENTATION PiLAN
Abstract
Becky Gullett

Texas Parks & Wildlife Department - GIS
Austin, Texas

Panola College

Science

i6u
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TTIP
CURRICULUM IMPLEMENTATION PLAN
Abstract

NAME: Kathy Jackson

INTERNSHIP: Texas Parks & Wildlife
- Endangered Resources Branch

Austin, Texas

SCHOOL: Barton Creek Elementary
Austin, Texas

PRIMARY

SUBJECT: Elementary

ACTIVITIES: A Resources Book for elementary school children to
learn about endangered species in Texas.

SUMMARY: This book was designed to to insure an opportunity
for students to learn about anamils and plants is such

a way as to create an appreciation for the ecosystems
of Texas.

RESOURCES: Linda Kissock
Texas Parks & Wildlife
Endangered Resources Branch
3000 IH-35S., Suite 100
Austin, Texas 78704
512-448-4311
800-792-1112

16o

AL i s e MR ATy o b s e e U UL D AT AR e S TR IR RS L, Wt A LA M. T A N TR S AT Mk ML Y TR S M



TTIP
CURRICULUM IMPLEMENTATION PLAN
Abstract

NAME: Kathy Jackson

INTERNSHIP: Texas Parks & Wildlife Endangered Resources Branch
Austin, Texas

SCHOOL: Barton Creek Elementary, Austin

PRIMARY

SUBJECT: Elementary

OBJECTIVE: To produce an independent activity book on the

endangered species of Texas. It was the hope of the branch
to create a document to insure an opportunity for students
to learn about animals and plants in such a way as to
create an appreciation for the ecosystems of Texas and
man's involvement in the protection of these vulnerable
systems in Texas and the world at large.

FORMAT OF

BOOK: The book was designed to begin with an animal that is
now extirpated in Texas and move through seeral
endangered animals and plants relative to specific regions
in the state. Then to finalize the book with an animal that
has been a successful "come back" story through the
recovery efforts of wildlife officials, scientists, and
interested parties.

THE PLAN FOR EACH MODULE PER REGION OF
TEXAS HAD A SPECIAL AND REPETITIVE DESIGN TO
VISUALLY SUPPORT CLARITY AND SIMPLICITY FOR
THE ELEMENTARY CLASSROOM.

This composition included an organized report using

three basic components:

¢ The threat to the species

* A true story to create an emotional appeal to the reader

* One or two exercises that might range from an
artistic/hands-on approach to a more critical or
higher level thinking activity.
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ANIMAL/PLANTS COVERED IN THE ACTIVITY BOOK INCLUDE:

A. Black-Footed Ferret

B. The Red Cockaded Woodpecker / The Trailing Phlox

C. The Greater Long-Nosed Bat

D. The Golden-Cheeked Warbler / The Black-Capped Vireo /
The Texas Snowbell

E. The Peregrine Falcon

F. The Houston Toad / Large Fruited Sand Verbena

G. The Ocelot

H. The Whooping Crane

The Endangered Resources Branch had envisioned an Endangered Species
Activity Book that could be done independently by the students of Texas. We
hope that we have achieved this goal as well as making this booklet an
incredibly interesting and accountable teaching tool for the teachers in the
state.

Essential Elements are listed in the book and can be used as a vehicle for
TAAS Objectives as well.

AN EXAMPLE OF ONE ENDANGERED ANIMAL MODULE ACTIVITY
BOOK IS ATTACHED FOR REVIEW.

You Can Receive This Book By Writing:
THE TEXAS PARKS AND WILDLIFE
ENDANGERED RESOURCES BRANCH
LINDA KISSOCK

3000 IH-35 S., SUTTE 100
AUSTIN, TEXAS 78704

800-792-1112
5124484311

ito
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HE PEREGRINE FALCON HAS NOT ONLY FACED THE
THREATS OF HABITAT LOSS AND HUMAN DISTURBANCE,

IT IS ALSO A VICTIM OF THE WIDESPREAD USE OF DDT

(

A PESTICIDE

—

w D
ALl
RGN

SO WHEN THE FALCON E
BE EATING PESTICIDE T
TISSUE OF AN ANIMAL TH
PLANTS COVERED WITH

@

THE FALCON TRUE STORY

AS YOU’'VE LEARNED FROM YOUR SCIENCE
CLASSES, PESTICIDES CN THE GROUND ENTER
THE FOOD GHAIMN,

ATS ITS DINNER, HE MAY
HAT IS IN THE FATTY
AT PROBABLY ATE SOME

THIS CHEMICAL.

FALCON —— BLACKBIRD —® SEEDS——» PLANTS, SOIL, AND WATER

CONTAMINATED WITH DDT.

COLOR CUES: THE FALCON IS BLUISH GRAY WITH A BLACK CAP ( LIKE A HELMET)AND A BLACK
MARK BELOW THE EYE . THE BEAK IS BLUE .THE THROAT AND UNDERPARTS OF THE BIRD ARE WHITE
AND SCATTERED WITH BLACK STREAKS. THE END OF THE TAIL FEATHERS ARE TIPPED IN LIGHT YELLOW
BROWN. THE LEGS AND FEET ARE YELLOW WITH BLUISH BLACK TALONS (CLAWS).
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ALTHOUGH EATING THE CONTANINATED FOOD SOHETIMES

CAUSES DEATH, WRWALLY! IT AFFECTS THE BIRD BY

MAKING THEM UNABLE TO LAY EGGS OR TAKE PROPER
CARE OF THEIR CHICKS.

BIRDS CONTAMINATED ¥ITH 20 (A PESTICIDE USED

TO KILL INSECTS ON FARKM CROPS) PRODUCE EGGS WITH
SETYWLS SO TEILN THAT THEY BREAK VHEN THE FALCON
SITS ON THEM DURING NESTING.
HIGH PLACES LIKE HMOUNTAIN LEDGES AND CLIFFS.
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%ONLY ABOUT 324 PAIRS OF BREEDING FALCONS f/
%REMAINED IN NORTH AMERICA. //

o
%/TODM DUE TO THE HELP AND PROTECTION 7

‘\\\

AT

_ THAT MANHAS OFFERED AND THE DECREASE %
/OF DDT IN THE FOOD CHAIN, PEREGRINE %
////FAL(‘ONS ARE REPRODUCING WELL THROUGH 7|
/OUT MOST OF NORTH AME mc». /é

SROPERLY USE AND DISPOSE OF CHEMICALS AND THEIR CONTAINERS. THIS
EFFORT WILL HELP TO KEEP HARMFUL CHEMICALS OUT OF THE FOOD CHAIN.

FOOD (‘HMN DPA "’-’lNG

DRAW YOUR OWN FOQD GHAIN FOR ANOTHER BIRD OF PREY
USE A FISH, A BALD FAGLE A LEAF. ANINSECT :
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THE PEREGRINE FALCON IS A BIRD OF
PREY. IT LIVES BY HUNTING OTHER
——BIRDS..

THE FALCON PREYS ON SMALL BIRDS LIKE
SIALLOWS, JAYS, AND BLACKBIRDS.

WHEN HUNTING, THE PEREGRINE RISES TO GREAT
HEIGHTS, THEN GOES INTO A STEEP POIWER DIUE
CALLED ©THE STOOP®. THE SPEED OF THE DIDE

HAS BEEN MEASURED AT 188 MILES PER HOUR
(RACE CAR DRIVING SPEED). FRLCONS STRIKE
THEIR PREY AT SUCH GREAT SPEED THRT THE PREY IS
OFTEN KILLED INSTANTLY JUST BY THE FORCE OF THE
BLOLJ FROM THE FALCON’S TALONS(CLRAILUS).

| S
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NAME:

INTERNSHIP:

SCHOOL.:

PRIMARY
SUBJECTS:

ACTIVITIES:

Texas Alliance

TTIP
CURRICULUM IMPLEMENTATION PLAN
Abstract

Steve Krupp

Texas Parks and Wiidlife Department
Resource Protection Division
Environmental Contaminants Lab

"Interactive Roles of TPWD Programs,
Career Paths and Students”

Dripping Springs High School,
Dripping Springs, Texas

Physical Science, Chemistry, Environmental
Science and Biology Il

Developing a slide presentation of the
interactive roles of the Environmental
Contaminants Lab, the Freshwater Studies
Group and the A.E. Woods Fish Hatchery Lab
within TPWD for presentations to schools and
public interest groups

Producing graphics that illustrate the
processes of analytical instruments in a
laboratory

Developing lab demonstrations that correlate
with the graphics illustrations

Organizing field trips that reinforce the
technical concepts and careers in the sciences

j tl’ ¥
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SUMMARY:

There is an enormous increase in career paths
in the sciences in both industry and public
agencies. New analytical laboratories are
opening at all federal, state and local levels,
where before these analytical needs were
contracted to universities and existing private
labs. Today's students can find out early what
opportunities these careers provide.

The purpose of this curricuium is to give
teachers, students and TPWD scientists a
presentation tool with which to view and
demonstrate current analytical methods.

Opportunity to visit TPWD laboratory sites,
university research facilities and wildlife
habitat areas through field trips and guest
presentations is the linkage between students,
their teachers and their careers. Field trips
simultaneously motivate students and assure
their first hand interaction with career
activities. Students can become involved
environmental peer leaders and make
knowledgeable educatioinal and career decisions.

[
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RESOURCES:

Mr. Ismael (Smiley) Nava

Texas Parks and Wildlife Department
Program Leader

Contaminant Assessment Program
Resource Protection Division

4200 Smith School Rd.

Austin Texas, 78744

Dr. David Klein

Texas Parks and Wildlife Department
Director: Environmental Contaminants Lab
Resource Protection Division

A.E. Woods Fish Hatchery

505 Staples Rd.

San Marcos, Texas

Becky Walich

Texas Parks and Wildlife Department
Conservation Scientist: Environmental
Contaminants Lab

Resource Protection Division

A.E. Woods Fish Hatchery

San Marcos, Texas

Joe Guerrero

Student Intern: Southwest Texas State
University/Texas Parks and Wildlife Dept.
Environmental Contaminants Lab

Scientist, Edwards Aquifer Research and Data
Center: Southwest Texas State University
San Marcos, Texas
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OBJECTIVES AND “Interactive Roles of TPWD Programs,
ACTIVITIES FOR Career Paths and Students"

1. To report or discuss current articles in newspapers,
magazines or professional journals that describe current
analytical issues in an environmental context.

2. To perform on sit analysis of water quality in existing
waterwaysor ii. runoff water, or through streamtable
models.

3. To view a slide presentation of TPWD field and lab
activities to heip orient students to the data gathering
techniques of career scientists.

4. To perform demonstrations that model the basic separation
techniques on which modern analytical instruments are
based.

5. To make site visits to the TPWD Environmental
Contaminants lab and the forensic lab at the A.E.Woods Fish
Hatchery.

6. To make site visits to The Edwards Aquifer Research and

Data Center at Southwest Texas State University.

7. To attend a presentation by TPWD scientists addressing
contaminant analysis of habitat assessment.

8. To participate in a continuing survey of a local natural
area and to make a site visit to a TPWD "natural
classroom” or outdoor education facility.
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ACTIVITY 1

Students begin and continue a survey of a local natural
area to include:

a) perimeters

b) vegetative survey

c) elevation contours

d) soil type - moisture levels
e) shade / sun levels

Objectives: 1,2,8

These ongoing measurements will be averaged by the
students and mapped, then put on transparency. An overlay
technique, similar to Geographical Information Systems (GIS)
will be used to show composite effects of all the variables
together.

The centerpiece activity will be a field trip to Pedernales
Falls State Park or other developed outdoor education facility.
Students will share experiences with the staff naturalist and
develop their own "expert" manual or key for that natural area.

An extending activity will be for students to continue
survey activities and publish "expert" manuals or vegetative

keys for local parks to showcase their learning within their
community.

ACTIVITY 2

Students view intrcductory slide presentations of TPWD
workers and scientists, demonstrating the interrelationship of
Parks and Wildlife departments with each other and with other
agencies and universities.

Objectives: 3,4,5

Among the introductory slides are graphics that prepare
the students for understanding the instruments they will see
during their field trips. Often the technical nature of analytic
instruments limits students to a "black box" perception of input
output with little understanding of the separation processes.

1-u
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These illustrations give students visual impressions of the
mechanisms of attraction that cause separation used in gas
chromatography, gel permeation chromatography, and mass
spectroscopy and other analytical processes.

Proof sets of the slides printed by xerox will be available
for students to record information during the slide presentation
and these can be kept by the student for use during and after the
field trip to the TPWD labs.

ACTIVITY 3

Students attend follow up presentation by TPWD scientists
in environmental contaminants and freshwater studies.

Objectives: 5 and 7

Either preceding or following the student's site visit to
the Environmental Contaminants Lab, a TPWD chemist from the
lab and a biologist from the Freshwater Studies group wiil be
invited to make a nresentaion to Dripping Springs High School
students. The presentation serves to familiarize the students
with the overall activities and interrelationships of these

groups and the career pathways of the scientists who perform
them.

| would like to express my appreciation in advance to
ismael (Smiley) Nava, Dr. David Klein, Becky Walch, Joe
Guerrero, Gordon Linam, Cindy Hobson and Jack Ralph for their
willingness to participate in this aspect of the curriculum plan.

They will bring a wide variety of experience and presentation
techniques to our school.

ACTIVITY 4

Students make site visits to the TPWD A.E. Woods Fish
Hatchery.

Objectives: 4,5,6




The cornerpiece of the instructional presentations by the
teacher and the presentations by TPWD scientists is the
student's site visit to the A.E. Woods facility. The students

groups will be subdivided into smaller groups to rotate through
three activities.

1. The students will observe and visit chemists at the
Environmental Contaminants Lab. The preparation of samples
can be demonstrated in the prep room and the need for scientific
controls and QA-QC can be explained there. Additionaly
students can observe and question the use of technoiogy through
instruments used in the analysis of inorganic and organic
materials . The following apparati can be seen in operation

The atomic absorption spectrophotometer - used in metals
analysis

The high pressure liquid chromatograph - used in gel
permeation chromatography for the separation of fats and
organic pesticides

gas chromatograph / Electon Capture Device - used to
separate volatiles and organic chlorine pesticides for
graphing and identification

mass spectrometer - 3rd dimension analytical backup for
gas chromatograph

The students will aiready have seen and discussed the
operation of these instruments through the introductory slide
presentation in ACTIVITY 2 as preparation for this visit.

2. The students will visit and observe the operation of the
fish hatchery and the forensic fisheries lab. There they will
see the management of fish specie production, typing and
stocking on a large scale. The forensics lab will aliow students
to observe and relate modern techniques similar to
electrophoresis, currently used in human forensics, applied to
identify game and other wildlife. Even stories of courtroom
drama can be heard telling of the use of these techniques by
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TPWD personnel. Also egg extraction, matting and fish
population health management techniques can be seen at the
forensic fisheries lab.

ACTIVITY 5

Students continue related environmental education through
ongoing projects such as the Colorado River Watch Network or
individual six weeks projects.

Objectives: 1,2,8

Students who are inclined toward enjoying the outdoors and
enjoying the applications of environmental chemistry can
continue to see their work and interests related to ongoing
studies. The Colorado River Watch Network is a program
sponsored by the LCRA that involves student and citizen groups
in the monitoring of water quality within all tributaries of the
Colorado River watershed. The CRWN provides training and
equipment to these groups for measuring physical, chemical and
biological water quality parameters inciuding total dissolved
and suspended solids, pH, temperature, dissolved oxygen,
phosphates, nitrates, biological oxygen demand, and animai and
macrophyte indicator species identification.

Students meet with their leader on a bi-weekly basis to
measure water standards at a chosen research site. The data
are then reported to the LCRA for analysis of water quality
throughout the watershed. The very same field trips proposed
within this Curriculum Project serve as extensions for the
River Watch group's activities.

is,
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TTIP
CURRICULUM IMPLEMENTATION PLAN
Abstract

NAME: Liz Troub
Dixie Smith

INTERNSHIP: Texas Parks & Wildlife / Star Enterprises
Spring, Texas

SCHOOL: Dueitt Middle School
Spring, Texas

PRIMARY

SUBJECT: Middle School Science

ACTIVITIES: . Nature Trail Guide and Student Packet
. Aquatic Study Project--Detecting Water
Pollution

SUMMARY: To provide teachers and students with field activities
for environmental studies.

RESOURCES: See Attached
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TTIP _
CURRICULUM IMPLEMENTATION PLAN
ABSTRACT

NAMES: ©Liz Troub
Dixie Smith

INTERNSHIE: Star Enterprise/Texas Parks and wWildlife
SCHOOL: Dueitt Middle School
PRIMARY SUBJECT: Middle School Science

ACTIVITIES: Nature Trail Guide and Student Packet
Aquatic Study Project-~Detecting Water Pollution
Appendix--Environmental Education Resources

SUMMARY: The purpose of this curriculum implementation plan
is to provide teachers and students with field
activities for environmental studies. Our intern-
ship was unique in that it enabled us to work at
our school site with Texas Parks and Wildlife
to develop a nature study area which was made
possible through a grant by Star Enterprise. The
above activities will be utilized for environmental
education in this outdoor natural area. The appendix
includes sources of other environmental educational
materials designed for field work or classroom/labora-
tory settings.

RESOURCES: Texas Parks and Wildlife Department
Sheldon Lake State Park
14320 Garrett Road
Houston, Texas 77044
(713) 456-~9350
Diana Foss, Urban Biologist
Chuck Kowaleski, Urban Biologist

Mercer Arboretum

22306 Aldine Westfield Road

Humble, Texas 77338

(713) 443-8731

Greg Weilander, Botanist

Don Olhausen, Naturalist

Linda Moates, Education Coordinator
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Jesse H. Jones Park

20634 Kenswick Drive

Humble Texas 77338

(713) 446-8588

Carmine Stahl, Naturalist
Darlene Floyd, Horticulturist

United States Department of Agriculture
Soil Conservation Service

Rosenberg Field Office

908 Frost Street

Rosenberg, Texas

(713) 342-8582

Eddie Garcia, Civil Engineering Technician

Houston Field Office
16151 Cairnway
Houston, Texas 77084
(713) 855-8716

David Myers, SCS Agent

Houston Arboretum And Nature Center
4501 Woodway

Houston, Texas 77024

(713) 681-8433

Pat Marks, Director

Don Gray, Volunteer

15\)
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Tatroducticen

During the 1982-83 school year, the Spring Independent School District
Board of Trustees gave approval to and funding for Teacher Initiative
Projects (TIP). This gpecial program was developed to  encourage,
facilitate, recognize, and reward teachers for creative and well designed
instructional approaches to teaching. Dueitt Middle School science
teachers, Miss Liz Troub and Mra. Dixie Smith, submitted an application for
a TIP award for developing an outdoor laboratory and natural area. It was
felt that a natural outdoor setting would provide a unique and dynamic way
of teaching environmental and ecological concepts and practices, as well as
providing a place for the study and observation of 1iving organisms in their
natural habitat. The application received approval.

Development was begun in the f£all of 1983. Lecation of the trail was
determined from an inventory of plants and trees. Plans were drawn for a
large group seating area to be ldcated in a small grove of trees at the edge
of the wsoded lot. The seating area and a foot bridge were constructed by
Mr. Rick Martinez and his industrial arts classes. The science team,
science  students, and administration all aggisted in trail clearing.
Markers were placed along the trail to identify specific areas of interest.
Thus, this trail guide was written to explain what could be observed at each
trail marker.

Along with the trail guide and other sctivities developed by science
teachers, the outdoor laboratory and natural area.is being utilized for
science instruction.
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Marker No.

1

TRAJL GUIDE

The hollow log scen at this stop provides a home tor many woodland
animals such as squirrels, rabbits, opossums and raccoons. Spiders
and insects are abundant here as well., Also, notice the fungi and
lichens growing on the outer bark of the log. Flame-leaf sumac
(Rhus copallina), blackberry and dew berry bushes, and a variety
of other small tree scedlings and shrubs have begun to grow up
around the logs piled here.

To the right of the marker and growing along the stream is a Rusty
Blackhaw Viburnum (Viburnum rufidulum). This particular tree is
thought to he one of the larger ones of this kind found in Harris
County. The tree's unusual shape vesults from Iits irregular
branching, Deeply grooved bark and dark green leathery leaves
with shinv upper surfaces are characteristic of the Rusty
Plackhaw. White (lowers blossom in early spring. A bluish-black
fruit, called a drupe, ripens during the summer menths. The fruit

hangs in drooping clusters providing food fo1 birds and lar:.e
mammals such as deer.

The woody vine growing up the oak tree to the left of the Rusty
Rlackhaw is Poison Ivy (Toxicodendron radicans). It covers much
of the ground here and throughout the woodland, Learn to
recognize this poisonous vine by its three leaves, The poisonous
0oil of this ivy, called "toxicodendrol" causes a skin irritation,
itching and burning. Although a nuisance to man, the white
berry-like fruit, serves as a food source for many birds. Another
vine seen growing in this area is Virginia Creeper (Parthenocissus

quinquefolia). It has five leaflets, glossy and dark green in
color. Unlike poison ivy, it is not poisonous.

The decomposing log seen here -plays an important role in the
soodland ecosystem. Although dead now, the log was once a living
tree, As a living tree, it used the sun's light energy to make
food for its growth. Stored in the wood of the tree is food
energy. Decomposers like micro-organisms, fungi, centipedes,
insects and worms get their energy from this wood. As decomposers

breakdown the log, nutrients are returned to th: soil to be wused
by other living things.

On the upper surface of the decomposing log, a fern can be scen
growing. This is the Rrsurrection Fern (Polypodium polypodioides).
During drv periods, u.> fern shrivels up, turning brown and

appearing dead. After it rains and moisture is plentiful again,
the fern greens and unfolds.

To the left of the trail and growing along the stream 1is a Black
Cherrv (Prunus serotina). The tree is difficult to see, but if one
looks over tne top of the yaupon or through an opening between the
three large trees on the left side of the trail, it is visible.
The small tree has a gray trunk and reddish colored branches, Its
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shiny green lcaves are oval shaped. Tn the spring the tree will
have a white blossom and later in the summer it will hear an edible
fruit black in color. After preparation, the bark of the tree is
used in cough syrup and the fruit is used as a {lavoring extract us
well as food for man. Birds, Traccoons, OpOSSuUms. squirrels and
rabbits feed on the fruit alsc. The leaves arc considered to be
poisonous to livestock. The wnod cf the tree is used in furniture
and cabinet making. Printer's blocks, veneer, patterns, paneling,
interior trim, handles, wooden nowls and utensils, toys and
scientific instruments are also made of the wood of the Black
Cherry.

just ns the trail branches to the right and before reaching this
marker, you may have observed two small trees growing along the
stream. These are Common tlackberry (Celtis occidentalis). The
Common Hackberry is characterized by smooth, gray bark, greenish
twigs and leaves with jagged edges and the feel of sandpaper. An
orange-red drupe which turns dark purple is produced by the tree.
This fruit 1s eaten by several kinds of birds and was at one time
caten by Indians. :

On the bank of the stream A Little~Hip Hawthorn (Crataegus
spathulata) is growing. It can be recognized by its reddish-brown
to gray bark that flakes uff. The trunk of the tree is smooth but
the branches have slender sharp spines 1 to 1l 1/2 inches long.
Leaves of the tree are small and dark green. Blooming in the
spring is a white flower and- appearing in the fall is a £leshy
bright red fruit called a pome.

Most ol the time only a drv stream bed iy present here. But after
rains, runoff from the surrnunding land, collects in the stream and
is carried to the bayou beyond the woodland. Look for ripple marks
on the bottom of the stream and how debris like branches and limbs
acrape and erode the banks of the stream. lLeaves, grasses, twigs
and sediment (pebbles, sand, clay, and silt) are also part of the
ioad carried by the stream, Observe how the sediment sorts itself

out by size and where it is deposiited along the curves in the
stream,

Ahead and to the right of the marker, a small, very young sapling
has begun to  grow. {t is a Common Persimmon (Diospyros
virginiana). AL maturity, the tree will be fairly small and have an
irregular shape due to an unusual branching pattern. The leaves
appear dark green on the upper surface, but a pale green
undorneath, and have a soft or fuzzy texture, Ripening in the fall
are yellow to orange Lo red Lerries that have a very high sugar
content. Not only is the fruit eaten by many species of birds,
skunks, raccoons, squirrels and deer. but it also was used by early
cettlers in cooking. This tree grows in nearly any kind of =oil,
egpecially here in the South making it suitable to plant for
erosion control. However, it is often attacked by diseases caused
by ingsects and fungus.
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The tree you sce heore is eosi.y recognized by the spiny bumps on
its ftrunk. Indiaus and early settlers cof Lhe region used the
spines, bark and twigs from this tree to dull the pain of
toothaciies and teething and hence tlie tree caume to be known as a
Toothache Tree {Zanthoxvlum clava-~herculis). Another common name
for this tree is tiercules Ciub. Several kinds of birds feed on the
fruit of the treec.

The mitten-shaped leaves and reddish-brown to gray hark with a
distinct aroma help identify the trees here as Sassafras (Sassafras

albidum). The 0il of the sassafras has Leen used for making many

things 1including antiseptics, disinfectants, and tea. The dried
leaves have been used as a flavoring for soups.

To the right of the trail is a small, scraggly shrub known as Elbow
Wood or Dewny Foresticra (lorestiera pubescans). It grows 1in
moist, rich soils near streams. Although the shrub has no value to
man  for landscaping, it c¢an be planted to provide cover for
wildlife and for control uf erosion. TJTts value as wildlife cover
is wvery evident were. Uirds (cardinals, chicadees, and bluejays)
are froquently scen perched or nesting in the <hrubbery in this
area.

At this atop, three large trees are present. These are the Post
Oak (Quercus stollata) to the right of the trail, the Mockernut
Hickory (Carva tomentosa), and Sweet Gum (Liquidambar styraciflua)
to the left of the trail. Look carefully and you may see squirrels
scurrying along the ground or up the trunks of the trees here.

The Post Oak has a simple, dark green leaf with rounded lohes., The
fruit of the tree. the acorn, is eaten by deer, squirrels and
birds. The wnod is used for lumber, fence posts, railroad ties,
furniture and firewood.

The Mockernut IHickory can be identified by its compound leaf
consisting of 5-9 leaflets (usually 7)., The tree produces an
edible nut in the fall. This nut was used by Indians to make
vegetable oil. They would crush the nut, put it in hot water, then
skim the oil off the surface of the water as it rose to the top.
The nut 1is also a source of food for woodland animals and birds.

Next to the Mockernut Hickory is a Sweet Gum tree. It can be
recognized by its simple, glossy leaf with 3-7 pointed lobes and
its fruit which is a spiny round ball. 1Tn the fall the leaves will
turn to shades of red or yellow. Several kinds of birds feed upon
the fruit. Over the years the tree has had multiple uses., The gun
has Dheen uscd in medicines and as a perfuming agent in soaps. The
wood is used for {looring and in making furniture. cabinets, boxes,
barrels and musical instruments.,

On the curve to the right of the trail is a dead tree. It is a
very important part of the woodland ecosystem, Notice the holes
pecked cut by birds and bored out by insects. Dead trees provide
homes for forest animals and birds. The dead wood serves as food
for insects which in turn are a plentiful source of food for birds.
187 .
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scrous  the hridee and Lo e tight an nak tree, tarpled during the
May, 1983 Lornacdo, has yallen across the streaf. Notice the
Spanish Moss (Tiilundsin usneoines) Thanging from the branches.

Despite its name, the plant is not really a moss At all; it is one
ot the plants in the pincapple family. The Spanish Moss is also an
example of Aan epiphvte -—- & plant. that grows on another plant
(host) without bringing harm to that plant. The Spanish Moss by
hanging from tree branches more easily obtains its needed food and
moisture from the air.

Just to the left of the toppled tree 1is a pwarf Paluetto (Sabal
minor). This kind of palm has no trunk. Itec pale green, fanlike
leaves grow from an underground root.

As you come to thig marker, an opening in the woodland is evident.
This area receives much more sunlight than previous StoDS along the
trail. Growing here are sun~tolerant plants such as the
blackberry, American Beauty Berry, and tree seedlings including
loblelly pine, sweet gum, and a few oaks.

There are many species of blackberries and dewberries (Rhubus sp.)
native to Texas woodlands. They are difficult to differentiate.
Some of the bramble or shrubby plants growing here have three
leaves and others have five leaves. 3Some cenes grow close o the
ground and others grow upright then arch over. They may b: six
feet or more in length and usually are deeply furrowed and covered
with prickles. In the spring, a white flower blooms filling the
air with a sweet fragrance. Ingect pollinators, guch as bees and
butterflies, are frequently seen moving from [lower to flower.
Later in the season, a plump sweetish but rather seedy fruit is
produced in abundance. At first the fruit is red, then it turns

hlack as it ripens. The fruit is eaten by both man and woodland
inhabitants.

Iutwined in the blackberries and dewberries is a woody vine known
as Japanese Honeysuckle (Lonicera japonica). The bark of the vine
is reddish-brown. The leaves are arranged opposite to one another
in groups of four. The flower which is white, pink, or later
becoming yellow is very fragrant making it popular for landscaping
especially here in the Southern states. The vine was imported from

Asia. Its successfulness hag resulted in it becoming a troublesome
weed.

To the left of the marker is a large shrub. This is the Chinese
Privet (Ligustrum sinense). Its flowers are fragrant in the spring
and its fruit is bluish-black. The leaves are small, oval shaped
and arranged opposite to oné another on the shrub's branches. The
shrub is native to China and was imported to the (Inited States,
particularly the South, for usec as ornamental hedges and shrubs.

At this stop, the five layers of a forest community, namely, the
litt~r layer, herb layer, shrud laver, understory and canopy can be
observed. On the forest fioor, or litter layer, fallen leaves,
pine needles and cones, nuts, twigs and branches are found. The
herh layer consists of herbs or flowers ijke the woods violet,
elephants foot, carolina horsenettle and Jerusalem Cherry. In the
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shrud laver bushes und shiubns, ~nch as the blackberry and American
Beauty Derry grow. faupon, voung pincs and srall rrees like the
persirmmon #nd hawvthorn make up the understory. Examples of large
mature treecs found in the canopy are nak.r, sweet RUMST, winped elms
and loblelly pines.

Cne narticular tree srowing here is the Net-leaf Sugar Hackberry
(Celtis laevigata var. retwculata). Tt is found to the right of
the troil marker. The tree is more accurately a large shrub, never
growing very tall. Its leavas are more slender and smoother alcng
‘he edges than the Common Hackberry observed at an earlier stop.
[t too has an orange-red fruit which becomes black and is a source
of food for some tirds. Galls or hard-roundish growths, may be
cpen cn the lcaves, also.

The tree to the right of the marker ig a Chinese Tallow-tree
(Sapium sehiferum), This 13 generally a small tree with a simple
‘eaf <«aped Liike a spade ~nd has long, slender vellow-green
{lower. In the wintcr the leaves turn a d2ep red., The milky sap
of the tree is poisonous. It is often used as an ornamental free
in landscaping. Here in the w- _ the tallow trece is a foreign
invader species. It grows w. .e many native species will not and
it often nut competes the native species like swecet gum and oaks.
Ahead and to the left, another Toothache Tree or Hercules-Club can
be observed.

This area of the trail Lecomes very denge with thick undergrowth
and receives much less sunlight than previous stops along the
traii. To the left of the trail marker is a Possum-Haw Holly (Illex
decidua). Notice haw the tree branches out from its base and its
emooth, light colored bark. The tree drops its ieaves in the fall
Yyt its orange-red fruit remains all winter making it an excellent
_hoice in designine home and commercial landscapes. The fruit is a
favorite of opossums, hence the name Possum-Haw. Several kinds of
birds feed on the fruit, too.

At the right of the marker, a strangler vine, Alabama Supplejack or
Pattan Vine (Berchemia acandens) can be seen wrapping itself around
a Little-llip Hawthorn, Observe how  this smooth green vine has cut
into this tree, This strangling action has been known to kill
trees. The vine produces a dluish-black fruit on which many birds
feed. Wicker baskets and furniture are often made from the vine

and a natural dye can be made from the purple staining juice of the
vine's fruit.

Another tree growing here is the Winged “im (Ulmus alata). This
particular tree here 1is vory swall but easily recognized by the
soft, corky "wings" on its twigs and branches and sharply toothed,

rough fceling leaves. The wood on this elm is used to make handles
for tools like hammers, uxes and shovels.,
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\s vou round rhe curve, another Toothache Tree or Hercules-Club
comes into view Lo the left of the trail. To the left of this
rree, one of the vines seen growing, is the Common Green Cat Briar
(Smilax rorundifolia). This vine climbs by spirally coiled

tendrils often forming tangled thickets. It is an evergreen with
bright green OT brown stems that bear spines. The leaves tend to
ne rather round but their shape can vary greatly. The fruit of
rhe vine is black and seedy., It serves as a fcod source for birds,
rabbits, opossums and raccoons.

O0n the right side of the trail, across from the marker and
Tocthache Tree, notice the absence of herbs and small bushes and
chrubs growing in this area. The dense overhead canopy prevents
gunlight from reaching these lower levels in the forest. The
resylt is. little or mo growth at these lower levels. Carolina
Snailseed (Cocculus carolinus), Mustang Grape (Vitis candicans),
and Fox Grape (Vvitis Tabrusca) are some of the vines growing on the
trees in this area. The Carolina Snailseed vine is 8 slenter,
twining vine bearing pright red drupes oOT fruit in the “fall. The
Mystang Grape 1is a very hardy, strong vine that will grow 40 feet
or more in length. The under surface of the leaves and young stems
are covered with soft whitish hairs. Round black berries in
ciuaters of 3-12 ripen in August and provide food for birds and
~ther wildlife. The skin of the berry is tough and thick and
rastes bitter so it has little food value for man. The Fox Grape
is another strong growing vine. The lower leaf surfaces and twigs
are covered with 2 rusty colored fuzz. Opposite each leaf is &
forked tendril or flower cluster. Dull black to brownish, purple
berries in clusters of not more than 20 ripen in late summer and
through the fall. Birds and animals feed on the berry but its

tnick tough skin and musky taste make it undesirable as a food for
man.

A large Post Oak stands to the right of the trail marker. As you.
~an cee, several large woody vines are growing up its trunk. One
of these vines is the Alabama Supplejack that was pointed out at @
previous stop along the trail. Another is a Saw Briar (Smilax
bona-nox). This is a very stout spiny vine common in thickets like
the area here. The leaves tend to be heart shaped and have tiny
prickly spines. The fruit, a black berry, is eaten by birds.

You probably have noticed an abundance of one particular kind of
shrub or small tree all along the trail. This shrub is the Yaupon
Holly (llex vomitoria). It is an evergrean, thicket-forming shrub
characteristic of the Big Thicket region of Texas. The small dark
green leaves are shiny and oval shaped. Its bright red fruit and
evergreen leaves make it popular for home landscape use. The fruit
also serves as food for a variety of birds. Indians made a

medicinal tea from the leaves of the shrub. This "yrew" was known
as the "Black Drink."
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Te large pines ir this woodland are Loblolly Pines (Pinus taeda).
The tree can be identified by its reddish-brown, rough and ridged
rark and its leaves which ~onsist of a cluster of three long (5-10
inches) slender three-sided needles. 1Its fruit is a reddish-brown
cone 3-3 inches long. The wood of the Loblolly Tine is used for
lumber, posts, pulp, barrels, boxes and firewood. Fire is the
«orst enemy of this tree. It weakens it, making it susceptible to
sttacks of southern pine bark beetles. This beetle is destroying
~anv acres of gouthern pine fcrests.

Ancther shrub growing here and typical of thickets is the American
Reauty Berry (Callicarpa americana). The shrub has a pale blue to
pink or rose colcred flower and a rose to purple or violet to blue
fruit. The fruit is eaten by several kinds of birds, raccoons,
nprssums and £0X.

“he arca marked here has been severely damaged by heavy machinery
‘4t was used to remove debris piled here from the May, 1683,
rorrado and Hurricane Alicia, August, 1983. In time the area will
gradually grow back as it originally was. This change over time is
called succession and occurs in observable stages. Currently the
area is void of all vegestation on the ground surface. The first
nlants to grow here will be fast growing herbs, short-lived weeds
and invader plants. On either side of the marker, Pepper-vine
(Ampeiopsis arborea), is beginning to take a foothold in the rich
soil. This slender vine will climb or spread out over the ground.
Tts leaves are delicate and fern-like. The vine can be found
growing in many places along the trail, especially near the stream.
Tventually, bushes, shrubs and small seedlings will replace the
grasses, weeds, herbs and invader plants., Softwoods, such as pine,
will be the first trees to reforest the region.  Gradually,
deciduous trees will replace many of the pines and the mixed
hardwood-pine forest will re-establish itself again.

On the margin of this cleared area and to the left of the marker, a
very young Red Mulberry (Morus rubra) is growing next to a large
oak tree, Sometimes it is very difficult to recognize a Red
Mylberry by looking at its leaves. The leaves may differ greatly
in appearance even on the same tree. Some leaves may have many
lobes and other leaves only a few lobes. The fruit of the tree
looks similar to a  blackberry, red at first and becoming
purplish-black. It is a favorite food of many birds and squirrels.
Tndians used the fibrous bark of the tree to make clothing.

Another Mockernut Hickory can be seen growing to the lef't of the
Red Mulberry. The very large tree growing to the right of the
trail marker, near the trail exit, is a Winged Elm.
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TRATL MARKER ONE
1, List three organisms that might use this hollow loz for their habitat (home).

8.

b,

2, Using the magnifying glass as an aid, make a drawing of the shelf fungi and
lichens growing on the log in the appropriate box below. Use map pencils to
color the drawings.

#ﬁ

SHELF FUNGI LICHEN

TRAIL MARKER TWO

1, Make a drawing of the leaves of the Rusty Blackhaw and the poison ivy plant
in the appropriate box that follows, Carefully observe the outer edge of the
leaves and the veins in the leaves and acenrately illustrate, Use map pencils
to color the drawings.

‘-

‘v‘l\)
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POISON IVY PLANT

RUSTY BLACKHAW

TRATIL MARKER THREE

1, Make a drawing of the Re
appropriate box belowe Carefully obse
accurately 31)}lustrate. Use map pencils to ¢

surrection Fern and the Virginia Creeper plant in the
rve the foliage of each plant and

olor the drawingsS.

L RESURRECTIGN FERN VIRGINIA CREEPER

inia Creeper differ from Poison Ivy?

2, How does Virg

Is -
Sua
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TRAIL MARKER FOUR
1, What ovidence is there that the stream has eroded?

Q.

b,

2, Name two things that have caused the stream to erods.

2,

Do

3, Name two kinds of sediment building up in the stream bed.

8

be

Make a drawing of a leaf of the Little-Hip Hawthorn and a section of the tree!s
trunk in the appropriate box below, Carefully observe the outer edges of the
1eaf and veins and the tree's bark and accurately illustrate. Use map pencils
to color the drawings.,

LITTIE-HIP HAWTHORN LEAF LITTIE-HIP HAWTHORN TRUNK

—

r
~ (}x'
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TRATL MARKER FIVE
e in the box below. Carefully

of the Toothache tre
Use map pencils to color

1, Make a drawing cf the bark
observe the treels bark and accurately 11lustrate.

the drawing.

TOOTHACHE TREE BARK

£ the toothache tree?

2, What is so unusual about the bark o

d early settlers used the Toothache Tree.

3, Explain how the Indians an

clou
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TRAIL XARKER STX

1, Make a drawing of the leaf of the Sassafras tree in the oox below, Zarerully
observe the shape of the leaf and accurately illustrate. Use man mencils o
color the drawing,

SASSAFRAS LEAF

2, Name two uses of the Sassafras tree.

Qe
b,

3, One of the birds commonly seen in this area is the cardinal., fhe male cardinal
is a bright red with a black beard around its beak. The female cardinal also
has the black beard around its beak but breast and back are a light brown. Its
wings, tail feathers, and crest are red, Using the above description colur the
11lustrations below of the male and female cardinal.

0y
[ N
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FEMALE CARDINAL

MALE CARDINAL

L, Why does the female cardinal differ in coloration from the male cardinal?

5, Why are 80 pany birds found in this areal

6, Vhat kind of food might the cardinal and other birds feed upon in this areal?

o
~UdJ
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TRAIL MARKER SEVEN

1. Two major leaf types are represented by the mockernut hickory, post oaxk, and
sweet gum trees here. The leaves of the post oak and sweet gum lrees reprc-
sent simple leaves, The leaves of the mockernut hickery tree represent
compound leaves, A simple leaf consists of a single leaf blade with a stalk
which attaches the leaf to the woody twig. The compound leaf consists ol
several leaflets joined to the stalk which in turn attaches the leal to the
woody twig, Make a drawing of the compound leaf found here in the box telow,
Make a drawing of cne of the simple leaves found here in the box belov.
Carefully observe the leaf edges and veins and accurately illustrats., Use map
pencils to color the drawings.

SIMPLE LEAF COMPOUND LEAF

R AR SN et e

2. Write the name of the fruit produced by each of the trees listed below,

a. nmockernut hickory
Do post oak
Co. sweét gum
SR
L1y
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TRAIL MARKER EIGHT

1, What is happening to the dead tree?

2. What evidence of decay or decampositic.

e

b

Co

3, List three decomposers at work breaking down this dead tree.

2

b.

Ce

4, Name two organisms, other than decomposers,

dead tree,

a

b.

202
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TRALL MARKER TEN

1.

List two insect pollinators of the honeysuckle and blackberries,

A
b.
Circle the description below that best describes the amount of sunlight this

area recelves,

a., the area receilves indirect sunlight because overhead trees block much of
the incoming light

b, the area receives direct sunlight because lack of overhead trees permits
light to reach the ground

Circle the description below that best describes the dominant type or plants
found here, :

a, large, woody trees

b. small woody plants such as shrubs, bushes, and briars

c. small herbaceous plants such as grasses, sedges, weeds, and herbs

Make a drawing of the flower of the honeysuckle in the box below. Carefully

observe the shape and different parts of the flower and accurately illustrate.
Use map pencils to color the drawing.,

HONEYSUCKLE FLOWER
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ruit (berry) of the plackoerry
rve the leaf edzes and velns
accurately

cane (stem), and £
Carefully obse
and the. form of the terry.

1s to color the arawings.

5, Make a drawing of the lsaf,
plant in the boxes that follow.
of the leaf, the shape of the cane,
i1lustrate each drawing, Use map pencl

BLACKBERRY CANE

BLACKBERRY LEAF

BLACKBERRY FRUIT
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TRAIL MARKER THIRTEEN

1, Explain how the Possum-Haw Holly got its name.

2. Check the description below that best describes the tree trunk oI the rossum-naw
Holly.

a base with several branches

a base with a single trunk

3, Check the description that best describss the area found here,

woodland opening
heavily forested with large trees

thicket

Make a drawing of the Strangler Vine (Alabama Supple jack) which has wrapped
itself around a Little-Hip Hawthorn in the box below. Carefully observe the
girdling action of the vine and accurately illustrate. Use map pencils to
color the drawing.

STRANGLER VINE l

?
-
.
<
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inged ~lm in the oox ce¢low.
and accurately illustrate. Use

orky wings oI the

5, Make a drawing of the sort, ¢
winged branches"

Carefully observe on of the "
map pencils to color the drawing.

WINGED kLM

6. Check the leaf margin represented by the leaf of the Winged Elm below.

lobed serrate smooth




TQATI, MARKER FOURTEEN
1, Name three vines found egrowing in this area.

2.
be
Ce

2. Check the description below that best describes the amount of sunlight this
area receives,

abundant sunlight-
moderate sunlight

low sunlight

cr————

3, Why is there very little undergrowth (grasses, small plants, and bushes) in
this areal

L, Check the leaf margin represented by the leaf of the Post Cak Tree below,.

lobed serrate smooth

TRAIL MARKZR FIFTEEN

1, What is the name of the major thicket forming shrub growing here,

2, Make a drawing of the needleleaf of the loblolly pine in the box that follows.
Carefully observe the number of needles in each cluster and accurately
31lustrate. Use map pencils to color tae drawing.



LOBLOLLY PINL

3. What is the name of the fruit of the loblolly pine?l

4, What insect is a harmful pest of the loblolly pine?

5, Observe the cross section of the tree trunk provided and match each cescription
with the number identification tag.

heartwood (giv. s strength to tree, not actively pgrowing)

e

outer bark (outer layer of a tree which protects it from harmrul
insects and diseases)

sapwood (actively growing, carries water from roots to leaves)
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TRATIL MARKER SIXTEEN

1. This area was once severely disturbed by men

using heavy equipment, The

area is just beginning to grow back anc over time will become lorestua azain,

Sequence (order) the stages from one to Iive
as it becomes a iorest agzain,

Bare Soil Stage

Bush and Shrub Stage

Mature Hardwood Stage

Small Tree and Pine Stage

Wleed, Grass and lerb Stage

209
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2, What is the change in a community over time called?
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AQUATIC STUDY PROJECT: DETECTING WATER POLLUTION

(adapted from Texas Water Commission W-E-T Instruction Handbook)

OBJECTIVES:

1‘
2.

Aquatic Study Teams are formed.

Study Teams prepare for site visit by becoming familiar
with field techniques, sampling equipment, and recording
sheets. '

Study Teams visit aquatic site and collect information on
general characteristics of the study site.

Study Teams visit aquatic site and test for dissolved
oxygen, pH, coliform, and phosphates.

Study teams share and analyze data collected and assess
and report on the water quality of the aquatic site.
Study Teams prepare action plans to address water quality
problems discovered.

MATERIALS:

Field Data Sheets

Plant and Animal Keys and Field Guides
Collecting Equipment

Camera and Film

Thermometers

Stop Watches

Cork Slices

Metric Measuring Tape

Hand Lenses/Stereomicroscopes/Microscopes
Scissors.

Goggles

Gloves

Phosphate Test Kit and directions
Dissolved Oxygen Test Kit and directions
pH Test Kit and directions

Coliform Test Kit and directions




DAY ONE

PROCEDURES: OVERVIEW OF AQUATIC STUDY PROJECT

1. Assign or use some means of selecting students for

2.

3.

DAY TWO

aquatic study teams.

Handout copies of field data sheets, plant and animal
keys, field quides, and water quality test information.
Direct study teams, with teacher guidance, to review
field data sheets for site visits notlng what observa-
tions are to be made, what information is to be recorded,
and how the site map is to be prepared.

Construct and/or review use of any collection equipment.
Provide study teams time to discuss tasks, each person's
role on the team, etc.

Review all safety rules and proper dress for upcoming
visits to aquatic site.

PROCEDURES: VISUAI SURVEY AND MAPPING OF AQUATIC STUDY SITE

1. Review safety rules with students.

2. Review tasks and recording methods.

3. Conduct Visual Survey of Site

a. land use within water shed

b. water use within watershed

c. note alterations to aquatic study site

d. note structures or barriers in aquatic study site

e. note amount and type of littex present

4. Draw a scale map of the aquatic study site. Make a key
to represent physical and biological features observed.
Indicate scale and "NORTH" on map.

5. Describe, in writing, observations about aquatic study
site and adjacent land.

DAY THREE

PROCEDURES: FIELD SURVEY AND DATA COLLECTION

1.

2,

3.
a.
b.
c.
d.
e.

f.

Review safety rules with students.
Review tasks and recording methods.
Conduct Field Survey

General Site Information

Weather Conditions

Water Appearance

Cover

Vegetation

Collect, count, and identify biological samples

oo
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DAY EOUR

PROCEDURES: WATER QUALITY TESTING

| 1.
N 2.
3.

DAY FIVE

1.

2.

Review safety rules with students.

Review tasks and recording methods.

Instruct students to wear safety goggles and gloves
when handling chemicals

Go over the directions supplied with each test kit.
Conduct Field Tests

Air Temperature

Water Temperature

Dissolved Oxygen

pH

Phosphate

Coliform

PROCEDURES: DATA ANALYSIS

Study Teams report results of field tests, observaticns
of aquatic life, and any water quality problems identi-
fied.

Study Teams attempt to identify causes of water quality
problems or hypothesize about causes if no direct
evidence exists.

Study Teams work on strategies to solve obvious water
quality prolems i.e. litter/trash.
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FIELD DATA SHEETS

Date:

Description of Aquatic Site:

Location:

Aquatic Study Team Members:

VISUAL SURVEY CHECKLIST

TLand Use in the Watershed (circle those that apply)

Agriculture: Range Crops Logging

Industrial: Factories Utilities Waste Treatment
Residential: Homes Schools Stores

Recreation: Parks Athletic Complexes

Other:

Water Use in the Watershed (circle those that apply)
Drinking Water Supply
Industrial Water Supply

Agricultural Water Supply

Recreational Water Supply
Waste Disposal

Other:

Alterations to Aquatic Study Site
Yes /No

If Yes, Explain:
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Structures or Barriers in the Aquatic Site (circle those that
apply)

Dams
Bridges
Boardwalk
Rocks
Pipe

Other:

| Litter (circle average number of small and large items)

Paper, Small Trash: 0 - 5 5 - 10 10 - 50 50+
Cans and Bottles: 0 -5 5 - 10 10 - 50 50+
Tires, Carts, etc.: 0 = 5 5 - 10 10 - 50 50+

noo-
. - L J
£1{U: 214 &\




FIELD SURVEY CHECKLIST

General Site Information (describe):

Weather Conditions (describe)
Sky Coverage:
Cloud Type:
Wind Direction/Speed:

Precipitation:

Water Appearance (circle those that apply)
Scum
Foam
Muddy
Milky
Clear
Oily Sheen
Brownish
Other

Cover (circle those that apply)
Full Sun (75% - 100%)
Partial Sun (50% - 75%)
Partial Shade (25% - 50%)

Full Shade (75% -~ 100%)

-
‘v/.,\)
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Vegetation (indicate percent cf coverage)
Trees (%)
Shrubs (%)
Herbaceous (%)
Emergent (%)

Submerged (%)

(S
b & 2
216




BIOLOGICAL SURVEY CHECKLIST

Algae
Present/Not Present
Arthropods

Insects (Numbers/Kinds)
Crustaceans (Numbers/Kinds)
Fish (Numbers/Kinds)
Amphibians (Numbérs/Kinds)
Reptiles (Numbers/Kinds)
Birds (nuébers/Kinds)

Mammals (Numbers/Kinds)

€~
oK i
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APPENDIX
ENVIRONMENTAL EDUCATION RESOURCES
PUBLICATIONS AND ADDRESSES

(S0
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1. "W-E-T INSTRUCTION HANDBOOK™
Published by Texas Water Commission-merged with TNRCC 9/1/93
Texas Natural Resource Conservation Commission
Park 35 Circle
P.0O. Box 13087
Austin, Texas 78711-3087
(512) 463-8305 (Environmental Education)
(512) 463-7834 (Library)

2. "A GUIDE TO FRESHWATER ECOLOGY"
Texas Natural Resource Conservation Commission
Park 35 Circle
P.0O. Box 13087
Austin, Texas 78711-3087
(512) 463-7834 (Tibrary)

3. "GROUNDWATER: A VITAL RESOURCE"
TvA Office of Natural Resources
Knoxville, TN 37902

4., "TEE OUTDOOR CLASSROOM"
Indiana Department of Education
Room 229 State House
Indianapolis IN 46204-2798
(317) 232-9141
Publication Fee: $3.00

5. "TAKE STUDENTS TO THE WILDS..."
National Wildflower Research Center
2600 FM 973 North
Austin, TX 78725-4201
(512) 929-3600
Publication Fee: $6.00

6. "HERE TODAY HERE TOMORROW....."
New Jersey Department of Environmental Protection
401 East State Street
Trenton, NJ 08625
7. "EARTH DAY EVERY DAY"
United States Environmental Protection Agency
401 M Street, S.W.
Washington, D.C. 20460

8. “"TEACHING SOIL AND WATER CONSERVATION"
United States Department of Agriculture
Soil Conservation Service
Houston Field Office
16151 Cairnway
Houston, Texas 77084
(713) 855-8716
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9. "CONSERVING SOIL'
National Association of Conservation Districts
P.0C. Box 855
League City, Texas 77574-0855
(713) .
Publication Fee: $6.50 plus shipping

10. "WHATaWASTE"
Waste Education Clearinghouse
1350 Enerqgy Lane
St. Paul MN 55108
Jeff Lederman
1-800-657-3843

11. "PROJECT WILD"
"AQUATIC WILD" :
Texas Parks and Wildlife Department
4200 Smith School Road
Austin, Texas 78744
Kathyrn L. Hampton, Director
(512) 328-6085
*must attend training workshop to receive materials

12. "PROJECT LEARNING TREE"
Temple-Inland Forest Products Corporation
P.O. Drawer N
Diboll, TX 75941
Carolyn C. Elmore, Director
1-800-262-5512
*must attend training workshop to receive materials
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TTIP
CURRICULUM IMPLEMENTATION PLAN
Abstract

NAME: Ann Miller

INTERNSHIP: Texas Parks & Wildlife

SCHOOL: Lake Travis Middle School
Austin, Texas
PRIMARY
SUBJECT: Earth Science/Environmental Science
ACTIVITIES: ) Counting the Kill

Bug Picking in the Classroom
. Aquatic Wild - "Are You Me?" and
"Fashion a Fish"

SUMMARY: The activities listed above are intended to: acquaint
students with aquatic life in our rivers, lakes, and
streams; help them discover ways in which water
resources can be poliuted; determine ways in which
thay can help solve pollution problems. Becuase the
5 regional biologists of the Kills and Spills Team
have the entire state of Texas to cover as thsy
investigate wildlife kills and chemical spills,
s‘udents are encouraged to be part of the team by
calling the biologist in their region if they witness a
wildlife kill or chemical spill.

RESOURCES: Project WILD and Aquatic Wild
Texas Parks & Wildlife
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TTIP
CURRICULUM IMPLEMENTATION PLAN
Absgtract

NAME :Ann Miller
INTERNSHIP: Texas Parks and Wildlife
MENTOR: Dave Buzan
SCHOOL: Lake Travis Middle School
TEACHING SUBJECTS: Earth Science/ Environmental Science
ACTIVITIES: Counting the Kill

Bug Picking in the Classroom

Aquatic Wild - "Are You Me?" and "Fashion a Fish"
SUMMARY: The activities listed above are intended to: acquaint
students with aquatic life in our rivers, lakes, and streams;
help them discover ways in which water resources can be polluted;
determine ways in which they can help solve pollution problems.
Because the 5 regional biologists of the Kills and Spills Team
have the entire state of Texas to cover as they investigate
wildlife kills and chemical spills, students are encouraged to be

part of the team by calling the biologist in their region if they
witness a wildlife kill or chemical spill.

RESOURCES: Project Wild and Aquatic wild
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Thousands of bloated dead fish float down a creek flowing through
a central Texas town. Investigation reveals a sewage line leaking
raw wastewater into the cr2ek and killing the fish. Tarpon and
redfish try to jump out of the water in their death throes.
Poisonous chemicals are traced to an industrial discharge which
experienced an accidental release. Fish along a hundred miles of
river die following the population explosion of a microscopic plant
toxic to fish.

A thirty-year old crude oil pipeline ruptures spilling 300 barrels
of oil in a ecologically-sensitive coastal marsh. Thousands of
gallons of toxic acid leak into a river from a ruptured railroad
tank car during a train wreck. A spill is reported threatening the
habitat of an endangered species of toad.

When fish and wildlife are killed or threatened by spills or leaks
of hazardous chemicals, Texans hope the Texas Parks and Wildlife
Department will respond in a way which minimizes additional damage
to the environment. The Department’s Kills and Spills Team
responds to these emergency incidents threatening fish and wildlife
all over the state.

A Kills and Spills Team biologist is located in San Marcos, Waco,
Tyler, Seabrook and Corpus Christi. When a kill or spill occurs,
each biologist is trained to respond quickly and safely to
pollution incidents, identify environmental threats, coordinate the
elimination of the threat and estimate the amount of environmental
damage resulting from the incident. When an individual or
organization is identified as responsible for the incident, the
Kills and Spills biologist begins a process seeking repayment to
the state for the value of fish and wildlife harmed. The repayment
is based on the numbers, types and sizes of animals and plants
killed or injured as well as the. state costs associated with
investigating the incident.

The typical Kills and Spills biologist has a college degree in
environmental science with considerable work experience in fish
biology and water quality. The Kills and Spills biologist for each
region of the state must be knowledgable about different ecosystems
including piney woods with acidic stream waters, limestone-
dominated watersheds in central Texas, desert springs in west
Texas, and coastal marshes. Each biologist responds to a wide
variety of pollution complaints in addition to kills and spills
response. The team has an intensive public awareness program which
helps the public understand the threats to che environment
resulting from those incidents.

Because of their expertise in water quality issues, the biologists
evaluate the impacts of activities which discharge treated
wastewaters in the state. This work involves working closely with
other local, state and federal agencies which are responsible
regulating those wastewater discharges.

Limits on wastewater may be proposed by biologists. Aquatic

-
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surveys may be conductd to determine the impacts of wastewater
discharges on the aquatic community. Biologists may be expert
witnesses in public hearings to determime the status of wastewater
discharges

Call the Kills and Spills Team if you observe a fish or wildlife
kill or if you observe any pollution threatening fish and wildlife.
In addition, if you have any questions about water quality and its
relationship to fish and wildlife please feel free to contact the
Kills and Spills Team for assistance.




"COUNTING THE KILL"

DEVELOPED QY ANN MILLER - TEACHER INTERN, TEXAS PARKS AND
WILDLIFE
MENTOR - DAVE BUZAN - KILLS AND SPILLS TEAM LEADER

I. Objectives - Students will:

1. solve the problem of how to quickly estimate the number
of "fish" that resulted from a fictitious fish kill
in a box

2. explain why biologists must count the dead fish quickly

3. discuss the difference between an estimate and an exact
count
4. define the word bias and explain why a person's bias

could affect the count of a fish kill

5. explain why the count must not be biased

6. brainstorm to come up with ideas about what could cause
fish kills
7. view slides to discover what wildlife biologists do

when a fish kill has been reported

8. decide what personal actions to take if they sight a
fish kill or toxic spill . '

9. decide what lifestyle changes we can make to help
reduce water pollution that can affect aquatic wildlife

II. Materials needed for each cooperative learning group

1. Box with a grid that divides the box into 6
sections

2. 200 "fish" (This could be colored beads, fish
crackers, small colored marshmallows, Or cereals like

"Cheerios"). Use two or more different colors or
shapes.
3. Watch or clock with a second hand

4, Set of slides or pictures that illustrate to the
students what causes fish kills

5. one die for each lab group

oY Ay e -
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6.

student activity sheet

Key Vocabulary

estimate, representative sample, bias, toxic alga
pesticide, o0il spill

Background

(See attachment)

Procedure

1.

Review background material and introduce students to
the job of the Kills and Spills team.

Pass out prepared boxes to each lab group and explain
that one of the hardest jobs of the Kills and Spills
team is to get an accurate estimate of the numbers of
dead fish in a fish kill. 1If the cause of the kill can
be traced back to an individual or specific company,
then that company or individual will be held
responsible and made to pay damages. If the fish are
threatened or endangered, the cost could be thousands
of dollars per fish.

Tell students that their job is to count the number of
"fish" killed in their box in 30 seconds. Biologists
often have to count very quickly before the fish get
carried downstream or they are eaten by predators or
scavengers. Have students shake the box gently and
then open it when you say go. You will say stop after
30 seconds.

After 30 seconds are up, illicit responses from each
group and find out if they had trouble doing the count.
(You should have students say that they didn't have
enough time to count all of the fish.)

Ask students how biologists in the field might solve
this problem. Lead the students to come up with the
idea of estimating by counting the fish in one square,
then multiplying by the number of squares. This is
called taking a representative or scientific sample.

Ask students to imagine they are biologists and that
they are angry about the fish kill. If they could
count only 1 square, what square would they count and
why? What if they were too busy and didn't have a lot
of time? What square would they count? Is that fair
to the people who must pay for the dead fish or to the
Parks and Wildlife that spends money stocking them?
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Introduce students to the idea of bias and explain that
biologists must conduct their fish counts in such a way
that it is not a biased estimate of the number of dead
fish. 1In the classroom, we will eliminate bias by
using dice to decide which square to count.

7. Ask students to close their boxes and shake gently up 3
and down. Then they will roll the dice to see which .
square to count. When you say go they will have 15
seconds to count the fish in one square and come up
with an estimate of the number of fish in the box.

8. . Ask the students for their fish counts and write them
on the board. At this time you might have to consider
what you would do if you selected a sampling area that
had either none of the fish or almost all of the fish.
Students can easily see that you might either have to
roll again or take a high and low square and average
them before multiplying.

9. Ask students if they have any ideas about what could
cause a fish kill. Show slides that illustrate the
causes of some fish kills. Talk about oil and chemical
spills. Tell them that even though plants add oxygen
to the water in the daytime, they actually take oxygen
out of the water at night. If there are too many
plants in the water, they can take so much oxygen out
of the water that fish will not get enough and will
die. Water plants, called algae can grow fast when
there is fertilizer in the water. Fertilizer can be
added when rain washes it into a stream from a person's
yard or farmer's field. It can also come from sewage
or treated effluent which is often piped into rivers.

VI. CONCLUSION

1. Ask students what they could do if they found a toxic
spill or fish kill. Emphasize to students that the
Kills and Spills team often gets information from
citizens. Pass out the maps showing the names, phone
numbers, and regions for each of the pollution
piologists. Ask them to be a part of the team and
report to the biologist in their region if they see a
kill or spill that is significant. You might have to
talk about what would be a significant incident that
should be reported.

2. Ask students what personal actions they could take to
help stop water pollution.
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VII. EXTENSION

To illustrate that there is usually more than 1 kind of
fish killed and that they need to be counted separately
to get an accurate cost estimate, have the students
count the fish in the different categories and see
what differences they will find. Would this affect
the fairness of the count? '

What might you learn about the cause of the kill by investigating
the different species and sizes of fish killed? (The kill could
be caused by a fish disease if only one type and size of

fish are dead, especially if other types and sizes appear to be
healthy.)

()' =
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COUNTING THE KILL - STUDENT ACTIVITY SHEET

what number did you rcll (draw) for the count?

2. How many squares do you have in allz

3. Use the space below to arrive at an estimate of the total fish
kill in your box.

4. How does your total compare with the totals in the rest of the
class?

5. If you were going to be held responsible for paying for the
dead fish, which total would you want? Which one
would you be unhappy with? __

6. If the dead fish were given a value of what would
you have to pay?

7. What are some other causes of fish kills?

8. What can you do to help minimize problems that cause fish
kills?

9. Who would you contact in your area to report a situation in

which you saw a number cf dead or distressed wildlife?

EXTENSION

Close the box, shake gently up and down, and roll the die to see
which square to count. This time, you will count and record the
number of each type of fish in the square and make your estimate of
the total by multiplying each by 6. Then to get an idea of what
the value of the total kill would be, multiply as shown.

fish # 1 X $2.00 per fish = $

fish # 2 X $50.00 per fish = $

fish # 3 X $1000.00 per fish = $ o
Total $

How does this value for the fish differ from your answer in #67?

€, .
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TEXAS PARKS AND WILDLIFE DEPARTMENT

—— ]l and Spiils Team

If you see dead or dying fish and wildlife or pollutidn threatening fish and wildlife, call one
of the regional biologists or 24-hour Communication Centers listed below immediately!

Austin Headquarters \
24-hr Communication Center T ) e
(512) 3894848
Jack Ralph or Dave Buzan Foing b =
Office: (512) 389-4726
Mobile: (512) 217-3728 e | V|
FAX: 512) 389-4394
Beeper: Dave Buzan §512; £§05-9807 e
Jack Ralph (512) 505-8800 i o
TPWD Radio # Dave Buzan 813
Jack Ralph 812 e
4200 Smith School Road
Austin, Texas 78744 S
[ 1 ome
-4
1]
afen oo
N TON SN
b, ]
CRETY
(.4 ]
a—— (" Y -
( Region 1
Cindy Hobson
Office: (512) 353-3474
Mobile: (512) 754-1272
FAX: {512) 353-7328
Beeper: (512) 505-9801
TPWD Radio #: 03801
a.oE. gvzgod Fish Haichery (
X
Qan Marcos, Texas 78667 Region 5
Ken Rice
Office: (512) 993-4492
Moblile: (512) 8130810
FAX: {512) 993-4587
r. {612) 505-8805
TPWD Radio #: 03805
Box 317
CCSU, 8300 Ocean Drive

IToxt Provided by ERI

«;T COPY AVA]LABLE

Corpus Christi, Texas 78412
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f Region 2

Joan Glass
Office:

799-2448
Mobile:
FAX:

81

817) 749-6071

817) 867-6839
Beeper: (512) 505-9802
TPWD Radio #: 03802

1601 East Crest Drive
Waco, Texas 76705

i?

0

<OJ

N

Region 3 \
Andy Labay
Office: (903) 566-2162
Mobile: (903) 671-2807
FAX: (9083) 566-2162
{call ahead)
Beeper: (512) 505-8803
TPWD Radio #: 03803

11942 FM 848
Tyler, Texas 75707-9657

TR
cAnS

( Region 4 \
24-hr Communication Centsr

13) 649-0708
nton

13) 474-2811
gw 248-4883

Winston
Office:
Mobile:
FAX: 13) 474-2812
Besper. {512) 505-9804
TPWD Radio

P.O.Box 8
1018 Todville Road
Seabrook, Toxas 77588

: 03804

/

RP-Buzan-Map2 - Kiiis and Splis Team -04X07/84




BUG FICKERS IN THE CLASSROOM

Intern: Ann Miller
Science Teacher
Lake Travis Middle School

Mentor: Dave Buzan
Kills and Spills Team Program Leader
Resource Protection Division
Texas Parks and Wildlife Departiment

OBJECTIVES:

1. Given a variety of fresh water macroinvertebrates, students will
create a classification system for them and divide them into their
groups.

2. Students will compare the "bugs" they have classified to the
macroinvertebrates on the "Kills and Spills" handout and determine
the name of each and the water quality it can tolerate.

3. Students will draw a conclusion about the water quality of the
stream or river the "bugs" came from.

BACKGROUND

In the field, biologists can get a good idea of the "health" of a
stream by inspecting the kinds and numbers of macroinvertebrates
present. Some insects are much more tolerant of poor water quality
than others. An abundance of those insects and an absence of
insects that are pollution sensitive often indicates a pollution
problem. This exercise is designed as a classroom activity to be
used with organisms that have been previously gathered and brought
to the classroom when a class field trip to a nearby stream is
impossible.

MATERIALS FOR EACH GROUP

10-15 macroinvertebrates in a pan of creek water
5 or 6 small white disposable bowls

a pair of forceps for each person

an insect identification page

several hand lenses

PROCEDURE:
1. Pass out a tray of the macroinvertebrates to each group along
with the bowls, forceps, and hand lenses.

)
he )iy
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2. Ask students to use the forceps and hand lenses to carefully
and gently examine the "bugs." They will be looking for
similarities and differences in order to divide them into groups.
They will place the different groups into seperate bowls.

3. After students have completed dividing the organisms, ask them
to discuss their criteria for seperating the organisms into the
different groups. Take time to allow students to respond to the
different criteria used by different student groups.

4, Pass out the Kills and Spills Team sheet with the insect
identification information on the back. Call attention to the way
the insects are grouped according to their pollution teclerance,
with goup 1 taxa being found in good quality water, group 2 being
found in good or fair quality water, and group 3 insects able to
tolerate poor quality water. Ask students to identify their
insects and determine the water quality of the stream by comparing
their insects to the three groups. They may fill out the student
activity sheet at this time.

5. Discuss the findings of the different groups.
EXTENSIONS
1. Allow students time to discuss the special adaptations that

some of the organisms have to live successfully in the water. What
do these organisms need to survive?

2. Ask students to identify what they think might pollute the
water. What personal action can they take to help reduce
pollution? What are some special pollution problems in their area?
Students my want to begin a volunteer water monitoring program
sponsored by the TNRCC, called Texas Watch. Call (512)463-8206 for
information about this program.

3. What important role do these organisms play in the aquatic
food chain? How do some of them change during their life cycles?
Ask students to draw diagrams of aquatic food chains using some of
these organisms. They could also draw a scene showing the life
cycle of one or more of the insects ( egg, larva, adult) and the
habitat they live in. Many live on the stream bottom or on rocks.

4, If it is impossible to get live "bugs", you may want to xerox
copies of the organisms taken from the Aguatic Wild guide, "Are You
Me?" Cut them apart and pass a set of them out to the groups to
complete the activity.

Iw;_).
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AQUATIC INVERTEBRATES
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ARE YOU ME?

OBJECTIVE

Students will be able to recognize various young
stages of aquatic arumals and match them with corre-
sponding adult stages.

METHOD
Using picture cards, students match pairs of juvenile
and adult aquatic animals.

BACKGROUND

Many animals look significantly different in their ear-
liest stages of development when compared to adult-
hood. This is obviously true for some aquatic insects.
Many aquatic insects undergo metamorphosis. Meta-
morphosis means change during growth. Some insects
experience simple metamorphosis while others under-
go complete metamorphosis. In simple metamorpho-
sis, the insect egg hatches to produce a nympk.
Nymphs may begin to resemble adults but they still
may vary considerably from their adult form.

Insects that experience complete metamorphosis are
characterized by eggs that hatch into larvae. The larva
grows through several stages and then changes into a
pupa. Pupae are usually encased in a protective cover
for their next stage of growth. From the pupae emerge
the soft-bodied, often palecolored, adults. They differ
remarkably in appearance from their earlier forms but
are not yet completely formed. Gradually the soft pale
body develops firmness and color. In complete meta-
morphosis, there is little resemblance between the
adult and earlier forms.

There are also remarkable similarities and differences
between other aquatic animals in different life stages.
The eggs of many animals hide their eventual form
(alligators, turtles, birds). Pelican hatchlings, for exam-
ple, may be the closest image of miniature dinosaurs
to be found on the planet. Aquatic mammals often are
easy to recognize. They frequently do not change as
dramatically as some other animals in overall appear-
ance as they grow from young to adult stages.

The major purpose of this activity is for students to
recognize that there are differences in the life stages of
aquatic animals as they grow. The students will in-
crease their appreciation of the diversity of wildlife as
well as their understanding of growth and change in
animals.

MATERIALS

cardboard for making picture cards; marking pens or
crayons

PROCEDURE

1. Make pairs of aquatic animal cards. The animals in
the pair should be the same kind. For example, one
might be a pair of beavers; another might be a pair of
pelicans. One animal in the pair should be an adult,
the other should be at a younger stage of develop-
ment. The pairs might include adult, larva, aymph,
hatchling, juvenile, infant and/or egg forms of aquat-
ic animals. You may use the masters provided.

2. Ask the children to bring two pictures from home.
One should be of an adult, the other should be a pic-
ture of a child. The pictures should be pictures of the
same person as an adult and as a child. For example,
the pair may be of the student’s parent as an adult
and in a childhood picture, or it may be a school pic-
ture of the student and a picture of the student as an
infant.

3. Divide the class into small groups of three or four
students each. Have them hold their own set of paired
pictures in their hands. Assign each group a single
table or station. Ask them to stand in a circle around
that station.

4. Have the students at each station place their pairs
of pictures on the table and mix them randomly. Once
the adult-child pictures are mixed at each table, have
the entire group shift to another table so there will not
be anyone at the tables where their own pictures are
placed.

5. At the new table, have the group attempt to match
pairs of adult/child or student and infant photos.

6. When the students at each table have completed
their efforts to match the pairs, ask all of the groups to
return to their original tables—the places they left
their own pairs of pictures. Are the matches correct?
Ask the students to change any pairs that are not cor-
rectly matched. Talk about how difficult or easy it
was to correctly match pairs. Introduce the idea that
many animals look remarkably different as adults
than they appeared in younger forms. Tell the stu-
dents that they are about to learn how to match
young and adult forms of many different kinds of
aquatic animals.
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7. Introduce the aquatic animal cards and divice the
class in two. Designate one half of the students
“adults” and the other half “young animals.” Give
each student in the “adult group” an “adult” animal
image. Give each student in the “young animal”
group a “young animal” image. Make sure there is a
corresponding match, adult or juvenile, for each card
given. Instruct the students to look for their
“match”—pairing the appropriate adult and juvenile
forms. NOTE: You can attach each animal card to a
string loop so the pictures can be hung around the
students’ necks as they try to match the pictures.

8. When all the students have made their choices and
think they have a match, let everyone help to see if
the matches are correct. Some are more difficult than
others and may be confusing. You may show the stu-
dents the matched images on the master.

9. Have all of the students look at all of the correctly
matched pairs. Look at similarities and differences in
how different kinds of aquatic animals grow and
change.

NOTE: This activity can be repeated several times by
shuffling the adult and young images and passing
them to new “animals” so that each student becomes
familiar with a wider array of animals.

EXTENSIONS

1. Find out as much as possible about some of the
habitats in which these animals live.

2. If possible, visit some of the habitats where the an-
imals are actually found.

3. Pick a pair of images and find out more about the
life cycles of the animals shown.

4. Discuss and/or pantomime the concept of meta-
morphosis.

EVALUATION

Pick two aquatic animals. Draw a picture of each ani-
mal as an adult and another picture of each animal as
it looks when it is young.

Age: Grades K-2
Subjects: Science
Skills: analysis, classification, communication, comparing
similarities and differences, matching, recognition, small
group work

Duration: one or two 20-minute periods; preparation time
for students to bring family pictures to class

Group Size: small groups of three or four students each;
card masters are provided: duplicates may be used if need-
ed, or fewer cards if the class is smaller

Setting: indoors

Conceptual Framework Reference: 1.B.,1.B.1,, 1.B.3., .B 4.,
m.C. :

Key Vocabulary: aquatic animals, grow, change, adult,
young

Appendices: None

BEST COPY AVAILABLE
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Sea Turtle

Sea Otter

Cranefly

Manatee

Skate

VYouna Sea OttaerS Sea Turtle Egos

Craneflv Ltarva

Young Manatee

Skate Eaq Cases
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SUBJECT:

ACTIVITIES:

SUMMARY:
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CURRICULUM IMPLEMENTATION PLAN
Abstract

Frances E. Beeson
UTMB-Galveston

Dickinson High School
Dickinson, Texas
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See attached
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Curriculum Implementation Plan

University of Texas Medical Branch.

0OB-Gyn Department

Teacher. Frances E. Beeson
Mentor: Bogdan Nowicki, M.D.. PhD.

The correlation of my summer internship and my class curriculum is expressed -
in three major ways. The first of these divisions is to further my previous summers
research internship by developing a teaching unit for high schooi students that could
adequately inform students about the major sexually transmitted diseases. The
second division is to do research to determine if pyelonephritis is associated with low
birth weight babies and pre-term labor. The third division is to use research skills so
as to identify skills needed by my students in the work place.

Goals:
I

2.

To increase student awareness of industries educational requirements.

To determine specific skilis needed for employment in the work place

To expose students to a variety of career opportunities by bringing speakers
to the school for realistic, relevant presentation’s regarding employment
opportunities in today;s work worid. '

To encourage students to pursue an advanced education in a scientific field
or to be better suited for a career.

To enlighten students as to the need for a strong science and mathematics
background.

To encourage analytical and critical thinking skills in students by identifying
the value of these skills in industry and by providing an opportunity for their
use in the laboratory.

To determine the level of knowledge that exist related to sexually transmitted
infectious diseases.

To provide learning in three modes, auditory, visual and tactile kinetic .

on the major sexually transmitted diseases.

T2
-
-
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9. To determine the levei of knowledge present following the educational
process regarding sexually transmitted infectious diseases.

10. To provide students with examples of problem solving, using the scientific
method as it is related to the Pyelonephritis Experiment and how this could
improve the quality of medical care as well as lower the cost of the medical
care provided.

Strategies:

[. Career Opportunities

A. Using a career survey, conduct a Cooperative Learning Lesson.

1. Students will survey friends and family on employment opportunities,
eaucational requirements and expected income.

2. Students within a group will choose occupatiunis and provide
information as to skills needed, educational requirements,

expected income, advantages and disadvantages of that

particular career.

3. Students will make displays and present findings on careers to
classmates.

B. Access the students knowledge of sexually transmitted disease by using
the Questionnaire prior to teaching units on bacteria and viruses or
reproduction, and provide needed educationai opportunities.

I. Administer Sexually Transmitted Infectious Disease Questionnaire as

a pretest to teaching the chapters related to bacteria and viruses.

2. Teach the unit provided on sexuélly transmitted diseases
emphasizing cause, symptoms, treatment, prevention and affects of
the specific diseases on the body.

3. Use games to provide various modes of teaching.

4. Retest with the same Sexually Transmitted Infectious Disease
Questionnaire to determine if the students have expanded their
knowledge.

C. Using the pyelonephritis experiment, discuss ways that the scientific
method is used on a daily basis in research and in problem solving.

I. Show steps of Scientific Method.

e




2. Discuss what is done in each step of the Scientific Method

3. Evaluate methods of collection of data.

4. Demonstrate charting and record keeping in charting of data Show
charts made in data collecting for the Pyelonephritis Experiment.

5. Discuss drawing a conclusion from data collected. Show how trends
are used to draw conclusions.

6. Provide an opportunity for students to use Scientific Method to solve an
experimental problem in class.

D. Students will make VCR tapes on sexually transmitted diseases and/or
authentic assessments. |

[l. Oral Communication Skills

A. Presentation of data to class to be taped.

B. Student evaluation of self and peers of VCR tapes they made.

C. Responses to peers expressing strong points and weaknesses of peers and
responding to guest speakers will provide opportunities to build oral
communication skills and self confidence.

IH[. Written Communication Skills
A. Students will write answers to exercises, quizzes, test and activities.
I. Laboratory activities and project reports.
2. Cooperative Learning Group written communication such as reports or
charts.

3. Authentic Assessment reports, displays, or hand out materials.
B. Essays

1. Laboratory data sheets on projects showing observations and
conclusions.

2. Answers to canned situations given on topics such as sexually transmitted
diseases.
IV. Teamwork

A. Students will take responsibility for specific tasks in authentic assessments.
B. Students will be responsible for individual roles in Cooperative Learning
Groups as well as the teams overall output and oral presentation.

C. Students will actively work with partners in collection and recording of
laboratory data.




V. Problem Solving Skills

A. Students will use problem solving skills (Scientific Method) to conduct a
scientific experiment. They will experience modification techniques to find a
solution to the problem so that a conclusicn can be drawn.

B. Students will be organized intc Cooperative Learning Groups to facilitate lab
work. They will be taught to use methods such as fish-boning, 6-4 vote to
solve problems and will have specific task to preform.

V1. Critical Thinking Skilis

A. Students will develop skills in modifying experiments to meet
changing conditions in projects or laboratory activities.

B. Students will develop skills in modifying equipment or data to meet the
needs of the experiment .

C. Students will adapt ways to improve production, methods and efficiency in
the laboratory or in games by utilizing their partners capabilities.

Summary:

Pre-term labor and low birth weight babies are major problems causing
personal anguish, pain, and major medical cost. it occurs in eight percent or 350,000
cases per year in the United States alone. Urinary tract infections including severe
kidney infections (Pyelonephritis) is among the most frequent complications in
pregnant individuals. Pyelonephritis seems to be associated with high risk pregnancy
complications resulting in pre-term labor. _E. coli virulence including type of endotoxin
anc specific fimbriae type may predispose microorganism to cause severe infection in
pregnant females. A high percentage have no or limited prenatal care. The risk may
be lessened with prenatal care. If predictions can be made as to the complications
that are likely to arise and treatment can be given, then perhaps pain, anguish,
spontaneous abortions might be lessened while medical cost would decrease.

As a Summer Research participant in Summer 1992, | concluded from the
survey that 15-17 year old groups missed the most questions related to the highest
incidence of sexually transmitted disease and that this group was seen more often at
pregnancy clinics. This meant they were also more likely to be exposed to sexually




transmitted diseases. It seemed obvious that the learning needed to occur early.
before age 15. During the winter of 1992-1993, | deligently pursued the teaching
and enccuraging others to teach about sexually transmitted diseases. | ask the Drama
Department at our school to preform a production on AIDS which was well received.
A plea | often heard was, I'm willing to teach this and | know it needs to be done but |
need information and easy access to materials. It is hoped that the Unit provided here
will satisfy this need. It includes teacher information, student overhead transparencies.
games and pre and post test. Let's work together to try to make a difference! '
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TEXAS AND U.S.
ADOLESCENT GONORRHEA & SYPHILIS CASES AND RATES

TEXAS - GONORRHEA

AGE % OF AGE % OF TEXAS
YEAR 10-14 TOTAL 15-19 TOTAL TOTAL
1970 338 0.8% 9,973 23% 43,601
1980 540 0.7% 19,469 24% 80.297
1985 627 0.9% 15,912 24% 66,728
1986 722 1.1% 15,888 25% 63,376
1987 485 1.0% 13,402 26% 51,688
1988 490 1.1% 11,791 26% 45,639
1989 577 1.3% 12,565 27% 45,786
1990 627 1.5% 12,490 29% 43,231
1991 766 1.8% 12,914 30% 43,282
U.S. - GONORRHEA
U.S. TOTAL
198C 8,873 0.8% 247,239 25% 1,004,029
1985 8,164 0.9% 218,821 25% 910,895
1986 8,088 0.9% 215,707 24% 892.229
1987 7,041 0.9% 188,233 24% 780,905
1988 10,701 1.5% 195,312 27% 719,536
1989 11,820 1.6% 204,023 28% 733,151
1990* 11,020 1.7% 183,865 28% 653,835

TEXAS - SYPHILIS**
AGE % OF AGE % OF TEXAS

YEAR 10-14 TOTAL 15-19 TOTAL TOTAL
1970 32 1.1% 562 20% 2,804
1980 36 0.9% 546 14% 3.828
1985 29 0.6% 511 12% 4,610
1986 21 0.5% 444 12% 3.967
1987 18 1.0% 398 13% 3.071
1988 20 0.6% 334 11% - 3.124
1989 26 0.6% 476 11% 4,267
1990 37 0.7% 599 12% 5,165
1991 31 0.6% 607 12% 4,970
U.S. - SYPHILIS**

U.S. TOTALS
1980 168 0.6% 3,574 13% 27,204
1985 159 0.6% 3,132 12% 27,143
1986 168 0.6% 3,264 12% 27,667
1987 229 0.7% 4,331 12% 35,147
1988 169 0.4% 3.969 10% 40,117
1989 216 0.5% 4,408 10% 44,540
1290°* 303 0.6% 5,184 10% 50,155

* Most current statistics available
** Primary and secondary stage syphilis only

NOTE: DIAGNOSED CASES OF CHLAMYDIA ARE ALARMINGLY HIGH AND PROBABLY RIVAL THOSE OF GONOR-
RHEA. DUE TO TESTING AND FINANCIAL LIMITATIONS, DIAGNOSIS OF CHLAMYDIA IS DIFFICULT. MOST EXPERTS
AGREE THAT THE NUMBER OF ACTUAL CASES IS SIGNIFICANTLY HIGHER THAN 1S GENERALLY REPORTED IN
BOTH TEXAS AND THE U.S.
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Acute Agent Abstinence AIDS

Alopecia Anus

‘Amniotic Fluid  Anorectal

Antibiotic Antigen Asymptomatic
Bacteria Benign

Bartholin’s Glands ‘_ Bimanual
Examination

Bladder  Candidiasis  Carrier
Cervix Chancre Chlamydia
Chronic  Clap

Clinical Manifestations  Clitoris
Coitus Communicable Disease
Condom Congenital  Conjunctivitis

Contact  Contagious Condyloma
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latum Copulation Cowper’s Glands
Culture Cunnilingus Diagnosis
Disseminated Gonococcal Infection or

DGl Duct Dysuria Effusion

Eciopic Pregnancy Endemic
Endocervical Endocarditis
Epidemic Epidemiology Fetus
Epididymis Exposure  Exudate
Fallopian Tubes Fellatio Flora
FTA-ABS Fungus Genito-urinary
Genital Genitalia Gonococcus
Groin Gonorrhea Gumma
Hemorrhagic  Hepatosplenomegaly

Herpes Host Human
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Disease Pelvis Penicillin
Pericarditis Prevalence

Peri Hepatitis Prostate Gland
Pharyngeal Gonococcal
Prophylactic Treatment

Prophylaxis Prqtozoa Pustules
Rectum  Resistance Scrotum
Rhagades Semen Seminal
Vesicles  Septic Sexually
Transmitted Disease (STD)

Sign  Spirochete  Stage Sterility

Symptom  Symptomatic Syphilis
Systemic  Synovial Fluid Testes

Treponema  Pallidum

EMC A
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Immunodeficiency Virus (HIV)
Immunity Incidence Incubation
Period Infecfion Inguinal Area
Inoculate Immunocompetence
Intracellular Latent

Intercourse Labia majora Labia
minora Lesion Lymphadenopathy
Malodorous Lymph Gland (Node)
Morbidity Mortality Mucous Membrane
Mulberry Molar Necrosis Neisseria
Gonorrhoeae Neonatal Ovary
Non-Gonococcal Urethritis (NGU)
Pandemic  Pap Smear Parasite

Pathogen Pelvic Inflammatory
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latum Copulation Cowper’s Glands

Culture Cunnilingus Diagnosis

Disseminated Gonococcal Infection
DGl Duct Dysuria Effusion
Ectopic Pregnancy Endemic
Endocervical Endocarditis
Epidemic Epidem.iology Fetus
Epididymis Exposure Exudate
Fallopian Tubes Fellatio Flora
FTA-ABS Fungus  Genito-urinary
Genital Genitalia Gonococcus
Groin Gonorrhea  Gumma
Hemorrhagic  Hepatosplenomegaly

Herpes  Host Human
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Trichomoniasis Urethra Uterus
Vaccine  Vaginitis Vas Deferens
Venereal Diseases Vesicle

Virulence Virus Vulva Yeast
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NAME UH# AGE

PLEASE ANSWER THE FOLLOWING QUESTIONS AS TRUE AND FALSE

{STD Questionnairey
1.  Syphilis can cause stillbirth.

2. Once you have syphilis and are treated, you can never have
syphilis again because you now have an immunity to it.

| 3. You are more likely to get syphilis if you have more than one
sex partner.

4. The first symptom of syphilis is a painlcés sore or blister which
appears 10 to 90 days after contact with an infected person.

5. The symptoms of syphilis are always present until treatment
has been completed.

— 6. Early treatment of syphilis is the most effective way to prevent
long-term complications.

7, The early stages of syphilis may go unnoticed.
8.  Syphilis may be treated effectively with antibiotic injections.

9.. It is NOT necessary for your sex partner to be treated for
syphilis as you can't be reinfected.

10.. Sex is allowed in all forms during the treatment period for
syphilis.

11, Follow up appointments with the doctor are necessary to make
sure the syphilis infection is completely gone.

12, A condom is always effective for the prevention of syphilis.

Y,
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37.

38.

39.

You may be tested for chlamydia even if you have no
symptoms, if you are in the high-risk group.

Chlamydia usually infects persons over 30 years of age.

Sixty percent of the women who are infected with gonorrhea
have no symptoms, thus may be unknown carriers of the
disease for many months.
Young girls and babies cannot get gonorrhea.

Symptoms of gonorrhea in males include painful or difficult
urination and a pus like discharge from penis.

Women who have gonorrhea should <ncourage their partner to
get tested.

Gonorrhea may cause stiff and painful joints and muscles.

Gonorrhea isn't really harmful, because you never have serious
ccmplications or die from it. '

Persons being treated for gonorrhea must take antibiotics and
not drink alcohol for at least two weeks.

When it is determined that you have gonorrhea, it is essential
that all sexual contacts be examined and given treatment. as
many of them may be unaware that they have the disease.

It is O.K. to have sex the night after you have your shot of
antibiotics for chlamydia, as you are no longer contagious.

Estimates are that 2 million cases of gonorrhea occur in the U.S.
each year with 75 % of these infecting women 15-24 years old.

Gonorrhea isn't very contagious and chances are you probably
wouldn't get infected by having sex just once.

{))
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Genital herpes is a sexually transmitted disease.

Genital herpes infections are usually continuous rather than

episodes.

Genital herpes are never associated with the presence of other
sexually transmitted diseases.

Genital herpes may be acquired from a sex partner with no
symptoms.

The highest frequency of genital herpes is in the 15 to 29 year
old age group.

Symptoms of first episode genital herpes are painful lesions,
fever, headcches and nausea.

Diagnosis of genital herpes should be determined by a doctor
performing viral culture laboratory test.

Would you be interested in further information on sexually

transmitted diseases?

Have you ever had a sexually transmitted infectious disease?

Yes or No (Circle One)
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TITLE: Is pyelonepniritis in pregnancy a risk factor for gre-term lator?
by Frances E. Beescn and Audrey Hart
Preceptcr: Bogdan Nowicki, M.D., PhD

INTRODUCTION: Pre-term labor (PTL) is a major problem in both the industrial and
the third world countries. it occurs in the United States in eight percent of the
pregnancies. This rate transiates into 350,000 cases per year in our country alone.
infections account for about twenty percent of the cases involving pre-term labor.
Urinary tract infections (UTI) including severe kidney infections called pyelonepnritis.
is among the frequent complications in pregnant individuals.

HYPOTHESIS. Is pyelonephritis associated with PTL/Low birth weight babies in the
samgle group at UTMB?

MATERIALS AND METHODS. The population tested incluced sixty pregnant
females that developed pyelonephritis during pregnancy. The following clinical
characteristics were investigated:

(1) Clinical microbiology included identification of bacterial isciates. Since
ninety percent of the cases were caused by Escherichia coli (E. coli) strains. These
isolates were tested for O serotype (LPS endotoxin), virulence factors such as
fimbriae. hemolysin and invasiveness.

(2) Medical records with clinical lab findings including PTL and low birth weight
were investigated and charted as to results. complications and outcome of the
pregnancy.

RESULTS. Table 1
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CONCLUSION:

1. Pyelonephritis seems to be associated with high risk pregnancy complications
resulting in ore-term labor. '

2. E.coli virulence including type of endotoxin and specific fimbriae type may
predispose microorganism to cause severe infection in pregnant females resulting in
pre-term labor and/or low birth weight babies.

3. A high percentage of the patients in the test population had no or limited prenatal

care, this may account for the increase risk of pregnancy complications including
pyelonephritis.
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Beeson 62

PATIENT MEDICAL RECORD WORK SHEET

NAME:

SPECIMEN COLLECTION DATE:

UH#:

MEDICAL HISTROY:(Diabetic, etc.)

GESTATION:

CLINICAL SYMPTOMS:
Lowest hematocrit
WBC
Sediment. Rate

DELIVERY OUTCOME:
Birth weight

Apgar Score

Gest. Week

Complications

HGB
Tmax
CRP

ADDITIONAL COMMENTS




9-g34 90L0¥6
~

'sliiydauojaAd spnjou
Jeyi suonjealjdwoo Aoueubaid jo ysu paseaiour ayy 10}
junoooe Aew yoiym ‘aies jereusid ou 1o pajwi| pey

uone|ndod 1s8)} ayi ul syusied jo ebejuadted ybiy v g

‘Selqeq Mg
10/pue 1oge| wuelald ul Bunnsal ‘sejewsy Jueubaid
Ul SUOlI08juUl 8leAes asned 0] swisiuebio0oloiw
asodsipaid Aew ‘adA) eruquy oyoads

pue uixojopus jo adA} Buipnious ‘@susiniia joo ‘3 'z

"Joge| wusleld ul Bunsas suonesidwoo
foueubBaud 3suU-ybiy sonpoud o1 sweas siuydseuojeid ‘|

27/
204

SUOISNjOU0N




TTIP
CURRICULUM IMPLEMENTATION PLAN
Abstract
NAME: Otis Carrell

INTERNSHIP: UTMB-Galveston

SCHOOL: La Marque High School
La Marque, Texas
PRIMARY _
SUBJECT: Chemistry
ACTIVITIES: . To Determine the Structure of a nage Virus
. To Count the Plaques
. To Learn Techniques of Bacteriology
. To Observe Effect of a Phage
SUMMARY:

RESOURCES: Dr. Sam Baron, Chairman Immunology & Virology
University of Texas Medical Branch at Galveston
Galveston, Texas 77555
409-772-2324
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BACTERIAL VIRUSES

Material Needed:

. Glass Marking Pencil

. Bacterial Loop

. Test Tubes

. Stock Culture of Sreptococcus Faecalis

. Stock Culture of Streptococcus Foecalis Phage
. Incubator that will calibrate to 37 degrees Celsius
. S F Broth

. Bunsen Burner

9. Test Tube Rack

10. Sterile Cotton Plugs

W=

NN

Objectives: 1. To determine the structure of a Phage Virus
2. To count the Plaques
- 3. To learn techniques of Bacteriology
4. To observe effects of a Phage

Problem:  What is the structure and composition of ‘the virus and how
does it destroy a bacterium?

Only certain kinds of bacteria will be invaded by a bacterial virus. The
electron microscope, which magnifies 100,000 times or more, is a valuable
tool. It enabled biologists to determine the structure of Bacteriophages during
the lytic cycle, a phage will destroy bacteria in six steps. The steps are normal
bacterium, phage attaches, phage DNA forced through the cell wall, phage
DNA reorganizes DNA and protein synthesis builds more phage DNA,
bacterium builds more virus particles, cell wall breaks, liberating phages.

Procedure:
Part1
Examine the stages of the Lytic Cycle shown on the data sheet. Refer to
your text if you need help to explain each stage in the cycle.

Part 2

The results of the Streptococcus Faecalis Phage on the bacteria growth
in a broth will be observed. The bacterium is found in the intestine of
the human as well as polluted water. Brom Cresol Purple and Dextrose
will be used as an indicator. When the bactera grow, Lactic Acid will be
produced. The purple indicator changes to a yellow color. If a
Bacteriophage Lyses the bacteria, therefore, an acid is not produced.
Thus the broth will remain purple.
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1. Mark two teast tubs C and F.

2. Pass the loop through the flame until it become red hot.

3. When it is cool, then transfer one loop of the Streptococcus Faecalis
Bacteria from the stock solution to the control tube that is
marked C.

4. Then again flame the loop. Let it cool. Then transfer a loop of
Streptococcus Faecalis from the stock solution to the tube F,
which is the experimental tube.

5. In the thirty seven degree r “lsius incubator, place both the controal
and experimental tut After twenty four hours examine the
tubes. Do the same after forty eight hours.
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NAME:
INTERNSHIP:
SCHOOL:

PRIMARY
SUBJECT:
ACTIVITIES:

SUMMARY:

RESOURCES:

TTIP
CURRICULUM IMPLEMENTATION PLAN
Abstract

Barry Gray

UTMB-Galveston

Clear Lake High School

Houston, Texas

Physics

Using the Human Body as a Physics Laboratory
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Using the Human Body as a Physics Laboratory

by
Barry Gray
physics teacher
Clear Lake High School
Summer 1994
The University of Texas Medical Branch, Galveston, Texas
Texas Teacher Internship Program
Dr. Wm. L. Buford, Mentor, PhD. Biomechanical Engineering
Texas Alliance for Science, Technology & Mathematics Education
Texas A & M University, EDCI, College of Education
Brian T. Walenta, TTIP Project Coordinator

In these days of large classes and small budgets it is nice to know that each
student is actually carrying around with them an excellent physics laboratery. I
am, of course referring to the human body. One of the objectives of this project is
to help science teachers take advantage of this built in lab by showing the
relationships between the subjects of physics and biology. Today, more than ever,
it is necessary that the school make the student's education as relevant as possible,
not only to keep more students in school but to make their classes interesting and
possibly even enjoyable. I hope to accomplish this through a number of activities,
projects and information. This project is not intended to "'add one more thing to
the teacher's already overcrowded day," but rather to do three things: (1) to give
the teacher some new ideas that could be used to teach a concept better, (2) to
substitute for an activity that doesn't seem to be working too well, and (3) to give
the teacher some basic information so that they can create some activities of their
own.

The area of science that actually relates physics to the human body is called
Biomechanics. This project will use many of the principles of biomechanics to
create some interesting and relevant learning experiences for the students,
introduce them to the field of Biomechanical Engineering and, hopefully, make
the teacher's life a little less stressful.
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Biomechanical Engineering: What is It?

Biomechanical engineering is the science of using the principles of physics
to better understand the human body. Itis a part of the broader field of
bioengineering and is particularly important in the area of orthopaedics. It
applies classical and fluid mechanics to biological problems. Area of physics such
as statics and dynamics are used to help the doctors better understand the human
body so that they can make better diagnoses. ‘

" Biomechanics is a discipline utilized by different groups of professionals. It is
a required basic science for orthopaedic surgeons, physiatrists, rheumatologists,
physical and occupational therapists, and athletic trainers. These medical and
paramedical specialists usually do not have a strong mathematics and physics
background."(1 :p xv) Consequently, biomechanics must be presented to them
in a rather non-mathematical way so that they may learn the concepts of
mechanics without a rigorous mathematical approach. Junior high and high
school science students for the most part would also fall under this description.

Students who are preparing for careers in human factors engineering,
ergonomics, biomechanics research, prosthetic research and development as well
as any of the health science related fields would do well to have had some
exposure to the physics principles that relate to how the human body works.

"Biomechanics combines the field of engineering mechanics (physics) with the
fields of biology and physiology. Biomechanics is concerned with the human body.
In biomechanics, the principles of mechanics are applied to the conception, design,
development, and analysis of equipment and systems in biology and medicine.
Although biomechanics is a relatively young and dynamic field, its history can be
traced back to the fifteenth century, when Leonardo da Vinci (1452-1519) noted
the significance of mechanics in his biological studies. As a result of contributions
of researchers in the fields of biology, medicine, basic sciences, and engineering,
the interdisciplinary field of biomechanics has been growing steadily in the last
two decades.

The development of the field of biomechanics has improved our understanding
of many things, including normal and pathological situations, mechanics of
neuromuscular control, mechanics of blood flow in the microcirculation,
mechanics of air flow in the lung, and mechanics of growth and form. It has
contributed to the development of medical diagnostic and treatment procedures.
It has provided the means for designing and manufacturing medical instruments,
devices for the handicapped, artificial replacements and implants. It has
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suggested the means for improving human performance in the workplace and in
athletic competition.

Different aspects of biomechanics utilize different comnponents of applied
mechanics. For example, the principles of statics are applied to determine the
magnitude and nature cf forces involved in various joints and muscles of the
musculoskeletal system. The principles of dynamics are utilized for motion
description and have many applications in sports mechanics. The principles of
the mechanics of deformable bodies provide the necessary tools for developing the
field and constitutive equations for biological materials and systems, which in turn
are used to evaluate their functional behavior under different conditions. The
principles of fluid mechanics are used to investigate the blood flow in the human
circulatory system and air flow in the lung.”" (1 :p §)

"Engineering mechanics is based on Newtonian mechanics in which the basic
concepts are length, time and mass. These are absolute concepts because they are
independent of each other. Other important concepts in mechanics are not
absolute but derived from these basic concepts. These include force, impulse,
moment of torque, velocity, acceleration, work, energy, power, momentum, stress
and strain.'!  (1:p 6)

Some of the areas in biomechanics where we can apply the static laws of
physics that are: skeletal joints, skeletal muscles, mechanics of the wrist, elbow,
shoulder, spinal column, hip, knee and ankle. The laws governing dynamic
systems can be applied to kinematics and Kinetics, linear, angular and general
motion, particle and rigid body mechanics, reference frame and coordinate
systems, distance and displacement, velocity and acceleration, and force and
torque.

Biomechanics could be a very useful tool for the high school science teacher in
showing the relationships between the subjects of biology, physical science,
physics, and to some degree, chemistry, and hopefully make each more interesting
for the student. By making these subjects more interesting and relevant the
student will hopefully learn more and retain the information longer. The
activities that follow are not intended to add more material for the teacher to
teach but rather are designed to be substituted for activities that are already
being done or to give the teacher new ideas that will supplement and reinforce
topics already being taught. Depending on the level of the students and the type
of subject being taught the teacher many choose to use only a few of these ideas

“and omit the rest. Only a relative few activities are presented here but there is
also a lot of information (diagrams, etc.) from which the teacher can be creative
and come up with his own ideas for more activities and projects. Some of the
math examples may be beyond the abilities of biology and physical science
students. The activities are not designated 'Biology’, 'Physical Science,’ etc. so
that each teacher may choose whichever ones they would like for their students to
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do. Although this project is designed primarily for the physics teacher the
chemistry teacher should be able to get some good ideas for research topics.

Vocabulary and Definitions

Here is a list of key words of interest in therapy, biomechanics, orthotics and
prosthetics. Understanding the measurement terms, in particular, is very

important to anyone who will be taking data for a science project such as for the
science fair.

Terms:
Measurement terms:
objectivity reproducibility
subjectivity sensitivity
accuracy frequency analysis
resolution _ statistical control

Biomechanical materials and testing terms:

elasticity deformation rotational motion
plasticity force
viscosity pressure
stress torque (moment)
tension hysteresis
compression relaxation
shear viscoelasticity
soft tissue translational motion
Definitions:

Objective test - a test or procedure whose result is independent of personal

feelings or prejudices. It exists outside and independent of the mind.

Subjective test - one whose result is dependent upon the mind.

Accuracy - a measurement of the closeness of a measurement to the true value.
It is the true value minus the measured value, and this difference is divided by the
true value (usually expressed in percent). It is also a measure of the total error
without regard to the type of source of the error, and since true values are seldom
available, the accepted true value or reference value should be traceable to the
National Bureau of Standards.
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Precision of a measurement - an expression of the number of distinguishable
alternatives from which a given result is selected. Example: a meter that displays
98.2~4 degrees is more precise than one which displays 98.2, however, the former.
may be the less accurate.

Resolution - the smallest incremental quantity that can be measured with
certainty. If the measured quantity starts from zero, the term threshold is
synonymous with resolution.

Reproducibility (repeatability) - the ability of a measurement device to give the
same output for equal inputs applied over some period of time. It does not imply
accuracy. For example, an unplugged clock gives very reproducible values that
are accurate only twice a day. '

Sensitivity - the slope of the input Vs output curve for a given measurement
device. A highly sensitive instrument will have a large change in the output for a
small change in input.

Frequency analysis - measurement which considers the variation in frequency
of measured phenomena. All dynamic variables constitute such phenomena.

Statistical control - exists when random variations in measured quantities that
result from all factors that influence the measurement process are tolerable. Any
systematic errors or bias can be removed by calibration and correction factors,
but random variables pose a more difficult problem. The measurer and/or the
instrument may introduce statistical variations that make outputs unreproducible.
If the cause of this variability cannot be eliminated, then statistical analysis must
be used to determine the error variation. The estimate of the true value can be
improved by making multiple measurements and averaging the results.

Biomechanic terms:

Elasticity - the tendency of a material to return to its original shape after
deformation.

Plasticity - the capacity of a material for being shaped or molded.

Viscosity - that property by which a fluid offers resistance to shear stress.

Stress - the resultant internal force that resists change in the size or shape of a
body acted on by external forces.

Tensile stress or tension - the internal force that resists the action of external
forces tending to_increase the length of a body.

Compressive stress or compression - the internal force that resists the action of
external forces tending to decrease the length of a body.

Shearing stress or shear - the internal force acting along a plane between
adjacent parts of a body when twe equal forces parallel to the plane act on each
part in opposite directions.

Normal stress - one that acts perpendicular to the section of material
considered.



Axial stress - exists when the resuitant of applied loads coincides with the axis
of the section i.e. along the length of a bone.

Deformation - the amount of the change in shape of a body caused by the
application of external forces.

Strain or unit deformation - the total amount of deformation divided by the
original length. .

Force - that which changes the state of rest or motion in matter, measured by
the rate of change of momentum. Force has magnitude, direction and a point of
application.

Pressure - force distributed over a surface expressed as force per unit area.

Torque or moment - the effectiveness of a force to produce rotation about a
point (axis). It is expressed as the product of the force magnitude and the
perpendicular distance from the point of rotation (moment arm).

Hysteresis - this results when some of the energy applied to a material for an
increasing input is not recovered when the input decreases.

Relaxation - when a material is suddenly strained and then the strain is
maintained constant afterward, the corresponding stresses induced in the material
decrease with time.

Creep - when a material is suddenly stressed and when the stress is maintained
the material continues to deform.

Viscoelastic materials - are those which exhibit hysteresis, relaxation and
creep.

Translational motion - to move an object from one location to another
Rotational motion - to move an object about some axis
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Activities and Projects

1. Ratios: Have students trace around one of their hands on a sheet of paper,
being sure to note and mark each joint. They can then draw and lisbel the bones
using Fig. 1 as a guide. Have them determine the ratios of the length of each
bone in each of their fingers to the overall length of their fingers.

2. Volume: They can determine the volume of their hand up to the wrist by
submerging their hand in a container and measuring the volume of overflow.

3. Bones of the Hand: Using a copy of Fig. 1 and Fig. 2 they can identify the
bones of the palmer side and of the dorsal side of the hand.

4. Bones of the Wrist: Using a copy of Fig. 86 they can identify and label the
bones of the right wrist and hand.

5. Muscles of the Palm: Using a copy of Fig. 147 they can identify and label
the muscles of the palmar aspect of the right hand.

6. Nerves of the Hand: Using a copy of Fig. 277 they can identify and label
the nerves of the right hand.

7. Secondary Muscles of the Hand and Wrist: Using a copy of Fig. 148 they

can identify and/or label the secondary layer of muscles of the right wrist and
hand.

8. Deep Muscles of the Palm and Wrist: Using a copy of Fig. 149 they can
identify and/or label the deep muscles of the right wrist and hand.

9. Superficial Muscles of the Back of the Hand: Using a copy of Fig. 150
they can identify and/or label the superficial muscles of the back of the right hand.

10. Deep Muscles of the Back of the Hand: Using a copy of Fig. 151 they can
identify and/or label the deep muscles of the back of the right hand.

11. Tendons of the Finger: Using a copy of Fig. 152 they can identify and/or
label the tendons of the finger.

oo~
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12. Degrees of Freedom: Using their own hands they can determine (a) the
degrees of freedom of each finger and the total number uf degrees of freedom for
the whoie hand. In order to keep it fairly simple we will use the longitudinal axis
of each bone. Degree of freedom is defined as the ability to move in a certain
direction or plane. For example the first two bones in your finger have only one
degree of freedom while the proximai bone has two. (i.e. can move in the
horizontal and vertical plane. Your whole finger would therefore have a total of
four degrees of freedom. Based on these criteria, the hand should have 21 degrees
of freedom. Using their own bodies they are to determine how many degrees of
freedom they have in their (a) shoulder, (b) elbow, (¢) ankle, (d) wrist, (e) hip and
(f) their knee.

13. Joints: Have them compare and contrast the types of joints found in the h'ip
or shoulder joint with that of the knee or elbow. '

14. Mechanics of the Arm and Hand: Working in groups have the
students construct a robotic arm (with hand) that works independently of gravity
and can perform some task such as pick up a tuna fish can and place it somewhere
else. The arm and hand may not contain any part that was originally made for a
robot, i.e. Robotix, Capsula, etc. The students must operate their arm from
behind a line and must reach out and pick up a tuna fish can that is iocated four
feet from the base line. They must pick it up and move it 60 degrees to the right
and place it on a target that is two feet from the base line. Extra credit is given
for every 100 grams that the arm can lift up to a maximum of 1 kilogram. These
masses are placed in the can. (This could be a six weeks type project ; Like a real
arm and hand this project illustrates many physics concepts such as torque,
moment arm, force just to name a few.

15. Mechanics of the Finger: Working in a group have them construct one
finger that operates as much like a real finger as possible. This could also be a

major group project. This would be a very good project to relate physics to
biology.

16. Vertical Stress (Bones): Divide students into groups of froi13 to 5.
Give each student one sheet of typing paper and one foot of one-inch masking
tape. Be sure you know the weight of four sheets of typing paper and four feet of
masking tape before starting the lab. Have them fold the paper in half so that the
paper is now S 1/2 by 8 1/2 inches. Now have them carefully roll it up into a
column that is exactly one inch in diameter. They may use their piece of tape in
any manner they wish. They MAY NOT use any more paper or tape. Now have




each group select the best four columns in their group. These will be the legs of
their building. Have them place the legs in a square on the floor and begin
stacking text books on the legs. Continue stacking until the legs collapse. Do not
count the book that causes them to fall. It is not unusual for the columns to hold
15 to 20 books. Be sure you know the weight of the text books by weighing one
prior to starting the activity. Divide the total weight of the books by the weight of
the four sheets of paper. It is not unusual to get ratios of around 2000:1. This is a
very good demonstration of vertical strength. In a discussion either before or
after the lab you can relate the columns to the bones in the leg as well as columns
that support houses, etc. The students are always very impressed with this lab
but keep an eye on the more competitive students they sometimes tend to bend the
rules a little.

17. Mechanical Advantage and Efficiency: The greater the mechanical
advantage of a system the less force it has to exert in order to move a greater
load. Mechanical advantage and efficiency can be demonstrated and calculated
using pulleys but see saw, lever type demonstration would be more appropriate
here to simulate how the arm works. All you would need is a pencil for a fulcrum,
a stiff ruler and something to act as a load. A more elaborate demonstration or
lab can be done using meter sticks, meter stick stand, and various masses that can
be attached to the meter stick at any location. You'can easily show how for
example, a mass of 25 g can balance a mass of 50 g if the 25 g is placed twice as
far from the fulcrum. Mechanical advantage can be czlculated by dividing the
force by the distance the load is from the fulcrum. It can also be calculated by
dividing the distance the applied force moved by the distance the load (object)
moved. The efficiency can be calculated by dividing the Work Output by the
Work Input. This is done by dividing the product of the load times the distance it
moved (Work Output) by the product of the applied force by the distance over
which it was applied (Work Input). The percent can be calculated by multiplying
this answer by 100. Power can also be calculated by dividing the work products
by the time :t took to do the work. The physics concepts involved here are:
torque or moments, work, power, mechanical advantage, leverage and
efficiency.

18. Viscosity: Many fluids in the body act as shock abserbers (such as the fluid
in the joints) based on their viscosity properties. The more viscous a fluid, the
denser it is and the more it resists changes (i.e. inertia). An experiment could be
designed were various fluids (water, syrup or various motor oils) could be put in
syringes and forces applied to the syringe's plunger. A good demonstration or lab
could be build around the different effects a force applied over a long period of
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time differs from a sudden force. Students could show the relationship between
viscosity and inertia.

19. Elastic vs. Plasticc When a material is stressed and becomes permanently
deformed it is said to have undergone a plastic change. If it can return to its
original shape it is said to have undergone an elastic change. These concepts of
physics have many applications in the human body. For example, a muscle may
be very elastic at first but over time and over use it can no longer return to its
original shape. Skin becomes less elastic with age and most burn scars create
many problems due to the skin's loss of its elastic properties. This is especially
bad in children because their skin needs to stretch as they grow. Simple
demonstrations of plastic and elastic properties can be done with modeling clay
and rubber bands. Springs are good examples because you can stratch a spring

with its limits, but beyond that it will not return and becomes permanently
deformed.

20. Hpysteresis and Viscoelasticity: Many fluids in the body show both viscous
and elastic properties. They are sort of buiit in shock absorbers for the body.
When a material is stressed under a load it will be deformed as both its elastic and
‘viscous properties come into play. A muscle, like a spring, can be stressed to the
point where it will not return to its originai shape. The degree to which is does
not return to its original shape is called hysteresis. Demonstrations of these
physical properties can be done along with those mentioned in activity 19. One
such activity demonstrating elastic deformation, strain, and hysteresis can be
done using rubber bands of different sizes and thicknesses. They will simulate
muscles because muscles are stretched when loaded and loose ¢nergy to heat so it
takes work (energy, i.e. food) to restore them to their original shape. We will be
using the concept of strain in this activity. Strain is tie ratio of the change in
length to the original length. Take a rubber band and measure its original length.
Now stretch it, being sure to measure the amount of stretch. Do this a number of
times recording your data for each trial. Calculate the strain ratio of the rubber
band. Try this with several different rubber bands. The following questions can
be answered by the students or used as discussion questions. (1) How is the
rubber band similar to a muscle such as in the arm or leg? (2) How do the elastic
properties vary over time? (3) As it wears out (i.e. gets older) it may not return
to its original shape. How important is this if this were a muscle and what kinds
of problems could this loss of muscle tension cause? Springs could also be used in
this exercise but rubber bands are cheaper.

21. Trainer: Have the sports trainer at your school come in to your class and
talk about sports injuries, their causes and their treatments. QOut of this you could
get some good ideas for discussions of the laws of physics behind these injuires as
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well as come up with some ideas for better equipment design, etc. using physics
and engineering principles. As a group project you could divide the class up into
groups and assign each a specific sports related injury. You could them have
them research the present forms of treatment for this type of injury, have them
design a piece of equipment that will help prevent this type of injury, or design a
device that doctors could use to treat this particular injury more effectively than
they do now with current technology.

22. Center oy Gravity: The following are a couple of activities that not only
demonstrate the concept of the center of gravity but also demonstrate differences
between boys and girls. When you choose your volunteers be sure to pick boys
and girl that are very mature ( i.e. footballs players or cheerleaders), the point
being that a grown man usually has higher centers of gravity due to upper body
development while a grown woman usually has a lower center of gravity. Activity
1: Have the student face the wall with their toes touching the baseboard. Have
them take two steps back having each foot touch the other as they step back. Now
place a chair in front of them. Have them bend over and grab the chair on each
side. Have them put their head on the wall and try to pick up the chair without
taking their head off the wall, then try to stand up. Boys usually cannot do this
because of their high center of gravity. Girls usually can because of their low
center gravity. Activity 2: of Have a student get down on their knees, place an
elbow on their knee and stretch their arm and hand out in front of them as far as
possible. Stand an eraser on its end at the tip of their middle finger. Now have
the student place their hands behind their back and try to touch the eraser with
their nose without falling on their face. Be sure to tell them to catch themselves
before their face hits the floor (some actually don't think of this). Boys again
usually can't do this and girls can.

23. Load vs. Deformation or (Bone Strength vs. Stiffness): " All biological
‘materials are viscoelastic; i.e., their deformation behavior is time dependent.
They are also anisotropic, i.e., their properties are specific to the direction of
force application. In the case of bones, this means that the strength of the
material depends upon the rate that it is loaded and the dirction of loading.
Strength and stiffness are the important mechanical properties of bone. These
properties can best be understood for bone or any other material by examing the
material under loading. When a load in a known direction is placed on a
structure, the deformation of that structure can be measured and plotted on a
load-deformation curve, and the strength and stiffness of the structure can be
determined." (5: p180) Fig. 17-1 shows a typical load-deformation curve. You
can use many different materials to do this activity. It would be interesting to, T
compare curves of materials such as plastic, wood, metals, etc. 1
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Math Examples in Biomechanics

Science teachers can use biomechanical models as examples for physics
problems involving concepts of vectors, geometry, trigonometry, basic algebra,
forces, pressure, work, power, angular motion, torque, friction and projectile
motion, just to name a few. A few diagrams are included below to show the math
and physics applications to biomechanical situations. While it is beyond the scope
of this paper to include actual problems, the teacher could take these diagrams
and create their own worksheets with problems illustrating the importance of
understanding math (and physics) in real life situations. Most of these
illustrations are of athletes involved in some type of sports activity. This should
make it even more relevant and meaningful to the high school student.
Illustrations may be enlarged if necessary and they all came from the the
biomechanics text by Ozkaya.
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Research Topics

Have each student choose one of the following topics and either make an oral
report or a more in-depth written report. The teacher may want to subdivide
some of the topics into more specific ones. Each topic must relate the principles of
physics whether the title specifically states it or not. Oral reports should last from
3 to S minutes.

Arthritis and other joint problems

The physics of joint mobility

Knee injuries: their causes and repairs

Bone injuries and their repair

Spine injuries and their long term effects

The most common sports injuries and how they are caused
Nerve damage and its physical ramifications on the body
Joints of the body and how they work

Surgical solutions to common injuries

Becoming a doctor and how long does it take

Why a doctor should know something about physic and biomechanics
Bioengineering and related careers

What is biomechanical engineering and what are some careers
Biocompatability of implant materials

Building better prosthesis through physics and engineering
CT (cat) scan

NMR (nuclear magnetic resonance imaging)

Orthopaedics

Carpel tunnel syndrome

Orthoscopic surgery,

Careers in physical therapy

Effects of weightlessness on muscles

Effects of weightiessness on bone growth

Physics of walking

Comparing the muscles of apes to man

Biomechanical explanations for some common birth defects
Comparing the skeleton of apes to man

Physics and the opposable thumb

Computer imaging as related to medical research

Human cadavers vs. computer simulation: the pros and cons
Fluid dynamics and the circulatory system,
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Torque and its relationship to human mobility

Improvements in sports equipment over the last 50 years

Give examples of how each of the following physics terms apply to the human
body; torque, moment arm, center of gravity, force, friction, elasticity, plasticity,
momentum, energy, velocity, inertia and acceleration

Viscosity of liquids with particular emphasis on the human body, Elastic
properties of materials with emphasis on the human body

Hysteresis - what is it, some examples with special emphasis on the human body

Bioengineering data and forensic data in the court room
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Mentor: Dr. Regmo Perez-Polo, Human Biological Chemistry and Genetics, Staff
and Departments. Graduate Students.

UTMB-Moody Library




Page 2

Curriculum Implementation Plan

Goal Students will use research information to make science career choices.
Objecuve: Students will investigate science-related careers*

Why?
Increased demand for advancement
Personal growth and job satisfaction
White collar work (lab coat)
Consistent demand, excitement
Make a good living; salary, rewarding fringe benefits

Basic Skills Needed:
Communication skills. talking and writing
Organizational skills '
Observational skills
Learnmg skills

To Do:
Investigate
Analyze
Solve problems; ability to question
Evaluate; thinking critically

Character Building:
Good self-image
Reliable; responsible
Willing to work hard and steady
Strong desire to succeed - perseverance
Resourceful
Stamina, alert

Education Pre-Requisites:
High School/G.E.D. (Science, Math, English Emphasis)
2 year Associates Degree in areas
College Degree(s) in some areas

Kinds of Training:
On-the-job training
Scientific method/equipment
Scheduling and planning
Project execution

* Slide Presentation of the above using Slide Writer
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Goal: Students will design a science career file with student entries to be kept in each science
room.

ACTIVITIES:
1) SCIENCE CAREER FILE {design - student project]
. Master List of Science Category Careers [student project]
- Industry
- Medical
- . Health
- Research
Student Entries
- Occupational description
- Job description
- Importance
- Employment characteristics
- Educational programs
. Length
. Pre-requisites
. Curriculum
Student Oral Presentation [follow outline given]
2) Science Career Day [just before the Science Fair]
3) Resources - Materials

Each classroom will have an area or section named Science Career designed by
students.

Example: "Science Careers Futures are Bright and Green $$$"
4) The Party Activity - Career Game
. Available resources
2 - $35.00 - What Color is Your Parachute?
by Richard Nelson
2 - $45.00 - Allied Health Education Directory (s) - AMA
2 - $16.95 - Healthcare Career Directory (s)
2 - $10.95 - Science Careers
Encourage Librarian to purchase Science Career information

EXPENSES *
001 Supplies T7x =
002 Educ. Consultants 7x =
003 Resources Tx =

Funds will be made available from an Exxon Mini-Grant for the 7 teachers in the Science
Department at the Contemporary Leaming Center in Houston, Texas.

L
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Page 4

Goal(s): To foster an appreciation for scientific research.
To develop laboratory skills/techniques.
To demonstrate skills in the scientific method.

Objective: Students will investigate a research experiment using the scientific method and
apply laboratory techniques and learn proper use of equipment.

SCIENTIFIC PROTOCOL: BCA PROTEIN ASSAY

* BCA Protein Assay for the determination of Protein concentration using a

spectrophotometer
Instructions on how to prepare
Concepts learned
Using spectrophotometer
- scales
- error bars
graphing
statistics
- training
Manual skills
- micropipetting/proper technique
* Scientific Method
Hypothesis
- specific aim
- background research
Experiment - Test

Results
- data-validation
Conclusion discussion
- evaluation
- future plans
* Subject - Course - Integration
Mathematics Chemistry Reading Comprehension
Metric conversions Preparation of Following instructions
Graphing reagents Directions
Statistics -Solutions
Scale Conversion Mixtures

Q 325"
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Page 5

Scientific Protocol: BCA Protein Assay

Hypothesis: The parameters of the standard curve are used to calculate the protein
concentration of unknown samples.

Specific Aim: To determine protein concentration of unknown

protein samples against known protein standards, utilizing test tubes and a
computerized spectrophotometer.

Backeround Research:

The earliest methods for protein assays utilized "specific” precipitants for each of the
amino acids in a protein hydrolysate. Such assays required gram quantities of protein and were
not readily reproducible from laboratory to laboratory. Furthermore, they were not sufficiently
specific, and reagents were not available for all the amino acids. In 1950, microbiological assays
for amino acids were introduced. Certain bacteria could be grown in media with one of the amino
acids missing and all the others in excess, so that, on addition of a protein hydrolysate, the
organism grew in proportional to the concentration of that amino acid. It was not until Stein and
Moore (1983) introduced the Ninhydrin amino acid analyzer and helped introduce commercial

automated analysis that protein assays attained the sensitivity and precision required for chemical
analysis.

Current micromethods for protein assays are not only more sensitive, but far more rapid
compared with methods of only ten years ago. In fact, the rate-limiting factor in most isolations is
no longer the chemical methodology, but the procedure required to monitor the biological
properties of a protein. Referritg to advances in protein assays, Stein in Fundamentals of Protein
Biotechnology said, "Things have changed (and improved) over the years. The only thing that

remains constant and an absolute requisite for all these procedures is a truly specific and reliable
bioassay and people to do it right."

The Pierce BCA Protein Assay Reagent is a highly sensitive reagent for the
spectrophotometric determination of protein concentration. Protein concentration is calculated
from a calibration curve prepared from up to thirty standards of known concentrations. The
calibration curve is computed as a least-squares fit to a straight line if three or more standards are
used. Statistical calculations are performed on the standard data to identify standards which fit
the calibration curve poorly. Unacceptable standards can be rerun or deleted and new standards
can be added. Each time the calibration curve coefficients are re-calculated. When the curve fit is
satisfactory, the coefficients are stored and unknown samples can be run.

N
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Experiment - BCA Assav Protocol

1. Prepare a set of protein standards of known concentration by diluting a stock -
solution of BSA (bovine serum albumin) or other suitable protein. in the same
diluent as the unknown samples. The set of protein standards wili cover the range
of concentrations suitable for the assay protocol one is following.

2. Pipet 0.1 ml. of each standard or unknown protein sample into the appropriately
labelled test tube. For blanks. use 0.1 ul. of diluent.

(93]

Add 2.0 ml. Working Reagent to each tube. Mix well.

4. Incubate all tubes at the selected temperature and time.

5. After incubation, cool all tubes to room temperature.
6. Using the spectrophotometer, measure the absorbance at 562 nm. of each tube
versus water reference. '

7. Use the computer to show and calculate the protein concentration of each sample
from the plot of a standard curve.

8. The computer will prepare a standard curve by plotting the net (blank corrected)
absorbance at 562 nm. versus protein concentration. This standard curve will be
used to determine the protein concentration for each unknown protein sample.
Standard curve is used to calculate the concentration of unknown samples.

Results

Data Validation: Bicinchoninic acid in the form of its water-soluble sodium salt is a
sensitive, stable and highly specific reagent for the cuprous ion. BCA Protem Assay Reagent
combmes the well-known biuret reaction (protein reacting with C&in an alkaline medium to
produce ’) with the unique features of BCA. The dilutious from the lowest to, the highest
produced a light purple in a range to a dark purple product after incubation at 37 °C for 30
minutes. The product is water soluble and exhibits a strong absorbance. This allows the
spectrophotometric quantitation of protein in aqueous solutions. The graphs indicate known
standards and within its parameters unknown samples were calculated. The standard curve was
used to calculate the concentration of unknown samples. To aid in the evaluation of the reliability
of the calculated standard curve, statistical information was provided. To aid in the analysis of the
data, the plotted standard curve was displayed. The parameters were displayed with the curve,
along with the regression coefficient. The parameters of the standard curve was used to calculate
the concentration of the unknown samples. The coefficient of variation shows the precision of the
sample data. Lack of precise data is usually a result of sample preparation. This happened twice
in two previous assays and a dilution correction was made.

3a7
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Conclusion

Discussion: BCA Protein Assay Reagent determines protein concentration by
conventional benchtop procedures utilizing test tubes and a computerized spectrophotometer.
BCA is a highly sensitive reagent for the spectrophotometric determination of protein
concentration. Protein concentrations of samples were measured with the bicinchoninic acid
reagent using bovine serum albumin as the standard. Data was expressed as mg/ml. The set of
protein standards covered the range of concentrations suitable for the assay protocol followed.
The solutions of the protein standard and the samples were measured with a spectrophotometer at
562 nm. The blank was measured first. Then the standard dilutions were measured along with
the blank measured again. The unknown samples were placed into the cuvette and read. The
computer prepared the standard curve, and the protein concentration for each unknown protein
sample were read within the parameters of the standard curve, as shown on the graphs.

The graduate students used the same BCA protocol in their research to determine protein
concentration in different cell lines. Donald and Jouan used rat brain tissue; Lee Chi-PC 12 rat
cells; Leslie-Astrocyte cells surrounding the neuron in rat cells. The amount of protein must be
known imnitially before they could proceed further i their experiments.

It was noted in George R. Jackson's, et 2l. reszar:h paper on Nerve growth factor effects
on pyridine nucleotides after oxidant injury of rat pueschro..ocytoma cells that one of the viability
assays was BCA. Protein concentrations of PC 12 sam7!.s were measured with the bicinchoninic

acid reagent, using bovine serum albumin as the standard. Data was expressed as CPM/mg.
protein.

Evaluation

The graphs indicate that the parameters of the standard curve can be used to calculate the
protem concentration of unknown samples, using the spectophotometer. The Pierce BCA*
Protein Assay Reagent offers the researcher assay procedures for the spectrophotometric

determination of protein concentration. The set of protein standards used covered the range of
concentrations suitable for the assay protocol.

Future Research

The activation of nuclear poly (ADP-ribose) polymerase (PADPRP) following DNA
damage results in rapid depletion of NAD¥ Inhibition of poly (ADR-ribose) polymerase also
enhanced viability following Hy Oz injury. (George R. Jackson, et al. Nerve growth factor effects
on pyridine nucleotides after oxidant injury of rat pheochromocytoma cells). The concentration of
the enzyme that resulted in the injury should be known.

In the future, I hope to learn and use an enzyme assay to determine enzyme concentration
using a spectophotometer.
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Summer Research Program for High Scnool Students

STEPS IN PREPARING FOR AN ORAL °RESENTATION

Cetermine audience and gather information about participants
¢ What are their current needs/interests in the topic?

¢ How many will attend session?

e What is their training, age, type of practice, sex, etc.?
. Set objectives for what you want the audience to learn or do.

Design presentation to accomplish objectives.

Every presentation has:
1. Beginning (introduction - goals/objectives of presentation)
2. Middle (main content)

3. End (sunnary, conclusions)
- Plan timing.
- Define content (whaf you want to do).
- Consider process (how you want to do it).
1. Presentation method (lecture, small groups, etc.)
2. Visual aids (slides, charts)
3. Handouts
. Make notes to present from.
- Get familiar enough with material so you do not worry about ccntent.

- Keep you from reading.

. Pehearse.

- Check timing.
- Get comfortable with content and format.

- Get familiar with using microphones, visuals, etc.

- Get feedback.
. Arrange room where you will present.
(&)
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CO'S AND CONT'S OF PRESENTING

x

Read your audience continually.

Give audience a chance to catch up.

8e enthusiastic.

Speak loudly and clearly.
Make eye contact with audience

Be alert for your distracting
mannerisms.

Move around.

Talk in a conversational tone.
Use gestures.

Relax.

Eliminate all possible problems
bheforehand.

Expect problems to occur.
Stick to your planned timetable.

Summarize main coints.

OON'T

Stand in front of your visual aid.

Mumble.

Use language that will make others
uncomfortable.

Apologize.
Stand absolutely still

Talk to- floor, ceiling, or part of
audience.

STEPS IN PRESENTING

—
]

Re-rehearse

2 - Develop a checklist

3 - Assemble visuals, handouts, notes, etc.

4 - Check room setup

S - Think through first five minutes of presentation
33

6 - Turn your attention and energy to audience

-
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GUIDELINES FOR PREPARING VISUAL AIDS

“0 e
.

- USE the simplest picture.

- USE the fewest words.

- USE color.

- USE the biggest type for most important ideas.
- CENTER material.

- GET professional help in designing slides.

- QUTLINE key information you wish to transmit

- RE-WORK data from scientific literature so listeners can easily
digest information that is seen for only a moment. (e.qg. if the

original gives numbers and percent, perhaps percent alone is all
that's neeaed on slide.)

- USE progressively smaller print or some other means to give weight
to the relative importance of treatments Or prognoses.

- PUT too much on one slide.
- PROJECT a complicated diagram.
- PUT too much data on one slide.

(These are often too complex and virtually impossible to explain)
- PROJECT whole paragraphs of text.
- HAVE a list of questions only.

- PRESENT slide with graphic material without explanation of
how its been prepared for presentation.

- USE the laundry list approach.

PURPOSES OF VISUAL AIDS

Reinforce your message with:
- picture
- graph

key word

key phrase

summ